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Connecticut commission news (see 

Public Service Commissions). 
Connecticut electrical meeting............. 654 
Constitutional revision, engineers and aus 

EAD) / ectt oct E E E EEE 

€ onstruction details, electrical, of But- 
A ler Brothers Building, by Norman 

G. MCR Onesies eck tess ceded . 1183 
Construction, electrical, quality in (E) 765 
Construction, materials of................... _. 1040 
Consular recommendations on South 

American CLAGO)...0..........ccceccescccncceesns sensors 
‘Consumers Power Company to buy 

POWER | asec. h oon ctecczaserivedecrecsteneecteccuneesibacees 1148 
‘Continuous waves in long-distance 

radiotelegraphy, by L. F. Fuller.... 736 
Contract for railroad shops...................-++- 1057 
Contract-order routine in Louisville... 29 
Contractor and automobile, by G. D. 

Crains Tec theta tetas oes kat 423 
Contractor and central station, co-op- 

eration DEC WEEN.............cceccceeescesseeceeceeees 585 
-Contractor and central station in 

Hartford co-operate........ -0-200 1123 
-Contractor and dealers, business hints 

for, by G. D. Crain, Jr................ 682, 1059 
Contractor, electrical, office methods 

TOE E E E E este deitins 650 
Contractor in field, by D. E. Roberts... 153 
Contractor, record forms for-®................ 724 
Contractors, among the....... 34, 115, 152, 

199, 296, 382,425, 491,652, 628, 726,767, 

R10, 862, 904, 952, 985, 1062, 1124, 1152, 1197 
Contractors and central station co- 

operate at GlaSgow............ eee. 726 
Contractors and central station co- 

operate in South Africa.................... 862 
Contractors and central-station men of 

New England hold co-operative 

meeting o Agee pg eeiteeeee tena ents 
Contractors and fixture men of Chi- 

cago indicted for conspiracy in re- 

straint of trade... cecce tence 826 
Contractors’ associations, state, new 

officers Ofori siete he eee ats 123 
Contractors’ carnival exhibit®........ 903 
Contractors, co-operation of, in secur- 

ine new business (FB)... eee 327 
Contractors, English, adopt guarantee 

echeme a...n.. SORES ce mR ee Ce 245 
‘Contractors, Georgia, convention of........ 423 
Contractors, Illinois, convention of.89, 154 
Contractors. Iowa, convention of........ 810 
Contractors’ meeting, Illinois............ 989, 1962 
Contractors, Minnesota, convention of.. 246 
Contractors, New Jersey, annual meet- 

a E E E, 295 
Contractors of Brooklyn guests of Ed- 

json COMPANY sini ccce disc descteepccesvesenagetaes.d 340 
Contractors of New York State, meet- 

ing of... Paa re Ow 
Contractors of Salt Lake City hold 

AinNneEP oaae leew LE A cea telee 8 490 
Contractors of Toronto organize.............. R62 
Contractors of Washington organize.... 862 
Contractors, Oregon, elect new officers.. 34 
Contractors, Pennsylvania, meeting of.. 1994 
Contractors, Winnipeg, meeting of........ 861 
Contracts on federal work, segregating 

electrical CEE) 2... ces eecceeeeceeee sewees 
Control, direct-current, for hoisting 

equipment in industrial plants, by 

W. T. Snyders lesa TRO 
Control. electrical, concentration of (E) 668 
Control of direct-current hoists in fron 

and steel mills, by E. G. Stoltz and 

Wo Or Piece eee hots 780 


Control of heating circuits (E)................ 
Controller, ArumM™.............-scccesecccscseersesessrenssees 
Controllers, alternating-current, 

steel mills, by Arthur Simon............ 
Controllers, mill, by H. F. Stratton........ 
Controllers, steel-mill, from operators’ 

standpoint, by James S. Riggs........ 
ala AN ala of low-powered lamps 
Conventions, something new in (E)... 
Converting arc-lamp casings into con- 

tainers for nitrogen-filled lamps*.... 
Converting the chronic kickevr................ 
Cooking and heating, electric, new pos- 


sibilities Of....c....--ccserecssseccsoseonsenseneesseansane 
Cooking and heating, rates for (E)........ 
Cooking appliance, new combination 
electric® ............. Sudadeaedg eavegcatesaaaamincdeps ener’ 
Cooking, electric®.......-..... ccc eeeeeeeeees 557, 


Cooking, electric, in Poplar Bluff, Mo.... 
Cooking equipment, electric, at Texas 

school 
Cooking, free current fOP...............---scscscee-s 
Cooking in Minnesota, cheap electri- 

cal energy LOPL....... reece scccsasccceeccsersseseoe 
Co-operation at GIASBOW..............-.ccccccceee 
Co-operation in Glasgow (E).............-.-..-. 
Co-operation of contractors in securing 

new business (EB)........0.0....000000102500020020010 
Co-operation, opportunity for (EB)...-... 
Co-operation, standardized, by L. D. 
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Co-ordination (E).......=-..-s0ss.en0200005000s0s0s00000 ey 
Copper from Chile and Peru................... 
Copper, 1914 production Of................-.-.+ 
Copper production, world’s................-..... 
Corona-loss curves, comparison of cal- 
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Cost, EPTO NEES versus initial cos 
Cotton duck mills, electricity in’®............ 
Court rules that rentee must maintain 
property of utility... eee 


Court sustains public service commis- 
sion ruling on high-tension wire 


CroOsS8ing cesses sled acaveca eoseeteaseceeLivanensenee 
Cranes, electric, novel use of in 
Ford assembling SNOPB®..........---ceeceenee 
Cultivating appliance business (E)........ 
Current electrical news..................-- 48, 95 
134, 177, 223, 272, 320, 361, 403, 455, 
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Dale Broadway Hghting unit®................ 
Dam and power plant at Austin, Tex.* 
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Daylight, artificial 0.0.2... esccteeteeeeee Se 
Daylight, artificial CE).......... LOTITE EI 
Dayton boulevard Hghting................... = 
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tions from employees................... oa 


Dayton Power & Light Company, syn- 
chronous booster-converter for®.. 


Dayton power COntract.........-.-2..ccnceeeeres 
Death of employee, electric company 
not liable for cicccicseeccieeicescesecessrsinccvacs 
Delegate, returning, making most 
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Delivery in merchandising, electric, 
by Fred J. Pearson.......0.....0.-.2cnee 
Denver company, what advertising 


has done for, by Frank W. Frue- 
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Department store, Boston, lighting 
features Of „neson Sitewi aren cicee echoes 
Department-store service, electric- 


vehicle performance in, by Edward 
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Department stores, increasing sale of 
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Dependence of the public upon electric 
utilities (E) 
Depolarization in Le Clanche cells, Z 
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Detector, Ultraudion, for undamped 


waves, by Lee de Forest?®................ 
Detroit Electric will make interurban 
FATTO E E eau setae ee aaa 
Detroit railways, Valuation of 0.0.0.0... 
Development of armored cable, 
Henry R. Gilson®. oe eee 
Development of central-station indus- 


try in lowa, by H. W. Wagner’ ..... 


Development of supply of electric- 
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Diesel engine in central-station serv- 
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Die stock, Beaver cross-bar’.................. i 
“Dimalite” for heating pads ................ 
Dimmers for tungsten lamps, by Al- 
fred E. Waller ......e..o00000000000000-00500000m00 
Dimming and pump-control equipment 
in Harper Theater, Chicago®.......... z 


Dinner at Boston, General Electric... 
Dishwasher, Crescent® ..............--.... 
Distortion of current wave caused by 
cyclic variation in resistance, by 
Frederick Bedell and E. C. M 
Distribution conditions in 
northwestern states, electric line, 
by J. C. Martin 2.405.030 ocecsans 
Distribution system, studying (E)-~~.... 
Distribution, three-phase  ................-.... 
Distribution work, specializing in (E) 
District of Columbia commission news 
(see Public Service Commissions). 


Diversity-factor, application of.............. 1 


DAVOLAY ETOT, demonstration of, by 
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Diversity-factors, central-station, 
William T. Ry8n......s....a....cmscececcc2anacas 
Doherty employees dine their chief... 


Dollar wiring (see Wiring 
Kinks) 
Door switch, automatic®....00 ww. bes 


Draftsman, electrical, civil service ex- 

amination LOL 22.2... nrecnrcnrmecomececcccrece 
Drill, electric, putting pressure on®... 
Drill, motor-driven inverted®.. 


Drill, portable® 2.0.2.2. ecw ccseees sones sooo 
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r E E ia ete a a a Be he 
Drills, portable’ 2... 2... wen cccenencnee 
Drink mixer, new mortor-driven’........ 
Drive, group or individual (E)......... 
Drive, individual, in textile mills... 
Dry dock, electric power for............. 


Duluth-Edison Company, popular vote 
sustains position of, in rate con- 
troversy 
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Dynamic braking q...--...-..---.---cssceeess 204, 
E 

Easter display in Brooklyn................ 


Economies in electric railway power 

equipment, by N. W. Storer............ 
Economy, prizes for articles on........... 
Edison awarded medal of Civic Forum 


Edison Electric Illuminating Com- 
pany of Boston inaugurates cam- 
ign to increase output............... á 
Edison electrics in England...................... a 
Edison, medals for (E).q..............cce es 
Edison reminiscence  ..........2.....--..--secccsece ee 
Edison’s . sixty-eighth birthday®........... 
Effects of frequency upon transform- 
ers, by Gordon Fox® ./W....0...........----< 


Electric Club-Jovian League of Chi- 
CARBO ..........0- 938, 978, 1047, 1105, 1142, 
Electric Club of Chricago...................cscccese0 
E A EE 64, 104, 144, 186, 
262, 286, 370. 506, 572, 670, 731, 756, 
Electric Club of Springfield, Maas...... 
Electric conduction in metals (EB)............ 
Electric cranes, novel use of in Ford 
assembling ShOPs®......... ee cess eeeeeees 


EBlectric fisnimg@ oo... cece ce eeeenenee eee 
Electric irons for summer work............ 
Electric lanterns, new drv-cell®........... 
Flectric lighting (see Lighting). 

Electrie plant for Santo DomiIngo........ 
Electric Power Club, meeting of........... 
Electric propulsion of ships (B)....... 
Electric railways (see Railways). 


Electric service for small city, by J. 
P. BowleS ~ Socsscgecsavicassievedsaotcacsatiecoescssaccse 

Electric ship propulsion, by W. L. R. 
Emmet diesen oeederaecse resore acca taisesti am sas os 

Electric signs (see Signs). 

Electric show, Kansas City......WW.... 5 


Electrice suction sweeper, new®.............. 
Electric Supply Company, Memphis®.... 
Electric towing system for Panama 

Canal lock8® ......ao.sooeseecocssoeoesremme 2em- 187, 
Electric town pumping 2.....2...-.. seers enee 
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Chicago Section........ i E EEE E 
E l4, 171, 218. 292, 352, 397, 

488, 546, 840, N46, 576, 1081, 1116, 

New York Section... eee -+> 
Philadelphia Section  .............. 782, 
Flectric vehicle (see Vehicle). 
Electrical affairs in Great 
during 1914, by Albert H. Bridge... 
Electrical apparatus, Mechanical pro- 
tection of CES Yinseccvisecccccciavascssvensrasancesrencen 


Electrical aspects and lessons of San 


Francisco exposition, by C. 
Martin oraaa e ea duvet ceed Atdan Neues 

Electrical construction (see Construc- 
tion). 

Electrical contractors (also see Con- 
tractors). 

Electrical Contractors’ Association of 
Missouri, semi-annual mecting-.... 
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Electrical Contractors’ 
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Electrical Contractors’ Association of 
State of Illinois, semi-annual con- 
VeEntioOn.......oeoe00s100c000000000000 89, 154, 989, 

Electrical Contractors’ Association of 
Wisconsin, meeting of .....115, 152. 

Electrical course at Lehigh Univers- 


ity, evening 5c sees ec 
Electrical development work in Eng- 
land (B) cena ccs ed oat ctanadetiwencd chown dee 
Electrical engineering (also see En- 
gineering). 


Electrical engineering problems, by R. 
G. Hudson and W. V. Lyons’........ 
21, 82, 120, 158, 203, 251, 302, 344, 
385, 430, 497, 542, 592, 634, 688, 732. 
774, 813, 866, 911, 958, 993, 1044, 
Electrical equipment, instalment pur- 
Chases of (EB)... ceceee cece eeeeeeeee 
Electrical equipment of battleship, 
by H. A. HoOrnor......eccccc ccc cece ceee eee ee 
Electrical expert aid, examination for 
Electrical fitter 
Electrical hazards ..........00000000000000000000000a0 z 
Electrical industry, estimated values 
of materials for use in...........000.... 
Electrical industry, opportunity of (E) 
Electrical industry, outlook in.......00..0... 
Electrical industry, year in............0...0... 
Electrical inspection (see Inspection). 
Electrical Inspectors’ Club of Detroit.. 
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Electrical League of Cleveland........ 645, 
Electrical men sell newspapers in 
Louisville .......00000000000000000000000000000000000000000 
Electrical opportunities looking up in 
Colorado | <asiececensescciaccdscteelisepcatadintasesccasdiees 
Electrical Prosperity Week...............0..... 
170, 387, 506, 603, 735, 800, 908, 916, 


Electrical Prosperity Week (E)...... 614, 


Electrical power in Norway.................. 
Electrical rules in Springfield, Mass., 
NeW Aaa SEIT ae ent me einen ney Eye eee Ser 
Electrical rules made more stringent 
In Louisville 2... lec ee eee eeeeceee 


Electrical securities and central-sta- 
tion industry in 1914—prospects 
for 1915, by J. M. C. Hampson........ 

Electrical service refinement in (E). 

Piectrical show at University of Ili- 
nois 91, 

Electrical show, New York........ 506, 756, 

Electrical sounding, by Henry R. Gil- 
son* 

Electrical supplies for Russia, Ameri- 
can tools and 

Electrical supply jobber, proposal for 
guarantee of material and service 


Wed mem ewe enw wen te mem ce nceeraccee tere eeesenaennarsaee 


Pree ee Pee eee ere errs rrr er rer rr) 


by, by W. N. Matthews.........0000000.0000... 
Electrical Supply Jobbers’ Association, 
Chicago meeting of®......0.00000000... 523, 
Electrical Supply Jobbers’ Associa- 


tion, Detroit meeting of 
Electrical work, New Jersey segre- 
gates 
Electrically operated machinery used 
in building baseball park?®.................. 
Electricians’ licensing 
in Massachusetts 
Electricians’ registration bill becomes 
law in Massachusetts 
Electricity for irrigation pumping®...... 
Electricity for safety in steel mills........ 
Electricity in automobile assembling 
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in cotton duck mills®............ 
in hardware manufactur- 
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Electricity in laundries* 
Electricity In magazine publishing®...... 
Electricity in manufacture of electri- 

cal machinery* 


Electricity in modern saw mill®............ 
Electricity in Navy, by Lieut. W. K. 
Kilpatrick, 
Electricity in ore-treating plant?*.......... 
Electricity in packing plants’®............... 
Electricity in paper making®................ i 
Electricity in printing plants®.......000........ 
Electricity in rubber mills®.....0....0......... 
Electricity in rural districts®.............. 31, 
Electricity in waterworks plants, 
L. E. Darling 
Electricity in woodworking plants’...... 
Electricity, most adaptable physical 
force, by James J. Hill 
Electrics in England 
Electrification, economies of (E)............ 
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Electrification in Boston, legislation 
May force (oe )ves ee as 
Electrification of East Prussia pro- 
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posed 
Electrification of Great Falls terminal* 
Electrification of mills at Bombay........ 
Electrification of steam railroads, 
progress in (Clee. oe aes es 
Electrification, Pennsylvania Railroad 
Electrification recommended in Bos- 
ton district 
Electrification, smoke, health and (E) 
Electrification, steam-railroad, sym- 
posium on operating results of........ 
Electrifying anthracite coal mines, by 
H. M. Warren 
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Electrochemistry and batteries in 1914 7 
Electrograph® oti ciecee tins eeacdldcdacechns 1067 

1062 Electrolysis in Springfield, Mass............ 443 
Electrolysis—its detection and mitiga- 

199 tion, by Burton McCollum................ 259 
Electrolytic production of oxygen and 

186 hydrogen—a typical plant®...........0 . 1170 
Electromagnet for removing iron 

185 Bplinters® ocd ses sece escheat icin 508 
Electromagnetic vacuum balance .......... 1171 
Electroplating mirrors with copper, 

French process f0r® .........000000000000002000 922 
Electroplating with cobalt, by Her- 

bert T. Kalmus, C. H. Harper and 

W. L. Savell eke oecs ceri cheese 873 

1114 Electroplating with cobalt (E).....000000... 849 
Electroplating with cyanide solutions 370 

1181 Electrotherapeutic outfit for physi- 

cians and hospitals*® 00.0000... 648 

671 Elevator motor control, by George H. 

776 Malcolm | vcsedtsbecic ected ae cca lac 258 

952 Elevators, electric, in Bombay................ 937 

630 Elevators, electric, operation and 

maintenance of, by A. C. Bender* 

BY, Gees teenies cere cheese E 47, 985, 1060 

326 Empire State Gas and Electric Asso- 

351 ciation, meeting of 2.0.0.0... 917 

& Employee, advertising influence of........ 998 
Employee, death of, electric company 

731 NOt liable fOrT.........000000000000000000000000000000000 . 81 

670 Employees .....oaec0oo000000re0re0000000000000000000rsa0re nomne 538 
Employees, public service, advertising 

595 influence of oeeeseenen inc 206 
Employees, the advertising intluence 

262 of, by F. R. Slater 2.000000 1147 
Employ ment offices, federal .q.............. 1065 

1094 PDE OUTRE IDE first- class installations 

765 CES): E EEE E T E seawe 103 

1193 Engine, ~ Diesel, in central-station 

Bervi- oalde Neoton soran an SESS eto 820 

425 Engine, four-cylinder vertical Diesel*.. 41 
Engineer, electrical, civil service ex- 

115 amination for oo. eee ceceecec eee 978 
Engineer, status Of ..........e00000000000000000000000 391 
Engineer, status Of (B)...........-:-ccceee 367 

19 Engineering, commercial (EB).................... 890 

369 Enemeering, electrical, night courses igi 
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783 Engineering Foundation............ 170, 261, 1047 

1021 Engineering, municipal (E)...................... 284 
Engineering societies, financing (E).... 799 

1002 Engineers and constitutional revision aaa 

1207. Engineers for city managers (E).......... O71 
Engineers’ report on Milwaukee street 
hHehtinga orane ne no ree Ae 1208 
s65 Engineers’ Society of Philadelphia— 
proposed amalgamation of all 

602 Quaker City engineers........................ 186 

Engineers’ Society of Western Penn- 
1182 sylvania inspects turbo-generator 
DE aAA S E E EEO ec eee ets 401 

862 Engines, oil, for central stations............ 637 
England, electrical development work 

1193 PU: O D E E EE E E 185 
English electric vehicle committee........ 1081 

340 English electrical development com- 

mittee oette rnme nease kadas ona ara e cadence 524 

1151 English electrical meetings .................... 308 

1022 Estimated values of materials for use 

209 in electrical industry ..............-...--... 11 
Estimating, by C. R. Kreider.................. 196 

329 Estimating (BE)... see eeceeeeceeeeeeeeeee -- 184 

715 Examining board for Chattanooga.... 1125 

1143 Excavation by electric shovel, inex- 

65 pensliyes selects teeta nits 172 

979 Excess indicator, flickering and dim- 

673 TU on cea Seneca a esas aeecda ieee . 1067 
Exclusive agencies and Clayton act...... 627 

801 Exhaust versus live steam for heat- 

413 PEL E O DE E E EEA A 1093 

617 Exhibit, collective electrical and me- 

105 chanical, at San Francisco.............. 648 
Exhibit, permanent electrical, Louis- 

287 ville Jovians to organize... 850 
Experience with Mazda gas- -filled 

290 street lamps, by Carroll H. Shaw.. 416 
Export trade and how to get it, by G. 

800 F. Bagge- Féron... 86, 123, 161 

481 Exports, electrical, for November.......... 186 

145 Exports, electrical, for December and 

371 for 199 Gia eninde ie eee -~ $28 

851 Exports, electrical, for January .......... 572 

573 Exports, electrical, for February............ 756 

148 Exports, electrical, for March................. 936 
Exposition, “Made in U. S. A.’’............ 85 

869 Extension bit ....aoooonooooooonoo000e0000a00rn0n0000m00a0e 586 

893 Extension of municipal lines.................... 864 

530 Extensions for pull socket and rosette® 1128 

1127 

143 F 

443 Factory substation, model®........ 0. 1196 
Facts and factors of Iowa central sta- 

122 tOna oo cocks tects nee eee tee ee §18 

1167 Fan campaign of Texas Power & Light 

984 Company Ont ean cena 173 
Fan campaign of Western Electric 

519 Company® éhcccctac i ek cs 1057 

1094 Fan construction, new departure in*.... 313 
Fan, electric. possibilities of, in win- 

871 dow  UressSin gi... cece eee cececeeceerecceeecaceene 1191 

669 Fan, exhaust, for restaurant.................... 772 
Fan, four-ineh electric®...0..000 ee RTS 

540 Fan, inexpensive eight-inch®.........00000... 703 
Fan maintenance (E)........a0000000000000000000000000 668 

1048 Fan motor, changing ovefP............0...2.c.ccee 496 


Fan motor, Crocker-Wheeler’.................. 
Fan motor, exhaust, for use in com- 

pressed-air spraying booths’............ 
Fan, Robbins & Myers alternating- 

current ceiling®............0000000000000000020000000000 
Fan sales in Louisville...........00000000000000000000000 
Fan searchlight provides novel window 


Fan, 
Fan, ventilating, new ten-inch’”.............. 
Fan, White Cross table®...........0000000000000000000 
Fan window-display contest, Western 

Electric* 
Century Electric’®.........000.0000000.... i 
Diehl pressed-metal®...................... a 
Fans, Eck* 
electric, 
electric, survive damage’.............. 
electric, winter use of (E)... AES 
Emerson® 
Fidelity Flectric®.........0..0.. 0.2... & 
Mesco direct-current®...................... 
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Western Electric®..........00000000000000000000 
Westinghouse?®....00.... eee 
Fares, Chairman McLeod forecasts 

higher electric railway (E 


Farm exhibit in Columbus..........00...00.0.0. 
Farm line paying investment, single- 
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Farm work, cost of doing, with elec- 
trice  WMOCON a svescsiseee Rese: 
Farmer's opinion of electric service... 
Farming, electricity in* 
Fastening stud boxes on laths...........0... 
Fault localizer, Westinghouse portable® 
Federal employment offices..........00..00000000 
Federal Trade Commissioners’ power 
to invade large and small business 
houses in search of evidence, by 
Elton J. Buckley.......0....0...000. eee 
Federal Trade Commission, hearing of 
Ferro-ilmenite arc on alternating-cur- 
rent circuits, by Isador Ladoft?........ 
Fessenden oscillator to detect subma- 
rines 
File brush for cleaning cable.............0...... 
Filenes’ Sons Company, William, light- 
ing in Boston department store of 
Financial side of electric power trans- 
actions, by Arthur H. Ford... bea 
Financing engineering societies (BE)... 
Financing of public utility properties... 
Financing of utilities, by C. F. Enright 
Financing problems of public utility 
companies, by Wiliam H. Hodge.... 


Fire alarms compulsory in Massachu- 
setts factories... ecece meenen 
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CENTRAL-STATION PROGRESS IN 1914. 

In a year when business in general underwent a most 
serious period of depression, when retrenchments sup- 
planted the customary extensions arid advances, and 
economy became the slogan of the day, singularly 
enough the central-station industry made gratifying 
gains. 

The optimistic predictions advanced early in 1914 
were, of course, not all realized, but when viewing the 
industry from the dollars-and-cents aspect the returns 
for the year just closed will show, perhaps not the usual 
gains, but an increase of at least 15 per cent in gross 
earnings. 

Obviously there is but one conclusion, the modern 
central station is getting closer and closer to the human 
needs of the times. The scattered few who still insist 
that electric service is a luxury need only to refer to the 
returns of 1914 and compare electricity with other com- 
modities, and with the years gone by. Yet it is said that 
the central station is only part way to its goal of univer- 
sal service. 

Extension of plants, transmission lines and distribut- 
ing systems during 1914 will undoubtedly fall consid- 
erably short of the previous year, for here the depres- 
sion in business and financial conditions was most 
keenly felt. Operating and office forces were some- 
what reduced and greater economy in all departments 
practiced by some companies. 

The gains made, however, must be attributed main- 
ly to a more intensive cultivation of business and sec- 
ondarily to natural growth. The wide-awake central- 
station manager quickly realized that the time when 
arguments of economy of electric drive were most im- 
pressive was when potential motor users must necessar- 
ily effect economies in their own organizations. Power 
salesmen made greater effort to secure the business of 
the manufacturer, who previously had considered the 
question of saving in power costs an insignificant item. 
Other manufacturers were convinced that the time to 
make improvements was when business was light and 
not wait until a rush of orders made any change incon- 
venient. Other companies reported increased business 
on the basis of financing a customer’s motor installation. 
In the lighting field proper store, show-window and 
sign lighting was shown to stimulate business and justi- 
fy the necessary expenditure. 

Residence lighting is now installed as a matter of 
course in new buildings and the comprehensive cam- 
paigns for already-built houses conducted by many 
companies resulted in the acquisition of considerable 
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new business, particularly in localities where the 
monthly-payment plan was adopted. Despite the 
gains made, however, the saturation point, at least 
in the Eastern cities, is still considerably in the dis- 
tance and great consideration is being given the 
small-residence customer, previously neglected. 

This question was brought forcibly to the attention 
of the industry in the form of a report presented by 
Mr. S. E. Doane at the annual convention of the 
National Electric Light Association, in which he 
analyzed conditions abroad and showed the small 
customer to e a valuable adjunct to the usual classes 
of consumers. „The question of cheaper wiring at 
once arose and, while nothing definite has as yet 
resulted, there is every indication of the ultimate 
adoption of rules which will permit cheaper methods 
of wiring to be used under certain conditions. 

Unfortunately, at a time when capital was most need- 
ed by the public utilities, the agitation for municipal 
ownership in many parts of the country was most in- 
sistant. This is, in a measure, probably due to the pre- 
vailing business conditions causing a feeling of unrest 
among the laboring classes, but it must be admitted 
that in many localities the trouble can be traced to the 
central station. Undue retrenchments which curtail 
needed extensions, which impair the service in any man- 
ner or which in any way cause a rupture in the har- 
monious relations between public and company will 
usually lead to a movement for public ownership, re- 
gardless of the degree of harmony that previously ex- 
isted. In one city a serious situation developed because 
the central-station company was unable to furnish serv- 
ice in a reasonable time to a group of applicants, be- 
cause of having reduced its working force in order to 
economize. In Toledo, O., and Dayton, O., the reason 
for municipal ownership agitation is difficult to con- 
ceive, for no other two utilities in the country are more 
ably managed or have striven harder to furnish serv- 
ice, with all that the word implies. 

Closely allied with the question of public ownership 
is that of commission regulation, which has been ex- 
tended during the year. Public-service regulation is a 
recognition by the state of the essentially monopolistic 
character ‘of these enterprises and it is unfortunate that 
in more states municipal competition is not prevented. 
Efficient public-service regulation will make possible 
further reductions in the cost of production of public- 
utility services. It has been said that in the production 
of electrical energy the greatest item of expense is not 
the cost of labor nor the cost of coal, but the cost of 
money. If the element of risk could be eliminated bv 
commission regulation and the capital charges reduced 
to a pure interest basis, it is evident that the cost of 
production would be greatly reduced. Risk cannot be 
abolished, but by effective safeguards and a well con- 
sidered policy of public control, it can be greatly re- 
duced. . 

During the past year a distinctive feature that char- 
acterized public-utility regulation was the requirement 
of uniform accounting. Uniform accounting consti- 
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tutes the greatest advance toward a scientific and effi- 
cient system of public-service control. The control of 
security issues is also a step in the right direction. 
There is also apparent more uniformity in rate sched- 
ules and greater standardization in making valuations. 

No small amount of time and money was expended 
the past year in the interest of safety. The slogan, 
“Safety First,” is now universal and has unquestion- 
ably resulted in an appreciable reduction in the number 
of accidents. It is estimated that 85 per cent of the 
accidents are preventable, and the aim of the central- 
station industry has been to educate the employees and 
the public in the interest of safety. The activities of the 
utilities in this connection were indicated by the numer- 
ous exhibits at the recent International Exposition of 
Safety and Sanitation in New York. That a central- 
station company was awarded the highest honor during 
the year for its work in accident prevention is a grati- 
fying sign of the times, particularly when it 1s realized 
that companies representing practically every industry 
contested. 

Mention must also be made of the gratifying exten- 
sion of welfare work on the part of utility compa- 
nies. Savings funds, pensions, sick and death bene- 
fits, etc., are now considered as much a part of cen- 
tral-station work as manufacturing electricity and 
the industry as a whole is benefiting. The tendency 
in this direction 1s further emphasized by the estab- 
lishment during the year of more employees’ club 
rooms, libraries, etc. 


WINTER USE OF ELECTRIC FANS. 


The electric fan 1s usually looked upon as an article 
to be set up in the spring or early summer, utilized dur- 
ing the hot season of the year, and covered up and 
stored away when cold weather approaches. It is com- 
monly regarded as a hot-weather help, and it is indeed 
that. Dut its usefulness is not confined to its efficacy 
in reducing the rigors of excessive heat, and the posses- 
sor of this comfort-bringing device who utilizes it dur- 
ing less than half of the year is depriving himself of 
50 per cent of the returns upon his investment. 

Let us consider the possibilities of the fan. It is pri- 
marily an apparatus for setting the air in motion. Since 
moving air furnishes the greatest relief to the overheat- 
ed individual, the fan has naturally been associated 
with relief from hot weather. However, this is but one 
useful application of a moving stream of air. For ven- 
tilating purposes motion of the air is also recognized as 
vital, and the fan is commonly associated with this pur- 
pose. Ventilation is usually given more attention in 
hot weather; it 1s, however, quite as important in cold 
weather. Though perhaps not so necessary to comfort, 
it is just as vital to health. 

Air circulation is necessary for the proper heating 
of many rooms in winter as well as for cooling them in 
summer. A common fault in heating systems is the 
lack of necessary radiating suface, so-called, in the 
apartments to be heated. Whuil: radiation plays a part, 
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of course, in the transfer of heat from the heating fluid 
to the colder enclosure, the principal mechanism for 
this transfer is afforded by the convection currents of 
air. These are set in motion automatically by the proc- 
ess of heating. They can be greatly augmented, how- 
ever, by the skillful use of a fan; and many a room 
could be made comfortable by this means which remains 
chilly during zero spells of weather while a vain at- 
tempt 1s made to force higher the temperature of the 
radiator. 

Wind conditions will frequently interfere with the 
furnace draft in many homes, and this usually occurs 
during periods of severe weather. The effect of wind 
may sometimes be counteracted by using an ordinary 
electric fan to produce a forced draft. Directing a 
stream of air into the ash pit will assist in maintaining 
a hot fire. 

Interference with the display of goods in show win- 
dows 1s frequently caused by frost on the windows. 
When special displays have been arranged this is ex- 
ceedingly irritating. It can usually be obviated by the 
simple expedient of directing a stream of air from a 
fan upon the pane of glass in question. Frost results 
from the precipitation of moisture out of the air which 
is chilled by coming in contact with the cold glass. If 
the air circulates rapidly the inner surface of the glass 
is kept too warm to produce this effect; or if frost has 
already formed it can be evaporated and removed by a 
current of warm air. This use of the fan would be wel- 
comed by many a merchant if his attention were called 
to the possibilities of the case. Moreover he can at 
the same time utilize the air current for producing vis- 
ible motion of some article in the window. This always 
tends to compel the attention of the passer-by and adds 
greatly to the attractiveness of any display. 

Many other applications of the fan will suggest them- 
selves to the solicitor who gives his attention to this 
subject, and the winter use of fans made more nearly 

the rule rather than the exception. 


LIGHTING SERVICE ON DARK MORNINGS. 

Few modern conveniences take the gloom off early 
rising these dark mornings as effectively as does the 
tungsten lamp, and yet there are thousands of house- 
holds buying electricity at 10 cents per kilowatt-hour who 
do not realize how little it costs to employ central-station 
service even lavishly for the comparatively short period 
intervening between the moment in which resolution tri- 
umps over the relaxation of the night and the end of 
breakfast. Here is some excellent material for adver- 
tisers of electric service. The increasing use of elec- 
tricity, even in housholds of modest circumstances, in 
small suburban cottages and even in frame bunga- 
lows, justifies considering the arithmetic of dark- 
morning lighting service with the object of adding 
to the central-station load at an off-peak time. 

A little work with pencil and pad yields suggestive 
figures. Beginning with the sleeping room, suppose 
a 40-watt lamp is substituted for the 25-watt size 
often employed in a central fixture and is lighted 
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for a half-hour during the dressing period. The 
operating cost is 0.2 cent per day—less than +1.5 
cents a week. The increase over the cost of the 25- 
watt lamp for this service is about two cents per 
month, and the enhanced cheerfulness of the more 
liberal lighting can be seen in a two-minute trial of 
each lamp. Ample light in pantry and kitchen ex- 
pedites the preparation of breakfast. Assuming that 
a 40-watt lamp is used in the former for 30 minutes 
each morning, the cost is only 1.4 cents per week. 
In some pantry outlets a 10-watt lamp is provided 
on the theory that a long-continued service can be 
utilized here, but there is little comparison between 
the quality of illumination provided by such a lamp 
and that furnished by the 40-watt size. Wherever 
the latter can be used intermittently, or at least on 
short runs, the increased cost of the larger unit is 
scarcely to be weighed against the superior service 
gained. About 5 cents a month measures the dif- 
ference between straining the eyes of the cook and 
a comfortable use of the pantry, which means in- 
creased speed of production at one of the most im- 
portant hours of the day. In the kitchen a 60-watt 
lamp operated 45 minutes each morning costs about 
three cents a week. Unless a kitchen is exceed- 
ingly small the use of lamps under 60 watts in size 
is likely to give an illumination of much less gen- 
eral satisfaction than can be obtained with the larger 
unit, although good results ‘are often obtained with 
40-watt lamps where only one or two are used per 
room. In homes of the apartment type, small rooms 
are the rule, and yet the difference between a 40- 
watt and a 60-watt lamp in the work of the kitchen 
is worth trying out. 

In the nursery, two 40-watt lamps used 30 minutes 
each morning on the 10-cent rate cost less than 
three cents a week; the use of a 60-watt lamp in the 
dome over the dining-room table for a half hour 
daily costs about two cents a week; the use of 
two 40-watt lamps on either side of the shaving mir- 
ror for ten minutes daily costs only four cents a 
month, and if there is any place in the home where 
adequate lighting is justified it is certainly here. 
Other applications will readily occur to the lighting 
solicitor. The main point is that a few cents more 
a month measure the difference between a splendid 
service and one in which convenience is sacrificed to 
what is often an unnecessarily close economy in the 
use of electricity. These dark mornings last only a 
few months, but while they are with us, the cost of 
making them more cheerful and of “starting the day 
right” is well worth the few cents which it costs. 

Not every home can have the open fireplace, and 
the wired house often lacks this enjoyable but lux- 
urious feature of domestic enjoyment, but the great 
majority of users of electricity can afford all the 
light they want between 6 and 7:30 a. m. from No- 
vember to March, and the aggregate of such busi- 
ness is well worth seeking. 
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Agreement Reached in Important 
* Utilities Consolidation. 


The officers of the Utah Light and 
Traction Company and the City Com- 
mission have reached an agreement 
with reference to the matter of con- 
solidating the franchises of the Utah 
Light and Railway Company and the 
Merchants Light and Power Company, 
both of which have been acquired by 
the Utah Light and Traction Company. 
This agreement has been reached after 
more than two months of difficult ne- 
gotiations between the parties and 
both sides have expressed themselves 
as being well satisfied with the results 
secured. In consideration of the trans- 
fer of these franchise rights to the 
new company substantial reductions in 
rates are made to the citizens of Salt 
Lake City amounting to as much as 20 
per cent in the case of certain custom- 
ers, the minimum reduction being 10 
per cent and the average about 12 per 
cent. Under the ordinance as passed 
by the city commissioners on Decem- 
ber 21, the company agrees to furnish 
the standard four-ampere luminous arc 
lamp at a price not to exceed $4.75 per 
lamp per month when fed from under- 
ground circuit and $4.50 per lamp per 
month when fed from overhead lines. 

Standard multiple arc lamps for 
commercial purposes are to be fur- 
nished at a rate not to exceed $8 per 
lamp per month for all-night service. 
$5 per lamp per month for midnight 
service and $4 per lamp per month for 
10 o’clock service. The hase-rate for 
incandescent lighting service by meter 
is reduced from 10 cents per kilowatt- 
hour to nine cents per kilowatt-hour 
and a minimum charge of $1 per month 
is provided, also a discount of 10 per 
cent if bills are paid within seven days 
from date. The company agrees to 
furnish the city with 25 standard arc 
lamps free, and also to furnish free 
electrical energy for lighting purposes 
up to any amount not exceeding 400,- 
000 kilowatt-hours per annum. The 
furnishing of this free light, however, 
is conditioned upon the company re- 
ceiving and having the contract to fur- 
nish the municipal street lighting. 
The company further agrees to fur- 
nish the city with 62.5 horsepower of 
electrical energy free for power pur- 
poses and to furnish such additional 
power which the city may require for 
pumping and other municipal purposes 
up to 125 horsepower at a price not to 
exceed one cent per kilowatt-hour for 
service 24 hours a day, provided that 
none of the power purchased or ob- 
tained is used for lighting purposes. 
The company further agrees to issue 
commutation tickets of 50 fares for $2 
and to grant the same transfer priv- 
ileges on the commutation tickets as 
on the regular fares. Also to issue 


students tickets at the rate of 50 fares 
for $1.50 with the same transfer priv- 
ileges. From January 1, 1915, to Au- 
gust 24, 1937, the company must pay 
an income tax at the rate of one-fourth 
of 1 per cent upon the gross revenues 
of the company derived from the sale 
of electrical energy for lighting pur- 
poses. For the remaining period of 
the franchise the tax is increased to 
one-half of one per cent upon the gross 
revenues from electric lighting. It is 
provided that if the volume of the com- 
pany’s business shall so increase as to 
materially reduce. the cost of produc- 
ing or distributing electrical energy, 
the city and the company shall appoint 
an arbitration committee who shall 
have full authority to go over the 
books of the company and determine 
what rates shall be reasonable to 
charge and the company agrees to 
thereafter put such rate in effect, pro- 
vided, however, that if the state should 
create a public utilities commission for 
this purpose then the provision for an 
adjustment of the rates by the city 
shall become void. 

It is estimated that the concessions 
granted the city in the way of light- 
ing and power service is worth ap- 
proximately $27,000 per year and that 
the saving to private consumers as a 
result of the reduced rate will amount 
to more than $100,000 per year. The 
gross income tax as provided will 
amount at the outset to about $1,600 
per year and will increase with the 
city’s growth and will be doubled in 
1937 when the higher rate obtains. 
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Valuation of Detroit Railways. 


E W. Bemis, who was employed by 
the city of Detroit to make a physical 
valuation of property owned by the 
Detroit United Railways Company 
within the city limits or the one-fare 
zone, has completed his report and 
fixed the valuation, exclusive of fran- 
chise values and paving, at $16,000,000. 
Franchise values and paving valuations 
may bring the total valuation up to 
$20,000,000. 

This valuation includes 222 miles of 
track or about one-fourth of the entire 
mileage of Detroit United Railways. 
In the complete inventory submitted 
by the company to the city the value 
of property within the one-fare zone 
was placed at $32,000,000. The ap- 
praisal made by the committee of hfty 
for the city in 1909 placed the value 
within the one-fare zone at $11,293,479. 

Detroit United Railways Company, 
in order to prepare for permanent 
financing of the company, ts having an 
appraisal of all property, including in- 
terurban lines, made by the Michigan 
State Railroad Commission under di- 
rection of Prof. M. E. Cooley. Until 
this work is completed and the figures 
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found by the Commission are available, 
the company will not enter into any 
regotiations with the city in regard to 
a price at which the city lines will be 
sold to the municipality. 

In case the city and company can- 
not agree on a price for the city lines 
the courts will be appealed to and if 
the courts cannot fix a price satisfac- 
tory to both parties then the city will 
attempt to condemn the lines. 

Se eae 


Busy Season for Minnesota 
Jovians. 


Last week was one of the busiest 
weeks the St. Paul Jovian League ex- 
perienced for a long time. On Mon- 
day evening, December 21, 65 members 
of the league assembled at the lunch 
rooms of the Tri-State Telephone 
Company for an electric Christmas 
smoker and Dutch lunch. A. L. Frank- 
enberger, of the Western Electric 
Company, appeared in the guise of 
Santa Claus and auctioned off Chris- 
mas presents in the shape of sample 
electric devices. W. S. Williams, of 
the Tri-State Telephone Company, 
spoke on “Made in St. Paul,” and 
urged the individual members to boost 
for local products. Clovis M. Con- 
verse, tribune of the St. Paul League. 


presided. The meeting was one of 
the best get-together meetings the 
league has held this season. A series 


of meetings on a similar plan will be 
held during the winter. 

On December 24 a number of the 
Jovians, headed by Mr. Converse, 
helped 6,000 children of St. Paul to a 
memorable Christmas event when they 
decorated two large municipal Chris- 
mas trees. The trees were provided 
by the St. Paul Association of Com- 
merce. One of them was set up in 
the auditorium, the other in a park 
nearby. The Jovians decorated both 
with a large number of bulbs whose 
colored brilliancy will long be remem- 
besed by the children present at the 
exercises. 

Plans are under way for a co-oper- 
ative rejuvenation meeting by the St. 
Paul and Minneapolis Jovian Leagues, 
to be held in St. Paul in January. 

fe E att 
Chicago Jovian League. 

Charles A. Munroe, vice-president of 
the Public Service Company of North- 
ern Illinois, spoke on the subject of 
“Salesmanship” at the meeting of the 
Chicago Jovian League on December 
28. He said that all of us. regardless 
of our particular field of endeavor, 
were salesman, in the broad sense, and 
as such should be as cognizant of the 
general attributes of a salesman as 
those actually engaged in a sales ca- 
pacity. The principal qualifications 
are knowledge, health, self-control, 
honesty and enthusiasm. 
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The Year in the Electrical Industry. 


Without exception the task of collecting information with regard to the developments in the industry during the 
past year and the securing of a definite opinion as to current events is more difficult at this time than ever before. The 
end of 1918 broke badly in a way for the electrical industry. It will be remembered that the first half of 1913 bid fair 
to make that year a banner one in the electrical industry. The latter half of 1913, however, did not come up to the 
promise that the first half indicated. Similarly the first six months of 1914 seemed to indicate a building-up period, and 
an impending removal of long-disturbing legislative and economic causes for unrest and apprehension made everyone 
feel that the latter half of 1914 would witness the development of an increased material prosperity. The breaking out 
of European hostilities on August 1 completely upset all expectations and the close of the year leaves us still in a state 
of suspense. Notwithstanding the disturbed condition of affairs, however, progress of an orderly sort has been made 
in both the technical and commercial departments of the electrical industry. The review of the advances made in the 
great divisions of the art and application of electricity that is presented on the following pages has been contributed to 
by the leaders in these various departments. Acknowledgment is hereby gratefully tendered to those who have assisted 
in the compilation of these data, among whom may be mentioned Charles Blizard, John J. Carty, C. J. Fechheimer, 
Charles Fortescue, Stephen Q. Hayes, R. E. Hellmund, Carl Hering, Peter Cooper Hewitt, William B. Jackson, B. G. 
Lamme, W. S. Moody, E. J. Nally, F. W. Peek, Jr., R. F. Schuchardt, Arthur Simon, H. F. Stratton. 


In telephony and telegraphy there 
has been but little change. Selective 
systems have been improved, and there 
has been introduced in telephone 
train dispatching, which has had a 
considerably increased vogue, the use 
of a loud-speaking receiver, which 
eliminates the necessity of the oper- 
ator wearing continuously the head- 
gear necessary heretofore. The loud- 
speaker also relieves the operator of 
the annoying static noises which often 
accompanied the use of the contact re- 
ceiver, and this innovation has proved 
to be a great boon for work of this 
character. During the year what is 
apparently a successful adaptation has 
been an innovation in the form of an 
interlocking device between the hook- 
switch and the generator for elim- 
inating interference in multi-party 
lines through listening in by non- 
wanted stations. Early in the year 
Postmaster-General Burleson submit- 
ted to the Senate a report prepared by 
a committee of officials of the Post- 
ofice Department recommending gov- 
ernment monopoly of telephone, tele- 
graph and radio-communication. Well 
informed students of the subject were 
free in their criticism of this report, 
and condemned it for its lack of abso- 
lute information with regard to the 
question at issue. 

Previous references have been made 
to the progress of the American Tele- 
phone and Telegraph Company and 
its associated companies in connection 
with the constructing of a through un- 
derground route and the placing there- 
in of an underground cable extending 
from Boston to Washington, a dis- 
tance of about 450 miles. The com- 
pletion of the work on this large un- 
dertaking, representing underground 
telephone cable construction about four 
times as long as any other such con- 
struction in the world, was reported 
during 1913. During the present year 
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arrangements have been made so that 
it has been possible to carry on a 
through underground talk over this 
distance, almost 500 miles, cable being 
employed for the whole distance. 
Many of the circuits in this cable are 
now in commercial service, and all are 
available at any time when by reason of 
storms or for other causes there is 
interference with the open wire opera- 
tion. 

During the very severe and de- 
structive storm of about March 1, 1914, 
this cable, at a time when practically 
all overhead wires through a large sec- 
tion of the East were seriously dam- 
aged, was signally successful in main- 
taining telephone service. By means 
of the cable all points along its route 
from Boston to Washington were con- 
nected with each other. In addition 
such open wire routes to other parts of 
the country as were available at any 
point throughout the length of the 
cable were by means of the cable cir- 
cuits made useful for all of the places 
to which the cable extended. During 
another storm, occurring early in De- 


cember of this year, the cable per- 


formed a similar service most success- 
fully. 

During the first part of 1914 there 
was placed in service a new long-dis- 
tance toll board at New York City, to 
take the place of a board which was 
becoming outgrown, and_ therefore 
reaching the point where it was no 
longer adequate to the constantly in- 
creasing demands upon it for tele- 
phone service. To accommodate this 
switchboard and the apparatus and 
forces, which could best be located in 
the same building with it, a fireproof 
structure was erected near the tele- 
phonic center of the city especially de- 
signed and adapted to the equipment 
to be placed in it. This building is 18 
stories in height, on a lot having an 
area of about 20,000 square feet. It 


is constructed so that it will be ca- 
pable of further extension to a height 
of 24 stories. The building throughout 
is of the very latest type of fireproof 
construction, and by competent munic- 
ipal authorities in New York familiar 
with such matters it has been often 
cited as the best example of fireproof 
construction known to them. The 
long-distance switchboard itself, lo- 
cated in this building, is by far the 
largest in the United States. In fact, 
it is much the largest long-distance 
switchboard in the world. This switch- 
board at the present time consists of 
274 positions, and is designed so that 
it may be extended to 700 positions, 
and even beyond that point, as the 
growth of traffic calls for such exten- 
sions. In this switchboard there are 
incorporated all of the very latest im- 
provements and methods known in 
the art, and in connection with its de- 
sign many special problems arising 
from the great volume of traffic and 
the complex conditions to be met were 
successfully worked out by the en- 
gineers. 

The extraordinary increase in the 
number of telephone wires raises from 
time to time many interesting and im- 
portant questions for the solution of 
telephone engineers. During the year 
1914 work on this problem has result- 
ed in the development of a new type 
of cable, containing 2,400 wires, ar- 
ranged to provide 1,200 metallic cir- 
cuits, and all of this within dimensions 
which would permit of the use of such 
cable in underground ducts having a 
diameter of three inches. A service 
trial of this cable is about to be made, 
and it is expected that the results of 
this trial would be such as to justify 
the use of this type of cable in loca- 
tions where there is serious conges- 
tion, and where wires in such quanti- 
ties are required. 


The present war in Europe has 
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brought up many interesting problems 
for telephone engineers and manufac- 
turers. While the American Tele- 
phone and Telegraph Company does 
not in its system employ any apparatus 
or finished materials which are import- 
ed, it is necessarily dependent for cer- 
tain classes of raw material upon the 
supply from abroad. High-grade con- 
tact metal and certain materials used 
in underground cables and in con- 
densers are illustrations of such ma- 
terial, the supply of which in part, or 
as a whole, comes from outside of the 
United States. The problems concern- 


One of the most important develop- 
ments in wireless telegraphy concerns 
the high-power long-distance work in- 
augurated with the long-distance cir- 
cuits of the Marconi Company. This 
marks the starting point in the de- 
velopment of commercial work 
through long distances. Another in- 
teresting development is that in the 
construction of small continuous-wave 
generators, used for short-distance 
work both for telegraphy and tel- 
ephony. These are the so-called “gas 
relays.” By this means the Marconi 
Company has been able to evolve a 
wireless telephone set, which is being 
used for distances up to 30 miles, and 
which is being developed for even 
longer distances. The fact that these 
relays can be made to produce oscilla- 
tions is an enormous step forward in 
the art. A significant development 
along this line is that which has been 
made by Peter Cooper Hewitt, who 
has succeeded in producing an oscil- 
lator or vacuum generator of alter- 
nating currents of any frequency, pro- 
ducing these currents from direct cur- 
rent. This vacuum generator has been 
operated at all frequencies up to over 
50,000 periods a second. It is still, so 
far as its development goes, in the 
laboratory state, but Mr. Hewitt an- 
nounces that he sees no reason why its 
power limit should be less than that 
of the Cooper-Hewitt rectifier. It is 
easily controllable, and is controllable 
electrostafically, electromagnetically 
and physically. Its performances are 
said to be extraordinary beyond belief. 
With reference to Mr. Hewitt’s ampli- 
fier and wireless receiver, consisting of 
a vacuum tube, recent tests have in- 
dicated that it is more sensitive than 
a Perikon detector, and it possesses 
certain other inherent practical ad- 
vantages. 

The past year has seen daily service 
established between the San Francisco 
(Cal.) and the Honolulu stations of the 
Federal Telegraph Company, using the 
American-Poulsen system. Dr. de For- 
est states that the system has been 


ing materials, in regard to which there 
was any threatened shortage, are being 
solved so that should this shortage be- 
come a reality the substitute methods 
and materials will be available, and 
the growth and development of the 
Bell telephone system may continue 
unaffected. 

For several years careful investiga- 
tions have been carried on of an im- 
proved form of local switchboard, in- 
cluding the machine ringing of sub- 
scribers, the use of automatic listening 
keys, and other allied features, and 
several installations of that type were 
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enlarged, and made astonishingly re- 
liable, and is by far the most con- 
vincing evidence yet advanced that 
radio-communication will eventually 
surplant the submarine cable. 

Of more popular notice, on account 
of her otherwise almost total isolation 
from western telegraph communica- 
tion, is the remarkable wireless serv- 
ice between Germany (Nauen and Han- 
over stations) and the American sta- 
tions at Sayville, L. I., and Tucker- 
ton, N. J. At the latter station, since 
its operation by the United States gov- 
ernment, direct comparison is had be- 
tween the long-distance efficiency of 
the Goldschmidt high-frequency alter- 
nator and the 100-kilowatt arc. Both 
methods have proven to be remarkably 
efficient for daylight communication 
over distances of 3,000 to 3,500 miles. 

In the opinion of radio authorities 
of the United States Government the 
greatest improvement in the art of re- 
ceiving wireless signals has been the 
introduction of the “Ultraudion” or 
oscillating Audion, particularly in con- 
nection with large undamped-wave sta- 
tions. This detector, possessing a 
sensitiveness from five to 20 times that 
of any of its predecessors, brings in 
these signals as clear musical notes, 
the pitch of which can be varied to 
suit the needs of the receiving oper- 
ator. 

By its means morning signals from 
Nauen, Germany, are received on a 
small antenna at the Bureau of Stand- 
ards, Washington, D. C., with several 
thousand times audibility. 

The combination of undamped-wave 
generators of great power and such 
undamped-wave_ receivers, furnishing 
at once the maximum of sensitiveness 
and of security from interferences and 
static, has this year ushered in a new 
era of commercial radio communica- 
tion, of which men have for more than 
a decade been dreaming. 

During the year announcement was 
made of the successful establishment 
of wireless communication between 
stations at New York, Scranton, Bing- 
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completed during the year. The op- 
eration of these equipments has been 
successful, and the new type of switch- 
board will be largely used for single- 
office districts, and probably also for 
small multi-office districts. 

In cable telegraphy nothing of an 
important nature appears to have been 
developed. Experimental work in the 
direction of new developments has 
been undertaken by several experts, 
and some of this work appears to 
promise successful results the practical 
application of which will probably come 
during the present year. 


hamton and Buffalo with the limited 
trains of the Delaware, Lackawanna & 
Western Railroad, operating between 
New York and Buffalo. 

The United States Government is at 
work erecting the three 600-foot steel 
towers near Gatun Locks, Canal Zone, 
Isthmus of Panama, for supporting the 
antenna of the Panama wireless tele- 
graph station. Toward the end of the 
year announcement was made of the 
successful operation by John Hays 
Hammond, Jr., of a radio-controlled 
torpedo boat. 

There was granted on December 1 to 
Nikola Tesla a patent for an apparatus 
for transmitting electrical energy. 
This application was filed in January, 
1902, and renewed May 4, 1907. This 
patent relates to a system for the dis- 
tribution without wires of large 
amounts of electrical energy over con- 
siderable distances. 

Mr. Tesla’s researches in this field have 
attracted world-wide attention and his is 
undoubtedly the master mind so far as 
magnitude of conception of the possibil- 
ities of such a system is concerned, Mr. 
Tesla is sanguine that this is the great- 
est thing he has ever done, and that the 
world will shortly witness the practical 
working out of the system which he has 
devised. 

The utilization of wireless telegraph 
and wireless telephone instruments in 
the war now raging in Europe has at- 
tracted a great deal of attention re- 
cently, and authentic information is 
slowly coming to hand with regard to 
the important part that this system 
of communication is playing. It can 
be said, without fear of controversy, 
that the utilization of these agencies 
of communication has, to a great de- 
gree, revolutionized the methods of 
warfare both on land and at sea. Grave 
questions of neutrality have also been 
involved, and it has become expedient 
for the United States Government to 
exercise a close censorship over all 
wireless stations, and its rights in this 
direction are now the subject of litiga- 
tion in the Federal courts. 
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While no epoch-making work in 
electrochemistry has been done during 
the year 1914, there has been steady 
progress in the development of paths 
already hewn in former years. Many 
details have shown advance, and some 
of these are noteworthy. 

The formation of commercial ni- 
trates by the electrolysis of peat, 
which was proposed by A. Nodon, has 
been demonstrated in France as a feas- 
ible process. Under European condi- 
tions this process might even be a 
financial success, but the figures given 
out for costs and quantitative results 
do not indicate that such a method 
could be profitably operated in this 
country. 

A new form of electrolytic meter 
has been brought out by H. S. Hat- 
feld, in England. Current passing 
through it transfers hydrogen from 
one arm to another, where it is meas- 
ured. Being in series with a compara- 
tively large resistance, the combination 
being shunted, it is little affected by 
temperature, as wellas being free from 
the usual errors of electrolytic meters. 

The electroplating of cadmium has 
been accomplished by Prof. F. C. 
Mathers and his assistants at Indiana 
University, and the conditions affecting 
lead plating more thoroughly investi- 
gated. The use of so-called addition 
agents of an organic nature seems to 
be essential to successful results. 

A method of plating zinc on iron 
pipe has been patented, thus giving us 
a new form of galvanized conduit. 
The feature of this process is a first 
coating of copper and zinc together, 
followed by a coating of zine. 

The insulation of aluminum wire by 
the electrolytic production of a coat- 
ing of oxide or other compound on 
the surface has passed beyond the ex- 
perimental stage and 1s now a com- 
mercial process. This, combined with 
the method of electro-percussive weld- 
ing of Messrs. Skinner and Chubb, 
should lead to the still larger use of 
aluminum for motor windings and sim- 
ilar purposes. 

The precipitation of dust from 
smelter fumes by the Cottrell method 
of high-tension discharge has found 
practical application at the Anaconda 
and Garfield smelters. 

The electrolytic separation of the 
metals of the yttrium group has been 
accomplished. 

An electrolytic process has been per- 
fected for the manufacture of tubular 
copper radiators, of especial impor- 
tance to the automobile industry. 


The commercial production of elec- i 


trolytic iron is being carried out at 
Grenoble by the Compagnie Le Fer 
and a similar enterprise is planned in 
England, under the patents of S. Cow- 
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per-Coles, for producing sheets and 
tubes. For tubes the kathode consists 
of a revolving mandrel in a neutral 
solution of iron salts made up from 
pig iron. The metal has a high degree 
of purity, and after being annealed to 
remove occluded gases is less brittle 
and hard, and has a satisfactory 
strength. The electrolytic iron com- 
petes with the best Swedish iron for 
the making of special steels. 

The electric furnace continues to 
meet wider and wider applications. 
New forms or modifications of furnaces 
appear at intervals. Among these are 
promising types for the smelting of 
zinc, a process which heretofore has 
given considerable trouble, but now 
seems about to be met with commer- 
cial success by the electric method. 
Applications of the electric furnace are 
also being extended, its conditions of 
operation being found suitable to more 
and more uses. A number of steel 
mills have installed electric furnaces, 
the ease and accuracy of control being 
greatly appreciated. At Lebanon, Pa., 
the American Iron & Steel Manufac- 
turing Company placed an order at 
the close of 1913 for the largest furn- 
aces of this kind yet constructed. 
There are to be two furnaces of the 
Frick type with a capacity of 20 tons 
each. They will operate at 5,000 volts, 
five cycles, single phase, consuming 
1,800 kilowatts each. These are not 
yet in operation. They are intended 
for refining steel. 

The practicability of producing steel 
directly from iron ore in the electric 
furnace was again demonstrated by 
tests reported to the Iron and Steel 
Institute by Humbert and Hethey. A 
high grade of steel may be thus pro- 
duced and the cost will not exceed 
that of electrical steel made from pig 
iron, but will probably show a saving. 

A new product of the electric furn- 
ace is a silicidized carbon known as 
silfrax, due to F. J. Tone. This prom- 
ises to be a valuable refractory. 

The Hering furnace has proved es- 
pecially suitable for brass melting and 
has been made in larger sizes for that 
purpose. In Scandinavia the Renner- 
felt furnace has met with much favor 
and been widely used. 

A new form of laboratory furnace 
has been described by E. F. Northrup. 
It is especially suited to attaining high 
temperatures which are uniform 
throughout a tubular space. Graphite 
in an atmosphere of carbon monoxide 
is the resistor used. 

The use of tungsten and molybdenum 
for furnace resistors, on account of 
their high melting points, has proved 
advantageous, but for high tempera- 
tures an atmosphere of hydrogen must 
be maintained about them. The Cool- 
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idge patent for ductile tungsten was 
issued in the closing days of 1913. Its 
principal claims cover the process of 
producing tungsten having a fibrous 
structure by repeatedly working while 
hot the crystalline metal, regardless 
of how this is obtained. In May a 
patent was taken out by Schwarzkopf 
and Burgstaller for achieving the same 
result of ductility by maintaining the 
tungsten in an atmosphere of hydro- 
gen at a temperature of about 2,700 
degrees centigrade. 

The use of the Coolidge X-ray tube 
in medical work has proved very ad- 
vantageous. This tube uses tungsten 
for both kathode and anode (which is 
also the anti-kathode), but its distin- 
guishing feature is the maintaining of 
the kathode at a high temperature by 
means of an auxiliary current. This 
permits a high vacuum, definite and 
constant working conditions, adjusta- 
bility and maintenance of “hardness” 
(wave-length) of the X-rays, and re- 
producibility of conditions and results. 

In this connection the use of X-rays 
in investigating crystal structure may 
be mentioned. Much has been accom- 
plished in this direction during the 
year by Bragg and others, and our 
knowledge of the ultimate structure of 
matter, which once seemed an impen- 
etrable realm, is increasing each year 
through the use of electrical methods 
and study of electrical phenomena. 

Little of accomplishment in connec- 
tion with batteries has been recorded 
during the year. The improvement of 
incandescent lamps has led to the com- 
mercial introduction of new models of 
flashlights supplied by portable dry 
cells, and to similar outfits of longer 
life for more steady use. A number 
of these have been brought out during 
the year. 

It has been shown that the effect of 
alternating current upon a primary 
cell is toprevent polarization, and thus 
increase its available capacity. 

There has been no radical change in 
the plates used in storage batteries, 
but details in their assembly have been 
altered to better fit them for the use 
in increasing numbers in automobiles 
and submarines. The demand for 
batteries for isolated lighting plants 
steadily increases. A cheaper form 
of Edison cell, which has been looked 
forward to in connection with the pop- 
ularization of the electric passenger ve- 
hicle, has not yet appeared. It should 
be noted, however, that an electric 
wagon, suited to light commercial use, 
has been put on the market at as low 
a price as $750. Slight changes in 
other models are reported, and one 
vehicle has been put on the market 
with an electric transmission between 
engine and driving gear. 


§ ELECTRICAL REVIEW 


Perhaps no branch of the electrical 
industry has more keenly felt the ef- 
fects of the European war than the field 
of electric traction, yet a careful anal- 
ysis of the progress during 1914 dis- 
closes the fact that substantial gains 
have been made in many directions. Of 
course there have been fewer new proj- 
ects than in late years and several con- 
templated extensions had to be tempor- 
arily abandoned, but in general the 
financial returns for 1914 will compare 
favorably with the preceding year and 
there have been also several important 
engineering developments of consider- 
able significance. 

From every standpoint the most im- 
portant happening of the year was the 
starting of work on the electrification of 
two engine divisions of the Chicago, 
Milwaukee & Puget Sound Railway. In 
the first place the contracts for this 
work involving over $3,000,000 were let 
early in November, at a time when busi- 
ness conditions were at their worst. 
Not only did the announcement of the 
company indicate its confidence in the 
immediate return of better conditions 
but a noticeable improvement in condi- 
tions in other lines followed. 

This electrification is without doubt 
the most important and extensive ever 
undertaken in the United States. The 
initial electrification of 113 miles is the 
first step toward the electrification of 
four engine divisions covering a dis- 
tance of 440 miles and involving an out- 
lay of approximately $12,000,000. Power 
for propulsion will be furnished at 3,000 
volts direct current, the total supply be- 
ing obtained from the Montana Power 
Company. The locomotives will be the 
most powerful ever ‘built for either 
steam or electric service. (A complete 
description of this project appeared in 
the ELecTRICAL REVIEW AND WESTERN 
ELEcTRICIAN for December 26.) 

Progress has been made on the elec- 
trification project of the Norfolk & 
Western Railway and successful tests of 
the single-phase-polyphase system to be 
used have been made. This system em- 
ploys a split-phase motor between the 
line and driving motors to change sin- 
gle-phase to polyphase current. It is 
not a motor-generator set but a straight 
induction motor run as a single-phase 
motor with additional windings so in- 
terconnected that polyphase current can 
be supplied to the traction motors. 
- This motor is kept running continuously 
and power supplied to polyphase motors 
only when the car is operated. The poly- 
phase induction motor, because of its 
simplicity and ruggedness and the pos- 
sibility of regeneration of power, pos- 
sesses ideal characteristics for heavy 
electric traction. The chief disadvan- 
tage is the complex distributing system 
necessary and the trouble in collecting 
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current. The use of the split-phase mo- 
tor makes possible the use of polyphase 
motors with single-phase distributing 
system. 

Another significant development has 
been the use of a mercury-arc rectifier 
equipment in a locomotive operating on 
a branch of the New Haven Road. The 
equipment consisted of a transformer 
for lowering the alternating-current line 
voltage from 11,000 to about 1,200, with 
secondary taps for use in varying the 
voltage; two single-phase rectifiers, one 
for service and one for reserve; four di- 
rect-current motors of 1,000-horsepower 
combined capacity, and the necessary 
control apparatus, rectifier exciter, etc. 

This demonstration was for the pur- 
pose of developing the rectifier-locomo- 
tive equipment for the Pennsylvania 
Railroad, and it is installed on a com- 
bination baggage and passenger car fur- 
nished by that railroad. The reason for 
installing the equipment on a car in 
this instance was to secure in the readi- 
est manner possible railroad operation 
with an equipment of substantial size. 
This car was first tried out on the 
Westinghouse Company’s test track 
near Pittsburgh. 

It is said that this rectifier car devel- 
opment will eventually prove to be far 
reaching. By it, the advantages of high- 
voltage single-phase transmission to the 
locomotive is retained. On the locomo- 
tive itself, economical speed control is 
obtainable over any range whatever by 
alternating-current control of the volt- 
age to the rectifier, while the extremely 
sturdy qualities of the direct-current 
motor are obtained. For mixed alter- 
nating current-direct current service, the 
rectifier car or locomotive is ideal if the 
usual direct-current control is used for 
both alternating-current and direct-cur- 
rent operation. instead of alternating- 
current control for alternating-current 
operation and a different control for di- 
rect current. When a common control 
is used for both, the arrangement is 
about the simplest that can possibly be 
conceived for two kinds of service. 

It is frequently suggested that recti- 
fers in substations will be a solution of 
the railway problem. However, at high- 
voltage direct current (2,400 volts or 
higher) the rectifier does not modify the 
serious part of the problem in any way. 
It simply takes the place of the motor- 
generator or rotary converter. It there- 
fore might cheapen the cost of electrifi- 
cation, to a slight extent, but would not 
change the nature of the problem itself. 
However, on locomotive, the rectifier 
changes the nature of the whole prob- 
lem, and before very long, the problem 
of rectifier locomotives will become a 
very active one. The experience with 
the New Haven equipment, above re- 
ferred to, has proven very definitely the 
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practicability of the rectifier on a loco- 
motive or car. 

General progress is being made in the 
plans for terminal electrification at Phil- 
adelphia by the Pennsylvania Railroad. 
The initial step provides for the electri- 
fication from Philadelphia to Paoli. 
Suburban traffic only will be handled. 
Standard steel coaches will be used. 
Single-phase system will be used. 

In the field of interurban and subur- 
ban traffic several important develop- 
ments have taken place. The Mesaba 
Railway was completed and placed in 
operation during the year. This is a 
35-mile line devoted exclusively to pas- 
senger traffic in the Minnesota iron dis- 
trict north of Duluth. The power sup- 
ply is 725 volts, direct current. 

The Salt Lake & Utah Railroad run- 
ning between Salt Lake City and Provo, 
a distance of 48.5 miles, was opened 
during the year and has proven very 
successful. Direct current at 1,500 volts 
is employed. 

During the year the Pittsburgh & 
Butler Street Railway operating be- 
tween the two cities was changed from 
single phase to 1,200 volts direct cur- 
rent. 

Additions were made to the system of 
the Portland, Eugene & Eastern Rail- 
way, comprising 109 miles of 1,500-volt 
direct-current track. In Texas a 151- 
mile 1,200-volt direct-current system 
known as the Southern Traction Com- 
pany was completed and adds another 
link to the chain of interurban lines ra- 
diating from Dallas. 

Substantial progress must be reported 
on work for the new 2400-volt Kalama- 
zoo-Grand Rapids line of the Michigan 
United Traction Company, which will 
connect these two cities. The line will 
be 92 miles long. 

In the held of subway and elevated 
transit the most important happening 
during 1914 was the awarding of seven 
subway-construction contracts for New 
York City. These involve $11,106,038. 
Minor extensions have been made else- 
where. Many elevated lines have im- 
proved their service and added new 
equipment. In Chicago the results of 
the merger of all elevated lines has 
proven very Satisfactory and consider- 
able congestion of traffic relieved. Steel 
cars are being used to a greater extent 
than ever before. 

Surface lines made the usual progress 
during the year and many new shops, 
barns, and power houses were erected. 
A consolidation of all surface lines in 
Chicago was effected. which makes the 
combined interests the largest surface 
electric railway system, in gross earn- 
ings, in the world. 

The annual convention of the Ameri- 
can Electric Railway Association was 
again held in Atlantic City,,October 12 
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to 16, and as usual was one of the im- 
portant events of the year. The growth 
of the industry is reflected in these an- 
nual conventions. 
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No review of the year would be com- 
plete without reference to the increased 
interest and activity in accident-preven- 
tion work. There is now hardly a road 
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of any size that has not done a great 
deal in the way of education and legis- 
lation to increase the safety of trans- 
portation. 


Electric Lighting and Illuminating Engineering. 


Although the past year was not pro- 
ductive of any revolutionary innova- 
tions in electric lighting, 1t saw the car- 
rying out of some very important devel- 
opments that were anticpated in 1913 
and also the active stimulation of move- 
ments for the still more extensive use 
of electrical illumination. Progress in 
the improvement of light sources con- 
tinued, together with a more general 
following of correct principles of illu- 
mination in the utilization of these light 
sources. 

Most important of the developments 
in illuminants was the actual introduc- 
tion on a commercial scale of the gas- 
filled tungsten-filament lamp. Much was 
anticipated from filling the bulb with an 
inert gas so as to permit operation at a 
greatly increased temperature and much 
has been achieved by this in the way of 
improved efficiency and increase in the 
maximum candlepower attainable by in- 
candescent lamps. Both these have 
broadened the field of the glow lamp, 
partly at the expense of its rivals in the 
arc-lamp line. The range of sizes of 
both series and multiple lamps of this 
tvpe has been increased from time to 
time through the year and the efficiency 
of each size slightly improved. Some 
of the early lamps showed imperfec- 
tions that gave rather poor life. As the 
lamps were guaranteed for a certain 
period, however, defectives were gener- 
ally replaced by the manufacturers. 
With the perfection of manufacturing 
processes, the later lamps were turned 
out substantially free from imperfec- 
tions and have given very good account 
of themselves. 

It was believed a year ago that the 
best results would be obtained from the 
new lamps when used on series circuits 
for street lighting. This has been found 
to be the case, experience proving that 
the larger lamps with relatively thick 
filaments taking 20 amperes gave an ef- 
ficiency of one-half watt per candle- 
power and an excellent performance as 
regards general operation and mainte- 
nance. In order to obtain this efhciency 
these lamps must be supplied with 15 or 
20 amperes by some sort of individual 
transformer or compensator, if the line 
is the customary 6.6, 7.5, or 9.6-ampcre 
constant-current circuit. For this pur- 
pose autotransformers have been sup- 
plied in the upper part of the fixture; 
two-coil transformers are also being 
made for this service. In either case 
the transformer or compensator pays 
tor itself in the improved lamp ethciency 
attainable and at the same time serves 
in place of a film or reactance cutout to 


maintain the line circuit unbroken 
should lamp outage occur. 

Although the smaller series street 
lamps do not give as high an efficiency, 
they have been found very satisfactory 
units for street lighting. They have 
good color value, give a very steady 
light and require little attention, patrol- 
ing and occasional cleaning being only 
necessary. In all these respects they 
are superior to arc lamps and it is not 
to be wondered at that the older types 
of arc lamps are rapidly being displaced 
by the new gas-filled incandescent units. 
Even the most efficient types of arcs, 
the flame arc lamps, have met in the 
new larger units a formidable competi- 
tor. In Chicago it has been found that 
a 300-watt gas-filled tungsten unit is a 
fair rival of a 460-watt flame arc, giving 
practically the same average useful light 
flux at about the same total cost. Many 
thousand of the new lamps are being in- 
stalled in that city in place of old types 
of arcs and instead of flame arcs that it 
had been intended to use in extensions, 
although the flame lamps now in use 
are not being discarded (see ELECTRICAL 
ReEvIEW AND WESTERN ELECTRICIAN of 
September 12, 1914). Other cities are al- 
so reporting that the elimination of trim- 
ming and reduction of attendance costs 
offsets the charge for lamp renewals 
and gives the new lamps precedence 
over arc lamps. 

In connection with the gas-filled 
street lamps an ingenious form of dou- 
ble prismatic reflector with smooth sur- 
faces for ready cleaning has been de- 
veloped which gives a much broader 
lateral distribution of the flux and 
therefore more uniform illumination. An 
amplified form of this gives a greater 
distribution longitudinally on the strect 
than transversely and still further im- 
proves the illumination. 

In practically all cases the new street 
lamps are inclosed in either a refracting 
globe of the type described or in a dif- 
fusing globe of opalescent or similar 
glass: in some cases both refracting and 
diffusing globes are used. It has been 
found that the globe in each case is 
quite uniformly luminous, giving a 
pleasing aspect to the outfit and there- 
fore making it peculiarly appropriate for 
mounting on top of an ornamental col- 
umn or post. This type of ornamental 
street lighting is very much more eco- 
nomical than that with the commonly 
used clusters of regular tungsten lamps 
and bids fair to be used in future in- 
stallations extensively. 

The multiple 110-volt gas-filled tung- 
sten lamps have been developed and 


employed nearly as much as the series 
lamps. Their efficiency is not quite as 
good as that of the series type, but these 
lamps have been found to fill a need in 
the form of more powerful and more 
efficient multiple incandescent lamps. 
Many installations have been made in 
front of theaters, hotels, public build- 
ings, etc., where a large, attracting and 
yet economical lamp was wanted that 
did not need so much attention as the 
arc lamp. For flood lighting of facades 
and the illumination of depot trainsheds, 
yards and other large open or semi- 
open places these lamps have also come 
into considerable use. 

In indoor service multiple gas-filled 
lamps are being employed in several 
large department stores, large offices, 
factories, mills, armories, and other in- 
teriors with high ceilings and large floor 
areas, where a powerful lamp can be 
hung to good advantage to give relative- 
ly high foot-candle illumination at com- 
paratively low operating cost. 

Other uses developed for the new 
lumps are for portrait photography and 
projection purposes. The steadiness of 
the light, together with its increase of 
actinic rays as well as efficiency has 
made the 1,000-watt gas-filled lamp 
equipped with blue bulb an excellent 
light source for portraiture work, giv- 
ing as good results as the best day- 
light. Trials are also being made of 
gas-filled lamps for motion-picture 
rrojection which give great promise. 

Along with the commercial develop- 
ment and utilization of the nitrogen- 
filled tungsten lamp, the past year has 
seen ` marked improvement in the 
vacuum type of tungsten unit. An in- 
crease in efficiency, ruggedness and re- 
liability has occurred in practically all 
sizes of these older lamps and at the 
same time a decrease in price. These 
and other improvements in quality 
have been due to still further perfec- 
tion of manufacturing processes and 
production on a much larger scale. 
To further stimulate the liberal use of 
electric light, many central stations 
have placed on the free renewal list 
tungsten lamps of 60 watts and over. 
All these facts are helping to increase 
e.ectric lighting and give it still further 
preference over other illuminants. 

The development of the helically 
coiled filament in 1913 has greatly in- 
creased the adaptability of tungsten 
lamps for many purposes, among which 
are projection work, signal hghting, 
portable lanterns and flashlights. This 
helical coiling permits concentrating the 
filament in a very»small space at the 
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center of the bulb, which may, there- 
fore, be more accurately placed at the 
focal point of a reflector or lens for 
concentrating the light rays into a pow- 
erful beam. 

In the line of flashlights and modifi- 
cations thereof alone there has been 
very decided development recently. A 
large variety of these are now available, 
many employing a single standard dry 
cell. Some of these outfits are in the 
form of hand lamps, lanterns, tiny pock- 
et flashlights, etc., all being extremely 
convenient for a multitude of uses and 
helping decidedly to promote the ‘‘Safe- 
ty First” movement by eliminating the 
use of matches and flame lamps in dan- 
gerous places. 

Before leaving the subject of tung- 
sten lamps, mention must be made of 
the argon-gas-filled lamp, which had 
been introduced commercially on a 
small scale abroad before the war broke 
out. This lamp is a development of the 
nitrogen-filled lamp but employs argon 
instead of nitrogen. Its efficiency is 
somewhat higher than that of the lamp 
already in use; its general characteris- 
tics are quite similar. Difficulty in ob- 
taining pure argon has retarded this 
unit. Still greater difficulties are met 
with in perfecting the incandescent 
lamp filled with mercury vapor, which, 
if overcome, promise still higher effi- 
ciency 

One important feature connected 
with the use of all gas-filled lamps has 
been found to be the need for effective 
ventilation of the fixtures in which they 
are used. For this reason they have 
nearly always been used in fixtures 
specially designed for this service. A 
great variety of such fixtures, both for 
the series and multiple lamps, have been 
brought out during the past year, to- 
gether with special socket and recept- 
acles, nearly always of the mogul-base 
pattern. The considerable heating of 
the new lamps has somewhat restricted 
their use, this being prohibited in show 
windows and confined inclosures in sev- 
eral cities to eliminate any fire hazard 
due to this heat. 

Another matter to be mentioned be- 
fore leaving incandescent lamps is the 
attempt initiated a few months ago to 
standardize lamp -circuit voltage. 
Drawn-wire tungsten lamps can be pro- 
duced with such close approximation to 
rating that the former need for a va- 
riety of voltages, to utilize the lamps 
that deviated considerably from the rat- 
ing intended, no longer exists. By 
standardizing on a single voltage, say 


The year 1913 was not one productive 
of radical developments in electrical 
machinery. Rather it was one in which 
progress can be recorded in the way 
ot trying out and perfecting appara- 
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115 volts, or at most only a few volt- 
ages, instead of the full range from 100 
to 130, reduction in manufacturing cost 
can be effected and consequently fur- 
ther reduction in price achieved. 

Among the various types of arc lamps 
there is not so much development to 
record. An improved electrode and 
operation at slightly higher voltage has 
considerably improved the efficiency of 
the magnetite arc. This type of lamp 
has found considerable vogue in orna- 
mental street lighting, particularly in 
the East. The lamps are placed on top 
of ornamental columns of more or less 
classic design and make a very attract- 
ive combination. The white light of the 
lamps, together with their excellent 
light distribution, which is sometimes 
further enhanced by a prismatic reflec- 
tor, makes them peculiarly suitable for 
street lighting. 

Some detailed improvement has also 
taken place in the flame arcs and one 
type of these has been brought out for 
use on top of ornamental pillars, sim- 
ilarly to the use of magnetic arcs just 
referred to. In some quarters, how- 
ever, flame arcs are not looked on with 
such favor as a few years ago, partly 
on account of their flickering, the de- 
posit of condensed fumes on the globe 
cutting down the useful light, and the 
troublesome trimming they necessitate. 

Nothing need be said of other types 
of arc lamps, except that the older ones 
are rapidly being replaced by high-efh- 
ciency tungsten lamps and other less 
troublesome and more economical units. 
The same is largely true of carbon in- 
candescents. 

As to mercury-vapor and other gas- 
tube lamps there is not much new to 
record. The quartz lamps, as well as 
other mercury-vapor lamps, have main- 
tained their reputation as highly effi- 
cient light sources which promote 
acuity of vision. A new use for the 
quartz lamp has been its installation 
on top of high towers for the illumina- 
tion of a large railroad yard. 

An important feature necessitated by 
the more extended use of lamps of 
very high efficiency, which almost in- 
variably are also lamps of extremely 
high intrinsic brilliancy, is the impera- 
tive need for preventing excessive and 
very injurious glare from this high bril- 
liancy. This has resulted in the use of 
these lamps with diffusing or refracting 
globes, or at least with reflecting shades 
which more or less screen the lamp as 
well as redirect its light. Many of the 
newer lamps are used in indirect fix- 
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tus along lines already established. In 


this manner splendid achievements 
have been made, which though not 
startling in nature, are distinct ad- 


vances in giving us a better knowledge 
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tures, thus removing this difficulty com- 
pletely and making a fairly efficient 
combination. 

This need for eliminating glare is 
only one of the features of the high- 
efhciency lamps that necessitates some 
consideration of the principles of illum- 
inating engineering. The development 
of each new powerful light source com- 
pels on the public a greater apprecia- 
tion of the desirability of scientific ad- 
vice in order to get the proper and best 
possible use out of these high-power 
lamps. 

Such a tendency has been gradually 
developing during recent years and 1914 
Saw a great extension of it, accelerated 
no doubt by the gas-hlled lamp. To 
promote this tendency further, there 
has been inaugurated on the part of the 
Illuminating Engineering Society a 
broadened publicity propaganda on the 
principles of correct illumination. 

Through the development of new 
light sources and fixtures for their util- 
ization, the illuminating engineer has 
had placed at his disposal a greater va- 
riety of equipment to more exactly meet 
the widely varying requirements of dif- 
terent installations. One of the recent 
developments of more than scientific in- 
terest is the bringing forth of several 
variations of so-called daylight glass, 
which, when used with modern high- 
efficiency sources, screen out excess 
radiations in different parts of the spec- 
trum to give a very close approxima- 
tion of average daylight. This is of 
considerable value in color-matching. 

In concluding this hasty review, brief 
mention must be made of the inaugura- 
tion of an important movement aiming 
to universalize electric lighting. An ex- 
tended investigation was made, on be- 
half of the National Electric Light As- 
sociation, of conditions in Europe and 
it was found that in many cities there 
electric light was supplied with profit 
to even the poorest inhabitants. A study 
is now being made of means to permit 
a similar extension to very small homes 
in this country. This problem is not 
one of illuminating engineering, rather 
it is a problem for the central-station 
and construction engineers to devise 
ways for supplying the smallest con- 
sumer at minimum expense. That some 
developments along this line may be 
expected in 1915 1s anticipated by many, 
who have given thought to that sub- 
ject. The aim at any rate is to make 
available to rich and poor alike the use- 
fulness, convenience, economy and 
safety of electric light. 


of what may be done in actual prac- 
tice with various improvements pro- 
posed. 

The increasing size of turbogenera- 
tor sets for large central stations de- 
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Estimated Values of Materials For Use In Electrical Industry. 


FOR THE YEAR 


ARTICLES. 1911. 1912. 1913. 1914. 
Arc lamps and appurtenances...........0.00eceees $3,000,000 $3,000,000 $2,000,000 $1,500,000 
Auxiliaries, steam, for electrical installations, such as 

pumps, condensers, separators, feed-water heaters, 

injectors, piping, ClC aus owe had bere sa ena oases 3,000,000 3,000,000 3,290,000 2.500,000 
Bells, buzzers, push-buttons, call-boxes, annunciators.. 2,000,000 2,000,000 2,500,000 2,500,000 
Boilers for electrical plants (water-tube)............ 4,800,000 5,000,000 4,500,000 3,600,000 
Boilers for electrical plants (other than water-tube).. 3,000,000 3,500,000 3,000,000 3,020,000 
Cables, underground, aerial and submarine.......... 13,000,000 16,000,000 15,000,000 12,000,000 
Carbons for lamps, batteries, brushes or other elec- 

trical PULPOSeS ssc aes ts ens eee sin bck E 5,000,000 5,500,000 8,000,000 8,000,000 
Cipcitit<breakens: i 5.202465 Ye penile ceed eerie 2,000,000 2,500,000 3,000,000 2,100,000 
Conduits (underground) and similar material........ 750,000 1,500,000 1,000,000 750,000 
Dynamos and motors, including parts of machines, 

boosters, balancers, rotary converters, motor-gen- 

erators, etc., and all motor applications, such as in 

automobiles, not specifically enumerated in this list80,000,000 100,000,000 110,000,000 80,000,000 
Electroplating and other electrolytic apparatus not else- 

WHEFESPECINE? ini sich dance cea Ra Xs 1,000,000 1,200,000 1,400,000 1,400,000 
Flectrostatic machines, induction coils, medical sets, etc. 700,000 800,000 500,000 500,000 
Elevators, electric (mechanism only).............6. 2,500,000 3,000,000 4,000,000 3,000,000 
Engines, gas or gasoline or oil, used to drive electrical 

machinery $24.44455. ritena ees weet a N 12,000,000 14,000,000 8,000,000 8,000,000 
Engines, steam (reciprocating), used to drive electrical 

machinery sarean tn etaa EEEE 10,000,000 11,000,000 6,000,000 6,000,000 
Fans, electrically operated and direct-connected...... 2,250,000 2,000,000 1,700,000 2,000,000 
Fire-alarm apparatus, also burglar alarms, crossing 

indicators, CCo erais woos ies s EEEE he wees 900,000 1,000,000 1,250,000 900,000 
Fixtures for electric lighting...............-000e00. 12,500,000 20,000,000 15,000,000 15,000,000 
E cried ag cchediarantceue ii meet eae. sured areas 1,500,000 1,000,000 1,500,000 1,100,000 
Glassware, electrical .......unenseesssesseosessecso 3,500,000 6,000,000 6,000,000 5,750,000 
Heating and cooking apparatus, electrical............ 2,500,000 4,000,000 6,000,000 7,000,000 
Incandescent lamps (carbon or metal filaments)...... 19,000,000 22,000,000 23,000,000 23,000,000 
Instruments for measurement and meters, of all kinds; 

also ground detectors, scientific and laboratory ap-  ' 

paratus, photometers, Leyden jars, X-ray outfits, 

CLC: Ag ET canst oe atari A Wine eto ene es 2,400,000 7,000,000 6.500,000 5,000,000 
Insulating material, fibre, tape, etc.............0000 3,000,000 5,000,000 6,500,000 5,000,000 
Insulators (glass and porcelain)................... 2,500,000 3,000,000 3,000,000 3,000,000 
Interior wiring supplies, as tubing, interior conduit, 

molding, junction boxes, rosettes, outlet boxes, etc. 4,000,000 5,500,000 5,000,000 4,000,000 
Lightning arresters: occ.ve. 4.0045 6482845602456 es oss 500,000 600,000 630,000 500,000 
Mercury-vapor lamps ..........cceeccecceececcees 800,000 900,000 900,000 900,000 
Poles and wire towers, cross-arms, brackets and pins.. 5,500,000 5,500,000 6,500,000 5 000,000 
Primary batteries ........osssssssecesessseeseesee 2,700,000 3,000,000 3,200,000 3,200,000 
Railway supplies, electric, such as trolleys and other 

contact devices, strain insulators, cross-overs, rail- 

DONGS ClCe.9.0.5649 own aie uae lake Saale 5,000,000 7,200,000 7,000,000 7,000.000 
Rheostats, car controllers, motor starters, etc........ 5,900,000 6,500,000 6,000,000 5,500,000 
Shafting, pulleys, clutches, etc., used in electrical gen- 

erating Plante erena a sew t twee one 750,000 1,200,000 1,000,000 1,000,000 
SIGNS ClCCtHe orane it ok het ees bene eee bee 2,000,000 4,000,000 3,200,000 3,900,000 
Sockets, switches, cut-outS........... cc cee c eee eee 6,000,000 7,500,000 7,000,000 7,000,000 
Steam turbines, used to drive electrical machinery....10,000,000 14,000,000 14,000.000 10,000,000 
Storage batteries, including those used in automobiles. . 10,000,000 12,000,000 15,000,000 14,500,000 
Telegraph instruments and apparatus................ 600,000 650,000 600,000 500,000 
Telephones, telephone switchboards and distinctively 

telephonic apparatus .......... ccc cee eee ees 20,000,000 . 16.000.000 18,500,000 16,000,000 
Transformers, stationary .............0..eee20-22. 9,000,000 10,000,000 10,000,000 9,000,000 
Water-wheels, used to drive electrical machinery....... 3,000,000 5,000,000 4,000,000 3,000,000 
Welding apparatus, electric .............eeeee, wee. 200,000 400,000 500,000 600,000 
Wire DATO vse sued oes eas ee seer EEE E 25,000,000 33,000,000 30,000,000 25,000,000 
Wire, rubber-covered 66464 6.0554 bewels ee biw es hn 15.000.000 18,000,000 21,000,000 18,000,000 
Wire, weatherproof .......... ccc cece cece ccc conns 13,000,000 15,000,000 15,000,000  10.000,000 
Wire, all other electrical.......... 0.0... cece eee 5,000,000 7,000,000 10,750,000 10,000,000 
Wireless apparatus ......... cc cece cece eect eee eees 400,000 500,000 500,000 500,000 
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serves comment. Although no fur- 
ther increase over units of 35,000 kilo- 
watts has been announced, largely due 
to business depression in the latter 
half of the year, the gigantic machines 
up to this capacity that were already 
crdered are being built and in some 
instances are being installed. To what 
extent they will bring about further 
economy in operation is uncertain. 
Test results of the two 25,000-kilowatt 
machines at the Fisk Street station of 
Commonwealth Edison Company, Chi- 
cago, gave very high efficiency; one 
of these is an American machine and 
the other is of British make. The 
building of similar and even larger 
generating sets will doubtless be con- 
tinued, as their marked reduction in 
fixed charges per kilowatt, even if not 
in operating cost per unit. fully justi- 
fies their use in the largest urban cen- 
tral stations. 

Closely related to central-station 
generating machinery is the improve- 
ment in prime movers for its operation. 
In this connection much study has 
been devoted to the development of 
the gas turbine and mercury turbine, 
but these have not yet reached the 
commercial stage. On the other hand, 
the steam turbine is steadily being im- 
proved in reliability and = efficiency, 
hikewise the hydraulic turbine and the 
Diesel oil engine, and, to a less ex- 
tent, the gas engine. 

No marked innovations have taken 
place in the smaller electric genera- 
tors, both alternating current and di- 
rect current. However, improved venti- 
lation and insulation of these machines 
has been given marked consideration. 
The advisability of filtering and cool- 
ing the air used for ventilating gen- 
erators and transformers has been 
brought to notice and some equipment 
for this purpose installed. 

Motors likewise have been improved 
and several new types of direct-current, 
single-phase and polyphase machines 
brought out, which embodied features 
of better construction not hitherto ap- 
plied to their manufacture. A notable 
tendency is to make motors more rug- 
ged without increasing their size or 
weight by use of steel frames in place 


Owing to the use of voltages up to 
150,000 in long-distance transmission 
of energy interest in insulation and 
protection problems continues. A 
number of valuable papers, giving the 
results of researches along these lines, 
have been presented during the year 
to the American Institute of Electrical 
Engineers. The breakdown strength 
of air is better understood. There is 
a distinct trend towards the adoption 
of more scientific methods of dealing 
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of cast iron. The increasing use of 
motor-driven centrifugal pumps has 
called for greatly improved insulation, 
and this has been provided so effective- 
lk in some motors that they may be 
operated a long time almost or even 
quite submerged. Commutating poles 
are more generally used on direct-cur- 
rent motors, particularly of the rail- 
way type, which are more fully dis- 
cussed in the review on electric rail- 
way developments. A considerable 
number of small motors designed for 
driving household and similar appli- 
onces have been brought out and these 
give the manufacturers of portable 
tools, washers, vacuum cleaners and 
other small power appliances a much 
ketter assortment of driving motors 
from which machines best adapted to 
their purpose can be selected. 

In the way of power applications on 
a larger scale much extension has 
taken place in motor drive of pumps, 
tactory and mill machinery. Synchron- 
cus motors have been used to an in- 
creasing extent in the operation of 
compressors, pumps and other ma- 
chinery where an experienced opera- 
tor is available. On long and inport- 
ant transmission systems they are be- 
ing used at the receiving end as volt- 
age regulators to maintain substantial- 
ly constant voltage at the substation. 
For general power service, however, 
the induction motor not only remains 
in greatest favor, but is continually be- 
ing used for purposes where an alter- 
nating-current motor was formerly 
thought impractical. 

Through the perfection of control 
equipment electric drive of much ma- 
chinery has been made possible. This 
has notably been true, during the past 
year, of alternating-current motor- 
Criven excavating machines,: refrigera- 
tors, machinery on shipboard, ete. A 
very simple type of remote control is 
now used for the electric operation of 
rudders. In some directions there has 
been a further tendency to amplify 
automatic motor control with addi- 
tional safeguards. In other directions 
a tendency is recently shown toward 
simplifying rather than complicating 
the functions of control apparatus. 


General Survey. 


with the problem of design of high- 
tension insulators and the methods of 


insulating high-voltage transformers. 
The former are now constructed with 
the stress evenly distributed. The 


proper methods of test are better un- 
derstood, and the supposed aging of 
insulators has been shown to be due 
to mechanical defects. With proper 
ingredients, proper design and correct 
treatment, insulators can be turned out 
which will give permanent service with 
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This is in line with the belief that it 1s 
not well to have too elaborate auto- 
matic features, reliance on which in 
a critical moment may possibly pro- 
duce failure. 

In the line of synchronous convert- 
ers there is a growing use of commutat- 
ing poles. A large number of 4,000- 
kilowatt railway converters were in- 
stalled. This type of machine has not 
increased in size, but is giving an im- 
proved operating performance. Motor- 
generator sets and boosters also show 
no marked development aside from de- 
tails of design and construction. In 
mercury-arc rectifiers there has been 
an important development in the suc- 
cessful trial of a mietal-bulb rectifier 
capable of handling, 1,000 kilowatts. 
This gives particular promise in op- 
eration of direct-current railway mo- 
t:rs on alternating-current lines. 

Transformer development of the past 
year has been unusual in that neither 
the high-voltage record nor the high- 
kilovolt-ampere record has been ex- 
ceeded. However, a 7,500-kilovolt-am- 
pere core-type transformer was built, 
the largest of this type. A power 
transformer with the highest com- 
niercial ratio of transformation, 110,000 
to 377 volts, was also built. An in- 
teresting combination of self-cooled and 
water-cooled unit was also produced. 
The tendency has been to design trans- 
formers for high reactance and so that 
they will mechanically withstand short- 
circuit strains. 

Of auxiliary equipment, such as oil 
circuit-breakers, lightning = arresters. 
cutdoor switches, etc., little need be 
said in a hasty review. The oil tanks 
of circuit-breakers have been strength- 
ened to stand violent short-circuit 
stresses. A new form of horn-gap ar- 
rester with graded resistances is being 
brought out. The use of high-tension 
outdoor switching equipment has been 
greatly extended with excellent results. 
This and the practicability of other out- 
coor protective equipment has made 
possible the erection of low-cost out- 
door substations that are stimulating 
the use of electricity in rural districts 
and very small communities supplied 
from high-tension power Hnes. 


few failures. Insulators should, how- 
ever, be periodically tested in service 
to detect faults before breakdown, and 
apparatus for this purpose is now avail- 
able. 

Outdoor transformers and switching 
have become more firmly established, 
and are being extensively used. Port- 
able substations find wider favor. The 
use of synchronous condensers and 
rotaries for regulating voltage. as well 
as controlling power-factor is finding 
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wider adoption, and may be regarded 
as a regular feature in future installa- 
tions. 

A number of new instruments have 
been brought out during ithe year, 
among which may be mentioned a re- 
active-factor meter, a  direct-current 
ammeter, depending upon magnetic 
flux for its indication, and thus not 
requiring connection in the electrical 
circuit, a recording electric tachometer, 
a long-distance indicating and record- 
ing system, and a combined watt-hour 
and demand meter. 

The adoption of the new Standard- 
ization Rules by the American Insti- 
tute of Electrical Engineers is im- 
portant in several respects. It sub- 
stitutes a single maximum rating for 
the ambiguous method previously in 
vogue; it classifies insulating materials 
and sets definite limits of operating 
temperatures for the several classes; 
and it includes in the rules fields here- 
tofore not covered. For the measure- 
ment of high voltages the sphere gap 
has replaced the needle gap. Methods 
for determining temperature are speci- 
fied, and the entire subject of testing 
and rating has been put upon a more 
scientific and rational basis. 

As was pointed out in the beginning 
of this review, opinion is very much 
mixed as to the extent of the depres- 
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sion of the last six months with re- 
gard to the volume of business trans- 
acted during the year. The accom- 
panying table has been compiled from 
estimates furnished by the leading 
manufacturers of the electrical ma- 
terial referred to. Where there are so 
many signs of a misleading character 
it is indeed difficult to reach close ap- 
proximations with regard to the value 
of the material manufactured by so 
many diversified interests. It has been 
peculiar that a number of the smaller 
manufacturers of electrical apparatus 
have had a singularly prosperous sea- 
son. To many others the record of 
the year is one of considerable de- 
crease in both the volume and the 
value of its products manufactured and 
disposed of. In practically every line 
there has been a decrease in volume 
and value, and this holds fairly con- 
stant over a wide range. The slump in 
November and December has been an- 
nounced to be the worst that has been 
experienced in several years. For the 
larger companies it is estimated that 
incoming orders are being received at 
the rate of about 75 per cent of those 
received during the previous year. It 
may fairly be estimated that with the 
exception of incandescent lamps, wir- 
ing devices and prime movers there has 
been a horizontal decrease of between 


Electrical Affairs in Great Britain 


The year opened well in practically 
every department and save for strife 
in the labor world there appeared to 
be few rocks ahead. Whatever hap- 
pened in other walks of life, electrical 
applications promised to progress, and 
the writer believes that in the notes 
that follow he has brought together a 
record of steady work and progress 
which, if it had been allowed to con- 
tinue as it had proceeded up to the end 
of July, would have stamped 1914 as 
the best. But strife in the labor world 
was silenced at prospect of and in 
presence of international strife of the 
bloodiest kind that civilization (?) has 
ever seen, and though the electrical 
world has followed its normal course 
with wonderful consistency, the war 
atmosphere overhangs everything. 

There has been greater activity in 
connection with electric vehicles than 
in any previous year. The co-operative 
efforts on the part of electric supply 
authorities and those interested from 
the manufacturing side have begun to 
bear fruit. In addition to the adoption 
of a two-cent battery-charging rate 
by a large number of works, publicity 
efforts have been used and public dem- 
onstrations or parades made in sever- 
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al centers on special occasions which 
are bound to bear good fruit. Many 
towns are setting the traders an exam- 
ple by employing electrics for the mu- 
nicipal services, some of them after 
first making exhaustive comparative 
tests of different systems. Barnes, in 
considering whether to displace horse- 
drawn refuse carts by battery-driven 
cars carrying one ton and costing $2,- 
600, found that five such vehicles 
would replace 10 horse carts with a 
saving of $1,000 per annum. Birming- 
ham ordered two electric refuse carts 
at $2,750 each. Hounslow and other 
places have taken similar steps. Elec- 
tric supply departments are employing 
clectrics for their own purposes wher- 
ever the managers can secure authority 
to do so, and some that have taken 
such action during the year are Mar- 
ylebone, Croydon, Edinburgh. Elec- 
tric busses have been adopted by 
South Shields; Ilford municipality is 
the first tramway authority in England 
to use an electric tower wagon with 
battery equipment (225-ampere-hour 
battery); the General Post-Office made 
trials with electric delivery vans for 
the London district; petrol-electric 
busses have been adopted at Edin- 


_the National Electrical Code. 
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22 and 25 per cent. A few articles 
show an increase for the year. 

Early in the year electrical construc- 
tion for new buildings, wiring of ex- 
isting buildings and for commercial 
and industrial applications, was rather 
slow, with a paradoxical increase in 
August, September, and October. The 
last two months in the year, however, 
witnessed a great decline in electrical 
construction, and the demand for equip- 
ment of this sort was consequently 
very light. Electrical inspection rules 
have continued as heretofore, with 


the promise of a period of considerable 


activity between now and the meeting 
in March of the Electrical Committee 
of the National Fire Protection Asso- 
ciation. This committee meets every 
two years for the purpose of revising 
There 
has been lately a disposition to sim- 
plify some portions of the Code, where 
the factor of safety was unnecessarily 
high, to the end that a cheaper system 
of wiring might be available. The 
probability of the Code being so re- 
vised as to permit the use of a con- 
centric wiring system, such as has been 
in use in Germany and England, con- 
sisting of an insulated conductor and 
an outside continuous metallic sheath, 
has stirred manufacturers of standard 
wiring devices to great activity. 


During 1914, 


burgh; these are some of the year’s 
achievements in this field. They may 
appear to be small to American eyes, 
but in England they are some of the 
very important signs of the real move 
forward which is thought to be at last 
upon us in this department of electri- 
cal activity. 

In the heating and cooking section, 
progress has been far more substan- 
tial than in electrics. Manufacturers 
of apparatus have by big newspaper 
advertising efforts, along electric-iron 
trial-offer lines, done something to af- 
fect the public mind. Electric supply 
men especially through the Point- 
Five Association, have shown a very 
live interest in the problems, techni- 
cal and commercial, that arise as ef- 
forts are made to develop this class 
of business. The production of many 
new lines of cooking apparatus— 
stoves, electric fires, etc., has been a 
marked feature of the year. Electrical 
exhibitions and demonstrations, local 
showrooms and electric houses mov- 
ing from town to town, the opening 
of new installations at hotels and pub- 
lic restaurants; publicity literature and 
popular posters relating to electric 
kitchens, their good points, and what 
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the cooks think of electric cooking— 
all of these measures or methods have 
been availed of for popularizing elec- 
tricity for “other purposes” besides 
lighting in the home, small and great, 
and in the kitchens of small restau- 
rants and big hotels alike. The con- 
viction is now pretty general among 
electric supply managers that it will 
be quite impossible to take anything 
like full advantage of the opportunity 
that the merit of the electric system 
presents without hiring-out or hire- 
purchase systems being approved by 
Parliament, and generally applied to 
assist the householder to secure his 
equipment without a considerable cap- 
ital outlay. It 1s of interest to note 
that since the “Point-Fives” came into 
existence connections for about 10.000 
kilowatts of cooking and heating ap- 
paratus have been made to our elec- 
tric supply systems, 7,000 kilowatts be- 
ing in private houses, the greater part 
of them fitted with apparatus on the 
hiring-out system by authorities which 
have not failed to exercise the powers 
of that kind already possessed by 
them. Toward the closing months of 
1914 there was probably a bigger ac- 
tivity among makers of electric fire, 
heating and cooking apparatus than 
has ever been experienced. Works 
were turning out these manufactures 
to the utmost of their capacity. This 
was partly due to the demands for the 
camps of the new army in training in 
various parts of the country, and to 
big orders for the British navy, but it 
was also due to the developments of 
the private demand in many supply 
areas, this not yet showing the falling 
off which is expected when there is a 
cessation of spending on “luxuries” 
consequent upon war burdens. 
Municipal electrical authorities and 
electrical contractors have not yet ar- 
rived at a settlement of their differ- 
ences respecting the “further powers” 
that are sought by the former, powers 
that the latter still regard as threat- 
ening in certain respects, an infringe- 
ment of the legitimate privileges of 
the private trader. Parliament has not 
yet granted those extended powers, 
and in view of the present national sit- 
uation it would be unsafe to suggest 
that these differences will have any 
parliamentary settlement in times ap- 
proximately near. Elaborate prepara- 
tions had been made for a fairly big 
electrical exhibition at Bradford, by 
co-operation of the manufacturers’ or- 
ganization and electric supply inter- 
ests, but lke many other events this 
exhibition which was to have taken 
place in October and was to have given 
a boost to electrical applications in 
connection with the great industries of 
Yorkshire, as well as in domestic serv- 
ice, stands deferred until some date 
which cannot be settled for some time. 


ELECTRICAL REVIEW 


AND WESTERN 


Sheffield is still a sensitive spot in the 
relations of electric supply men and 
contractors, but the Corporation Elec- 
trical Department of that city has to 
its credit a useful move in the appoint- 
ment of a lecturer to lecture on the 
art of correct illumination. A more au- 
thoritative lecturer came upon the 
scene in many important centers in 
the early autumn, in the form of the 
military authorities. and the darkening 
of the streets and the reduction and 
screening of shop lights, and the ex- 
tinction of signs, has led to discussion 
on the art of correct or incorrect il- 
lumination in all parts. Seaside re- 
sorts were early ordered to reduce 
their promenade illuminations by one- 
half or to shut them right off. The 
first orders, however, were not consid- 
ered sufficient on the east coast over- 
looking the North Sea, for it was found 
that with reduced lighting general 
glare was still visible 25 miles from 
the coast. In the London district all 
sorts of shading and other contriv- 
ances have been adopted by shopkeep- 
ers and in public conveyances to as- 
sist the authorities in their “watching 
out” for Zeppelins. At the time of 
writing these conditions continue, and 
there is good reason to believe that 
one consequence of the war will be a 
remodeling of some of the ideas con- 
cerning the correct art of illuminating 
shop-windows and shop and other ex- 
teriors. 

In the lighting of public thorough- 
fares the changes have been fairly 
general throughout the United King- 
dom. Developments in the lamp-mak- 
ing world have meant the substitution 
of half-watt metal filaments for both 
electric arc and gas lamps. Manches- 
ter, already committed to its scheme, 
carried into effect its idea of using 11- 
ampere arc lamps for miles of streets, 
and gas for miles of other streets, but 
the more general movement has been 
in the direction of substituting central- 
suspension fittings with half-watt 
lamps in place of electric arcs on stan- 
dards at the curb. London, Poplar, 
Saint Pancras, Kensington and West 
Ham are called to mind among other 
districts where fairly important work 
has been done. At West Ham, for 
the lighting of tramway routes, arcs 
gave way to 200-watt incandescents, 
one on each pole, or lanterns contain- 
ing four 100-watt lamps, and 200 gas 
lamps were converted to 100-candle- 
power incandescent electrics. Edin- 
turgh may also be mentioned. Recent 
reports showed that here out of 682 
public lamps over 260 had been 
changed over to half-watts, and others 
were changing over at the rate of 40 
or 50 per week. Here no doubt and in 
a number of other cities the necessity 
for dispensing with carbons, of which 
the war caused a shortage in England, 
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hastened the half-watt change. One of 
the leading English lamp makers who 
generally speaks with inside knowl- 
edge, suggested a month or two ago 
that we might be on the verge of still 
more important advances in the lamp 
invention field than we had then seen, 
and he referred to a large-minded ar- 
rangement that was in existence be- 
tween leading makers in England, 
America and Germany, under which 
co-operation in research and labora- 
tory experience in lamp manufacture 
was proceeding. 

There has been notable progress in 
the introduction of electricity, espe- 
cially for lighting service, in public 
workhouses, asylums, and infirmaries, 
hospitals. sanatoria and schools. It is 
remarkable that electrical illumination 
has been avoided so long in many of 
these places. From a remote lunatic 
asylum in Ireland comes a report that 
with its new electric light plant it finds 
that the cost per light is $2.26 against 
$4.52 for gas, for a given period, that 
with electricity it has three times as 
much light, and that there is a cool- 
ness of atmosphere in summer and an 
absence of blackening of walls. Elec- 
trical men of course know all about 
such things, but those responsible for 
our public institutions still seem in 
many places to require bombarding 
with publicity powder and shot of this 
kind to show them the error of their 
ways in spending the public funds. 

There 1s now available an interesting 
collection of data gained from practi- 
cal experience regarding the electric 
lighting of very small and moderately 
small residences. References have 
been made in these pages on several 
occasions during the past year to the 
achievements in certain districts. The 
Middleton Council has been experi- 
menting with the supply to thirty gar- 
den village houses at a fixed charge of 
$6.24 per year. Wednesburg has had 
particular success with its cottage 
lighting scheme, 250 small consumers 
being connected up in 18 months. 
Barnes, Finchley and Southport may 
also be named, while at Wimbledon 
the fixed-price light system applied to 
residential property by co-operation 
with the municipality brought on in 
the first 18 months as many as 1,000 
consumers with 3,590 lamps. 

As will be gathered from a reference 
earlier in this article the times have 
not been propitious for electric sign 
work. Until the war broke out there 
was undoubted and gratifying advance 
proceeding, but further progress can- 
not be substantial under war condi- 
tions. Perhaps the leading piece of 
electric sign work during the year in 
London was a fairly large (for us) 
Franco-British sign erected for the 
London Evening News. It has 900 
lamps, the surrounding frame being 
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green and illuminated with real green 
glass metal-flament lamps. By means 
of special mechanism changes of time 
were announced every minute. This 
sign is said to be the largest in Lon- 
don. 

To the progress of electric driving 
in industrial works there is practically 
no obstacle. Some industries adverse- 
ly affected by the war are probably 
holding back from changes, but tak- 
ing the year as a whole and consider- 
ing the entire industrial community 
progress has been gratifying. The 
power demands for works in some dis- 
tricts where war requirements have 
created unparalleled activity, are like- 
ly to reach a record figure, for motors 
have been for many weeks running 
practically continuously day and night. 
The reduced street and exterior light- 
ing (even in some of those places well 
away from the Straits of Dover and 
the East Coast), will not materially af- 
fect the electricity output where these 
heavy calls for power are experienced. 
Manchester Corporation is getting 
down to its scheme for a new 90,000 
to 100,000-kilowatt power station, hav- 
ing brought the existing works up to 
its full capacity of 55,000 kilowatts by 
the installation of the largest turbine 
set so far in England (15,000 kilowatts 
Zoelly impulse-type turbine, Siemens 
alternator). Glasgow Corporation is 
froceeding with the work on its new 
power station at Dalmarnock, the first 
section of which will have one 15,000- 
kilowatt and two 10,000-kilowatt tur- 
bine sets. Several electricity supply 
authorities have been inconvenienced 
by the fact that plant ordered from 
Continental works cannot be obtained 
though in ship or on wharf ready to 
come across the North Sea. 

A very fine piece of dock equipment 
work was started up by King George 
at Hull. It is practically throughout 
an electrical dock and particulars have 
already appeared in these pages. The 
Yorkshire Electric Power Company 
has installed a second 3,000-kilowatt 
turbine in its Rarugh waste-heat sta- 
tion. Further schemes have been un- 
dertaken in northeast England for 
waste-heat generating stations. Exten- 
sions of plant have been taking place 
at most of the leading electric supply 
systems throughout the country. 

In London the electric supply ques- 
tion continues to be the ane great mat- 
ter for companies, municipalities and 
the London County Council. As a re- 
sult of much discussion of expert tech- 
nical and financial reports during the 
year applications have been filed ask- 
ing Parliament to appoint a London 
electricity authority for purposes al- 
ready detailed here. But it seems im- 
probable that the matter can advance 
yet awhile. In addition to the war 
there is a most strenuous opposition 
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from the municipal authorities. The 
outlook is most uncertain. 

The complex nature of the problem 
of concentrating production and stand- 
ardizing distribution, which amalgama- 
tion is considered likely to bring about, 
will be obvious from the following par- 
ticulars of systems in use in London 
in 1913, as reported upon by Merz and 
McLellan, experts in the exhaustive 
study of the matter lately prepared by 
them: 


Central Greater 
Area London 
Number of generating 
StathonS ...........0006 41 70 
Number of authorities.. 39 70 
Average size of stations.7,646 kw. 5,285 kw. 
Average size of units... 785 kw. 632 kw. 
Number of types or sys- 
tems of generation.... 31 49 
Number of frequencies.. 8 10 
Number of voltages: 
Generation .........00% 20 32 
Distribution ........... 21 24 
Number of methods of 
charging and prices.. over 50 over 70 


Electricity continues to make prog- 
ress in connection with coal-getting, 
and the latest statistics available show 
that the aggregate capacity of electri- 
cal equipment and plant in 1,472 mines 
in the United Kingdom, for winding, 
ventilation, coal-washing and screen- 
ing, pumping, portable machinery and 
all other purposes, is 628,098 electrical 
horsepower. Coal-cutting machinery 
is represented by 1,307 electrically 
driven machines responsible for four- 
teen and one-quarter million tons per 
annum, and by 1,587 compressed air 
machine producing ten and one-quarter 
million tons. 

The last but two of the surface con- 
tact systems has now disappeared, that 
along the sea-front at Hastings. After 
seven years it has been superseded by 
the cars being fitted up on the Tilling- 
Stevens petrol-electric system. Rail- 
less electric trolley vehicles have made 
moderate headway. Bradford has add- 
ed 28 new cars, but elsewhere advance 
is not taking place so rapidly as was 
once expected. The heavy traffic in 
London owing to the metropolis being 
the great refuge and center in these 
war days has been a good thing for the 
London County Council Tramway sys- 
tem, but serious decreases in traffic 
have occurred in many provincial 
cities. Liverpool and Manchester have 
both been engaged considering exhaus- 
tive propositions for colossal expendi- 
tures to improve the transport facili- 
ties of those congested cities, but a halt 
must be called at present. Railway 
électrification work is still proceeding 
on the several great London systems 
which were mentioned in my article of 
a year ago, and a certain amount of 
work has been proceeding on the Lan- 
cashire & Yorkshire and North East- 
ern systems, but some of the factories 
have also continued to be busy with 
the Australian railway electrification 
contracts. The government has placed 
the first contracts in connection with 
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its London postal tube electric railway. 
The Bachelet levitated flying train pro- 
posal excited a great deal of interest 
in press and in some aristocratic cir- 
cles, but when it took the form of a 
public prospectus inviting subscrip- 
tions of capital it failed to attract. 

The British Aluminum Company is 
considerably extending its works at 
Kinlochleven in Scotland, for the man- 
ufacture of carbon electrodes, and for 
the manufacture of aluminum for sup- 
ply to its factories in Norway and else- 
where. It is impossible in this article 
to refer to all the efforts that are being 
made to manufacture in England the 
large volume of electrical and allied 
machinery, apparatus and materials for 
which considerable dependence has 
been placed upon Continental works in 
the past. In lighting carbons, ignition 
magnetos, electric lamps, ebonite and 
parts and materials required in many 
directions, there has been a forced ab- 
sence of buying from the Continent, 
and the British determination is every- 
where apparent that the future will 
witness a great change in Anglo-Ger- 
man and Austrian electrical trading 
relations. The outbreak of war meant 
the closing down of many German 
houses in London, and while to a cer- 
tain extent trade was thus made avail- 
able for British works, this did not 
compensate for the cancellation or de- 
ferring of contracts which took place 
nor for the general war effect upon 
the export markets and their financial 
ability, nor for the temporary disor- 
ganization of shipping. It is confidently 
felt that when the war is over British 
electrical industry should be in a sta- 
bler and altogether better position than 
has been possible hitherto, but the rea- 
sons cannot be stated now—they have 
already appeared in this review. The 
departure of so many thousand sł illed 
electrical workers for the front and fcr 
training camps has naturally had an 
effect upon the position of the manu- 
facturers, and in the case of various 
classes of industrial employees in the 
engineering, shipbuilding, glass-making 
and other trades, as well as in the case 
of the trained staffs of electric power 
stations, the government has issued 
statements justifying such men in 
sticking to their employment as they 
can serve the country in that capacity 
equally as well as in the trenches. 

The effects of four months’ war upon 
import and export trade is reflected in 
the returns for the months ended No- 
vember 30. Not all the decrease, how- 
ever is attributable to this cause, as 
export electrical trade had been weak- 
ening previously. I extract the follow- 
ing from the official figures: 

Imports of electrical goods and ap- 
paratus (not including machinery and 
uninsulated wire), 11 months, $5,760,- 
000: decrease, $1,399,000. 
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Imports of machinery, 11 months, 
$30,801,000; decrease, $2,520,000. 

Exports of electrical goods (as 
above), 11 months, $14,167,000; decrease, 
$11,125,000. 

Exports of machinery, 11 months, 
$149,395,000; decrease, $20,956,000. 

Undoubtedly the decrease in imports 
has meant a certain amount of addi- 
tional work for British manufacturers, 
but the decrease in electrical exports 
has been large and can only to a com- 
paratively small extent be due to the 
interruption of snipping to countries 
in Europe that are at war. The world 
unrest, and restriction of shipping due 
to various causes have naturally affect- 
ed exportation to all outer markets, as 
well as European. 

The writer has not been able to in- 
clude in this review of a strange year, 
though busy and progressive in every 


electrical department it has undoubted- 
ly been, any adequate reference to the 
great achievements that have occurred 
in connection with wireless telegraphy 
and telephony, the general Post Office 
telegraph and telephone systems, new 
submarine telegraph and telephone 
work between England and France and 
Belgium, and between England and 
Ireland. The development of the pos- 
tal telephone system has brought teie- 
phone and cable manufacturers some 
millions of pounds worth of work, and 
both technically and generally the 
year has been one of exceptional im- 
portance in all phases of telegraphic 
and telephonic endeavors. The open- 
ing of the Marconi trans-Atlantic serv- 
ice between Cefndu, near Carnarvon, 
and New Jersey, the proceedings in 
connection with the British Imperial 
wireless chain; the compulsory wireless 
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equipment of ships; the decision of the 
government to set up a wireless re- 
search laboratory and committee and 
Marconi’s work in wireless telephony 
over 100 miles with an improved type 
of transmitter—these are events in the 
wireless world, and the new work in 
automatic telephone exchanges; the ap- 
pointment of a government committee 
to report on systems of high-speed 
telegraphy; the laying of a new four- 
wire telegraph cable about 274 nautical 
miles long, and weighing 180 pounds 
copper per millimeter from England to 
Germany, the arrangements for a sub- 
marine telephone cable jointly laid by 
the English and Dutch governments 
between Aldeburgh, England and Wal- 
cheren, Holland (four-core, coil-loaded 
type—the longest telephone cable of 
its kind in the world), these. are some 
of the other outstanding points. 


One Year's Progress in Methods of Making and Selling Incandescent 


Electric Lamps. 


By E. J. Edwards and R. E. Scott. 


The war in Europe, coming as it did 
completely without warning so far as 
most persons engaged in industrial 
pursuits were concerned, will undoubt- 
edly have a retarding effect on the 
hitherto rapid progress of the electric 
lamp industry, unless we in America 
can, as we hope, develop our own op- 
portunities and resources to a degree 
that will offset the drag put upon in- 
dustry due to the war. We refer here 
not so much to difficulty in obtaining 
raw materials for incandescent lamps, 
for in this respect, due to recent dis- 
coveries, the American lamp manufac- 
turers are at present comparatively 
well off. Neither do we refer to the 
loss of any commercial market for 
American made lamps, for in that re- 
spect we would seem to be gainers 
rather than losers. 

Rather do we refer to the suspension, 
in the warring countries, of that scien- 
tific research which has in the past 
through friendly co-operation with our 
own scientists contributed considerably 
to the present-day incandescent lamp. 
While the latest great discovery in lamp 
manufacture, the non-vacuum lamp, is 
a new-world invention, we do not for- 
get that we are indebted to the old 
world for many of the discoveries that 
led up to it. Also we have in mind the 
fact that during the four years of our 
own Civil War not a single noteworthy 
improvement took place in the broad 
art of lamp-making. But whether or 
not the disturbed situation in Europe 
proves to have a restraining influence 


on future progress in incandescent 
lamp development, the progress made 
during the past year has certainly been 
brilliant. If America can keep up her 
“gait” of the past two years in this field, 
the art as a whole will hardly be re- 
tarded by the war. 

This article relates to the progress 
made in the manufacture and in the 
selling of incandescent lamps, partic- 
ularly during the past year. 

Considering the various equipment 
which comprises the chain of devices 
used in supplying electric light, there 
can be but little question but that the 
most rapid improvement has been made 
in that link which transforms the en- 
ergy received on the premises of the 
customer, into light. The past few 
years have brought forth increases in 
eficiency in incandescent lamps so 
great that now more light per pound 
of coal is obtained than would have 
been possible had there been found a 
way of making all the other links in 
the chain 100 per cent efficient, but still 
being compelled to use the old three 
and one-half and four-watt-per-candle 
carbon lamps. The curves of Fig. 1 
show graphically the increase of eff- 
ciency of incandescent lamps. The ef- 
ficiency given for the various years is 
taken as the highest efficiency in a 
commercially available lamp used for 
general illumination purposes. It is 
seen that 35 years were required to in- 
crease the efficiency 7 times, and then 
the past year saw an increase from 7% 
times to 14 times the original value. 


The progress made within the last year 
is very properly considered remarkable. 

Parallel with the improvement in ef- 
ficiency there has come a considerable 
extension in the range of available 
sizes of units. The lower limit for a 
given voltage class has remained about 
the same, but the upper limit has been 
greatly extended. For example, a year 
ago the highest candlepower commer- 
cially available lamp for 110-volt cir- 
cuits was about 500. At the present 
time it is about 1,800. Table 1 shows 
the present limits of wattage and can- 
dlepower for various voltage and cur- 
rent classes. 

Marked progress has been made 
within the past year toward greater 
uniformity in lamps. There was a time 
when there would have been a very 
considerable loss in manufacture had it 
been necessary to supply lamps for 
only one value of voltage or only one 
value of current in a given class of 
service, because it was not possible to 
manufacture with sufficient uniformity 
to insure practically all of the product 
measuring up to the designed-for re- 
quirements. At the present time the 
refinements in manufacture have 
brought about a substantially uniform 
product, and the manufacturers of 
lamps have now reached the point 
where they favor the standardization 
of operating voltages and currents. A 
high degree of uniformity in lamps 
tends to bring about greater accuracy 
ir methods of operation. When lamps 
are known to be uniform in the con- 
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formance to a carefully designed rat- 
ing, the user is much more likely to 
avoid extreme drops in the wiring 
and to raise his standards of steadi- 
ness of supply voltage. 

A very great improvement in uni- 
formity has been made in the smaller 
low-voltage lamps—those _ génerally 
classed as miniature. It was in this 
class of lamps that improved uniform- 
ity was most needed. It is seen that in 
the one feature of “cutting length” of 
filament the inherent degree of ac- 
curacy must be about the same as in 
the higher voltage lamps, if accuracy 
be expressed in a measure of length, 
but very much less if expressed in per- 
centage of total length. Therefore a 
five-per-cent voltage variation in a six- 
volt lamp is as apt to occur as a one- 
quarter per cent variation in a 120-volt 
lamp. The chances of supply voltage 


differing from the nominal or desired | 


value of voltage on a miniature lamp 
are very great, and if it is necessary 
to add to this condition a considerable 
variation in the lamps themselves, 
there is necessarily great lack of uni- 
formity of performance in service. 
Therefore, the improvement in uniform- 
ity is especially important in the low- 
voltage lamps. 

The progress during the past year 
is especially notable in that many new 
lamps adapted to special purposes have 
been developed. A year ago the only 
highly concentrated-flament lamp for 
operation on 110-volt circuits was the 
100-watt. During the past year the 
250 and 500-watt lamps of high efh- 
ciency have been added. Also, a line 
of lower voltage very highly concen- 
trated lamps for locomotive headlights 
have appeared. It is possible now to 
produce satisfactory results in many 
kinds of projection apparatus where 
only arc lamps were used previously, 
with a distinct gain in convenience and 
adaptability. 

Most conspicuous of all features of 
progress made in incandescent lamp 
manufacture is the use of inert gas in 
the bulb. It has long been known that 
the limit of temperature at which 
tungsten filaments in vacuum could be 
operated was determined not by the 
melting point of the material, but by 
the high rate of vaporization beyond 
certain temperatures. Higher eff- 
ciencies for the vacuum Mazda lamps 
have always been obtainable, but only 
with sacrifice of life. The use of a 
gas in the bulb made possible greatly 
increased efficiencies in all the high- 
current lamps—those which were previ- 
ously limited in life by bulb blackening 
rather than filament failure. The gas 
raises the pressure in the bulb and 
thereby reduces the rate of vaporiza- 
tion and allows the filament to be oper- 
ated at higher temperature. The high- 
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er temperature means an increased effi- 
ciency of light radiation and accounts 
for the improved efficiency of the lamp. 
But it should be remembered that the 
increase in efficiency is not as great 
as would be the case for a vacuum 
lamp were it operated at the same 
higher temperature, for the gas in the 
bulb robs the filament of heat by con- 
duction and convection. This loss in 


percentage is large for low-current 
lamps and small for _ high-current 
lamps, which fact accounts for the 


higher operating efficiencies of the 
large sizes. 

The non-vacuum Mazda lamps, be- 
cause of their new principle of oper- 
ation, might be expected to show char- 


acteristic differing from the vacuum 
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and gas-filled lamp were developed 
simultaneously was merely accidental. 
As a matter of fact, the result obtained 
with the refractor unit were made pos- 
sible by the small size of the light 
source in the new lamps. 

It should, of course, be understood 
that while the non-vacuum lamps were 
placed upon the market during the past 
year, the research work leading up to 
their invention took place prior to this. 

After all that is said about the more 
spectacular features of lamp progress, 
the extension of the range of sizes and 
the high efficiencies obtainable in the 
large sizes by a new principle of opera- 
tion, one is apt to lose sight of the less 
conspicuous but yet very important pro- 
gress in increasing the efficiencies of 
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type, and as a matter of fact they do. 
The most apparent difference is in the 
color of the light. The whiter light 
of the new lamps adapts them especial- 
ly to store lighting, exterior display 
lighting and various industrial lighting 
purposes. The higher actinic value of 
the light has opened to incandescent 
lamps the photographic field, both for 
the lighting of studios and for copying 
equipment. 

. The high concentration of the fila- 
ment allows of better control of light 
with reflectors and refractors. Desired 
forms of distribution and sharpness of 
cut-off of light at desired angles can 
now be obtained in a degree impossible 
of attainment with larger light sources. 
The most notable example of the pres- 
ent possibilities in control of light is 
the prismatic refractor used in street 
lighting. Many have erroneously as- 
sumed that the fact that the refractor 


the smaller units. The 1914 report of 
the Lamp Committee of the National 
Electric Light Association shows that, 
for 1913, more than 70 per cent of all 
Mazda lamps sold were 25, 40 and 
60-watt, while all sizes above 60-watt 
constituted less than eight per cent of 
the total. The past year has brought 
an eight-per-cent increase in efficiency 
in the 25, 40 and 60-watt lamps. It 
seems safe to say that the improvement 
in the smaller sizes, though less spec- 
tacular than the work done on the large 
lamps, will result in an even greater 
total saving to users of electric light. 

The past year’s advances in the art 
of making lamps have brought about 
several novel methods of selling the 
newly developed types. On January 1, 
1914, the non-vacuum lamps were not 
even on the market. By January 1, 
1915, nearly one million of these had 
been sold—a truly -unprecedented re- 
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cord. How has it been accomplished? 
Very largely by the novel commercial 
methods above referred to. These may 
be classified into (1) methods of popu- 
larizing the non-vacuum multiple lamps; 
(2) methods of popularizing the non- 
vacuum series lamps. 

(1) Multiple Lamps.—The 200, 300, 
400, 500, 750 and 1000-watt lamps have 
been popularized mainly by campaigns 
of personal demonstration. It was 
early recognized that the lighting of 
building fronts offered an enormous 
market for the 750-watt lamps especial- 
ly, and that portable oufits consisting 
ot lamp, socket, globe and flexible cord 
could be used to demonstrate the light 
instantly on any premises using electric 
service. Accordingly thousands of such 
outfits, provided with portable carrying 
cases of fiber, much resembling hat 
boxes, were put into the hands of lamp 
salesmen and supply jobbers’ sales- 
men all over the country, resulting in 
an immediate influx of orders for the 
large units. The spirit of friendly 
rivalry was invoked, and a number of 
the large supply jobbers, who act as 
agents for lamps, divided their selling 
forces up into teams, each with a cap- 
tain, whose lookout it was to see that 
every man sold as a minimum at least 
“one lamp a day.” In some cases 
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prizes were offered to the men making 
the best records over a given period 
of time. Large space was taken in the 
electrical trade papers. 

All of these aggressive methods 
worked admirably, and it bespeaks the 
versatility of those in charge of lamp 
sales that they recognized the radical 
difference between the methods nec- 
essary to disseminate information 
about the new large lamps and the 
older, well established methods of 
stimulating the market—already ap- 
proaching saturation—for the smaller 
sizes. 

Central stations and dealers were 
encouraged to practice their preaching 
by installing 750-watt or 1,000-watt 
lamps in front of their own places of 
business, and they responded on a 
large scale to the suggestion. Special 
metal signs were developed to be sus- 
pended from the units, calling the at- 
tention of the public to their advan- 
tages. Special “nicknames,” such as 
“Frontlite,” were coined for the more 
popular units, including fixture, hold- 
er, globe, socket and lamp. 


A novel and very convenient 
method of demonstrating the quality 
and intensity of light from the non- 
vacuum Mazda lamps was produced 
by making up 200-watt lamps in a 
much smaller bulb than that furnished 
commercially. These small bulbs 
could readily be slipped into the 
salesman’s coat pocket. Internally, 
the lamps were identical in construc- 
tion with the standard 200-watt lamps, 
and when the salesman inserted his 
demonstrating lamp in the customer’s 
socket, remarking “Here’s a little chip 
off the sun,” the bursting forth of 250 
candlepower from so small a source 
was very striking, and generally re- 
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of Incandescent Lamps. 


sulted in a sale wherever there was a 
latent demand for the lamps. The ex- 
tremely small bulb would of course be 
impractical commercially, as it would 
greatly shorten the life of the lamp, a 
fact fully explained on the labels of 
the pocket demonstraters. 

(2) Series Lamps.—Direct demon- 
stration methods have also been found 
highly successful in introducing incan- 
descent street-series units consisting 
of the new prismatic glass refractor 
and gas-filled series lamp. Sample re- 
fractor units with 400-candlepower 
lamps have been sent on trial to many 
central stations and the latter have 
been invited, either by correspondence 
or by a sales engineer in personal in- 
terview, to place the samples for a 
few nights in the series circuit with 
alternating-current inclosed arc lamps, 
and to note the increase in effective 
illumination. As a rule, the demon- 
stration is witnessed also by a delega- 
tion from the city council, and when 
these gentlemen learn that the lighting 
company proposes to give them such 
a noticeable improvement in the street 
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lighting with no increase in the light 
bill, an authorizing ordinance specify- 
ing the later equipment usually follows 
in short order. 

A word should be said about two 
fields that the new incandescent lamps 
are helping to open up; viz., “flood- 
lighting,” and studio photography at 
night. By flood-lighting is meant the 
use of projected light for general il- 
lumination or display purposes, as for 
example in the case of the Dime Sav- 
ings Bank, Detroit, last July; the Bal- 
timore City Hall Dome, in September; 
and the tower of the Woolworth Build- 
ing, New York City, at the present 
time. Flood-lighting has also proved 
very successful for theater stage ef- 
fects. Combining as they do high 
luminous efficiency with freedom from 
the necessity for constant attendance, 
the new lamps are peculiarly suited 
for flood-lighting. The larger sizes 
should, however, be burned in the ver- 
tical position, tip downwards, and the 
projector should provide ample venti- 
lation so that the heat will not soften 
the bulb. In other words, the instal- 
lation should be designed not by an 
amateur, but by an experienced engi- 
neer who has made a study of exist- 
ing installations, if the best results are 
to be obtained. 

For stereopticon work, the 250-watt 
concentrated-flament non-vacuum 
lamp is becoming very popular. The 
100-watt vacuum lamp in many cases 
did not give light enough for this 
class of service. 

For picture-taking at night, the 
1,000-watt lamp, furnished in a “nat- 
ural” blue bulb, and provided with an 
adjustable stand and adjustable diffus- 
ing screens, is coming into general use 
among photographers, providing as it 
does an agreeable light of high actinic 
value. A prominent photographer 
serving an exclusive clientele in Wash- 
ington, D. C., issued an announcement 
not long ago to the effect that, having 
installed the Mazda “Photolite” sys- 
tem (as the blue lamp with its acces- 
sories is called), he is now making ap- 
pointments for sittings in the evening 
as well as by day. Many other pho- 
tographers all over the country have 
taken similar action with successful re- 
sults. 

A survey of the statistical informa- 
tion available, as regards the number 
of incandescent lamps consumed in 
this country annually, leads us to the 
conclusion that the grand total, in- 
cluding both large and miniature, ap- 
proximates the enormous figure of 
125,000,000. In 1913, 46 per cent of 
these were regular Mazda (exclud- 
ing miniature Mazda) lamps. In 
1914 the percentage of regular 
Mazda lamps had increased to nearly 
GO per cent. 
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Electrical Securities and the Central-Station Industry in 
1914—Prospects for 1915. 


There was only one big failure 
among central-station controlling sys- 
tems during the last five months of 
1914 and it was a new combination, 
although a good many large compa- 
nies in common with some 200 other 
corporations throughout the country 
passed their dividends. It was ex- 
pected that the confusion in financial 
affairs resultant from the war in Eu- 
rope would lead to more disasters to 
almost all industries, but there was an 
exhibition of fine stability and well 
Sustained earnings as far as public- 
utility companies were concerned. 

The most notable fact connected 
with the central-station industry was 
the wave of economy and retrench- 
ment that swept over the country. 
The large central-station systems 
seemed determined to make $75,000 do 
where $300,000 had seemed none too 
much for the needs of the purchasing 
departments before. Side by side with 
this went an absolute stoppage of the 
flow of capital into the industry. New 
central-station systems and additions 
to, and developments in, existing ones 
came to a halt From the period be- 
ginning at the end of July and ending 
with the close of the year there were 
possibly but two flotations made, that 
is, bids for capital by the issuance of 
short-term notes or like securities. 
Yet there was plenty of capital and 
plenty of contemplated building, also 
additions to equipment and divers elec- 
trical projects in all parts of the coun- 
try. Things were, however, suspended 
in mid-air so to say. 

Curtailment of purchasing by central 
stations and _ central-station systems 
brought about a corresponding curtail- 
ment in the business of the manufac- 
turing side of the industry and a 
shrinkage in gross and net earnings. 
But public-utility companies as a whole 
not only maintained their earnings, but 
they have also continued their normal 
increases. Their stability has been 
most impressive and there is no other 
group of companies that could have 
shown the same earning power in the 
critical months of last year. 

Taking one representative group of 
central-station systems it appears that 
for the 11 months ending November 
30 last, the gain in net earnings was 
seven per cent. In October and No- 
vember the gain over the same months 
in 1913 was as high as 10 per cent, and 
the same ratio and even an improve- 
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ment in it was continued throughout 
December. It is quite clear then, 
without giving more such illustrations, 
that war conditions have not seriously 
impaired the net earnings of electric 
companies although the gain in gross 
was not, on the whole, so satisfactory 
for last year. November and Decem- 
ber last, however, showed particularly 
good increases in business over the 
Same months in 1913. 

As has been noted, one of the big 
features of the last six months of 1914 
was the extraordinary effort made by 
the big central-station systems to re- 
duce expenses and economize and 
save in every direction. All work on 
plant extensions and equipment was 
stopped and all manner of minor ex- 
penses were checked and restricted. 
They were wise precautions, adopted 
in order that dividends and interest 
might be paid as regularly as ever. It 
was not at all certain as to how the 
public might act in the confusion and 
agitation regarding financial conditions 
abroad and the position of the United 
States in relation thereto. A general 
drop in business, continued laying off 
and discharge of men in other lines of 
industry, might mean a most serious 
reduction in revenue even to the most 
stably managed utility corporation. 
As a matter of fact, earnings were in 
most cases sustained. And looking at 
the future it is certain that increased 
demand for power brought about by 
the probable boom in business during 
1915, more electric signs to advertise 
it and freer use of light will, with the 
removal of the save-at-any-cost atti- 
tude of the general public, produce 
still greater increases in revenue in the 
months to come. 

Now as to the investment side of 
the situation, opinion is entirely opti- 
mistic. When in the middle of No- 
vember unrestricted trading in bonds 
was opened, followed by the opening 
of the Chicago Stock Exchange, then 
of the New York bond market and 
finally of the New York Stock Ex- 
change, it was made very evident that 
that section of the public which had 
anticipated heavy European liquida- 
tion was decidedly disappointed. On 
the contrary, trading and prices in 
November and December indicated a 
fresh start on the up-grade. Prices at 
the opening of each exchange ruled 
several points higher than the close 
July 30 last. Moreover it became very 


clear that the large amount of stocks, 
and particularly bonds, remaining in 
Europe:are in conservative and capable 
hands. This being the situation, Eu- 
rope is more inclined to buy than to 
sell. 

These facts then must have clearly 
demonstrated to the public the stabil- 
ity of the electrical industry in all its 
branches and of its securities, using 
the term in the broad sense, in fair 
and foul weather. The same intelli- 
gence and farseeing sagacity that has — 
given it such enormous development in 
the past 15 years, was once more dis- 
played in the ability to hold back, cut 
down expenses and draw in when neć- 
essary. There were, it is true, some 
settacks last year, but the central-sta- 
tion industry compared favorably, 
more than favorably with any other 
section of the business world. 

It has been stated that public util- 
ity securities are less affected by de- 
pression than any other type of in- 
vestment. It is interesting to note the 
effect of a tremendous crisis such as 
has confronted the world since July 
last, upon companies of such a kind 
serving Communities in every section 
of the United States. To be specific 
then seven companies supplying gas, 
electric light, and traction service in 
New York, New Hampshire, Vermont, 
Mississippi, Oklahoma, Utah and Idaho 
have been chosen. These companies 
are so scattered that they should ac- 
curately reflect conditions, as they are 
situated in every corner of the United 
States. 

The combined gross earnings of the 
seven companies as reported for the 
months of August and September in 
1912, 1913, 1914 have been taken. The 
combined figures appear as follows: 

1912—$220,954.21. 

1913—$248,699.69. 

1914—$263,576.11. 

The months of August and Septem- 
ber marked the beginning of the Eu- 
ropean war, which caused many in- 
dustries in this country to suspend 
forthwith and over 200 companies to 
pass their dividends, while railway 
earnings immediately reflected the 
falling off in freight trafic caused by 
curtailment in almost all lines of 
business. The figures given above 
show an actual increase in the earn- 
ings of the combined utility compa- 
nies during this critical period as 
compared with the same period last 
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year. The increase of 1914 over 1913 
is, to be sure, not so large as the gain 
of 1913 over 1912, but the fact that 
there is an actual increase goes far 
to prove to the investor in public-util- 
ity bonds the strength of his or her 
convictions in the sound position of 
this class of security. 

Furthermore, it may be added that 
in the future to meet the increased de- 
mand on the part of the public for 
public-utility services, it is estimated 
that one billion two hundred million 
dollars of new capital per year will be 
required for many years to come, or 
four million dollars for every working 
day. 

The future as time goes by can only 
demonstrate more certainly that there 
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walk. The spread of the opposite 
lamps of the groups is 59 inches, and 
the incandescent units are inclosed in 
12-inch alabaster balls. The posts av- 
erage about 110 feet apart along both 
the opposite sidewalks. The total length 
of streets thus lighted is about 2.3 
miles. 

New installations of the same type 
are being made from time to time to 
replace arc lamps and series incandes- 
cents. 

The lighting of public monuments is 
admirably exemplified in Portland by 
the electric illumination provided about 
the Soldiers’ and Sailors’ monument in 
Congress Square. Four iron standards, 
and similar in general design to the 
standards just described, each 25 feet 
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have been two years or more in the 
service and who so desire may pur- 
chase stock of the company for $110 
per share on easy terms of payment. 

No employee can purchase more 
than one share for each $300 of annual 
wages he receives nor more than ten 
shares whatever his wages. 

The terms of payment will be $2.00 
per share per month beginning with 
March, 1915, and the quarterly divi- 
dends paid on the stock will go towards 
paying for it after deducting in- 
terest at four per cent per annum on 
the unpaid balances. 

The American company has paid 
eight per cent dividends for seven 
years and it is calculated that divi- 
dends at this rate and the $2.00 per 


Typical Standard in Portland. 


is no earthly reason for people who 
have money to invest to pause and 
wonder where to put it, for America’s 
great public-utility field presents the 
greatest opportunity in all the wide 
world. 
—eo 
Special Street and Monument 
Lighting in Portland. 


One of the finest street-lighting in- 
stallations in the country is that of Con- 
gress and Middle Streets in Portland, 
Maine. Here are 325 clusters of four 
100-watt tungsten lamps, installed on 
iron standards used also as trolley poles 
by the Portland Railroad Company, the 
local traction line. This company is 
closely affiliated with the Cumberland 
County Power & Light Company, which 
furnishes current for street lighting. 

The poles are 25 feet in height, and 
the lamps are 15 feet above the side- 


high, stand one at each corner of the 
base of the statue and carry on top a 
500-watt Mazda lamp inclosed in a 16- 
inch alabaster globe supported on eight 
metal fingers with openings between to 
admit sufficient air for ventilation. 

Ten feet below, at a height of 15 feet 
above the ground, four 250-watt tungs- 
ten lamps are carried on a four-arm 
bracket with three-feet spacing between 
the lamps, which are inclosed in 12-inch 
balls. 

The special fixtures for this installa- 
tion were designed by the city electri- 
cian of Portland. 

ha E EEE 


Bell Employees to Become Stock- 
holders. 


The American Telephone and Tele- 
graph Company announces that ar- 
rangements have been made by which 
employees of the Bell System who 


Soldiers and Sallors’ Monument. 


share per month payments by employ- 
ees will pay for the stock in full by 
November, 1918. Any employee who 
so desires can, after March 1, 1917, 
but not before, pay in the balance on 
his stock and receive his stock certifi- 
cate. 

Should an employee leave the serv- 
ice or die before his stock is fully paid 
for, the amount he has paid in plus 
the accumulated dividends (less four 
per cent interest) will be paid back. 

The American Telephone and Tele- 
graph Company is the parent company 
of the Bell Telephone System which 
operates or connects with eight and a 
half million telephone stations, 


throughout the United States. 


It has about 60,000 stockholders and 
160,000 employees. Its issued capital 
stock is nearly $350,000,000, and is 
quoted on the stock exchanges at 
about $118 per share. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 17. 

Two short-shunt, compound generators are connected in par- 
allel as shown in Fig 17. The resistances of the shunt and series 
fields respectively of the two machines are as follows: 


A B 
Shunt field ............... 50 ohms 20 ohms 
Series field .............-.; 0.01 ohm 0.003 ohm 


2000 Amperes 


Equalizer 


Fig. 17. 


The difference of potential between the positive and negative 
busbars is 600 volts and the total current supplied by the two 
machines is 2,000 amperes. Neglecting the resistances of the 
busbars and equalizer, if the armature current of machine B is 
three times that of machine A, find (a) the current in the equal- 
izer and its direction; (b) the armature current of A, and (c) the 
armature current of B. Find (d) the respective armature cur- 
rents in A and B when the equalizer current is zero and the volt- 
age and current supplied to the load are the same as shown in 


Fig. 17. 


0 D 


SOLUTION OF PROBLEM 17. 
The directions of the various currents 
will be as shown in Fig. 18 except that 
the direction of the equalizer current is 
assumed as suggested in Problem 3. 
The joint resistance of the two series 
coils is given by [8] 
R=0.01X0.003/0.013=0.00231 ohm. 
The series coil currents (/:) and (Js) 
may then be found by [11] 
1,=2,000X0.00231/0.01=462 amperes. 
I,=2,0000.00231/0.003—=1538 amperes. 
The voltage between brushes of A 
(V,) and B (Vp) is given by [5] 
y p 600-+-1,538X0.003=604.6 volts. 
V ,==600-++-4620.01=604.6 volts. 
The shunt field currents (Js) and (Js) 
may then be found by [6] 


2000 Amperes 


],==604.6/50=12.1 amperes. 
1.=604.6/20=30.2 amperes. 

Assuming the equalizer current (Ig) 
to flow to the right as shown in Fig. 18, 
the following junction equations (see 
[13]}) may be written; 

(1) J,==12.14+462+/, 
=474.1+-], 

(2) J,==30.2+1,538—/,, 
=1,568—/ B 

Answer to Question a. 

Substituting for (Zp) in (2) its equiva- 
lent (3/,) and solving the two equations 
for (Ie) we have /,—-+36.5 amperes. 

The positive sign indicates that the di- 
rection assumed in Fig. 18 1s correct. 

Answer to Question b. 

Substituting the above value of (Ip) 


in (1), 
I ,==474.1+36.5=510.6 amperes. 

Answer to Question c. 

Since [,=3/,, 
I,7==3X510.6=1,532 amperes. 

Answer to Question d. 

Rewriting the two simultaneous equa- 
tions as first stated, 

I ,=12.14-462-+-1, 
1 ,=30.2+1,538—I x 
When /,=0, 
I ,=12.14+462—=474.1 amperes. 
I pB™=30.2-+1,538=1,568 amperes. 

It will be observed in the answer to 
Question d that the equalizer current is 
zero when the armature current of each 
machine equals the sum of its shunt field 
and series field currents. The condition 
of zero equalizer current may then be 
realized in practice by adjusting the three 
currents until the conditions stated above 
are fulfilled. The series-field-circuit cur- 
rent may be changed by changing the re- 
sistance of the series-coil shunt. The 
shunt-field current may be changed slight- 
ly by changing the resistance of the shunt 
field rheostat. It should be noted that 
in both of these methods the armature 
current is also changed, since any varia- 
tion in the series-field current or shunt- 
field current affects the armature volt- 
age and consequently the armature cur- 
rent as well. The armature current may 
also be varied by changing the rotational 
speed of the armature but in practice the 
adjustment is usually made by varying 
the resistances of the shunt-field rheostats 
of the two machines. 

The operation of two or more com- 
pound generators in parallel without the 
equalizer connection shown in Fig. 18 is 
very unstable. Without such a connec- 
tion, if the speed of A for some reason 
should decrease slightly its armature volt- 
age and armature current would decrease. 
With no equalizer connection a decrease 
in the armature current of A would cause 
a decrease in the current flowing in its 
series winding. This would decrease the 
flux due to the series field winding and 
thereby cause a further decrease of arma- 
ture voltage. The armature voltage of 
A may decrease in this manner until it 
is exceeded by the terminal voltage of 
the two machines. The current in the 
series winding would then reverse and A 
would be operated as a differential motor. 
It should be observed, however, that in 
the meantime the whole load has been 
transferred to B and before A could 
reach the condition of motor operation 
the overload on B would open its cir- 
cuit-breakers or disrupt its fuses discon- 
necting B from the circuit. The entire 
load would then be transferred to A 
which would be disconnected in the same 
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ALTERNATING CURRENTS. 
Problem 67. 


Two 500-kilovolt-ampere, 13,200 :2,000-volt transformers of dif- 
ferent design are connected to receive power from the same 13,200- 
volt circuit. On the low-tension side, however, they supply power 
to two independent circuits. The first transformer takes full-load 
current at 96 per cent power-factor from the high-tension circuit 
and the second takes full-load current at 82 per cent power-factor. 


ELECTRICIAN 


With the measuring instruments placed on the high-tension 
side, the short-circuit data for these transformers are: 


Amperes Volts Watts 
eee 38 1,100 4,640 
Puud 38 414 3,390 


(a) What is the low-tension voltage of each transformer? 


(b) What is the current in the high-tension circuit? 


If the trans- 


formers are connected in parallel on the low-tension side the sec- 


ond one becomes very hot. 


(c) Assuming that the high-tension 


current as found in (b) is unchanged, what is the current in 


each transformer when this connection is made? 


(d) Compare 


the copper losses in the transformers before and after the low- 
tension windings are connected in parallel. 


manner as B and all power to the load 
would be cut off. 

With an equalizer connection as shown 
in Fig. 18 the operation is rendered stable, 
since the currents in the series field 
windings divide inversely as their resist- 
ances and it is impossible for the cur- 
rent in either winding to reverse. Two 
such machines operated in parallel will 
divide the load in proportion to their ca- 
pacities if (1) their terminal voltages are 
the same at the same percentage of their 
full-load rating, i.e., their external char- 
acteristics are of the same shape and over- 
lap, and (2) the resistances of the series 
field circuits (inclusive of series field 
shunts) are inversely proportional to their 
capacities. Under these conditions the 
respective loads on the two machines will 
be divided in proportion to their capacities 
at all loads and the equalizer current will 
always be zero. 

SOLUTION OF PROBLEM 67. 

Answer to Question a. 

The method of calculating the regula- 
tion—that is, the relation between the high- 
and low-tension voltages—was explained 
in Problem 65. From the short-circuit 
data the equivalent constants, 71, Ri and 
Ai of the first transformer are: 

Z12=1,110/38 
=29.2 ohms, 

Ri:=4.640/38" 
=3.21 ohms. 

N= V 29.23.20 
=29.0 ohms. 

Likewise the equivalent constants of the 
second transformer are 

Z = 414/38 
=10.9 ohms. 

R2=3,390/38? 
=2.35 ohms. 

N2= V 10.9°—2.35? 


= 10.6 ohms. 

Since the instruments were connected in 
the high-tension side during the short- 
circuit test the equivalent constants as cal- 
culated are all referred to the high-tension 
side. The vector diagram is given in Fig. 
W7a. The current in the high-tension side 
is drawn along the horizontal axis. The 
horizontal and vertical components of the 
high-tension voltage are respectively 

V n= 13,200 0.96 
=12,670 

V v=13,200 V 1— 0.96? 
13,200 0.278 
=3,670. 

The transformers are receiving full-load 
current on the high-tension side, and are 
thus, of course, delivering full-load cur- 
rent on the low-tension side. The full- 
load high-tension current is found by 
dividing the rated kilovolt-ampere capac- 
ity by the rated kilovolts. A capacity rat- 
ing in kilowatts always implies that the 
full-load current is to be calculated on the 
assumption of unit power-factor. 

The full-load high-tension current is 

/,=500/13.2 
=37.9 amperes. 


Fig. 17a. 


hy [22a] 1,R\=37.9X3.21 
=122 volts. 
I,X,=37.9X 29.0 


=1,.100 volts. 


By [23a] 


Vol. 66—No. 1 


The horizontal and vertical components 
of the low-tension voltage referred to the 
high-tension side, viz., az, are 

By [19a] (al;)n=12,670—122 

12,548 volts. 
(aV’:)+=3,670—1,100 
=2,570 volts. 

By [20a] aV :=12,800 volts. 

The ratio of transformation, a, is 

13,200/2,200=6 

Therefore V:=12.800/6 

=2,133 volts. 

This is the low-tension voltage of the 
first transformer. The low-tension volt- 
age of the other transformer is found in 
a similar way. 

The horizontal and vertical components 
of the high-tension voltage in this case are 

Va=13,200X 0.82 
= 10,820 voits. 
V=13,200X0.571 


=7,540 volts. 
By [22a] l:-R:=37.9X2.35 
=89 volts. 
By [23a] 1,X2=37.9X 10.6 
=402 volts. 
By [19a] (aV:)»=10,820—89 
=10,731 volts. 
(aV’:)v=7,540—402 
=7,138 volts. 
By [20a] ab’2=12.880 volts. 


V7 ,=2,147 volts. 
This is the low-tension voltage of the 
second transformer. It is a little greater 
than that of the first. This is due to the 


Fig. 18a. 


fact that the equivalent impedance is only 
about one-third as great as for the first. 

Answer to Question b. 

The method of adding alternating cur- 
rents was described in Problem 53. The 
vector diagram is given in Fig. 18a. In 
this case take the high-tension voltage 
along the horizontal axis. The horizon- 
tal and vertical components of J, are 

(1,)1=37.9X 0.96 
=36.4 amperes. 

(1,) v=37.9X 0.278 
=10.5 amperes. 

The horizontal and vertical components 
of J; are 

(12) n=37.9X< 0.82 
==31.1 amperes. 

(12) v=37.9X0.571 
=21.6 amperes. 

The horizontal and vertical components 
of the total current on the high-tension 
side are 
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DIRECT CURRENTS. 
Problem 18. 


The dimensions of the magnetic circuit of the 100-kilowatt, 230-volt 
four-pole dynamo shown in Fig. 19 are as follows: Mean lengths of 
sections of magnetic circuit—each field yoke (BCD), 29 inches; each 
field core and pole shoe, (AB or DE), 8 inches; each armature path 
(FG), 16 inches; each air-gap (EF or GA), 0.25 inch. Mean cross- 
sectional areas (perpendicular to magnetic flux )—field yoke, 0.5 square 
foot ; field core, 1.1 square feet; air-gap, 1.3 square feet ; armature (each 
magnetic path), 0.35 square foot. The field yoke, field core and pole 
shoes are made of cast steel and the armature is made of annealed sheet- 
steel punchings. The magnetization curves for these materials are given 
in Fig. 20. (a) Assuming that the air-gap flux equals 85 per cent of 
the field-core flux, find the number of ampere-turns per pole required 
to produce a flux density of 60,000 lines per square 
inch in the air-gap. (b) Assuming that the machine 
is to be operated as a shunt generator with a shunt- 
field loss of two per cent of the output, that 25 per 
cent of the shunt-field drop is to be in the shunt- 
field rheostat and that the mean length of a shunt- ti 
feld turn is 5 feet, find the proper size of shunt-field 
wire which will satisfy the conditions of question a. 


Fig. 19. 


This problem illustrates the principles involved in 
the construction of the magnetic circuit of a dynamo. 


ALTERNATING CURRENTS. 
Problem 68. 


A three-phase, 60-cycle alternating-current gener- 
ator is rated to deliver 5,000 kilovolt-amperes at 6,600 
volts. The armature windings are connected in star 
and the field structure has 30 poles. The average re- 
sistance of the armature winding measured between 
any two terminals by direct current is 0.084 ohm at 
25 degrees centigrade. The ratio of effective resist- 
ance to the measured resistance at this temperature is 
1.55. The open-circuit and short-circuit character- 
istics and the saturation curve for zero power-fac- 
tor are given by the following test data: 
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Fig. 20. 
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Terminal Voltage, 
Field Sey ie Short-Circuit 8 Amperes 
e ermina Armature at Zero . r 7 . 
Current Voltage Current. Power-factor 70 degrees centigrade? (f) What is the synchronous 
64 3070 438 0 reactance per phase, calculated by using (1) the short- 
100 4800 680 1800 ircuit data and (2) the saturati PAE 
150 ái oo dani circuit data anc ) the saturation curve for zero 
200 7400 re 5700 power-factor? (g) What is the reaction of the arma- 
255 7950 6600 eck, ea irra fF Are Ss j 
275 Sio 6900 ture for a current of 456 amperes in terms of field 


current, calculated by using (1) the short-circuit data 


a > . P 7 C . 
(a) What is the rated speed? (b) What is the and (2) the saturation curve for zero power-factor? 


full-load armature current? (c) If this generator 
elivers 4,000 kilovolt-amperes at its rated voltage 
and 82 per cent power-factor, what is its kilowatt 
output and what is the armature current? (d) What 
is the resistance of the armature winding per phase at 

5 degrees centigrade, and at 70 degrees centigrade? 


— a 


This problem illustrates the methods of calculating 
the constants of an alternating-current generator from 
test measurements. 


(e) What is the effective resistance of the armature 
winding per phase at 25 degrees centigrade, and at 
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Solutions of the above problems and two new prob- 
lems will be printed in the next issue. 


24 
By [26a] (Jo)n=36.4+31.1 
=67.5 amperes. 
(Jo) v=10.5-+-21.6 
=32.1 amperes. 
By [27a] Io=74.7 amperes. 


Notice that this is less than the numer- 
ical sum of the currents, which is 75.8. 

Answer to Question c. 

When transformers which have the same 
ratio of transformation are connected in 
parallel on both the high-tension and low- 
tension sides, the current divides between 
them in the same way that it would di- 
vide between reactors connected in paral- 
lel. See Problem 53. 

If one side of a transformer is short- 
circuited the ratio of the current sup- 
plied to the impressed voltage is the equiv- 
alent admittance. The ratio of the power 
supplied to the square of the impressed 
voltage is the equivalent conductance. 


By [11a] Y:=38/1,110 
=0.0342 
By [12a] G.=4,640/1,110’ 
=0.00376 
By [13a] B:=V0.03427—0.00376? 
=0.0340 
Y:=38/414 
=0.0918 
G:=3,390/414? 
=0.0198 
B.= V 0.0918?—0.0198? 
=0.0897 
By [14a] Go=0.00376-++0.0198 
0.02356 
By [15a] Bo=0.0340-+-0.0897 
=0.1237 
By [13a] Yo=0.1259 


The equivalent impedance drop in the 
transformers is 

By [11a] E=74.7/0.1259 

=593 volts. 
The current in the first transformer is 
By [11a] 1,:=593 0.0342 

=20.3 amperes. 

The current in the second transformer 
iS 

1,=593X0.0918 
—54.4 amperes. 

The exact method of calculating the 
divison of current between transformers 
is rather long. If an error of not more 
than about 2 per cent is allowable a much 
simpler method may be used. The equiv- 
alent admittance of a number of trans- 
formers in parallel is very nearly equal 
to the numerical sum of their spearate 
admittances. That is 

Yo=Yi4+-Y.4Y34+....approximately. 

It is unnecesasry to separate the Y’s 
into their component G's and B’s and this 
effects a considerable saving in computa- 
tion. 

In this case 

Yo=0.03424-0.0918 
=0.126 

Notice that this value of Yo is approxi- 
mately equal to the value calculated by 
the exact method. The agreement is not 
always so close. From this point the cal- 
culation follows the previous one. 


Answer to Question d. 

The copper losses in the transformers 
before the low-tension sides are connect- 
ed in parallel are 

By [4a] ZJ 7R:=37.9X3.21 

=4,630 watts. 
I? R:=37.9X2.35 
=3,380 watts. 

The copper losses in the transformers 
after the low-tension sides are connected 
in parallel are 

By [4a] J/,°R:=20.37X3.21 

=1,320 watts. 
17R:=54.47X2.35 
=6,960 watts. 

The copper loss in the first transformer, 
which has the higher equivalent imped- 
ance volts at full load, is about one-third 
of its normal value, while the loss in the 
other with the lower value of equivalent 
impedance volts is about twice its normal 
value. This accounts for the excessive 
heating in this transformer. 

When transformers are to be operated 
in parallel the most important thing is to 
have the equivalent impedance volts at 
full load the same for all of them. If 
this is so they will divide the load satis- 
factorily. 
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Sequatchie Transmission Line 
Completed. 


The Tennessee Power Company’s 
Sequatchie Valley transmission line 
was fully completed about the middle 
of December. Current is supplied 
from the power plant at Hale's Par, 
of which the Tennessee Power Com- 
pany is now the largest customer. 

Power has been transmitted by the 
Sequatchie Valley transmission line 
since the last of August, but only one 
of the three-phase circuits had been in 
working order. 

College, the little village at which 
the Brady power plant is connected 
with the Ocoee-Nashville line, is 36.56 
miles distant from the Brady plant at 
Hale’s Bar. The voltage of the con- 
necting line is 120,000, whereas that of 
the line from the two Ocoee plants to 
Chattanooga and Knoxville is 60.000 
volts. 

The two three-phase circuits consist 
of six heavy aluminum cables. One 
circuit is of 250,000 circular mils area, 
and the other 400,000 circular mils. At 
Hale’s Bar the Tennessee River is 
spanned by a 2,331-foot stretch of 
steel-core aluminum cable, seven- 
eighths inch in diameter, suspended 
between four steel towers sixty feet 
high. The towers are set on high ele- 
vations so the cables are 115 feet above 
the water. There are 435 galvanized 
steel towers supporting the double cir- 
cuit between Hale’s Bar and College. 
the towers being spaced at intervals 
averaging 453 feet. Tops of the tow- 
ers are connected with a three-eighths- 
inch ground wire. 
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BOOK REVIEW. 


“Safety.” By William H. Tolman 
and Leonard B. Kendall. New York: 
Harper & Brothers. Cloth, 422 pages 
(534x834 inches), illustrated. Supplied 
by the Electrical Review Publishing 
Company, Inc. for $3.00. 


Dr. Tolman is well known as the di- 
rector of the American Museum of 
Safety and is well fitted to discuss 
methods for preventing occupational 
and other accidents and disease, of 
which this volume treats. The four 
parts into which it is divided take up 
general conditions, danger zones, in- 
dustrial hygiene and social welfare. 
One chapter in the second part deals 
with electricity. This describes safety 
measures which have been adopted in 
power houses, gives instruction for 
resucitation after shock, and points out 
many precautions which can be taken 
to increase safety. Most of the chap- 
ter is descriptive of the practice of the 
New York Edison Company. Managers 
of plants and others interested in pro- 
moting greater safety in industry 
should find this volume helpful. It is 
stated to be the only comprehensive 
work on the subject in the English 
language. Typical examples are given 
to illustrate the underlying principles 
of industrial hygiene and safety and 
to show how their application lowers 
costs and increases production. The 
author contends that one-half of indus- 
trial accidents are preventable, and 
gives evidence to demonstrate it. The 
economic and social aspects of the 
subject receive due consideration. 

DS eee 

Illuminating Engineers Meet in 

Baltimore. 

An informal conference of members 
of the Illuminating Engineering Soci- 
ety of Baltimore and their friends was 
held at the Hotel Rennert, Baltimore, 
Md., on December 16, 1914. The con- 
ference was followed by a supper. 
The program included discussion of il- 
lumination from the engineer’s stand- 
point, by Charles L. Reeder, consult- 
ing engineer; from the business man- 
agers standpoint. by W. G. Speed; 
from the railroad standpoint, by A. 
H. Marin, of the Baltimore and Ohio 
Railroad: and from the civic stand- 
point, by W. J. Casey. J. C. Mc- 
Laughlin, of the Potomac Electric 
Power Company, Washington, D. C., 
discussed “Illumination in the Na- 
tion’s Capital.” Douglas Burnett and 
W. R. Moulton, of the Consolidated 
Gas, Electric Light and Power Com- 
pany, who arranged the conference, 
also made addresses. 
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A solder for aluminum which was 
patented last year consists of 25 per 
cent of zinc, 50 per cent of tin and 25 
per cent of lead. 
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Unique Electric Signs of London 
Tube Railways. 

An effective mode of advertising is 

employed by the Metropolitan and Un- 

derground Railways in London, Eng- 
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Transparency of Underground Raliway in 
London. 


land, in the use of transparency signs, 
displaying either text or illustrations 
on or inside the glass face of these 
cabinets. This type of sign is installed 
at the entrances to several of the sta- 
tions of these “tube”. railways. | 

In front of the- Baker Street Station, 
in the West End, the sandstone retain- 
ing wall of the station approaches from 
Marylebone Road is utilized as the set- 
ting for five of these transparency 
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Metropolitan Raliway Sign. 
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signs. The cabinets are of sheet metal, 
with glass fronts, about eight inches 
deep, and set in the wall so that their 
face is flush with the external surface 
of the wall. 

The front of each cabinet is divided 
into three sections, each of which is a 
glass pane set in metal, casing and at- 
tached to the frame of the cabinet by 
hinges at the top of each division, with 
a lock in the lower bar of the casing. 

Each cabinet is about 3 feet 9 inches 
wide, and the three divisions of the 
glass front are respectively 14, 36 and 
27 inches high. The sign advertising 
the Underground, shown herewith, is 
painted on the glass, the lettering being 
of frosted glass with blue outline, and 
the map of the railway system is in 
colors, each of the several lines com- 
posing the system being drawn in a 
separate color. Parks are shown in 
green. A key to the various routes of 
the Underground Railway is shown in 
the lower right-hand corner of the cen- 
tral division of the sign. 

In the case of the Metropolitan Rail- 
way sign, the advertising matter com- 
posing the two lower sections consists 
simply of paper posters, printed on 
white stock with black ink, the posters 
being fastened to the wooden frame- 
work just inside the doors with thumb 
tacks. 
change of poster at intervals, as the 
season’s requirements or special events 
of interest to the traveling public de- 
mand. 

The advertising matter displayed by 
the Underground Railway sign is, on 
the other hand, of a fixed character, 
only the plan of the system being sub- 
ject to change as extensions may be 
made in the railway lines. The poet- 
ical maxim carried by the lower sec- 
tion, “Underground to Anywhere; 
Quickest Way, Cheapest Fare,” was 
originated by a boy, in a prize contest, 
and the sum of £10 (about $50) was 
paid him by the railway company as a 
reward for his cleverness. 

The interior of the cabinets is stud- 
ded with incandescent lamps of 32 and 
25-watt sizes which are operated on the 
railway companies’ lighting circuits. 
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Installation of Luminous 
Lamps in Worcester. 


Arc 


The city of Worcester, Mass., last. 


year adopted and installed a new sys- 
tem of street lighting. The former 
installation in that city consisted of 
400-watt magnetite arc lamps support- 
ed on wooden posts and mounted at a 
height of from 20 to 25 feet above the 
sidewalk. These lamps were operated 
at a cost to the city of $80.30 per year 
of 4,000 lamp-hours. 

An agitation for more adequate 
street lighting in the business district 
had been conducted for several years 


This arrangement permits of a- 


29 


and much study had been given to the 
question of the lighting system which 
should be adopted. The Merchants 
Association took an active interest in 
the matter. The City Council Com- 


Lamppost Used in Worcester Street 
Lighting. 
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Views of Worcester’s New Installation 
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View Looking Down Mechanic Street From Main Street Before the New Lighting Was Installed—Note the Obscurity of Upper Building 
Fronts and Compare With Other Views Taken After Turning on the New Units. 
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View Down Mechanic Street With the New Installation in Use. 
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of Luminous Arc Street-Lighting Units. 


View Looking Down Front Street From the Common. 


View Looking North on Main Street. 


28 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


mittee on Street Lighting finally 
adopted the recommendations of H. A. 
Knight, superintendent of street light- 
‘ing, and decided to install the 6.6-am- 
pere luminous arc lamp made by the 
General Electric Company. 

The standards upon which these 
lamps are mounted are 14.5 feet high 
and are set from 100 to 125 feet apart, 
except at street intersections, where 


they are placed upon opposite corners. — 


On opposite sides of the street the 
lamps are staggered, making the dis- 
tance between lamps upon opposite 
sides of the street about 60 feet. 

All of the lamps will be operated 
each night from sunset to one o'clock, 
at which hour every second lamp will 
be extinguished, the wiring being so 
arranged that alternate lamps are upon 
separate circuits. Half of the lamps 
continue in operation until daybreak 
and provide ample illumination for this 
period. The cost of operation is thus 
reduced. 

The installation has been made by 
the Worcester Electric Light Com- 
pany, which also maintains the lamps, 
the city paying $90 per year per lamp 
for the lamps operating all night and 
$76 per year per lamp for those which 
are switched off at one a. m. 

The new lamps, to the number of 
440, were put in service on June 17 of 
last year, the inauguration of the new 
service being the occasion of a cele- 
bration by the city. The mayor, 
George M. Wright, closed the circuit, 
putting the lamps into operation on 
that date and a mammoth parade con- 
sisting of over 400 motor vehicles with 
2,500 occupants was started. 

It is expected that the new type of 
lamp will gradually supersede the old- 
(er type at present in service in other 
parts of the city. The accompanying 
illustrations show typical views of the 
Worcester streets before and after the 
new installation was placed in opera- 
tion. 
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Automatic Protective Switchgear. 

E. B. Wedmore, before a number: of 
meetings of the Institution of Electri- 
cal Engineers held in December in 
London and at provincial branches, 
considered the general conditions gov- 
erning the choice and design of auto- 
matic protective switchgear for alter- 
nating-current systems and described 
some of the more generally useful de- 
vices now available. He said that 
commercial considerations must ulti- 
mately decide the use of any appara- 
tus. For example, on distributing sys- 
tems employing only a few miles of 
cable the probability of a fault on a 
feeder is small, and it is not commer- 
cially practicable to employ apparatus 
requiring special knowledge for its ef- 
ficient maintenance. Even on such a 


system, however, a reputation for con- 
tinuity of supply is a valuable asset. 

In such a case, too, probable future 
developments must be considered. 
When the system has grown to five 
times its present dimensions, there are 
likely to be at least five times as many 
faults per annum, and the results of 
individual faults are likely to be far 
more serious. If these considerations 
are overlooked when making the ini- 
tial installation, excessive expenditure 
or loss will be incurred later on. 

The use of protective devices acting 
selectively to cut out faulty sections 
will not only ensure continuity of sup- 
ply, but by enabling faults to be 
cleared quickly and while only a small 
current is flowing, will greatly reduce 
their destructive effects. It is only 
owing to imperfections in most of the 
devices offered in the past that their 
use has not become universal, at any 
rate on extra-high-tension plants. 

On plants rated at more than 20,000 
kilowatts, the systematic employment 
of selective devices throughout is 
commercially almost a necessity. On 
much smaller plants it is not suff- 
ciently recognized that the use of se- 
lective protective devices often enables 
economies in the expenditure on cables 
to be effected, which alone will more 
than cover the expenditure on the ap- 
paratus. 

The expenditure on cables is likely 
to represent one-third to one-half of 
the total capital expenditure. Owing 
to heating, the cables are generally run 
at a lower current density than the 
economical limit represented by Kel- 
vin’s law; yet in order to ensure con- 
tinuity of supply with indifferent appa- 
ratus it has been the practice to du- 
plicate cables extensively, still further 
reducing the current density and the 
economy factor. If the selective appa- 
ratus employed is of a type independ- 
ent of the arrangement of the cables, 
the distribution network can be laid 
out on the most economical principles, 
unhampered by the limitations of re- 
verse-current relays and similar appa- 
ratus. 

Mr. Wedmore roughly classified pro- 
tective devices under three heads: 

(1) Overload devices, or devices 
which operate when the current ex- 
ceeds a certain predetermined limit. 

(2) Reverse-current devices, or de- 
vices which operate when the flow of 
current at any moment is in the re- 
verse direction to what is normal at 
that moment. 

(3) Leakage devices, or devices 
which operate when current flows 
through other than the proper chan- 
nels. 

Some of the devices considered, the 
author admitted, were by no means 
simple in design or applications, but 
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he said it would be found that to meet 
all the ordinary and emergency re- 
quirements of electric supply there 
were now available a series of devices 
simple in character, well proven in 
service, and giving a degree of protec- 
tion hitherto quite unattainable. his 
series is as follows: 

(a) For the protection of all closed 
feeder circuits—the  split-conductor 
system. 

(b) For the protection of all open- 


ended feeder circuits, including indi-~ 


vidual motor circuits, isolated trans- 
formers, rotary converters, and the 
like—the core-balancing system. 

(c) For the protection of generators 
and banks of transformers—the circu- 
lating-current system. 

The advantages of the above com- 
bination were summarized as follows: 

(1) All the apparatus is simple in 
character. 

(2) All the apparatus is self-con- 
tained and completely independent of 
that on other circuits. 

(3) All the apparatus may be ad- 
justed before installation. 

(4) No feeder pilot wires are re- 
quired. 

(5) The relays are all simple con- 
tact-making devices operating on ex- 
cess current and are of the same char- 
acter throughout. In many cases di- 
rect-acting trip coils can be substi- 
tuted. 

(6) The relays are not subjected to 
any forces until they are called upon 
to operate. 

(7) None of the devices are affected 
by surges. 

(8) None of the devices are affected 
by variations of voltage or of power- 
factor. 

(9) None of the devices are affected 
by faults occurring outside the sec- 
tions that they control. 

(10) All the devices will deal with 
faults between phases or to earth on 
systems with any number of phases. 

(11) All the devices are instantane- 
ous in operation. i 

(12) All the devices will operate at 
currents comparable with and generally 
materially less than the normal load 
current. ` 

(13) If incorrect connections are 
made this will be discovered on the 
first trial run. 

a T 


The Thermophone. 


At the meeting of the Royal Society 
of London on December 3, 1914, the 
thermophone was described by M. De 
Lange. This is a form of telephone 
receiver in which no diaphragm or 
electromagnet is used. A very fine 
wire is used, and the sound vibrations 
are set up by the expansion and con- 
traction of the wire under the influence 
of the heat generated. 
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Prosperity Advertising by Central 
Stations. 

It is generally realized by the busi- 
ness men of the country that extreme 
measures will have to be adopted to 
regain the faith of the public at large 
in the prosperity of the country dur- 
ing the coming year. Many of the 
larger business interests have already 
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Commercial Practice 
Management, Rates, New Business 
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The accompanying illustration shows 
an advertisement used by all of the 
Byllesby companies on or about Jan- 
uary 1, 1915. The text is as well worth 
emulation as the idea of the advertise- 
ment itself. 

j —_——_~+o——____ 
Service for Minnesota Towns. 
The village of Lakeville, Minn., was 


Prosperity in 1915 Depends Upon 
Faith in Our Country 


dOur Nation is being penalized by a crisis of 
European methods and ideals. 


qd We cannot escape entirely the bitter fruits of a war founded 
in governmental systems where Monarchy. Paternalism, 
Public Ownership and Autocracy go hand in hand 


QNow as never before we have opportunity to compare 
American ideals and methods with those practiced ın Europe 
and.to measure what American systems and institutions 


have gained for humanity 


{Probably we will learn more and more each day of the 
coming year to appreciate “all we have and are,” to regard 
our citizenship in a more precious light, to see our problems 


more clearly, more tolerantly. 


The war has made material pro- 
gress difficult throughout the 
United States. It has added to the 
obstacles of financing construc- 
tive effort. It has enforced econ- 
omies upon the large and small, 
has laid on the shelf plans for 
many desirable things. 


Prosperity in this country during 
the coming year demands above 
everything else faith in our Re- 
public and faith between man and 
man. It cannot be had in suspi- 
cion and distrust. 


If this military calamity teaches 
us a deeper and more useful pa- 
triotism; if it serves to advance 
understanding among us of one 
another's rights and wrongs; if it 
removes prejudice and strikes 
down distrust — then this war 
will not be without benefit to the 
citizens of the United States. 


We hope for prosperity the com- 
ing year. To have it will require. 
hard work, courage and faith 
in ourselves. 


(Name of Company) 
(Name of Manager) 


Advertisement That is Being Used by a Syndicate of Utility Companies. 


carried on extensive publicity cam- 
paigns in the interest of prosperity 
and the new year will undoubtedly 
witness more of this class of advertis- 
ing. Electrical interests have joined 
in the movement to restore confidence 
in business conditions and central-sta- 
tion companies have considered this 
class of advertising as part of their 
public policy campaigns. 


furnished electric service for the first 
time December 12, being connected by 
the Faribault division of the Consum- 
ers Power Company. Farmington, 
Minn., will also be served with Con- 
sumers Power Company service under 
a contract wholesaling current to a 


private company at Farmington. The 
local generating plant will be shut 
down. 
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Contract-Order Routine in Louis- 
ville. 

In the ordinary course of business it 
takes ten minutes for an application made 
at headquarters of the Louisville, Ky., 
Gas & Electric Company to make the 
rounds of the various offices and emerge 
from the work-order department in the 
form of instructions to the distribution 
division to get busy. It not only is pos- 
sible, but frequently has happened in the 
last several weeks that a man has ap- 
plied for an original connection at his 
home as late as 10:30 o'clock in the 
morning and has read his evening paper 
by light furnished as a result of his ap- 
plication on that same night. 

All this is one of the first results ob- 
tained by the company through its or- 
ganization of department heads and mi- 
nor executives, having followed immedi- 
ately the first meeting at which the sub- 
ject of “Efficient Service Connections” 
was considered. The idea of the meet- 
ings, which were suggested by Robert 
Montgomery, manager of the commer- 
cial department, is to promote general 
efficiency. 

“Either we must have been pretty slow 
before or we are mighty fast now,” said 
Mr. Montgomery, discussing the gain, 
“and we thought we were making good 
time.” 

It was done by the simple expedient 
of eliminating some red tape and read- 
justing the old system of making entries 
in the books. Instead of making the 
rounds of all the departments every ap- 
plication had previously to pass through 
applications for service now are censored 
only by those departments which must 
sce them before connections are made. 
The need for haste is over, for there 
is plenty of time to get the rest of the 
entries made in the company's books. 
The system now in vogue can best be 
explained by the following extract from 
a paper read at the first meeting of the 
employees’ organization: 

“The employee who takes the contract 
from the customer starts the machinery 
necessary to systematically, quickly and 
correctly connect the customer to the 
service lines. These service lines, radiat- 
ing from our source of supply, may be 
likened to the arteries and veins; through 
them flows the life-blood of the com- 
munity. All must have light and heat; 
factories and homes, stores and meeting- 
houses, all are dependent upon our serv- 
ice. Without this. service business and 
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satisfied existence is suspended. People 
each day become more accustomed to 
quick results, and this organization, to 
supply the public with the great neces- 
sities we control, must stand ready to 
give them as efficient results as they ex- 
pect, and, if possible, anticipate them, 
that we may keep apace of the times and 
not lag behind the procession. 

“Contracts are passed from one hand 
to another, to determine the credit of 
the party seeking service, to check 
against errors, to place the necessary 
meters and give the customers service, 
and finally to enter the account on our 
books so that the meter reader may call 
on our customer at regular intervals and 
bills may be rendered for service sup- 
plied. Every step in this process is im- 
portant and has a direct bearing upon 
whether or not we give the customer the 
prompt service to which he is entitled. 
Every moment saved along the entire 
line will show in the final results. Each 
department working hand in hand with 
cther departments, and each assisting the 
others insofar as possible, reflects credit 
on the entire organization and spells suc- 
cess to all.” 

This paper was the joint product of 
six of the men whose duties related to 
getting out the orders for the distribution 
department. Their suggestions have re- 
sulted in the esablishment of the follow- 
ing routine. 

First, the contract is received at the 
application desk, where the clerk in 
charge is required to be exceedingly par- 
ticular to get every bit of information 
required by the questions on the con- 
tract form. Thence the contract goes by 
pneumatic tube to the credit man’s desk, 
where it is passed upon as speedily as 
circumstances will permit and. if it re- 
ceives the credit O. K. it is sped to the 
billing department for its meter number, 
when it is presumed the contract covers 
a succession. Back to the credit man 
again for a moment, so that he may com- 
plete his record on it, and straight away 
to the work-order department, where the 
“electric meter order” or “electric special 
order” or both, as circumstances require, 
are made out on the endless roll forms, 
four copies being made by the single op- 
eration of either typewriter. 

Under the old system which had pre- 
vailed since the companies were merged 
in Louisville, the application-contract had 
gone from the application desk to the 
commercial department, where the name 
and address in the body of the contract 
was copied by typewriter in space pro- 
' vided at the top and record of the con- 
tract made. Then it went to the credit 
man, the billing department, the work- 
order department and so on to the files. 
There was no need for the commercial 
department to see the contract, which it 
had possibly been responsible for, until 
the work-order force had translated the 


terms of the contract into an order for 
the outside men to execute. Now, these 
contracts may accumulate in the com- 
mercial department until there are 
enough of them to make it worth while 
for the stenographer to go through 
them, and no delay of consequence is 
occasioned. 

As had been the case previously, the 
messenger service between the work-or- 
der department, except in special cases, 
consists of two trips daily. By reorganiza- 
tion of the force under the superinten- 
dent of the distribution department, it is 
possible now for orders received at 11 
a. m. to be executed that same day. 

One of the points receiving attention 
in the new routine involves prompt re- 
ports when inspection is completed. Mr. 
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Electric Bulletin Board for Minneapolis 
Church. 


Montgomery has taken up with the Con- 
tractors’ Association, which includes 
practically every electrical contractor in 
the city, a proposition which promises 
to work out successfully. This provides 
that immediately on completing a job the 
contractor or his foreman shall mail to 
the city inspection department a double 
perforated post card, both cards being 
stamped with one-cent stamps. The first 
will notify the inspector that the job is 
finished, and can be used as assignment 
cards for the men in the office to take 
with them. When they have finished 
their inspection and are ready to report 
it as approved, the inspectors may de- 
tach the second cards, which are ad- 
dressed to the contractor, mark them O. 
K., and drop them in the first mail-box 
they pass. When the contractor receives 
such a report he will promptly notify the 
electric company and the contract can 
begin course. 
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All this refers to new service connec- 
tions and does not concern the removal 
orders which, in Louisville as elsewhere, 
constitute a large proportion of the re- 
lations with consumers. The Louisville 
Gas & Electric Company has adopted the 
policy of non-removal of its meters 
wherever that is possible, or wher- 
ever the probabilities are that the 
premises being vacated and the service 
cut off will be in demand again at some 
date not long distant. In case of an 
apartment house or office building where 
the tenants, buy their own current, the 
meter is read to make up the bill for the 
outgoing occupant, who can be depended 
upon not to leave any Jamps behind him, 
and to give the commercial department 


the key to future bills. Access to these 


meters is available, they are inspected 
regularly and reports on them checked, 
as in other cases. 

When a contract for service of this 
character is made, the contract goes to 
the credit man, who checks the name, 
ascertaining if the patron has heretofore 
been a good one and acting accordingly. 
Thence it goes to the billing department, 
where often it is only necessary to enter 
the meter number and send the contract 
on its way to the files, with no need of 
disturbing the work-order or the distri- 
bution departments 
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Electric Bulletin Board for Church. 


If the electric sign can fill stores and 
theaters with patrons by flashing its 
message in the eyes of busy people, why 
can it not be made to fill the pews of 
the parish church as well? That is the 
question that Rev. Thomas Graham, pas- 
tor of Andrews Presbyterian church, 
Minneapolis, asked himself one day. The 
answer to it is a conspicuous yet digni- 
fied electric sign on the corner of the 
church, as shown in the accompanying 
‘lustration. 

This church stands at the juncture of 
two streets. The sign is placed at an 
angle which makes its message easily 
readable from either street. The an- 
nouncements are set up in transparent 
letters which are illuminated at night. 
And so it is that the people of Mr. Gra- 
ham’s parish are constantly reminded of 
the special attractions offered in the way 
of speakers and programs. Those who 
are interested in one thing may not be 
interested in another; but all have their 
special interests, and all will be informed 
through the medium of the sign board 
when that which they like is offered. If 
a parishoner’s memory has failed to hold 
the announcements made at the Sunday 
service, he has but to notice the sign 
when he goes by next time on his way 
to work. 

This is one of the first signs of the 
kind in use in Minneapolis, though there 
are other churches that advertise the 
name of the church on large bulb signs. 
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New Electric Sign in Washington. 
The two accompanying illustrations 
show a night view and rear construc- 
tion of a spectacular electric sign ad- 
vertising Velvet tobacco, erected re- 
cently in Washington, D. C. The sign 
is installed on the roof of the Commer- 
cial Hotel, located at the intersection 
of Seventh Street, North West, and 
Pennsylvania Avenue, the two busiest 
thoroughfares of the city. 

The Velvet sign is a departure from 
the usual flashing electric sign in that 
instead of bringing about the various 
movements by shifting the lamp cir- 
cuits, a special mechanical attachment 
causes the old man to actually lift the 
pipe out of his mouth. The usual 
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Night View of New Spectacular Electric Sign Installed in Wash- 


ington, D. C. 


flasher equipment then apparently 
causes smoke to curl up in a most re- 
alistic manner, finally spelling the word 
“Velvet.” 

The Betts & Betts Corporation, of 
New York, built the special mechani- 
cal attachment and supporting frame 
which is similar to the rocking arm 
of a side-wheel steamboat. To this 
frame the arm of the man and the 
pipe are attached. The frame is driven 
by a small motor which causes the arm 
and pipe to move up and down, while 
at the same time the flasher produces 
the smoke effect referred to. 

The sign was designed and built by 
the Thomas Cusack Company of Buf- 
falo, under the direct supervision of 
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A. Sebert, superintendent of the elec- 
trical department. The Betts & Betts 
Corporation of New York supplied the 
flasher as well as the rocking arm. 
ete 

Electricity in Rural Districts. 

In an address presented at a Com- 
monwealth Conference at Eugene, Ore., 
on “Electricity in Rural Districts,” J. 
L. White, manager of the Albany divi- 
sion of the Oregon Power Company 
said: 

“It is a fact that it will not pay to 
make long and costly transmission-line 
extensions solely for the purpose of 
serving a scattered farm load, although 
it is equally true that a farming load 
will pay as a by-product when such 


extensions already exist or are being 
made to take care of other classes of 
business. Before a great many years 
the country will be covered by a net- 
work of transmission and distribution 
lines reaching out from a central point 
to small communities, and incidentally 
furnishing power for many other pur- 
poses along the way. 

“It has been demonstrated time and 
again that the electric method of do- 
ing things tends for greater efficiency. 
Starting with water power converted 
to electric power we can go on produc- 
ing forever any mechanical operation. 
We can re-fertilize our lands, cultivate 
them, harvest and transport the crops 
to market, cook our meals, light and 
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31 
heat our homes, etc., and do it effi- 
ciently. 

“The great problem of all ages has 
always been to connect the producer 
and the consumer. If we could pro- 
duce, distribute, and consume all other 
products as efficiently and as simply 
as we can electricity, this great loss 
between production and consumption 
would be reduced eighty to ninety per 
cent.” 

—___—_.2e——___—_ 
Physicians’ Use of the Electric 
Vehicle. 

The Electric Vehicle Association is 
in receipt of a letter from a physician 
in Kansas City—one ot the hilliest 
cities in the country—extolling the vir- 


i y 
e yx iz 
Fr S a 


po ———«, 


al = 


Rear View of Washington Sign Showing Type of Construction and 


Flasher. 


tues of the electric vehicle as used in 
his practice in the place of five horses 
for the past six years. He further 
states that he obtained 12,000 miles 
from his first set of batteries and the 
same mileage from his first set of tires. 
He also advises that the average cost 
of charging, which he does at home, is 
$7.50 a month, and that the repairs and 
upkeep averaged less than $5 a month. 

This doctor’s experience is that of a 
large number of physicians all over 
the country, for the electric appeals 
especially to them for its low operat- 
ing cost, its dependability and noise- 
lessness, and particularly for its com- 
plete cleanliness, which is a most im- 
portant factor to doctors, 
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Electric Sign Data 


Modeling of Electrically Lighted 
Designs. 


The process of creating electrically 
lighted decorative designs for exterior 
store advertising purposes, particularly 
during the holiday seasons, was out- 
lined recently by Hugh Cairns, the 
Boston sculptor, who has designed and 
modeled many notable Christmas de- 
signs for Boston stores during the past 
10 years. Mr. Cairns predicts that in 
a few years American cities will be 
ablaze with electically illuminated de- 
signs, in a manner that is merely 


hinted at by those now in use by some 


cf the large department stores, such 
as the Christmas sign of the Houghton 
& Dutton Company, Boston, described 
in the ELEcTRICAL REVIEW AND WEST- 
ERN ELECTRICIAN Of December 19. 

“In working out my designs,” says 
Mr. Cairns, “it is always my purpose 
to show how electric lights may be 
used to the greatest advantage. In 


most instances it has been customary, 


in employing electric lights for adver- 
tising purposes, to put them in straight 
rows or in circles. My idea is to use 
the fights to make a real design, a 
picture full of color—something that 
people will stand to look at for some 
time. 

“No ‘better form 
of holiday advertise- 
ment could be de- 
vised. People go 
home and tell their 
relatives and neigh- 
bors about what 
they have seen and 
advise them to come 
to the city to see 
these designs, too.” 

Mr. Cairns points 
out that, besides bc- 
ing a valuable busi- 
ness proposition, the 
electric display sign 
is an added factor in 
making the holiday 
season a time of 
beauty and enjoy- 
ment. 

Mr. Cairns us- 
ually begins the de- 
signing of large de- 
signs for store dec- 
oration about mid- 
summer. The fig- 
ures are first mod- 
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tains 168 five-watt lamps, 84 to a side. 
is in 16-inch letters. 

Background is green glass smalt. 

vides for lighting each word at a time, then all off, then all 

on, and repeat. 


eled in wax on a small scale. Then 
miniature electric lights ara experi- 
mented with, in various colors, to see 
what color combinations are most ef- 
fective. Clear glass bulbs dipped in 
dyes are used in preference to colored 
glass lamps because of greater effec- 
tiveness in diffusing the light. 

The objective aimed at is to pro- 
vide the greatest possible illumination 
of the modeled figures, and at the 
same time disguise the presence of the 
lamps themselves. To this end indi- 
rect illumination is being employed 
more and more. “The secret of suc- 
cessful designs,” says Mr. Cairns, “is 
to put the lights above, below, and 
back of the figures, and to give them 
different backgrounds.” 

“In making festoons of flowers, we 
put the lights deep down into each 
flower. You don’t see the light; you 
just see the glow, which is a deep, 
brilliant shade at the very center and 
gradually shades lighter towards the 
edge of the petals. What looks like 
a plaster flower in the day time be- 
comes a real flower when lighted; the 
plaster vanishes, and you have only 
form and color.” 

The use of ornamental cups and fix- 
tures, chandeliers and brackets, scrolls, 
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Double-face sign of inexpensive design suitable for lunch 
rooms. 
The sign measures 9 feet long by 2.5 feet high and con- 


The word “Cafete- 


Flashing effect pro- 


shells, etc., is serviceable in giving full 
ərtistic effect. Such additional helps 
lend warmth and brightness to the 
picture. 


New regulations having to do with 
the construction of roof signs in the 
metropolitan district of Boston require 
that the signs and their frames shall 
be of non-combustible material and 
that the bottom of every sign shall be 
not less than four feet above the roof 
of the building on which it is ęrected. 


The Electric Sign Journal, published 
by J. H. Donnelly at Syracuse, N. Y., 
transferred its headquarters to New York 
City on January 1, 1915. 


In describing the new Orpheum Thea- 
ter which recently opened its doors to 
the public at Ft. Wayne, Ind., the Gaz- 
ette, a daily newspaper of that city, 
makes the following interesting com- 
ment on the electrical display. 

“The front of the building is artistical- 
ly finished in white-enameled brick and 
stone and is highly illuminated with 
3,100 lights. By an ingenious arrange- 
ment of flashers the front lights*are op- 
erated in the chaser system which makes 
a complete circle 
over the front of the 
building. The chas- 
er system together 
with the large elec- 
tric sign which pro- 
jects sixteen feet 
above the roof of 
the theater has been 
furnished by H. 
Brinkman, who has 
gained an enviable 
reputation in this 
state for such work. 

“The immense sign, 
which lights the way 
to the new theater 
for many blocks, is 
so composed and 
connected with flash- 
ers, that the illustra- 
tion is that of a pig 
jumping from the 
ground up through a 
hoop held over the 
clown’s head from 
there onto a table 
and back to the 
ground.” 


January 2, 1915 
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Ozone Apparatus as a Business 
Proposition. 

In view of the keen competition ex- 
isting today in all branches of the elec- 
trical industry it is somewhat surpris- 
ing that the possibilities of ozone as a 
business proposition for the small and 
large electrical dealer have been so lit- 
tle appreciated. There are probably few 
dealers who have even gone so far as 
exhibiting an ozonizer in their display 
window, and therefore the following 
outline of the use of such apparatus and 
suggestions as to methods of selling 
may be of interest. Ozone is an allo- 
tropic form of oxygen. Although it may 
be produced either chemically or elec- 
trically only the latter method is used 
commercially on account of the cost and 
complication of the apparatus needed 
for the former. As is well known, 
oxygen combines freely with most sub- 
stances and has the chemical symbol 
O:. If an electrical discharge is al- 
lowed to take place in a vessel contain- 
ing oxygen a third atom is forced into 
combination and the chemical formula 
becomes O;. This O: is known as 
“ozone,” and being naturally a some- 
what unstable compound the third 
atom readily attacks any oxidizible 
material with which is comes in con- 
tact. It is far more energetic in this 
respect than it was previous to the 
electrical treatment. 

Ozone purifies the air in the follow- 
ing manner: Air is vitiated in several 
ways. Firstly, all living beings consume 
oxygen, and this after purifying the 
blood in the lungs is exhaled in the 
form of carbon dioxide which will not 
support life. It is not, however, ac- 
tively poisonous—merely useless—and 
has no smell and scarcely any taste 
even when concentrated. Secondly, 
the air is vitiated by organic matter in 
a very finely divided state, this being 
given off from the lungs, clothes and 
skin of those present, or from. food, 
etc. These exhalations cause the un- 
pleasant taste and smell of the air in 
crowded rooms, restaurants, etc., 
where no sufficient ventilating system 
is in use. It may be merely objection- 
able or positively dangerous according 
to circumstances. Lastly, there is the 
heat and moisture produced by the oc- 
cupants of the room in question. Of 
these three causes it will be seen that 
by far the most undesirable is the sec- 
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Electrical Construction 
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ond. The concentraticn of carbon di- 
cxide which would be needed to pro- 
duce evil effects .s practically never 
met with in any ventilating problem. 

The apparatus jor producing ozone is 
always operated by alternating current 
and therefore when only direct cur- 
rent is availalie a rotary converter 
must be interposed between it and the 
source of supply. This would appear to 
involve considerable extra expense, but 
as a matter of fact it need not do so, 
for as it 1s always advantageous to fit 
a fan to the apparatus to distribute the 
ozone evenly throughout the air to be 
purified, this fan may very conveniently 
be attached to the converter, the shaft 
being provided with an extension for 
this purpose. This saves the extra 
cost of a motor to drive the fan. The 
ozonizer itself is practically a con- 
denser between the poles of which a 
“brush” discharge is produced by a 
small transformer whose secondary cir- 
cuit is arranged to generate the high 
voltage necessary. 

When ozone is introduced into an 
atmosphere which is permeated with 
the organic matter in suspension al- 
ready mentioned it at once attacks the 
compounds of which it is composed 
and reduces them to carbon, hydrogen, 
sulphur, free oxygen and other harm- 
less material. None of them are in- 
jurious nor have they any odor. The 
action of ozone upon tobacco smoke is 
somewhat similar. Tobacco smoke is 
composed of very minute particles of 
carbon dust mixed with organic matter. 
As the result of the activity of the 
third atoms of oxygen in the molecules 
the organic vapors are destroyed and 
the carbon tends to settle to the 
ground. Thus in addition to its de- 
odorizing effect an ozone machine 
actually helps to remove the smoke 
itself. This is an advantage which 
should not be lost sight of as a selling 
point, for it affords an ocular demon- 
stration of the benefits resulting from 
the use of the apparatus. It should be 
remembered that the eyes of most peo- 
ple are much keener than their noses 
in comparative tests—probably because 
we do not train our sense of smell to 
the same extent that we do our eyes. 
The effect of ozone on micro-organ- 
isms and bacteria varies with the de- 
gree of concentration, for although it 
is quite true that the pure ozone used 
in therapeutic work has a powerful 
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gerinicidal action such a gas would not 
be at all suitable for breathing pur- 
poses for any length of time. On the 
other hand even a weak solution indi- 
rectly destroys the microbes present in 
the vitiated air by destroying the or- 
ganic particles upon which they live. 
For the same reason ozone has a pre- 
servative effect on food stuffs which 
come under its influence and is used in 
some cold storage houses for the pur- 
pose of economizing the supply of ice 
since a higher temperature may be per- 
mitted without risk of spoiling the 
goods preserved therein. 

The prospective customer will very 
possibly argue that he doesn’t need 
an ozonizing plant because he has al- 
ready fans fitted up throughout his 
factory or office as the case may be. 
It has been found, however, from a 
series of tests that when a suitable 
ozonizer is used only one-third of the 
volume of air needs to be passed 
through the space to be ventilated than 
would be the case if the apparatus not 
used. An ozonizer requires only a very 
small current. There is one type 
which only needs 18 watts and if it is 
assumed that for the sake of insuring 
a thorough distribution of the ozone 
the device is placed in front of a 60- 
watt fan, the total cost per hour at 
10 cents per kilowatt-hour is 0.78 cent. 
To produce the same ventilating effect 
without the ozonizer would require 
three 60-watt fans costing on the same 
basis 1.8 cents per hour or more than 
double and the larger the installation 
the more important the difference in 
cost becomes. Moreover, if the room 
is fairly small, such as an ordinary liv- 
ing room, it would not be necessary to 
have a fan behind the ozonizer at all, 
thus reducing the cost to one-tenth of 
what it would be with fan ventilation. 
The following details regarding the 
number of ozonizers required for puri- 
fying the air in theaters of various 
sizes 1s based on Westinghouse ma- 


chines: 
Seating Capa- Number of Machines 
city. Required. 
160— 1 
150— 300 2 
300— 500 3 
500—1,N00 4 
1.00N—1,500 6 
2 000 —3.000 10 


The cost of producing 1,000 cubic 
fect of strongly ozonized air at 10 cents 
per kilowatt-hour by the Westinghouse 
machines works out at 0.013 cent per 
hour, 
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With regard to the suggested meth- 
ods of selling ozonizers, this business 
is one which does not need a great 
amount of capital to carry out a sell- 
ing campaign, and the fact that the 
price of an ozonizer outfit varies from 
as low as $10 for small portable de- 
vices to several thousand when it is a 
question of a complete plant for an 
office building or similar job enables 
the contractor to interest a large num- 
ber of people. A steady follow-up 
campaign by mail followed up with a 
personal call in promising cases will 
result in a good percentage of results 
if carefully handled. Even if in some 
instances no actual order for ozonizers 
is secured at the time, the fact that the 
contractor is handling a distinctive line 
of this sort is in itself an advertise- 
ment for him, and will impress the 
prospect accordingly. Thus a deal of 
some sort or another will be effected 
before long. Among those written to 
should be included the following, 
hotel proprietors, saloonkeepers, own- 
ers of’ amusement halls, billiard hall 
managers, business men generally (for 
office and factory ventilation) and 
cold-storage companies (for improv- 
ing the taste of chilled meat and econ- 
omizing in the cooling cost). 

In the event of the contractor de- 
siring assistance in publicity matters 
the makers of ozonizing apparatus are 
always pleased to assist him in every 
way in their power, and will usually 
supply literature overprinted with the 
contractor’s name and address on re- 
quest. It goes without saying that a 
good window display is of the utmost 
help, and an ozonizer or two should 
always be kept at work in the shop. A 
printed invitation to “Step inside and 
sample our fresh air” will certainly at- 
tract notice and if once the prospect 
can be lured inside the shop a sale 
of something is pretty sure to result. 
The same invitation might also be em- 
bodied in the circular letters. The 
local central station should also be ap- 
proached so as to secure its co-opera- 
tion. It can be demonstrated that al- 
though the average consumption of 
current in kilowatt-hours per user con- 
nected to the mains may be small, the 
load is practically an all-day one, and 
in the case of private houses where 
ozonizers are installed in the bedrooms 
as well as the living rooms, an all-night 
one as well. In view therefore of the 
large number of people to whom a con- 
tinual supply of fresh pure air at a 
nominal cost will appeal, the total load 
which may be reasonably anticipated 
will be of sufficient magnitude to se- 
cure the company’s assistance. An- 
other point which will appeal to the 


utility is that an ozonizer, unlike a fan, 


is almost certain to be in use all the 
year round. Concrete figures are of 
course dificult to give but the revenue 
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produced should be at least as great as 
that produced by the fan load in a very 
short time after the beginning of a sell- 
ing campaign in the district. 
ey OT cake 
Kansas City Has Municipal Elec- 
tric Shop. 

A municipal electric store, with 
Charles S. Harriman in charge, has 
been opened at Kansas City, Kans. 

Hughes ranges are evidently going 
strong. The city gives a rate for 
cooking of three cents per kilowatt- 
hour, a special meter being installed, 
the customer paying for the loop from 
$4 to $8. Hotpoint, American Electric 
and Westinghouse equipment are 
shown, one show case being already 
in place. The store is located in the 
lobby of the second floor, outide the 
general offices of the light department. 
The electric store is using the “Mrs. 
Thrifty” moving pictures of the West- 
inghouse Electric & Manufacturing 
Company, which will be shown in 14 
different picture houses. 

The Kansas City, Kan., municipal 
plant serves many of the domestic 
consumers of Kansas City, Kan. The 
Standard Electric Company, the cor- 
poration selling current of the Kansas 
City Electric Light Company and of 
the Metropolitan Street Railway Com- 
pany, has many domestic consumers, 
and now serves most of Argentine, 
one of the sections of the city. The 
Standard has a large share of the 
power consumers, although the city 1S 
furnishing several large plants. The 
Standard will withdraw from Argen- 
tine on March 1, 1915, and will take 
down its poles and wires. On that 
date the Standard will also, under the 
terms of an agreement, withdraw 
largely from the business of supplying 
industrial power, the city taking over 
what business it is at that time able to 
handle. The city is working fast on 
the increasing of the capacity of its 
plant, to care for domestic as well as 
power customers in sight. The city 
has recently purchased a 5,000-kilowatt 
generator from the Allis-Chalmers 
Manufacturing Company, and two 500- 
horsepower boilers, 1,000 poles and 
80,000 pounds of No. 6 and No. 8 
weatherproof wire. Wire will be 
bought soon for a 6,600-volt feeder 
from Quindaro, the plant, to Tenth 
Strect and Kansas Avenue, about three 
miles distant, to duplicate the down- 
town feeder. L. H. Chapman, com- 
missioner, and E. N. Stevens, consult- 
ing engineer, are working on specifi- 
cations for new equipment. 

ee oO ree 
Uphold Inspection Fees. 

The Pittsburgh Electrical Associa- 
tion is opposing a proposed ordinance 
of the City Council which would abolish 
the fee for electrical inspection. 
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New Officers of Oregon Associa- 


tion. 
The following officers of the Oregon 
Electrical Contractors’ Association 


were elected at the recent convention: 

President, John R. Tomlinson, of 
Portland. 

Vice-Presidents, Harry Sroufe, J. H. 
Ralston, Lester Armitage. 

Secretary-Treasurer, J. W. Oberen- 
der, of Portland. 

Executive Committee, F. L. Green, 
S. C. Jagger and above officers. 

——__———_.»--e——__—_—_ 
Among the Contractors. 

The Mitchell and Cross Company has 
succeeded the Mater Electric Company at 
Guthrie, Okla. This company recently 
completed the construction work on a 
13-mile transmission line between Shaw- 
nee and McLoud Okla.; also the dis- 
tributing and street lighting system in 
McLoud. 


The Beck Electrical Construction 
Company. Minneapolis, Minn., just 
completed the complete electrical in- 
stallation in the Prospect Park Meth- 
odist Episcopal Church. The main 
auditorium and balcony are illuminated 
by special indirect lighting fixtures, 
designed and built for this job. The 
same company has handled the follow- 
ing jobs: 

The complete electrical installation 
in the First Methodist Episcopal 
Church. The church is lighted by 
means of 300-watt nitrogen-filled lamps. 

A special installation in the Trinity 
Baptist Church. 

The addition to the Minneapolis Ar- 
tificial Ice Plant, including re-connect- 
ing the present outfit, re-arranging 
switchboard, panels and conduit in the 
old plant. 

A 2,300-volt installation for the Twin 
City Box Company and another 2,300- 
volt installation for the Minneapolis 
Manufacturing Company, these instal- 
lations including switches, transform- 
ers, etc. 

Over 175 apartments with complete 
electrical installation of lighting, signal 
systems and telephones. In a number 
of these installations fixtures and 
lamps have also been furnished. 


Charles Bartz has opened an office 
in Ayer, Mass., for the doing of elec- 
trical work in that town and vicinity. 


The Jackson Electric Company, La 
Fayette, Ind., has recently secured a 
number of important electrical con- 
tracts on which work is now being car- 
ried on. One of these is the complete 
electrical equipment of the St. James 
Lutheran High School and a double- 
apartment residence belonging to the 
same institution. The wiring is all in 
rigid conduit; a vacuum cleaning sys- 
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tem will be controlled from all the 
floors; fire gongs and telephones are 
liberally provided in various parts of 
the building; the auditorium will have 
a large stage, equipped with modern 
theater dimmers, orchestra lights, etc. 
The Jackson Electric Company has 
also secured the contracts for wiring 
the Grove flats, the Viol flats, the Wil- 
son mansion and several simaller resi- 
dences. 

—_—___.<-—____- 
Philadelphia Electrical Conference 
Discusses Control Equipment. 

At a meeting of the Philadelphia Elec- 
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CALIFORNIA. 

The San Joaquin Light and Power 
Company was granted authority to ab- 
sorb the following subsidiary com- 
panies: Selma Water Works, Madera 
Water Works, Madera Light and Pow- 
er Company, Lemoore Light and Pow- 
er Corporation and the Bakersfield Gas 
and Electric Light Company. 

The Western States Gas and Elec- 
tric Company was authorized to issue 
$101,000 of its five-per-cent bonds at 
not less than 82.5 and accrued inter- 
est, in lieu of $142,700 of its three-year 
Totes previously authorized by the 
Commission. 

Richard Sachse has been appointed 
chief engineer of the Commission. Mr. 
Sachse has been acting chief engineer 
since December 1, 1913. He is an as- 
sociate member of the American So- 
ciety of Civil Engineers and a grad- 
uate of the Royal Technical Institute 
of Dresden, Germany. He was sec- 
retary to the chief engineer of the joint 
government board of Germany, France 
and Great Britain on preliminary rail- 
toad investigations in West Africa. 


LOUISIANA. 

The Vicksburg, Shreveport & Pacific 
Railway Company applied to the Lou- 
isiana Railroad Commission for per- 
mission to discontinue certain of its 
trains. The Commission says: “It 
should be borne in mind that during 
times of great public stress such as at 
present, every class of business is re- 
trenching, and the corporation man- 
agers who are responsible for the 
proper operation and conduct of the 
great transportation lines, must look 
to the husbanding of resources, in or- 
der that these great developers of our 


WWW AAA AAAda li iiiiiíůjŲ ľnjilii 
MW ‘vz OH QQ QA)”. 


ARMAND SS AANA. 


ELECTRICAL REVIEW AND WESTERN ELECTRICTAN 


trical Conference held in the Quaker 
City on December 17 there was an at- 
tendance of 253 electrical mechanics. 
Richard Bishop, engineer of the Cutler- 
Hammer Manufacturing Company, gave 
a practical demonstration of direct-cur- 
rent and alternating-current motor-con- 
trol apparatus. A great many interest- 
ing questions were asked by the prac- 
tical men present, men actually handling 
the equipment in service. These were 
cleared up to the satisfaction of these 
practical mechanics by the speaker, a 
trained technical engineer of broad ex- 
perience, who remarked at the close of 
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Public Service Commissions 


Conducted by William J. Norton 
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resources shall not go backwards, but 
shali continue to improve and advance. 

“The Commission must consider and 
act upon all applications for relief from 
its rules, regulations or orders when 
changed or altered conditions cause 
them to be oppressive, and, in fairness 
to all must grant relief. The public 
can at all times come to the Commis- 
sion when train service is inadequate, 
or the carriers fail to provide that 
which is necessary. Holding these 
views, the Commission has carefully 
considered this application with a real- 
ization that the public looks to it for 
protection against unfairness and also 
that the carrier is entitled to its full 
measure of justice.” 


NEW JERSEY. 

Lakewood Water, Light and Power 
Company. One of the customers of 
the water utility who owns his meter 
refused to permit the company to re- 
move the meter from his premises for 
the purpose of testing its accuracy and 
further insisted that it should not be 
sealed. The company continued serv- 
ice to the consumer, pending a decision 
by the Board as to the company’s 
rights in the matter. The Board held 
that the actual ownership of the meter 
did not affect the company’s control 
over it. The fact that a patron is re- 
quired to pay for the meter affects 
only the rates charged for the service, 
and it is, not only the right, but the 
duty of the water company to seal all 
meters and to examine and test them 
whenever necessary. 


NEW YORK—First District. 
The Consolidated Gas Company was 
granted authority to issue $25 900.000 
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the evening on the valuable knowledge 
there was to be gathered from these 
practical men. He modestly asserted that 
he felt he had benefited more than any 
one present. This is not surprising, how- 
ever, said Washington Devereux, chair- 
man of the Conference, for the practical 
man is called upon to cure diseases of 
apparatus not anticipated by the manu- 
facturer and it is at meetings of this. 
kind that the technical engineer and prac- 
tical electrical worker meet on the level 
and the information secured is often . 
more valuable than can be found in the 
majority of text books on these subjects. 
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convertible six-per-cent debentures to 
be sold before December 31 for not 
less than their face value and accrued 
interest. The proceeds will be used 
to reimburse the company for funds 
expended in purchasing the stock of 
the New York Edison Company and of 
the Astoria Light, Heat & Power Com- 
pany, and to discharge $5,000,000 col- 
lateral trust notes and $2,500,000 de- 
mand notes. The debentures are con- 
vertible, after three years, into stock 
which the Commission also authorized 
to be issued in the amount of $25,000,- 
006. 

Commissioner Maltbie wished to sus- 
pend action on this order until the Con- 
solidated company had applied for the 
legalization of certain stock, which it 
issued without authorization to redeem 
debentures. His suggestion was voted 
down 4 to 1. 
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NEW YORK—Second District. 

Westchester Lighting Company 
Cases. In an opinion rendered by 
Commissioner Decker, the Commission 
has decided the cases brought by the 
complaints of residents of White Plains, 
Port Chester, Tarrytown and North 
Tarrytown, Irvington and Eastchester 
against the Westchester Lighting Com- 
pany. The Commission finds that the 
company’s maximum rate for electricity 
of 15 cents per kilowatt-hour in the 
districts above named is excessive, and 
this rate is lowered to 12 cents per 
kilowatt-hour. The company’s mini- 
mum charge of $1.00 is reduced to 
75 cents. 

In regard to the gas rates in these 
districts the Commission holds that the 
company’s income does not afford a 
rate of return/which, can be reduced by 
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lawful order in these proceedings. But 
the Commission recommends that the 
company reduce its rates to $1.25 per 
1,000 cubic feet as a general rate, and 
states that even lower rates may be 
justified in thickly settled portions of 
the territory served. 

The bulk of interest-charge increases 
in the last four years, reducing the 
Westchester company’s net revenues, 
are due to the $10,000,000 mortgage 
bonds and the $2,500,000 debenture 
bonds placed on the property in 1904 
in the transfer of control to the Con- 
solidated Gas Company. This transfer 
was made before the establishment of 
the Public Service Commission and is 
not given weight in the decision. The 
Ccmmission says it is greatly to be re- 
gretted that the company’s enormous 
interest charges, arising out of securi- 
ties having little, if any, relation to the 
actual property account, tend to force 
the company to secure every penny 
possible in gross earnings, and limit 
the margin with which freely to un- 
dertake gas-rate reductions which 
would place its large business in these 
districts upon a basis of rates whereby 
customers would have some greater in- 
ducement to indulge in freer use of 
gas for fuel purposes and also for 
light. 

In reviewing the valuation submitted 
by the company the Commission shows 
that percentages claimed by the -re- 
spondent upon the labor and material 
items used in reproduction-cost tables 
amount to 65.36 per cent in addition 
to the base or unit prices, and says 
there can be no justification for such 
tremendous overhead expenses in a re- 
production cost of the property. The 
Commission does not allow 15 per cent 
which the respondent terms “contrac- 
tors’ profit,” and shows that no proof 
whatsoever was furnished concerning 
what a contractors’ profit would be. 
The Commission reduces respondent’s 
estimate of 20 per cent for intangibles, 
allowing 10 per cent. The Commission 
points out that there has been no proof 
whatsoever of any detailed intangible 
costs and says that intangible costs are 
primarily a matter of company records 
and come within the domain of the 
accountant and not within that of the 
engineer. Intangible costs constitute 
no part of the work of the construct- 
ing engineer, and it is as such that the 
part of the expert engineer, testifying 
in a valuation case, can be regarded. 
Only his qualifications as a construct- 
ing engineer give him any standing as 
a witness in proceedings of this char- 
acter. A mere estimate for intangibles 
is insufficient. The whole matter of 
intangibles is treated at length. The 
Commission also treats at length the 
subject of depreciation and in the same 
connection the company’s established 
depreciation reserve. 
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The Albany Southern Railroad Com- 
pany was granted permission to exer- 
cise franchises for furnishing electric 
current for light, heat and power in the 
town of Schodack, Rensselaer County. 
The territory in which the company 
may operate was restricted so as to 
protect the rights of the Schodack 
Light and Power Corporation. Neither 
company can operate across the divid- 
ing line without further permission. 

The Utica Gas and Electric Company 
was authorized to issue its refunding 
and extension five-per-cent fifty-year 
gold bonds, to finance extensive im- 
provements in its plant at Utica; $500,- 
000 of the bonds are to be sold at not 
less than 98 to net $490,000. 


OHIO. 

The Sidney Electric Company was 
authorized to issue $42,500 par value 
of its common capital stock and its six- 
per-cent mortgage bonds of $60,000, 
the stock to be sold for not less than 
par value, and the bonds for not less 
than 85 per cent of the par value. The 
proceeds from the sale of these securi- 
ties will be used in purchasing the prop- 
erty of the Sidney Electric Light Com- 
pany and in defraying various expenses 
incident to this purchase, which was 
previously authorized by the Commis- 
sion. 

WISCONSIN. 

The Whitewater Electric Light Com- 
pany, by a decision rendered Decem- 
ber 26, 1914, was authorized to adjust 
rates for electric service. The rates 
in effect were found to be regressive 
and the new rates proposed by the 
company eliminated this undesirable 
feature and reduced the rates to the 
general body of consumers. 

The proposed schedule contains pro- 
vision for a minimum charge and a 
reconnection charge. The decision 
says: 

“The Commission has had occasion 
in a number of cases to investigate 
the reasonableness of minimum charges 
for electric service, and in a general 
way it may be said that a minimum 
charge of 75 cents per month has been 
found reasonable. It is true that in 
cne or two cases which have come be- 
fore the Commission a minimum 
charge of 50 cents per month has been 
established, but we are inclined to be- 
lieve that 75 cents is reasonable in 
this case. . ‘ 

“The company asks also that it be 
given authority to charge $1.50 for re- 
connection of a meter for the same con- 
sumer upon the same premises within 
one year of the date when service was 
disconnected. This has been held to 
be a reasonable provision in other 
cases before the Commission, and we 
see no reason for not authorizing such 
a practice in this case.” 
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Public Utility Company Suffers 
Severe Imposition in Rate Inves- 
tigation. 

Practically all the books and records 
of the Washington Water Power Com- 
pany were thrown open to the at- 
torneys, accountants and engineers of 
the Federal Mining and Smelting Com- 
pany of Coeur d’Alene by the order 
of the Public Utilities Commission of 
Idaho issued December 19. 

Unsuccessful in a similar application 
some months ago, the mining company 
took the matter to the courts and ob- 
tained there a decision which, though 
it refused to alter or annul the order 
of the Public Utilities Commission, 
was worded in such a way that the 
Commission considered it an instruc- 
tion to give the mining company prac- 
tically free rein for its investigation. 

Accordingly, when the matter was 
again brought to the attention of the 
Commission, the power company was 
instructed to furnish certain named 
books and any others which contain 
references to the mining company. The 
investigation is for the purpose of se- 
curing evidence that the power rates 
furnished to the Federal Mining Com- 
pany are unjust and unreasonable. 

Following are the records ordered 
opened to the mining company: bal- 
ance sheet for 1904-13, all ledgers and 
journals, the minute book in which 
reference is made to the million-dol- 
lar bond issue and the half-million- 
dollar issue, a complete list of the 
names of the customers of the power 
company, past and present. 

Other books not named specifically 
are such as contain any entries or facts 
pertaining to the power company as 
follows: original cost of plant, amount 
expended from year to year in per- 
manent improvements and extensions 
and the cost value of any and all prop- 
erty acquired by the power company; 
the amount of the stocks and bonds 
issued and outstanding, the revenue de- 
rived from their sale and the amounts 
of the issues; items of all receipts and 
their source, items covering all oper- 
ating expenses and the purposes for 
which they were paid, including fixed 
charges and all other expenses and 
losses on account of upkeep, deprecia- 
tion and obsolescence; all dividends de- 
clared or paid; names of all customers 
and consumers, the nature of the serv- 
ice furnished each and the receipts 
from each account. Furthermore, the 
mining company is allowed, upon five 
days’ written notice to the Commis- 
sion, to inspect any other books which 
may be found to be material or perti- 
nent to the issues involved. 

It is expected that the power com- 
pany will attempt to secure the nulli- 
fication of the order through the 
courts. 
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Presto Electric Hand Lamp. 

Believing that the development of 
the high-efficiency and concentrated- 
flament form of small tungsten lamps 
makes it practical to use convenient 
electric lanterns operated from dry 
cells, the Metal Specialties Manufac- 
turing Company, Incorporated, 736 
West Monroe Street, Chicago, Ill., has 
placed on the market a compact equip- 
ment that can be readily applied to 
any of the ordinary No. 6 size of dry 
cells. The illustration herewith shows 
the simplicity of the equipment and 
makes clear how it may be quickly at- 
tached to any cell of this type. If the 
cell has an extended carbon, the ver- 
tical slot is used for fastening to the 
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Electric Hand Lamp. 


carbon terminal; if it is of the flush- 
cap-carbon type, the round hole in the 
horizontal foot piece at the bottom of 
the supporting yoke is secured directly 
to the carbon terminal. 

This supporting yoke serves both for 
holding the tilting lamp and the handle 
and at the same time it serves for one 
of the electrical connections. The 
cther electrical connection 1s made 
through a flexible cord fastened to the 
switch at the rear of the lamp casing. 
This cord has a terminal for attach- 
ment to the zinc terminal of the cell. 
The lamp may be tilted through any 
angle, which facilitates directing the 
light when the outfit is standing on the 
table or shelf. 


UNA E a S S A S Sg eS f ANM S NANNAN ON SOR SNA R SO SENAY re 
SRA ARERR AAS HAVA RRR RR HOARE ERA SER 


‘ NAS 
N, DN 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


e 
DASS iiSi 


New Electrical and Mechanical 


Appliances 


NANNAN NANU RRA OHARA RASS 
Riv PA QA@AQ i Qrorna »xa_0°°q@v 


The outfit is inexpensive in cost and 
economical in operation. It can be used 
for all purposes for which a conven- 
ient and safe hand lamp is desired. It 
can be held in the hand, carried by the 
kandle -or hung up thereby. <A two- 
inch bull’s eye lens and a powerful re- 
fiector back of the lamp serves to throw 
the light to a long distance. The out- 
fit is absolutely safe around gas, gaso- 
line or other highly inflammable sub- 
stances. 
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Standard First-Aid Jar. 

The Conference Board on Safety and 
Sanitation of the National Affiliated 
Safety Organizations, of which M. W. 
Alexander, General Electric Company, 
West Lynn, Mass., is secretary, has 
provided the N. A. S. O. Standard 
First-Aid Jar to meet the requirements 


First-Ald Jar. 


of a compact, convenient and sanitary 
first-aid outfit. This jar is made of glass, 
which is considered superior to wood 
or tin for the purpose. It is strong, 
specially annealed, and has smooth sur- 
faces. The glass cover has a handle 
molded in it, and is held on the jar by 
spring clips which are part of a metal 
cage in which the jar sets. A rubber gas- 
ket between the two makes the outfit 
dustproof. This jar contains a large 
number of articles which have been 
found necessary for effective first-aid 
treatment by laymen. It is 9.5 inches in 
diameter and 6 inches high. Instruc- 
tions for use are printed on the inside 
of the cover, while on the outside there 
is a standard list of first-aid materials 
which should always be kept in the jar. 

Where it is desired to keep the jar 
on a wagon used in connection with 
outside construction work, it should be 
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kept in the padded shipping box which 
is provided. This jar is furnished at 
approximately the cost of the mate- 
rials, and may be obtained from the sec- 
retary of any of the associations com- 
prising the Conference Board. Among 
these is T. C. Martin, secretary of the 
National Electric Light Association, 29 
West Thirty-ninth Street, New York 
City. 
E ee EE 

A New Portable Electric Drill. 

The drill illustrated herewith is suit- 
able for all drilling services where a re- 
volving tool can be used. The design is 
such as to make it especially convenient 
for use in corners or near obstructions. 

The outfit is so shaped and balanced 


Motor-Driven Portable Drill. 

with relation to the grips that it is par- 
ticularly easy to handle. Its control is 
especially unique and effective, being 
similar to that of an automatic pistol. 
One finger does the work and conse- 
quently the grip on the outfit and the 
aim is not obstructed in operating the 
control. This prevents breakage of 
drills and enables the operator to drill 
more accurately than he can with a tool 
when it is necessary to release his grip 
to turn the switch, or press a button to 
control the drill. 

Housings of the drill are cast from a 
special high-duty aluminum alloy, hav- 
ing a very high tensile strength and 
resistance to distortion, making the out- 
fit dight_iny weight, and easy to handle, 
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yet strong and rugged in hard service. 

The gears are of nickel-steel, heat- 
treated to give them long life, and are 
cut from the solid. The chuck spindle 
is hardened and ground. It runs ina 
special high-speed bronze bushing and 
the end thrust is taken care of by a ball 
thrust bearing. Separate means for 
both oil and grease lubrication are pro- 
vided, and all gears are constantly 
bathed in non-fluid grease in a grease- 
tight compartment. 

A universal motor is used, which op- 
erates on both direct current and alter- 
nating current. It is manufactured by 
the Robbins & Myers Company, Spring- 
field, O. Itis liberally proportioned and 


will carry heavy overloads. A forced- 
draft ventilating system insures cool 
operation under overloads. The com- 


mutator and brushes are readily acces- 
sible. The inclosing cover does not 
carry the armature-shaft bearings, as in 
most types of drills. The bearings and 
brushes are carried on a separate inner 
spider, which is protected from the ex- 
ternal strains which tend to cause bind- 
ing in the bearings. This construction 
also permits inspection of the commu- 
tator and brushes while the drill is 
running. 

Each drill is furnished with 10 feet 
of heavy conductor cord and a plug. If 
desired, a breast plate or combination 


spade handle can be furnished in place: 


of the rear grip shown in the illustra- 
tion. In the larger sizes a second re- 
movable side grip is placed opposite the 
switch grip, and an “old man” is fur- 
nished in addition to the rear grip for 
heavy drilling. 

The outfit is made in two sizes for 
operation on 110 and 220 volts. It is 
manufactured by the Black & Decker 
Manufacturing Company, Baltimore, 
Md., and is known as the B. & D. Type 
A Close-Corner Drill. 
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Series Transformer for Gas-Filled 
Tungsten Street Lamps. 

The rapidly increasing use of gas- 
filled tungsten lamps for street light- 
ing is directing attention to equipment 
for promoting the highest efficiency 
possible with this type of unit. It is 
well known that this type of lamp 
gives its highest efficiency when it is 
supplied with heavy currents, say 15 
or 20 amperes. For this purpose fix- 
tures including autotransformers, or 
compensators, have been furnished by 
a number of manufacturers. A new 
type of transformer, especially designed 
for this purpose and which is said to 
have some advantages over the auto- 
transformer, has been placed on the 
market by the Kuhlman Electric Com- 
pany, Elkhart, Ind. 

This transformer has its primary and 
secondary windings entirely distinct, 
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in fact insulated with a very heavy in- 
sulating wall which is tested to with- 
stand a pressure strain of 20,000 volts. 
The primary is connected in series with 
tbe series street-lighting circuit. The 
secondary is connected directly to the 
lamp terminals. Each lamp is entirely 
independent of every other and no gen- 
eral interruption of the circuit can fol- 
low an accident to one or more lamps. 
This type of transformer can be used 
on circuits containing from 10 lamps 
upward and the series circuit contain- 
ing the primaries can be connected di- 
rectly to the source of supply or toa 
step-up or step-down transformer with 
voltage taps connected to the source. 
The use of a constant-current regu- 
lator in the series circuit is dispensed 
with. All that is necessary is to pro- 
vide the main series circuit with the 
proper voltage for the number of lamps 
connected. The transformers them- 
selves maintain the lamp current con- 
stant within one per cent of rated value, 


Kuhiman Series Transformer for Gas-Fillied 
Tungsten Lamp. 


this regulation being maintained if any 
number up to one-fourth of the total 
lemps should burn out or be removed. 
Ii more lamps should burn out, then 
the current in the remaining lamps falls 
gradually to a point to where the il- 
lumination diminishes appreciably, but 
no injury can be imposed on the remain- 
ing lamps. If a considerable number 
of the lamps should be burned out or re- 
moved, the voltage supplied to the se- 
ries circuit can be readjusted. The in- 
dividual transformers absolutely take 
care of any conditions brought about in 
the circuit by lamps going out or be- 
ing removed. 

Since the primary and secondary of 
each transformer are completely inde- 
pendent electrically, this insures hav- 
ing the lamp free from high-potential 
current. The lamp, therefore, can be 
taken care of by a lineman or trimmer 
with perfect safety. The secondary 
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voltage is only 15, 20 or 25 volts, de- 
pending upon the size of lamp used. 

This.type of transformer can be in- 
stalled both on overhead and under- 
ground circuits. In the case of orna- 
mental-post lighting from underground 
circuits the series supply circuit is in- 
stalled in conduit or in steel-armored 
cable with the small transformer in the 
base of the post; since no high-voltage 
wires enter the post at all and only the 
low lamp voltage must be taken care of, 
the need for expensive high-voltage con- 
ductors in the post is dispensed with 
and the liability for trouble eliminated. 
In the case of the overhead construc- 
tion, the transformers may be suspend- 
ed from the cross-arm or arranged for 
mounting directly above the lamp fix- 
ture. A circuit containing these trans- 
formers in full operation has a power- 
factor of 99 per cent or practically 
unity. The transformer efficiency is 
about 93 per cent. 

Great care is taken in every feature 
of the construction of the transformer. 
The primary or high-tension terminals 
ere brought out on opposite sides and 
well insulated. Terminals for the low- 
voltage secondary are brought out at 
the bottom. Only high-grade mate- 
rials are used. The design is well pro- 
portioned and cumpact. 
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Automatic-Resistance Horn-Type 
Lightning Arrester. 


The ideal lightning arrester is one 
which offers instantaneous relief from 
abnormal voltages, but which prevents 
the flow of dynamic or generator cur- 
rent after the abnormal voltage has 
been relieved without producing any 
disturbances on the system upon which 
it operates. l 

The S & C automatic-resistance horn 
arrester recently placed on the market 
by Schweitzer & Conrad, 1770-1774 
Wilson Avenue, Chicago, Ill., for use 
on circuits of from 11,000 to 66,000 
volts, is a very ingenious device for ac- 
complishing the above results. As seen 
in the illustration, the arrester consists 
essentially of a horn gap and a number 
of resistance units so arranged that as 
the current rises up the horns the re- 
sistance is automatically cut in step by 
step into the circuit. Thus, without any 
moving parts, the current is rapidly 
cut down so that it breaks easily and 
without any serious voltage rise. It 
will be noticed that a sphere gap is also 
inserted in parallel with the horn gap 
to assist the dissipation of very-high- 
frequency waves, such as occur when 
charging an adjacent line, switching, 
and other similar causes. 

The chief difficulty experienced with 
horn gaps is that of breaking the arc 
rapidly and permanently without set- 
ting up oscillations and dangerous pres- 
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sure rises. The current is generally 
so heavy, that the arc is slow to break, 
and when it does finally break it does 
it so suddenly that a high-voltage rise 
occurs, which causes the arc to start 
across the bottom of the horn again. 

As will be seen from the illustration, 
the height of the new S & C horn is 
comparatively small for a given voltage. 
Unlike most horns, the sides of this 
horn rise parallel to each other until 
the resistance units have all been 
passed by the arc as it rises up the 
horns, when they diverge. The result 
of this is that the arc tends to rise 
very rapidly indeed, driven upward by 
the rush of heated air currents. As the 
dynamic current rises up the horns it 
is cut down in value, as the ever-in- 
creasing resistance becomes effective, 
and the strength of 
the arc weakened ' Poe oes 
accordingly, until 
the divergent por- 
tions of the horn 
are reached, when 
the thermodynam- 
ic and electrody- 
namic forces co- 
act to drive the 
arc, or what re- 
mains of it, up the 
horns to self-ex- 
tinction. It should 
be noticed that the 
discharge goes di- 
rect across the 
horn or sphere gap 
to earth, whereas 
the dynamic cur- 
rent, after the first 
instant, from the 
properties of the 
electric arc, or the 
tendency to rise 
upward, mnecessar- 
ily goes to ground 
through resistance. 

‘When an arc ex- 
ists in a circuit 
containing induct- 
ance and capacity oscillations tend to 
be set up. Such oscillations can, how- 
ever, be prevented and the oscillation 
dampened out if a resistance equal to, 
or greater than, the critical resistance 
be connected in series. This the S & C 
arrester automatically accomplishes. 
This horn gap and combination of re- 
sistance has proved remarkably effect- 
ive in limiting, and quickly suppressing 
the dynamic current without in any 
way interfering with the free discharge 
of abnormal voltages. 

The arrester is suitable for a large 
range of operating voltages, on systems 
employing grounded or ungrounded 
neutrals. The adjustment for the dif- 
ferent operating voltages is carried out 
by decreasing or increasing the horn 
gap, a simple matter of loosening two 
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screws. The resistance units are 
strong, of ample capacity and are un- 
affected by weathering. The arrester 
has an enormous discharge capacity 
and thus is not only able to discharge 
large quantities of lightning but can 
take care of both continuous and re- 
current discharges with ease. The ques- 
tion of overheating is not likely to en- 
ter. 

It is well known that circuits of com- 
paratively low voltage suffer more from 
lightning effects than do very-high-volt- 
age lines, notwithstanding the larger 
factor of safety of their insulation. In 
other words, the higher the insulation 
of a line the more immune will it be 
from trouble in this respect. The best 
protection against the effects of light- 
ning, whether it be from external or in- 
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S & C Automatic-Resistance Horn-Type Lightning Arrester. 


ternal causes, is to insulate the line as 
highly as it is feasible to do so, and in- 
troduce weaknesses, namely arresters, 
at frequent intervals. As the S& C 
arresters are very sensitive to voltage 
rises they are most efficacious for the 
protection of equipment and are high- 
ly recommended by the manufacturers 
for installation at the entrance to all 
stations and substations, whether of 
the indoor or outdoor type. For this 
latter class of stations, where they may 
be isolated and forgotten after being 
once installed, their substantial con- 
struction, the absence of moving parts, 
and the fact that they require no reg- 
ular attention, makes them particularly 
desirable. 

It is now also quite well known that 
insulator failures generally occur slow- 
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ly, the porcelain receiving numerous 
punctures before the final breakdown 
actually occurs. Expressed in another 
way, it is not the occasional surge that 
causes a line to fail, but the cumula- 
tive effect of individual surges which 
reduce the dielectric strength of the in- 
sulators until they are unable to with- 
stand the stress. It has become the 
custom to leave transmission lines 
without protection, except perhaps that 
afforded by the overhead grounded con- 
ductor, and not including the arresters 
in the neighborhood of the stations and 
substations which are for the protection 
of station equipment rather than for 
the line. This custom is the outcome 
of necessity rather than choice, be- 
cause until quite recently suitable ar- 
resters for the protection of transmis- 
sion lines have not been available at 
reasonable cost. Lightning strokes 
are, as a rule, so highly localized in ef- 
fect, due to their steep wave-front, that 
spillovers and shattering of insulators 
generally follow, unless an arrester is 
in the immediate field of influence. 

It is claimed by its manufacturers 
that the S & C horn-gap arrester is 
well fitted for this purpose, namely not 
only for the protection of stations and 
substations but for use anywhere along 
a transmission line, as past experience 
dictates or the topography of the coun- 
try suggests. The arrester can be 
placed wherever it will be most effec- 
tive without fear, because it is rugged 
and strong, there are no moving parts, 
and nothing to get out of working or- 
der. The insulators used on these ar- 
resters are so chosen that the spillover 
voltage is several times that of the ar- 
rester; they are thus able to successful- 
ly withstand the piling up of steep-front 
traveling waves of potential, such as 
the arrester is designed to discharge. 
The arrester is securely mounted on a 
substantial steel channel frame. All 
steel parts are well galvanized, hence 
worry and expense for maintenance due 
to moisture and other weather condi- 
tions are eliminated. 

In the matter of cost, which is essen- 
tially a practical one, this new arrester 
has a marked advantage over other ar- 
resters, for it is very low priced, while 
the cost of maintenance is practically 
nil. Not only do actual installations 
of the S & C arrester show a consider- 
able saving in the first cost of obtain- 
ing protection, but the superior pro- 
tection afforded, and the saving in cost 
of insulators and equipment accruing 
therefrom, together with the better 
service record, are becoming more and 
more apparent as time goes on. 

— 

The Portuguese government has 
made an appropriation for the estab- 
lishment of a long-distance wireless 
station at Lisbon to be operated by the 
navy. ; 
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Motor-Driven Fire and General 
Alarm Siren. 

In many small communities, particu- 
larly of industrial character, as well 
as in large industrial plants, there 1s 
need of a powerful and distinctive gen- 
eral alarm signal. What is known as 
the Denver Siren was constructed by 
the Hendrie & Bolthoff Manufacturing 
& Supply Company, Denver, Colo., in 
order to supply this need by a motor- 
driven device that would create a dis- 
tinctive sound suitable for fire and gen- 
eral alarms, and that could be operated 
by a switch placed alongside of the 
operator at the telephone central office 
or at any other suitable place or places. 

The revolving part of the siren is 
made of aluminum, mounted upon Hess- 
Bright ball bearings, and the outside 
portion, or stator, of bronze. The 
rotor does not touch the stator at any 
point and thus revolves very easily. 
The siren gives the best results when 
equipped with a three-phase induction 
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operators traced down enough of these 
calls to prove that the sound was dis- 
tinctly heard at distances of five miles 
in opposite directions. 

The siren should be placed upon a 
building or tower near the center of 
town, with no higher building closer 
than about 200 feet. The motor and 
transmission are protected from the 
weather by a close-fitting metal hood. 
The siren itself cannot be covered and 
is therefore made of bronze and alumi- 
num, neither of which will corrode. 
Rain will not affect the siren, and in 
order that snow may not clog it. a 
simple roof, flat and smooth on the 
under side and supported by four posts, 
is placed over it. This at the same 
time serves as a reflector for that por- 
tion of the sound that ordinarily goes 
skyward. 

If the siren is placed on top of some 
building not far from the telephone ex- 
change, the powcr wires can be run to 
it through the telephone ofhce. The 


Motor-Driven Alarm Siren. 


motor, and it is guaranteed to be con- 
structed properly from mechanical and 
electrical standpoints. A single-phase 
motor can be used, but three-phase 
power is recommended as being more 
satisfactory. 

When the switch is closed, the pitch 
increases quickly from the deepest 
audible sound, made by about 16 
vibrations a second, to the sound made 
by 700 vibrations a second, which is 
about the same as high C (two octaves 
above middle C on a piano). The 
switch can then be opened and closed 
at intervals of two to five seconds, 
and the pitch varied at will. The sound 
so produced is very penetrating indeed, 
as was indicated by the telephone calls 
that came in over the rural lines ask- 
ing what was the cause of the noise in 
Longmont, Colo., when the siren was 
tested there. One of the telephone 


operator can then close the switch and 
turn in the alarm immediately upon re- 
ceipt of a telephone call. Other switches 
can also be located at convenient 
points, if it is thought necessary or de- 
sirable. 

Sound penetration is materially af- 
fected by local conditions and it is im- 
possible to determine how much sound 
may be needed to fulfill indefinite re- 
quirements. The Denver siren makes 
very efficient use of electric power in 
creating sound, and the three horse- 
power size is ample for most places. 
Larger sizes are built to order, the five- 
horsepower siren creating twice the 
volume of sound of the three-horse- 
power size. Both sizes give the same 
range of pitch. The dimensions of the 
smaller size outfit are 40 by 20 by 15 


inches: its weight complete is 300 
pounds. 
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New Primary Cutouts of Safety 
Type. 


A new line of expulsion-type pri- 
mary cutouts of improved design has 
been developed by the General Elec- 
tric Company, Schenectady, N. Y., for 
outdoor use. They have standard rat- 
ings of 15 and 75 amperes, 6,600 volts 
or 100 amperes, 2,500 volts. 

The main feature of the design is the 
absolute safety afforded the operator 
in refusing the cutout. When the door 
is opened, the fuse-holder is automat- 
ically disconnected from the circuit. 
The ring bolt and latch, with which the 
door is fitted, are well separated from 
all live metal parts, so that it is entirely 
safe to handle. 


The boxes are constructed of well 


Primary Safety Cutout. 


seasoned ash, _ oil-impregnated and 
further protected from weather condi- 
tions by an outside coat of black japan. 
On the bottom of the box is an indi- 
cator in the form of a brass card-re- 
ceiver placed over the gas outlet of-the 
expulsion fuse. Into this receiver can 
be slipped a white card, a square of oiled 
paper, or a very thin sheet of white 
celluloid, forming a white target against 
the black background of the box that 
can be readily seen from the ground. 
The blowing of the fuse causes a dis- 
charge of gas from the end, which dis- 
lodges the card from its receiver. This 
feature obviates the necessity of climb- 
ing up to asceftain-fuse, condition. 
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Latge Four-Cylinder Vertical Die- 


sel Engine. 

The Busch - Sulzer 
Engine Company, St. Louis, Mo., has 
been manufacturing Diesel engines for 
the past 15 years, during which time 
its ripe experience has enabled it to 
produce these very efficient prime mov- 
ers to meet exactly the conditions of 
cperation and attendance existing in 
this country. Coupled to this experi- 
ence has been the skill and engineer- 
ing ability of its European associates, 
the firm of Sulzer Brothers, of Switz- 
erland. This combination has played 
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achievement in the building of Diesel 
engines. A combined side and front 
view of this engine is shown in the ac- 
companying illustration. 

This engine is of the four-cylinder, 
single-acting, four-stroke-cycle, in- 
closed-crank-case, medium-speed, ver- 
tical type, a type that is particularly 
suitable where continuous service and 
high maintenance of efficiency and gen- 


eral economy in operation are expect-. 


ed. The frame of this machine is said 
by the manufactufers to be not only 
more rigid than the A frame but more 
quiet in operation; it also precludes 


Four-Cylinder Diesel OIl Engine, 500 Brake-Horsepower. 


an important part in the general design 
ard the selection of materials, as well 
as to the finish given to the various 
farts of the engine. The aim has been 
continually to make a very substantial 
and completely reliable unit and one 
capable of very close speed regulation. 

In connection with the Panama- 
Pacific International Exposition at San 
Francisco, the company has built and 
is now installing a 500-horsepower type 
B engine. in the construction of which 
it has taken particular care since it is 
to be an exhibit typical of the highest 


the possibility of the escape of gas 
mto the engine room when piston rings 
become worn; the throwing of oil is 
also eliminated. Despite the compact- 
ness of this frame construction every 
part of the engine is very accessible. 
The inclosing case can be readily re- 
moved to give access to the crankshaft 
and bearings. The gallery makes every 
portion of the upper section of the 
engine immediately accessible. The 
base of the frame extends a consider- 
able distance below the floor level. This 
strengthens the hase and places the 
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crankshaft very low so as to minimize 
vibration. 

In the photograph herewith, which 
was taken on the test bed of the com- 
pany’s St. Louis works, the three-stage 
air compressor is in the foreground 
and looks like a fifth cylinder on the 
engine. The compressor is driven from 
the crankshaft. Special means have 
been provided for cooling the com- 
pressed air between the different stages 
and after final compression; also means 
for the extraction of moisture. The 
air is used for fuel injection. 

The camshaft is located on a level 
with the cylinder heads, which con- 
struction eliminates the use of push 
rods, reduces the number of parts and 
arranges those parts which should 
have regular inspection at a convenient 
height where they may be regularly 
and readily inspected by the operating 
engineer. 

The governor is at the right-hand 
end of the engine. Besides controlling 
the amount of oil delivered by the fuel 
pump to the various cylinders, it reg- 
ulates the lift of the needle of the fuel 
valve and the duration of its opening; 
it also controls the amount of air com- 
pressed by the air compressor. These 
are the three factors which control the 
economy of this type of engine and 
with the type of governor used all of 
them are automatically regulated by 
this single mechanism. 

Above the governor and directly 
above the gallery plates is the fuel- 
pump set, which is one of the things 
controlled by the governor. There are 
four levers on the pump, each with 
two handles; one set extends down be- 
low the gallery plates for operation 
from the floor and the other set extends 
upward for operation from the gallery. 
These levers have three positions and 
control the priming of the fuel system, 
the starting and the stopping of the 
fuel flow to the fuel valves. There is 
a lever for each cylinder and there- 
fore each cylinder may be separately 
controlled. 

The fuel pump group consists really 
of four separate pumps, the cylinders 
of which are cast in an integral piece. 
The pump group is operated by eccentrics 
from the vertical governor shaft and gives 
two discharges of fuel for each power 
stroke of each cylinder, thus affording 
very accurate speed regulation for any 
change of load occuring between two 
working impulses; it also influences 
the quantity of fuel on the second dis- 
charge stroke, thus giving two regulat- 
ed discharges to the atomizers for each 
opening of the fuel valves of the cylin- 
ders on the combustion stroke of the 
cycle. 

The engine is equipped with a sys- 
tem of forced lubrication operated by 
a rotary positive-displacement pump, 
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which contains oil filters in duplicate 
and also a cooler. Therefore this sys- 
tem not only lubricates the bearings, 
but cools them at the same time. The 
oil is fed at a pressure of 30 pounds 
per square inch and is carried from 
the main bearings through the shaft 
to the crankpin bearings and thence 
through the connecting rods to the 
wrist pins. A large continuous flow of 
oil is supplied. 
The oil is filtered, 
cooled and used 
over and over 
again. 

Throughout the 
design and con- 
struction of the en- 
gine the highest 
character of engi- 
neering skill and 
workmanship have 
been combined. 
Great care is taken 
to see that each 
part is constructed 
not only so that it 
functions properly 
and economically, but that it will con- 
tinue to do so and give absolute relia- 
bility without excessive attention. 

———___.4---————__ 

Indiana Rubber & Insulated Wire 
Company’s Chicago Branch. 
When F. D. Schwartz took up his 
new work as western manager of the 
Indiana Rubber & Insulated Wire Com- 
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ces, salesroom and warehouse facilities 
are provided and the company an- 
nounces that a stock of Paranite rub- 
ber-covered wires and cables large 


enough to supply usual or even extraor- 
dinary demands will always be available 
in the Chicago branch. The territory 
under the immediate jurisdiction of the 
Chicago office embraces all of north- 
western Canada and that part of the 


Office of Chicago Branch, Indiana Rubber & Insulated Wire 


Company. 


United States not ineluded in the New 
England states, New York, Pennsyl- 
vania, Delaware, Maryland, and New 
Jersy. 

Although extensive additions have 
been made to the plant of the Indiana 
Rubber & Insulated Wire Company, at 
Jonesboro, Ind., within the past few 
years, expansion for further manufac- 
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Western Electric Company’s An- 


nual Electrical Supply Year 
Book. 
The Western Electric Company 


starts the new year by distributing the 
first edition of its “1915 Electrical 
Supply Year Book.” This large cat- 
alog, for such it is, represents some- 
thing radically new in the electrical 
supply field. No jobber has issued a 
general catalog more frequently than 
once every three years. It has re- 
mained for the Western Electric 
Company to adopt a definite policy of 
an annual catalog, which it believes 
will serve to give the industry at all 
times the most recent information ob- 
tainable on the materials which it sup- 
plies. 

The book departs from the beaten 
path in another particular; in place of 
the manufacturers’ list prices, which 
catalogs of this kind have heretofore 
invariably carried, this new book an- 
nounces a complete series of Western 
Electric list prices upon which a uni- 
form basic discount applies, such a dis- 
count indicating to the holder of the 
catalog his approximate price on all 
the articles listed. It is significant | 
that at last someone in the electrical 
field has had the -far-sightedness to 
initiate and the ability to carry out a 
comprehensive plan of readjusting the 
present confused price situation in the 
electrical industry. 

It is only a few years ago that the 


Part of the Wire and Cable Stock In the Chicago Branch of the Indiana Rubber & Insulated Wire Company. 


pany’s branch and warehouse, in Chi- 
cago, Ill, he originated a slogan that 
tersely defines the quality of his com- 
pany's product: “If it’s Paranite, it’s 
Right.” He intends to make that slogan 
known to every user of rubber-covered 
wires and cables and if his eight years 
of experience and achievement as city 
sales manager of the Electric Appli- 
ance Company are a criterion, he is 
bound to succeed. 

The new Chicago branch is located 
at 210 South Desplaines Street. Off- 


turing facilities is, needed, and 1915 
will witness the completion of plans 
to handle and market a greatly in- 
creased output. At present the plant 
is working 24 hours per day, so it is 
apparent that an increase in capacity 
is needed. 
ths ee ek 

The provincial government of the 
Island of Tasmania has purchased the 
partly completed hydroelectric plant at 
Great Lake and proposes to spend $500,- 
000 at once toward its completion, 


hardware business was carried on un- 
der the same unsatisfactory price con- 
ditions, i.e., the necessity for the job- 
ber to sell goods from manufacturers’ 
lists, following the manufacturers’ 
wide variety of differing discounts. 
In the electrical field it has long 
been recognized that if the people en- 
gaged in the business are ever going 
to find it reasonably profitable, the 
cost of operating must be reduced and 
one of the first places where it has 
been recognized this cost ought to be 
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reduced, has been in the simplifying 
of the method of estimating on mate- 
rial and the purchasing and sale of 
supplies. 

The task of reducing the manufac- 
turers’ lists to a uniform jobbing- 
house list involved a tremendous 
amount of work. The Western Elec- 
trie Company has tackled the job and 
carried it into successful execution. 
This marks an important step in the 
development of the electrical jobbing 
business. The contractor who is called 
upon to estimate on jobs can now 
make it unnecessary to refer to one 
list price and carry in his mind one 
string of discounts for wire, another 
for porcelain, another for schedule 
material, another for fixtures, 


Book before him, he can open at any 
page, apply a uniform discount and 
arrive at a price which he can safely 
figure represents his cost, or he can 
group the quantities of material he 
needs together with the total list 
prices applying thereon, and again ap- 
ply the uniform discount and have a 
working basis upon which to figure his 
profits on the job. 

The trade will find that the Western 
Electric Company has overlooked no 
point toward making this book easy 
of reference, as well as complete in its 
listings. Although containing more 
than 1,260 pages, including an alpha- 
betical index, it probably weighs less 
than any similar general catalog. 

One of the features of the book is 
a 24-page advertising section embrac- 
ing examples of advertising and sell- 
ing helps which the company furnishes 
to its agents in connection with the 
sale of goods carrying its familiar 
trade name. This section of the cat- 
alog includes the listing of electro- 


types for newspaper advertising, 
street-car cards, typical window dis- 
plays, lantern slides, booklets and 


other literature on fans, motors, vac- 
uum cleaners, washing machines, in- 
terphones and electrical household de- 
vices of every nature. These helps 
have been made extensive use of by 
central stations, dealers and contract- 
ors, who have taken advantage of 
some of the company’s well planned 
selling campaigns, but this is believed 
to be the first comprehensive collection 
of the kind which has been gotten to- 
gether by any manufacturer or jobber. 

The production of this catalog es- 
tablishes the right of the electrical 
jobber to a place in the industry. In 
addition to traveling a force of sales- 
men, maintaining an adequate stock of 
goods at convenient distributing cen- 
ters, carrying the credit risk of the re- 
tailer, contractor and central station, 
the jobber may be a real constructive 
force toward the betterment of condi- 
tions in the business. 


etc. 
With the new Western Electric Year 
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Westinghouse Electric Develop- 
ments in the Year 1914. 


In spite of the business depression 
prevalent during the year just passed 
there has been the customary advance 
along electrical lines. This progress, 
however, has been confined to exten- 
sions of existing standards and lines 
rather than any new or startling dis- 
coveries or inventions. 


Turbogenerators. 

The gradually increasing size of gen- 
erating units has kept apace this year 
until we now look with the utmost 
complacency on the installation of a 
35,000-kilowatt turbogenerator, where- 
as a few years ago we marveled at a 
10,000-kilowatt set as reaching the lim- 
it in the way of size. The growth in 
size has been a regular and normal one, 
due entirely to the demand for large 
and more efficient units, to take care 
of the rapidly increasing use of elec- 
tricity in the home, office, store, fac- 
tory, and farm. 

The Westinghouse Electric & Manu- 
facturing Company is installing for 
Brooklyn Rapid Transit Company the 
30,000-kilowatt “double” unit, which 
has recently been described. Closely 
akin to the increasing size of the gen- 
erating units is the continued growth 
of high-tension voltages for trans- 
mission purposes, as exemplified by the 
Pacific Light & Power Company in 
California, which uses 150,000 volts. 
These transformers reported in 1913 
still hold the record for a high-voltage 
commercial installation. 

An interesting development in con- 
nection with this plant is the use of 
automatic voltage regulators on both 
generating and receiving ends, thus 
maintaining constant potential at both 
points, the regulators on the latter 
being used with the synchronous con- 
densers. 

Transformers. 

Transformers of the self-cooling type 
are now being built up to 5,000-kilo- 
volt-ampere capacity, of sheet steel 
equipped with external radiators made 
oil-tight by oxacetylene welding proc- 
ess. The air-blast transformer has 
also reached a maximum size in a 
a  3,500-kilovolt-ampere, single-phase 
unit in 25-cycle service. 

A new development is the portable 
transformer substation, consisting of a 
car 10 feet wide by 35 feet long, hav- 
ing mounted thereon three oil-insu- 
lated, self-cooled transformers with 
high-tension and low-tension switch- 
ing equipment, and having a capacity 
of 4,000 kilovolt-amperes. This com- 
pact arrangement is made possible by 
a forced draft through ducts around 
the base of the transformers. 


Electric Drive. 
One of the most interesting applica- 
tions of electrical machinery within 
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the past year, and which has proven 
its economy and efficiency, is that of 
driving rolls in sugar mills by means 
of electric motor power. Not only has 
the apparatus for this method of drive 
been cheaper than the Corliss engines 
formerly used, but installation costs 
have been less. It has been more 
economical in operation; expense in 
point of attendance and oil has been 
less, and annual charges heretofore 
necessary to completely disassemble, 
overhaul and reassemble the engines 
eliminated. The operators have also 
gained greater control, and are in a 
position to better and more quickly 
vary the speed of the rolls, thus prac- 
tically guaranteeing continuous service. 

The use of electricity in steel mills 
has continued. A number of large di- 
rect-current motors have been con- 
nected to the rolls for producing hoops 
by the Sharon Steel Hoop Company, 
this class of work having previously 
been performed by alternating-current 
motors. 

A number of steel companies have 
installed electric furnaces, indicating 
an appreciation on their part of the 
ease of application and accurate con- 
trol, as well as other advantages of 
this later electrical development. 

A particularly noticeable fact is the 
adoption of central-station power by 
the steel mills, coal companies and 
railroads for work in their respective 
lines, the latter two particularly for 
work at the terminals. The Westing- 
house company alone, at a rough esti- 
mate, has furnished equipment during 
the past year that will result in 1915 in 
an output by central stations of 15,000,- 
000 to 20,000,000 kilowatt-hours of 
energy for this class of service, as- 
suming normal business conditions. 

During the past year the railroads, 
steel foundries, steel mills, and ma- 
chine shops, in particular, have taken 
quite an active interest in the subject 
of arc welding. A very considerable 
saving is effected by its use, and the 
advantages of this apparatus are just 
beginning to be appreciated. Undoubt- 
edly there is still a wider field for its 
use. The Westinghouse company has 
been actively engaged in the develop- 
ment of this proposition, and has fur- 
nished approximately two-thirds of the 
welding equipment installed during the 
past year, the railroads at the present 
time being the principal users. 

In industrial lines the development 
has been mainly along the lines of re- 
finement, particularly in reference to 
the control, the Westinghouse com- 
pany during the past year having 
brought out alternating and direct-cur- 
rent magnet switches, automatic start- 
ers, and controllers for use with va- 
rious industrial applications, and im- 
provements in reversing-motor planer 
equipments. The company has also 
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extended its lines of industrial motors, 
including: the polyphase and single- 
phase types, elevator motors, blowers 
of the Ventura type, and direct trac- 
tion elevator motor and control, which 
latter is meeting with marked success. 
Relays and Circuit-Breakers. 

In the case of switchboards progress 
has been made in the protection of 
circuits by means of improvements in 
relays and circuit-breakers. An in- 
duction type relay operating on watt- 
hour meter principles, that obviates 
troubles experienced with the bellows 
type, has been brought out. This re- 
lay has a self-contained torque com- 
pensator giving inverse-time-element 
on ordinary overloads, and definite- 
time-element on heavy overloads, or 
short-circuits. 

A direct trip attachment has also 
been developed so that a circuit-clos- 
ing relay of this type can be used with 
a circuit-breaker tripped from a cur- 
rent transformer, where no shunt trip 
circuit is available. This attachment, 
which can be built for circuit-breakers 
already installed, consists of an auxil- 
sary magnet, which prevents the trip- 
ping plunger of the circuit-breaker 
from operating until the relay contacts 
close. 

In the design of oil circuit-breakers 
themselves no very great changes have 
occurred, but the year has seen much 
progress along the lines of following 
out the great improvements which 
were commenced during 1913. The 
principal advance has been in the use 
of one-piece cylindrical tanks with 
round bottoms for circuit-breakers of 
heavy capacity, this obviously being 
the very strongest type of tank which 
it 1s possible to obtain. 

During 1914 several 24,000-ampere 
carbon-type circuit-breakers were put 
into service, these being the largest 
capacity circuit-breakers of any kind 
ever built. 

Outdoor oil circuit-breakers can now 
be obtained for any voltage from 13,200 
to 165,000, electrically operated, at rea- 
sonable prices, and in entirely self- 
contained units for automatic opera- 
tion, and at the lower voltages with 
self-contained inverse-time-limit over- 
load. 

Meters. 

The introduction of the reactive- 
factor meter in place of the power- 
factor meter, in other words, the use 
of a meter to measure the sine of the 
angle of lag or lead instead of the 
cosine, was made during the year. The 
meter is the same in principle as the 
power-factor meter, but it enables op- 
erators to keep the power-factor closer 
to unity than can be done with the old- 
er instrument. 

A distinct advance has been made in 
metering electric energy by the intro- 
duction of a watt-hour demand meter, 
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thus catering to the demand of users 
of electric rates who insist on includ- 
ing the demand as well as kilowatt- 
hours consumed. The Westinghouse 
company has brought out a demand 
meter that has neither clock, motor, nor 
timing device, contacts or solenoids. 
It is self-contained, and of about the 
same size as an ordinary meter, and 
contains a secondary disk, in the same 
magnetic field as the main disk, which 
is controlled by an escapement wheel 
and cog. A pointer connected there- 
to indicates the highest watt-hour de- 
mand for the given period of time. 

A fault-localizer just brought out, 
new in application, but not new in 
principle, permits the ready and exact 
location of a ground in a cable circuit. 
It is a combination of a galvanometer 
and resistances, forming a conveniently 
operated bridge for determining the 
location of the fault. 

Rotary Converters. 

Continued use of commutating poles 
on rotary converters has proved their 
usefulness. A 4,000-kilowatt, 600-volt, 
25-cycle converter is now being built 
for the Interborough Rapid Transit 
Company in New York, with a 300 per 
cent momentary overload guarantee. 
A 2,000-kilowatt, 270-volt, 60-cycle 
synchronous booster rotary is now be- 
ing built for the Cleveland Electric 
Illuminating Company, which will be 
the largest 60-cycle rotary of this type 
ever built. 

The most notable feature about the 
above developments is the comparative- 
ly higher speeds that have been used 
over those formerly used. The use 
of commutating poles in the design of 
these machines has made not only this 
higher speed possible, but has pro- 
duced better machines, it being par- 
ticularly noted that the peripheral 
speeds of these machines are very lit- 
tle, if any, higher than the peripheral 
speeds used on the non-commutating- 
pole designs. 

Compensated windings have been ef- 
fectively used in addition to com- 
mutating poles on generators, where 
subjected to very severe peak loads, 
such as in large flywheel motor-gen- 
erator sets. 

A new line of constant-current 
transformers for series arc lamps and 
incandescent lamps has also been 
brought out by the Westinghouse com- 
pany. 

Lamps and Fixtures. 

Possibly one of the most pronounced 
developments of the year has been the 
increased use of Mazda lamps for 
street-lighting purposes. Until recent 
years the arc lamp had a monopoly of 
the street-lighting field. It has la- 
bored under the disadvantage of a 
rather high upkeep, the necessity for 
recarboning and a somewhat flicker- 
ing light. All of these shortcomings 
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are overcome by the Mazda lamp, 
whose advantages are sufficient to have 
caused it to Se used to a very consid- 
erable extent for street-lighting pur- 
poses, and its popularity in this use ap- 
pears to be extending rapidly. 

This has led to the adoption of a 
new fixture for use with these new 
street-lighting units, a complete line 
bearing the trade name “Luxsolite,” 
for both multiple and series Mazda 
lamps, having been brought out dur- 
ing the year. 

Appliances. 

The use of domestic devices has con- 
tinued with increased popularity, and 
no startling innovations have been 
brought out, but rather a general im- 
provement and extension of existing 
lines. Among the improvements made 
by the Westinghouse company during 
the year may be mentioned a new five- 
cup coffee percolator, thus bringing 
this useful device into the reach of 
practically every one having electric 
service; an electric curling iron; a new 
electric iron with an efficient detach- 
able rear connection giving perfect 
contact; an improved type of non- 
luminous heater; an electric linotype 
pot for heating type metal for linotype 
machines, eliminating the objections 
of gas, gasoline or kerosene heaters for 
this service, and adding a new source 
of power for central-station develop- 
ment. 

Electricity on Gasoline Automobiles. 

The use of electricity in the automo- 
bile is one of the modern develop- 
ments which has grown rapidly. At 
first the only use that electricity found 
in the automobile was for purposes of 
ignition. However, the convenience of 
electricity has won over the automo- 
bile field in a remarkable manner in 
the past few years. In these modern 
days no automobile is complete unless 
the gas-engine charges are electrically 
ignited, and it is equipped with electric 
lights, and an electric motor for start- 
ing the engine, and electric devices for 
shifting the gears, and doing many of 
the things which formerly were done 
by some other means. 

These, of course, are not entirely de- 
velopments of the past year, but the 
past year has shown its fair share of 
the refinements in this particular de- 
velopment. The single machine, with 
a single armature and single commuta- 
tor, which may be used either as a 
motor for starting the engine or as 
a generator for charging the storage 
battery, is a development of the year. 
Further, the idea of making the elec- 
tric unit entirely self-contained is one 
of this year, as a self-contained unit 
has been produced which comprises a 
motor, a generator, a distributor, and 
the necessary induction coils, etc., for 
the ignition. Another development is 
the magnetic pinion shift, wherein the 
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Starting motor is thrown into gear by 
means of a magnetic device, instead of 
a manually operated device, as in pre- 
vious years. It is surprising how com- 
pletely the electrical equipment has 
won over the automobile field in re- 
cent years. There seems to be no 
question but what electricity not only 
has come to stay, with the automobile, 
but has come to be developed to a 
much larger degree in the future of 
this vehicle. 
Railway Apparatus. 

The year 1913 saw the adoption of 
the split-phase system for the electric 
locomotives on the Elkhorn-Bluefield 
electrification of the Norfolk & West- 
ern Railway Company. The year 1914 
saw the reduction to practice of the 
system and the actual construction of 
the locomotives. A trial locomotive was 
first built, and proved thoroughly sat- 
isfactory, and shipment of the final 
locomotives is under way. 

The development of the split-phase 
locomotive referred to above has led 
to the development of a control quite 
different from that ordinarily employed 
in connection with heavy traction 
equipments. The most unique feature 
of the control is the liquid rheostats, 
which provide for an exceptionally 
smooth acceleration, regardless of the 
size of the train, and at the same time 
provide a ready means for the bal- 
ancing of load between units having 
drivers of slightly different diameters. 

The electrification of the main line 
of the Pennsylvania from Philadelphia 
to Paoli is rapidly approaching com- 
pletion. This single-phase installation 
is a very important step in the rail- 
way field. 

The year 1914 is also notable for 
the demonstration of the practical op- 
erating characteristics of the metal 
rectifier, as developed by the West- 
inghouse Electric & Manufacturing 
Company. 
the Pennsylvania Railroad, a combina- 
tion baggage and passenger car was 
equipped with rectifiers and direct-cur- 
rent motors of 1,000 horsepower total 
capacity. After satisfactory prelimin- 
ary operation on the test track at East 
Pittsburgh, extended tests were under- 
taken on the New York, New Haven & 
Hartford Railroad, the object being 
to determine the effect of sustained 
operation at high voltage, durability of 
units under service conditions, influ- 
ence of large capacity systems, etc. 
This car has been operated over 20,000 
miles satisfactorily, and is at present 
hauling a train in revenue service on 
the New Haven road on a schedule 
calling for 240 miles per day. 

In direct-current railway-motor con- 
struction, a development promising 
great advance has been inaugurated in 
the shape of a 40 to 50 horsepower 
motor with a pressed-steel frame. This 
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-has attracted such widespread atten- 


tion that it is necessary only to men- 
tion it in this connection. This 
pressed-steel frame is only one of a 
number of applications of pressed steel 
in railway-motor design which have 
been undertaken during the year. 

The great popularity of the small- 
wheel motors previously developed led 
to the bringing out of a 40-horsepower 
motor with lower armature speed, de- 
signed to operate with the 26-inch 
wheel. Split motors have been great- 
ly improved by the production of a 
design employing through bolts for 
securing the housings into the frames. 
The single-phase motor design has 
been improved by the introduction of 
motors without resistance leads, and 
with simple control. 

Experimental motors and control 
for operation in connection with high- 
voltage  direct-current distribution 
systems have been developed. An 
equipment was tested at various po- 
tentials up to as high as 7,000 volts, 
with very satisfactory test results. In 
this connection it is interesting to note 
that there have been a number of ex- 
tensions to existing 1,200 and 1,500- 
volt roads, as well as some new roads 
which have been electrified on this 
basis. 

During the past year there have been 
numerous applications of the pneu- 
matically operated drum-type contro], 
already well known to the trade as 
type “PK” cantrol. A modified form of 
the “PK” control has been employed 
in connection with 200 equipments, 
which will be operated in the new 
New York municipal subway. In this 
connection it is interesting to note that 
these equipments will be supplied with 
automatic train-line couplers operating 
storage-battery control circuits, which 
are at a potential of 32 volts from 
ground. The low-voltage train control 
offers the best protection against the 
development of grounds, and insures 
the most complete control of the train 
at all times. 

The last year has marked the appli- 
cation of numerous type “AB” control 
equipments, both for elevated, subway, 
and steam railroad electrifications. The 
adoption of this type of control ap- 
pears to be a step toward the use 
of automatic train-line couplers. 

In small locomotives the bar-steel 
frame has increased in favor, and is 
now standard on mine and industrial 
locomotives up to and including 18 
tons. Storage-battery locomotives, 
also for mine and industrial service, 
have been standardized to and includ- 
ing six tons. Sleeve-type armature 
bearings of bronze continue to give 
such excellent results that the ex- 
tensive application of anti-friction 
bearings is still unjustifiable. Flexible 
gears have been adopted by large op- 


45 


erating companies as standard, and 
wide application of this type of gear- 
ing is looked for. A considerable ad- 
vance has been made in railway gear- 
ing, and forged gears have received 
very wide application. The tendency 
of the times is toward a higher grade 
of gearing, and in line with this tend- 
ency the type “BP” gear has been 
adopted as standard. Oil-ring bear- 
ings have been introduced on large 
locomotives for armature bearings, and 
give promise of very satisfactory re- 
sults. 

Overhead line construction has been 
developed in many respects, and the 
problem of current collection has re- 
ceived a great deal of study. The 
double-shoe pantograph trolley, de- 
veloped in 1913, has been run in test 
service, and an entirely new record set 
in the collection of current at high 
speed. With this trolley it is now 
possible, under favorable conditions, to 
collect 2,000 amperes at 60 miles per 
hour from a double trolley line. 

a 


Western Electric Developments in 
1914. 


Progress, in the familiar commercial 
applications of electricity, necessitates 
the development of new apparatus and 
the redesigning of old apparatus to 
meet the new requirements. The 
Western Electric Company during 
1914 made a number of new and im- 
portant developments in electrical ap- 
paratus, of which the following is a 
resume: 


Telephone Apparatus. 

The use of the standard package 
idea, as adapted to Interphone outfits, 
has been extended to include in all, 
four different combinations. The No. 
14 outfit includes two wooden wall- 
type Interphones, and the No. 15 two 
of the hand-set type. Interior and 
outside wiring outfits are packed with 
everything needed to put up the Inter- 
phones. Complete illustrated installing 
directions are furnished with all outfits. 

The No. 16-A Interphone outfit, con- 
sisting of two hand sets and installing 
material, is intended primarily for use 
in business offices and shops where 
there is already a bell, buzzer or an- 
nunciator system in operation. To in- 
stall this outfit it is not necessary to 
run any new wiring. No. 16-B out- 
fits, containing one hand set, are alsa 
provided for use, in addition to a No. 
16-A outfit for use on existing bell, 
buzzer or annunciator system having 
more than one push button, or where 
it is not desired to install hand sets at 
more than one point communicating 
with the buzzer or annunciator station. 

The No. 17 Interphone outfit consists 
of two hand-set Interphones, two bells 
and installing material. This outfit, 
when installed, provides for two-way 
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ringing over two wires, for which two 
batteries are required at each end of 
the line. It is intended for use in 
homes or offices. 

A new desk stand for intercommuni- 
cating service has recently been placed 
on the market for use in five and nine- 
station Interphone systems. This new 
desk stand, known as the No. 6034 
type, has ringing buttons in the base, 
and eliminates the extra push-button 
block that has heretofore been neces- 
sary, thus producing a more compact 
and convenient equipment. The desk 
stand is of the familiar Western Elec- 
tric type, finished in durable black. 


Switchboards. 


A new type of equipment for cen- 
tral-battery central offices has been de- 
veloped and placed on the market, 
after the successful termination of a 
number of trial installations. This 
switchboard equipment gives a form 
of semi-automatic operation, by mak- 
ing use of an automatic ringing and 
automatic listening feature. Auto- 
matic ringing enables the operator, by 
merely plugging into the called-for 
subscriber’s jack, to ring the latter’s 
telephone bell automatically at regu- 
lar intervals until the subscriber an- 
swers. The automatic listening fea- 
ture eliminates the necessity for oper- 
ating a listening key, the circuit being 
so arranged that the operator’s tele- 
phone set is connected to the calling 
subscriber’s line as soon as the oper- 
ator plugs into the answering jack. 
A distinctive feature is found in the 
fact that it is impossible to ring in the 
called-for subscriber’s ear, as ringing 
current is cut off by a tripping relay, 
either during the ringing or the silent 
interval, the instant the called-for sub- 
scriber takes the receiver from the 
hook. Other features embodied in this 
equipment are the facilities for auto- 
matic peg-count and automatic recall, 
whereby either one of the talking 
parties can, by means of automatically 
operated apparatus, instantly call the 
operator on the line without depend- 
ing upon the form of supervisory sig- 
nals now in general use. 

A new automatic ringing mechanism 
has been developed for use with these 
automatic ringing and listening equip- 
ments. This mechanism, which is 
used to produce the ringing and silent 
intervals, is of the clockwork type, 
making use of a high grade, reliable 
clock movement. This type of ma- 
chine is simple in design, and as trust- 
worthy as a motor-driven ringing ma- 
chine and interrupter. In order to 
maintain the minimum load on the 
apparatus that produces the ringing 
current the mechanism 1s so arranged 
that only one-third of the switchboard 
is connected to the ringing current at 
any one time. This makes it possible 


ELECTRICAL REVIEW AND WESTERN 


to serve a greater number of Switch- 
board positions than if all positions 
were ringing on the same interval. 

As a further development in stand- 
ardizing switchboard equipment a uni- 
versal type of multiple switchboard 
section has been produced. This can 
be used for any one of the following 
varieties of equipment: Common- 
battery multiple; common-battery par- 
tial multiple: common-battery multiple 
or partial multiple without answering 
jacks; lamp-signal magneto multiple; 
lamp-signal magneto convertible: mag- 
neto multiple or partial multiple using 
combined jacks and signals. By 
standardizing frameworks in this man- 
ner great flexibility is obtained. Equip- 
ments, in mauy cases, can be readily 
adapted to the various requirements 
prevailing in the telephone operating 
field. 

On magneto equipment making use 
of combined jacks and signals the lat- 
ter are mounted 10 per strip on newly 
devised punched mountings. These 
mountings are arranged to mount from 
the back of the board, as in the case 
of multiple jacks and answering-jack 
lamp sockets, and produce a more flex- 
ible and better appearing switchboard 
equipment. 

Mine Telephones. 


Development’ work in this important 
branch of the telephone art has been 
confined to the perfection of the mine 
rescue telephone equipment. This 
equipment, which provides a reliable 
and flexible means of constant com- 
munication between a rescue party in 
the mine and a directing party at the 
surface, has been developed in col- 
laboration with the Federal Bureau of 
Mines. The final design is such that 
it will meet successfully all the condi- 
tions that may arise in mine rescue 
work. 

With the new equipment it is pos- 
sible for a rescue party of from one to 
five men to be connected to the cir- 
cuit at the same time. The throat 
transmitter does not interfere with the 
use of standard oxygen helmet, and a 
high grade of transmission is obtained, 
even with all five sets in use, and all 
the coils of wire cut in, making a total 
transmission line of 3,300 feet. 


Railway Telephones. 

An efficient loud-speaking telephone 
for railway train-dispatching work has 
been produced, after considerable de- 
velopment work. The present West- 


ern Electric loud-speaking telephone. 


is unique, in that it has both of the 
essential qualities of clear enunciation 
and large volume. Service installations 
have already been made on the lines 
of two large railroad systems. The 
loud-speakers are used at the train 
dispatcher’s office and way stations, in- 
stead of head receivers. This relieves 
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the operator of the necessity of wear- 
ing a telephone instrument continuous- 
ly, and during thunderstorms or oth- 
er electrical disturbances, prevents the 
troublesome static noises from reach- 
ing the operators’ ears. 

A mechanically held selector has 
been developed for way-station signal- 
ing service. This is a group type se- 
lector, which does not require current 
during the ringing period, after it has 
once been operated. This is of con- 
siderable advantage in simplexing lines, 
and, furthermore, produces a saving of 
battery current. 

A convenient type of milliammeter 
and voltmeter small enough to be 
slipped into a coat pocket is available 
for line testing. The instrument is 
furnished in a substantial black finished 
case, and has screw type terminals. 
Accuracy is assured by caretul calibra- 
tion of the meter scale. 


Generators for Telephone Currents. 

There is now on the market a three- 
bar generator known as the No. 50 
type, that is sufficiently powerful to 
operate 10 to 30 telephones connected 
to a line 5 to 20 miles long, and its 
cost 1s such that it is economical for 
use on moderately loaded lines. This 
generator, which is furnished in the 
No. 1317 magneto telephone, embodies 
the same type of construction as the 
familiar No. 48 five-bar generator, and 
is equally as durable. It is not un- 
necessarily powerful, but furnishes all 
the energy that ordinary service de- 
mands. Tests have shown that it may 
be used on 90 per cent of the magneto 
lines now equipped with five-bar mag- 
net generator sets, and perform its 
functions satisfactorily. 


Relays. 

A new supervisory relay, the No. 200 
type, similar in many respects to the 
well known No. 194 type line and cut- 
off relay, is now available for switch- 
board equipment. The No. 200 relay 
is one of the most sensitive super- 
visory relays yet developed, its con- 
struction permitting of a greater wind- 
ing space than former types. The 
armature is “U” shaped, the old style 
knife-edge variety of armature hav- 
ing been discarded, as in the No. 194 
type relay. A micrometer adjusting 
screw permits of accurate adjustment. 
Every part of the relay is accessible 
for inspection. 


Vacuum Cleaners. 

A bag-on-the-handle type of elec- 
trically operated vacuum cleaner has 
been added to the line of Western 
Electric portables. This new cleaner 
is known as the No. 11, and is intend- 
ed for small houses and apartments. 
It embodies many new and distinctive 
features, among them a novel device 
for picking up threads, a controlling 
switch conveniently located under the 
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right hand of the operator, and a hor- 
izontal handle that also serves as a 
means for hanging the machine away 
in a closet. The dust bag, which is 
securely supported on the framework 
and does not hang loosely, is of ample 
capacity and easily emptied. The 
cleaner is of sufficient power to be 
used with an extension hose and sep- 
arate tool. 

Further development work on the 
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ATTACHMENT PLUGS, Fuseless. 
—Tregoning Electric Manufacturing 
Company, 318 Prospect Avenue, N. W., 
Cleveland, O. 

“Tregoning”, 660 watts, 250 volts. 

Separable-cap attachment plugs. 

Composition cap, catalog Nos. 219, 
223. 

Porcelain cap, catalog Nos. 220, 221. 

Non-separable attachment plugs. 

Catalog Nos. 225-28 inclusive. 

Approved December 7, 1914. 


CABINETS. — Electric Operations 
Company, 254 Thirty-sixth Street, 
Brooklyn, N. Y. 

Cabinets shown by tests and exami- 
nations conducted by Underwriters’ 
Laboratories to be in accordance with 
requirements of National Board of Fire 
Underwriters, have labels attached. 

Approved December 2, 1914. 


CIRCUIT-BREAKERS. — Condit 
Electrical Manufacturing Company, 293 
Franklin Street, Boston, Mass. 

Type CC, 50 amperes, 600 volts. 

Approved December 7, 1914. 


FASTENERS.—Machen & Mayer 
Electrical Manufacturing Company, 
Twenty-first Street and Fairmount 
Avenue, Philadelphia, Pa. 

Fastener, catalog No. 7026, for secur- 
ing flexible tubing in end openings of 
switch boxes. Brass-plated steel yoke 
with curved edges for gripping tubing 
at each end coinciding with end open- 
ings in box and secured by screw 
through center threading into back of 
box. 

Standard for use only with switch 
boxes of this manufacturer. 

Approved December 2, 1914. 


FUSES, Cartridge Enclosed.—Met- 
Topolitan Engineering Company, 1250 
Atlantic Avenue, Brooklyn, N. Y 

“Metropolitan” cartridge enclosed 
fuses, 61-190 amperes, 250 volts. 

Approved December 2, 1914. 


HEATERS, Electric—The Dover 
Manufacturing Company, Canal Dover, 


“A-Best-O” electric flatiron: catalog 
No. 6141: 5 amperes, 110 volts. This 
iron has adjustable thermostat for main- 
taining constant temperature, and is 
supplied with sheet-steel stand. 
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horizontal type of stationary vacuum 
cleaner has resulted in the production 
of cleaners having capacities up to 
and including 10 horsepower. The 
largest size is capable of cleaning very 
large buildings. 

A serviceable and efficient washing 
and wringing machine, placed on the 
market during the year, has already 
met with a great deal of favor. Every 
moving part of this machine is en- 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following ex tion 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


Approved December 2, 1914. 


RECEPTACLES, Standard.—Gener- 
al Electric Company, Schenectady, 
N. Y. 

“G. E.” wall sockets, brass-shell. 

Key, 250 watts, 250 volts, catalog No. 
G E282. : 

Key, 660 watts, 250 volts, catalog 
Nos. GE414-21 inclusive. 

Keyless, 660 watts, 250 volts, catalog 
Nos. GEO19, GE263, GE264. 

Keyless, 1500 watts, 250 volts, cata- 
log Nos. GE521-24 inclusive. 

Approved December 3, 1914. 


RECEPTACLES, Standard.—Pass & 
Seymour, Incorporated, Solvay, N. Y. 

“P, & S.” brass-shell, closed or slot- 
ted bases. 

Key, 250 watts, 250 volts. 

Cleat, catalog No. 807. 

Concealed, catalog Nos. 808, 809, 811, 
812, 817. 

Conduit box, catalog Nos. 805, 806, 
813, 815. 

For use on metal ceilings, catalog 
Nos. 814, 816. 

Molding catalog No. 819. 

Pull, 250 watts, 250 volts. 

Conduit box, catalog No. 428. 

Also above types with shade-holders 
attached: key type with composition 
or insulated metal key, or with “Shur- 
lok” attachment. 

Approved December 3, 1914. 


RECEPTACLES, Weatherproof.—E. 
H. Freeman Electric Company, Tren- 
ton, N. J. 

“Circle F”, 660 watts, 250 volts. 

Conduit box, catalog No. 269 (with 
rubber gasket). 

Approved November 19, 1914. 


SOCKETS, Standard. — Benjamin 
Electric Manufacturing Company, 128 
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closed. No belts or chains are used, as 
the motor is direct connected to the 
moving parts by a worm-gear shaft 
drive. 

The machine itself is made with a 
rustproof metal lining and a metal 
tub that will not warp. The wringer 
rolls have a safety release, while only 
two levers are needed for operating 
both washer and wringer. The cost of 
operation is remarkably low. 
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South Sangamon Street, Chicago, Il. 
“Benjamin” porcelain-shell. 
Keyless, 660 watts, 600 volts. 

outlet, catalog Nos. 424-27 

42414, 42514. 

Approved December 3, 1914. 


SWITCHES, Automatic. — Detroit 
Time Switch Company, 118 Kenilworth 
Avenue, Detroit, Mich. 

Automatic time switch, 20 and 30 am- 
peres, 250 volts. 

This device consists of cast-iron case 
inclosing eight-day clock mechanism, 
arranged to operate double-pole labeled 
snap switch. 

Approved December 2, 1914. 


SWITCHES, Knife.—The Bryant 
Electric Company, Bridgeport, Conn. 

“Bryant” or “Perkins”. 

Type “A,” 1, 2 and 3-pole, all capaci- 
ties, 250 and 600 volts; 4-pole, 60, 100 
and 200 amperes, 250 volts. 

Approved December 3, 1914. 


WASHING MACHINE. — Capital 
Electric Company, 321 North Sheldon 
Street, Chicago, fi. 

“Capital Safety First Electric Wash- 


Twin 
inclusive, 


er”, 
This device is a portable motor-driven 
washing machine and wringer with all 
operating parts, except wringer rolls, 
inclosed. Under severe conditions of 
service, input to motor may reach 600 
watts. Motors are rated at 110 volts 
and are supplied in either direct or al- 
ternating-current types. 

As rating of ordinary key and pull 
sockets is 250 watts, 250 volts, and this 
rating is not to be interpreted to per- 
mit use at any voltage of the current 
above 2.5 amperes, device described 
above should not be used in connection 
with such sockets. 

Approved December 3, 1914. 


WELDING MACHINES.—The Win- 
field Electric Welding Machine Com- 
pany, Warren, O. 

“Winfield” electric welding machine, 
7-50 kilovolt-amperes, 110-220 or 440 
volts. 

Types S and B. 

These machines are used to effect 
union of pieces of metal by compres- 
sion, after softening by heat produced 
electrically. ` 

Approved December 1, 1914. 
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ATLANTIC STATES. 


WORCESTER, MASS.—The Wor- 
cester Electric Light Company has been 
granted authority to issue 1,000 shares 
of additional stock, at $200 per share, 
to cancel notes issued and to meet the 
cost of enlargements of plant and ad- 
ditions to the distributing system. Ad- 
dress general manager. 


DAYTON, VA.—An election is to be 
held on January 19, 1915, to vote on 
$30,000 electric light, sewer and water 
works bonds. Address mayor. 


CHESTER, W. VA.—The city clerk 
has been directed to advertise for bids 
for a municipal electric plant. Address 
Councilman Cunningham. 


WHITEVILLE, N. C.—An electric 
lighting system will be installed. Ad- 
dress H. D. McNair, of Maxton. 


NORTH CENTRAL STATES. 


SALEM, O.—The city may construct 
a $15,000 municipal light plant. 


YOUNGSTOWN, O.—Work ona 
new light, heat and power plant is to 
be started immediately by the Mahon- 
ing County Light Company. The State 
Utilities Commission has granted the 
company permission to issue 20-year 
six per cent bonds to the amount of 
$600,000, and $400,000 of stock at par. 
M. Liebel, former mayor of Erie, Pa., 
is president of the company which in- 
tends to bid for the new municipal 
light contract. 


INDIANAPOLIS, IND.—The Mer- 
chants Heat and Light Company has 
increased its capital stock from $1,500,- 
000 to $2,000,000, all of the issue being 
common stock. 


FAIRBURY, ILL.—A municipal 


lighting plant will be installed here. 
Address city clerk. 


HARTSBURG, ILL.—A special 
meeting of the town board will be 
held soon and the question of light- 
ing the streets with electric lights will 
be decided. 


LEBANON, ILL.—A cluster light 
system throughout the business dis- 
trict will be installed in this city, plans 
are being prepared by Prof. A. M. Top- 
pie of Purdue University, Lafayette, 

nd. 

FREEMONT, MICH.—A special 
election is to be held on January 4 to 
decide whether to give the Grand Rap- 
ids-Muskegon Power Company a light- 
ing franchise and to sell this company 
the municipal wiring system for $13,- 
000. 

BELOIT, WIS.—The city will in- 
stall boulevard lights in business dis- 


trict. Address tity clerk. 
ST. PAUL, MINN.—The New 
Brighton Electric Company, a firm 


which is to manufacture electricity for 
power purposes, heating and lighting, 
and to operate a telephone business, 
filed articles of incorporation with the 
secretary of state December 23. The 
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company is capitalized at $10,000. The 
incorporators are Fred Jesner, W. M. 
James, F. M. Searles, James E. Treat, 
and J. W. Jandell, all of New Brigh- 


ton, Minn X. 
SOUTH CENTRAL STATES. 
BRANDENBURG, KY.—W. D. 


Coleman, owner of a water power plant 
at Doe Run, near here, has bought the 
twenty-year electric light and power 
franchise sold by Mayor H. C. Wood- 
son. Mr. Coleman is equipping his 
plant to supply electric service and 
says that modern machinery will be in- 
stalled throughout and that day and 
night service will be supplied. 


LEXINGTON, KY.—Extra lights 
provided for in the city ordinance pre- 
sented to the City Commission call for 
an increased annual expenditure for 
street lighting of $1,250. 


PRINCETON, KY.—The city has 
refused the proposal of the Princeton 
Electric Light and Power Company to 
supply lights for the streets at the 
rate of $125 a month, which is about 
half of the rate that has been charged. 
The town has been in darkness for sev- 
eral weeks and it is not expected that 
service will be resumed until the suit 
is settled. 


FAIRLAND, OKLA.—The Fairland 
Light and Power Company is planning 
to install 35-horsepower and 45-horse- 
power boilers, switchboard, four kilo- 
watt, 110-volt, direct-current exciter, 
five transformers, two lightning arrest- 
ers and two meters. Address Floyd 
Roberts, superintendent. 


RED ROCK, OKLA.—The city will 
construct an electric lighting system. 


The plans and supervision of construc- 


tion are under the direction of the Ben- 
ham Engineering Company, 435 Amer- 
ican National Bank Building, Okla- 
homa City. 

CONROE, TEX.—The plant of the 
Conroe Gin, Ice, Light & Power Com- 
pany which was recently destroyed by 
fire will be rebuilt. D. 

DALLAS, TEX.—The Dallas Auto- 

matic Telephone Company will spend 
$200,000 in improved equipment, labor 
and construction within 90 days after 
the first of the year. Address Clarence 
E. Linz, vice-president. 

GAYLORD, TEX.—The amount of 
$7,000 is to be expended for a lighting 
system. Address town clerk. 

LONGVIEW, TEX.—The Longview 
Ice and Li-ht Company has increased 
its capital stock from $50,000 to $75,- 
000. 

WESTERN STATES. 

GLASGOW. MONT.—A modern 
lighting system will be installed here 
this year by the city. Address S. C. 
Moore, secretary of Glasgow Commer- 
cial Club. 

LUSK, WYO.—$8,000 in bonds have 
been voted to build an electric lighting 
plant. Address town clerk. 
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GUANACEVI (DURANGO), MEX- 
ICO.—The Mexican Consolidated Min- 
ing and Milling Company plans to 
build an electric power plant at_ its 
mines here. 


TACOMA, WASH.—The city eine 
has ordered Electrical Superintendent 
Collins to prepare an estimate of re- 
placing the electric transmission lines 
on the east side of Commerce Street, 
and of putting the transmission lines 
underground. This work will be or- 
dered by the council around the first of 
the year, according to reports. O. 


BAKER, ORE.—L. R. Stockman has 
been engaged to prepare plans for a 
municipal lighting plant, bonds in the 
sum of $180,000 for the construction 
of which will soon be voted upon. J. 
R. Stannard is consulting engineer. 


DALLAS, ORE.—The lighting sys- 
tem of Dallas is to be entirely changed. 
An ordinance was introduced at the 
last meeting of the City Council to do 
away with the arc lights now being 
used and use instead alternating-cur- 
rent tungsten lamps. with hoods and 
reflectors. In addition to the 100-can- 
dlepower lamps and the ornamentat 
post lighting, the business district will 
be provided with several 600-candle- 
power tungsten lamps. Address A. L. 
Martin, manager of the Oregon Pow- 
er Company. 


GOLD HILL, ORE.—The city has 
advertised for bids for installing a 
lighting system and supplying power 
for a period of 10 years. Bids must 
be received by January 11. 


MEDFORD, ORE.—This city ts con- 
sidering a proposition recently sub- 
mitted by the Rogue River Public Serv- 
ice Corporation whereby the corpora- 
tion has agreed to furnish electricity 
on a wholesale basis to the city, which, 
in turn, could retail it to city customers. 
The city will furnish and install wire 
and poles for transmission lines. O. 


LOS ANGELES, CAL.—An ordi- 
nance has been passed declaring the 
intention of the city council to order 
the installation of an ornamental light- 
ing system on Olive Street between 
Sixth and Pico Streets. 


RED BLUFF, CAL.—A petition has 
been presented to the city trustees for 
a street lighting system for Main 
Street. Address City Engineer Luning. 


SAN DIEGO, CAL.—The city coun- 
cil has authorized superintendent of 
finance, Otto M. Schmidt, to proceed 
with the installation of electric arches 
to illuminate Broadway from Atlantic 
to Twelfth Street and Fifth Street from 
L to Laurel. The work will be di- 
rected by D. M. Crist, of the city en- 
gineer’s office, in charge of lighting. 


VICTORVILLE, CAL.—G. H. Ghrist 
has sold his interest in the Victorville 
Electric Light and Power Company to 
the Southern Sierra Power Company, 
which will proceed at once to install 
a system of street_lights here, 


January 2, 1915 


PROPOSALS. 


ELECTRIC FREIGHT ELEVA- 
TOR.—Sealed proposals will be re- 
ceived at the office of the Supervis- 
ing Architect, Treasury Department, 
Washington, D. C., until January 22, 
1915, for the installation complete of 
an electric freight elevator in the 
United States appraiser’s stores at Mil- 
waukee, Wis., in accordance with draw- 
ing and specification, copies of which 
may be had at the office of the Super- 
vising Architect, Washington, D. C. 


ELEVATOR.—Sealed proposals 
will be received at the office of the 
Supervising Architect, Washington, 
D. C., until January 15, 1915, for the 
installation, complete, of an electric 
freight elevator, etc., in the United 
States post office and court house at 
Manchester, N. H., in accordance with 
the drawing and specification, copies 
of which may be had at the office of 
the supervising architect. 


FOREIGN TRADE OPPOR- 
TUNITIES. 


[Addresses may be obtained by writing (men- 
tioning file number) to the Bureau of Foreign 
and Domestic Commerce; Washington, D. C., or 
to the nearest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle and 
San Francisco.) 


NO. 14,889. ELECTRICAL HOUSE- 


HOLD APPLIANCES, ETC.—An 


American consular officer in Asia Minor 
reports the names and addresses of 
dealers in his district who are in the 
market for electric household appli- 
ances, such as fans, irons, heaters, table 
and hanging lamps, brackets, bulbs, 
wire, sockets, kitchen utensils, meat 
choppers, small coffee grinders and 
percolators, etc. 


NO. 14.899. ARC-LAMP GLOBES, 
ETC.—A consul reports that an import- 
ing firm is desirous of purchasing arc- 
lamp globes, electric cables, and elec- 
tric-light accessories. [Illustrations of 
the arc-lamp globes desired accom- 
panied the report and may be examined 
at the Bureau and its branch offices. 


NO. 14,925. SHIPS’ ELECTRICAL 
APPLIANCES, ETC—An American 
consular officer in a neutral country has 
transmitted a request from a govern- 
ment agent for immediate offers of 
ships’ electrical appliances, submarine 
mines, torpedoes, blankets, etc. A copy 
of the full report may be had on ap- 
plication to the Bureau or its branch 
offices. 


NEW INCORPORATIONS. 


SALEM, W. VA.—The Salem Elec- 
tric Light Company has been incorpo- 
rated with a capital of $25,000 by W. 
F. Meredith and others. 


PASADENA. CAL.—The Pasadena 
Electric Welding Company has been 
incorporated here with a capital of 
$250,000, by Hugo Thornblade, W. A. 
Glench and S. F. McRae. 


CHICAGO, ILL.—Edwards Lighting & 
Fixture Company, to manufacture and 
deal in electric and gas fixtures. Cap- 
ital $25.000. Incorporators: L. J. Geor- 
gen. J. L. Cushing and L. V. Hult. 


DOVER, DEL.—A charter has been 
filed with the State Department for the 
Williamson Johnston Company of Mc- 
Keesport, Pa. The company is cap- 
italized at $50.000, and is to manufac- 
ture and install, and to deal and trade 
in all kinds of electric appliances. The 
incorporators are George H. William- 
son, Albert T. Johnston and Herman 
Marwitz, all of McKeesport, Pa. 
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FINANCIAL NOTES. 


The Fort Worth Power and Light 
Company has sold $64,000 of its 20-year 
first five-per-cent bonds to Harris, 
Forbes & Company, of New York City. 
Bonds mature August 1, 1931, and are 
part of an authorized issue of $10,000,- 
000, of which $2,412,000, including the 
present amount, have been issued. 

The Texas Power & Light Company 
has sold to Harris, Forbes & Company 
and Perry, Coffin & Burr, of New York 
Citv, $700,000 of its 25-year first five- 
per-cent bonds, due June 1, 1937. Bonds 
are part of an authorized issue of $30,- 
000,000, of which $5,490,000 have been 
issued, including the present issue, and 
are being offered for subscription at 91 
and interest. 

The $425,500 five-per-cent six-year 
coupon notes of Westinghouse Electric 
& Manufacturing Company, due January 
1, 1915, together with interest thereon, 
payable at the office of the company, will 
be paid at the Chase National Bank, New 
York City, on presentation and surren- 
der with coupons attached. The interest 
due January 1 on the remainder of the 
same issue will be paid at the same time 
and place. 

It is stated that new financing in con- 
nection with the New England Power 
system is under way in the form of an 
issue of $600,000 three-year six-per-cent 
notes. They are dated November 1, 
1914, and are part of an authorized 
$700,000. Proceeds will be used to pay 
for permanent additions and extensions 
which the company has made to its prop- 
erty and for acquiring six-per-cent notes 
of allied companies. The new issue is 
additional to $3,500,000 five-per-cent 40- 
year bonds, $2,500,000 six-per-cent cumu- 
lative preferred stock and $2,500,000 com- 
mon stock previously issued by the New 
England Power Company of Massachu- 
setts, and is guaranteed principal and 
interest by New England Power Com- 
pany of Maine. 


Dividends. 

Term.Rate. Payable. 
Am. Pr. & Lt., uf......... Q 15% Jan. 2 
Am. Pub. Util, pf........ Q 15% Jan. 1 
Cent. & So. Am. Tel...... Q 15% Jan. 8 
Dom. Pr. Transm., pf...S-A 3.5 % Jan. 15 
Mexican Tel. ..... eee 2:5 % Jan. 15 
Trinidad Elec. Ltd........ Q 1.25% Jan. 10 
Weat'’gh’e El. & Mfg., com.Q 1 % Jan. 39 
West'gh’e El. & Mfg., pf..Q 1.75% Jan. 15 
Y. & Ohio R. R. R., pf...— 1 % Dec. 31 


Reports of Earnings. 
REPUBLIC RAILWAY & LIGHT. 


1914 1913 

October gross ......... $ 253,133 $ 257,302 
Net after taxes......... 97,137 98,022 
Surplus after charges... 39,285 37,822 
Balance after preferred 

dividends .......cc0e ` 13.328 11,865 
Ten months gross...... 2,512,306 2,450,705 
Net after taxes ........ 1,007,981 916,475 
Surplus after charges.. 435,852 329,852 
Balance after preferred 

dividends .......0058- e.. 176,282 70,282 
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AMERICAN GAS & ELECTRIC. 
Four subsidiaries for 12 months ended 
October 31: 


Canton Electric Co.— 


1914 1913 


Gross earnings ...-o..... $ 520,845 $ 397,702 
Net earnings ........... 246,716 200,369 
Surplus after charges... 182,053 142,943 
Rockford Electric Co.— 
Gross earnings .........$ 491,280 $ 452,765 
Net earnings .......... 267,004 240,883 
Surplus after charges... 174,047 151,615 
Scranton Electric— 
Gross earnings ..... . . $1,094,637 $ 886,948 
Net earnings ......... .. 651,828 536,584 
Surplus after charges.. 407.540 338,914 
Wheeling Electric— 
Gross earnings ........-$ 341,458 $ 303,181 
Net earnings .........0. 160,250 142,660 
Surplus after charges... 91,176 86,606 
PACIFIC POWER & LIGHT. 
1914 191 
November gross ........-. $118,662 $111,170 
Net after taxes........... 62,546 58,305 
Surplus after charges.... 29,395 29,112 
12 months’ gross.......... 1,363,552 1,286,985 
Net after taxes.......... e 708,405 624,057 
Surplus after charges.... 325,958 288,659 
Balance after preferred 
GividendS .......eceeees 80,958 46,159 
KANSAS GAS & ELECTRIC. 
1914 1913 
November gross ......... $103,618 $102,735 
- Net after taxes........ wee 42,785 41,31 
Surplus after charges.... 27,191 26,213 
12 months’ gross..........1,139,943 1,018,755 
Net after taxes....... wees 419,331 361,311 
Surplus after charges.... 238,323 185,752 
Balance after `: preferred 
133,328 80,762 


dividends ...ccscccscces 


SOUTHWESTERN POWER & LIGHT. 
1 


914 1913 
November gross .......+. $258,381 $232,663 
Net after taxes......... 126,828 101,638 
12 months gross......... 2,771.03 2,240,708 
Net after taX........... 1,280,81 1,011,487 


CENTRAL STATES ELECTRIC CORPORATION. 
(Cleveland Electric Illuminating.) 
1914 1913 


November gross ....... $377,523 $374,084 
Net after taxes........ . 195,986 183,641 
Balance after amort., 

pfd. dividends & int.. 161,883 150,264 
Surplus after deprecia- 

tION carie ione ee ie 124,131 112,864 
12 months’ gross....... 4,249,869 $3,971,292 
Net after taxes........ 2,008,440 1,926,765 
Balance after int., pfd. 

divs. & amortization.. 1,583,954 1,611,447 
Surplus after deprecia- 

tion Sik ne ew eeu a aiaa 1,158,969 1,067,083 


PERSONAL MENTION. 


MR. H. H. NOBLE has resigned as 
president of the Northern California 
Power Company, and has been elect- 
ed chairman of the Board of Directors. 
MR. W. F. DETERT has been elect- 
ed president to succeed Mr. Noble. 


MR. TIMOTHY C. O’HEARN, city 
electrician of Cambridge, Mass., for the 
past 10 years, has resigned, to become 
efiective April 1, 1915. Mr. O’Hearn 
graduated from the Massachusetts In- 
stitute of Technology, Boston, and is 
now an instructor in the institution. 

MR. FREDERICK D. NIMS. elec- 
trical engineer and general superin- 
tendent of the Western Canada Power 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 


CHANGES AS 


COMPARED WITH THE 


PREVIOUS WEFK. 


Dec. 28 Dec. 21 
American Tel. & Tel. (New York). ..c..c. ccc cccccsccccccvccvssecces ..... 1163 117% 
Commonwealth Edison (Chicago)... .. ccc ccc cc ccc ce cecccsncescccccevececes 136 136 
Edison Electric Tluminating (Boston)...........ccccccccccccces ee re: 218 — 
Electric Storage Battery common (Philadelphia). .......... 000 cc cee cceee 47% 49 
Electric Storage Battery preferred (Philadelphia)..........e00. shied oes 47%. 49 
General Electrice (New YOK) 605s ss eee see ese saw ats Wh oe wale KAUR ees 137 1397 
Kings County Electric (New York)........ cc cece ccc cc vcccccvccececeseves 120 120 
Massachusetts Electric common (Roston)....cccccccccccccccccesccccscces 8 8 
Massachusetts Electric preferred (Boston). .... cece ccc ccc ccc ccccevecece 50 — 
National Carbon common (Chicago)... ccc cc ccc ce cece cc cee eccacccceees eee oe) 119 
National Carbon preferred (ChicnZ0).... ccc cece cece cence encccscscseens 119 119 
New England Telephone (Boston). .....ccccccccccccccucccccuceccececece . les — 
Philadelphia Electric (Philadelphia)..........c.cccccecccceccece iMiveletcon, cole 23% 
Postal Telegraph and Cables common (New York)......ccceeeees paesa . 70 — 
Postal Telegraph and Cables preferred (New York)........cccccecvcsece 67 — 
Western Union (New York)............ e a we ocd ye ards aes ae Se ee 57 67 
Westinghouse common (New York). ..cccccccccccccccccccccccscccescsacee 6HY 6S 


Westinghouse preferred (New York).......- 
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Company, Ltd., has severed his con- 
nection with that company to take an 
important engineering position with 
the Olympic Power Company at Port 
Angeles, Wash. 


MR. W. H. BLOOD, of the Stone & 
Webster Engineering Corporation, Bos- 
ton, addressed the Electrical Engineer- 
ing Society of the Massachusetts Insti- 
tute of Technology last week on “Some 
Suggestions for the Making of Exami- 
nations and Reports.” Mr. Blood is a 
graduate of the Institute. 


MR. WILLIAM MAIN, of Strouds- 
burg, Pa., has been elected to the posi- 
tion of general manager of the Blue 
Mountain Telephone Telegraph 
Company succeeding C. H. Klauder, 
whose resignation took effect December 
1. Mr. Main recently resigned as su- 
perintendent of the Stroudsburg & 
Bushkill Telephone Company, after giv- 
ing that concern two years of very suc- 
cessful service. 


MR. C. E. GROESBECK has been 
appointed vice-president and general 
manager of the Utah Power & Light 
Company, with headquarters at Salt 
Lake, as successor to Mr. P. B. Sawyer, 
who has resigned. Mr. Groesheck has 
been connected with the Electric Bond 
and Share Company for some time past, 
and prior to that was about eight years in 
the organization of H. M. Byllesby & 
Company, principally in their Pacific 
coast properties. He has spent the last 
two months in Salt Lake City fa- 
miliarizing himself with the organiza- 
tion and operation of the company 
preparatory to assuming the duties of 
this important position. 


MR. ALONZO R. WEED. for the 
past eight years a member of the Gas 
and Electric Light Commission of Mas- 
sachusetts, has been designated Chair- 
man of the Commission by Governor 
Walsh, succeeding the late Mr. For- 
rest E. Barker, who died November 21. 
Mr. Weed was born in Bangor, Me., in 
1867 and went to Massachusetts in early 
childhood. He was educated in the pub- 
lic schools of Newton, where he has 
since made his home. He graduated 
from Harvard College in 1887 and from 
the Boston University Law School in 
1890. He was admitted to the bar im- 


mediately after and thereupon took up 
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The American Manufacturers’ 
Agency, Incorporated, 111 Monroe 
Street. Chicago, Ill, has taken the 


agency for the Burnley Battery & 
Manufacturing Company, of North 
East, Pa.. to handle the well known 
Burnley soldering paste, soldering stick 
and soldering salts in Illinois. Wiscon- 
sin, Minnesota and Iowa. The agency 
has always become the distributor for 
the Novelty Incandescent Lamp Com- 
pany, of Emporium, Pa.. manufactur- 
ers of all kinds of incandescent lamps. 


The Rauch & Lang Carriage Com- 
pany, 2180 West Twenty-fifth Street, 
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the practice of law in Boston. For 20 
years Mr. Weed taught in the Boston 
University Law School, his subjects 
being equity and later equity pleading. 
He was a member of the Board of Al- 
dermen of the City of Newton for five 
years, two of which he was president 
of the board. He was mayor of New- 
ton in 1904 and 1905. 


MR. PAUL B. SAWYER has re- 
signed his position as vice-president 
and general manager of the Utah Pow- 
er and Light Company, of Salt Lake 
City. Mr. Sawyer has held the posi- 
tion as general manager of this com- 
pany since its organization a little over 
two years ago when the Electric Bond 
and Share Company acquired the con- 
trol of all the electrical interests in the 
state of Utah outside of Salt Lake 
City and Ogden, and parts of southern 
Idaho and merged them to form the 
Utah Power and Light Company. The 
task of welding together 15 or 20 sep- 
arate and dissimilar properties with 
their great differences in operating con- 
ditions and commercial policies and 
rates has devolved largely upon Mr. 
Sawyer and the results secured, con- 
sidering the business and financial con- 
ditions which have obtained during this 
period are a strong testimonial to his 
ability. He resigns to accept a posi- 
tion in the organization of Harrison 
Wilhams, of New York city, with offices 
at 60 Broadway. Prior to his connec- 
tion with the Utah Power and Light 
Company Mr. Sawyer was general man- 
ager of the Des Moines Electric Com- 
pany. 

OBITUARY. 


MR. CHARLES MARTIN HALL, in- 
ventor of the electrolytic process for the 
manufacture of aluminum, died on De- 
cember 27 at Daytona, Fla. Mr. Hall 
was 51 years old, and had been in ill 
health for several years. Charles Mar- 
tin Hall was born in Ohio and educated 
at Oberlin Academy, graduating in 1885, 
He was an ardent student of chemistry 
and concentrated his attention upon a 
process for securing aluminum in com- 
mercial quantities from bauxite. He be- 
gan the commercial manufacture of 
aluminum with the Pittsburgh Reduction 
Company in 1888. Since 1890 he has 
been vice-president of the company, and 
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Cleveland, O., has issued an artistic 
booklet entitled “Through Sixty Years.” 
It refers to the long career of the com- 
pany in building the highest types of 
carriages and coaches. The excellent 
reputation established has been won on 
the quality of the vehicles turned out 
and this is being maintained by the 
company’s electric cars. Seven types 
of these are illustrated and briefly de- 
scribed, their comfort features being 
particularly emphasized. 

The Brown Instrument Company and 
the Keystone Electrical Instrument 
Company, Philadelphia, Pa., have re- 
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its successor, the Aluminum Company 
of America. His patent on the process 
was issued in 1886, but the priority right 
to the invention was not conceded in the 
courts until 1893. It was in that year 
that Oberlin Academy conferred upon 
Mr. Hall the degree of LL.D. Mr. Hall 
was a member of the American Philo- 
sophical Society, the American Institute 
of Mining Engineers, Franklin Institute, 
American Electrochemical Society, New 
York Chamber of Commerce, a trustee 
of Oberlin Academy, and ex-president of 
the Niagara Falls Memorial Hospital. 
When the New York Section of the 
American Chemical Society met in New 
York, Mr. Hall received the Perkin 
medal for work in chemistry. 


DATES AHEAD. 


Electrical Contractors’ Association of 
the State of Illinois. Semi-annual 
meeting, Chicago, Ill, January 15-16. 
Si E. J. Burns, Rock Island, 


Electrical Contractors’ Association of 
Wisconsin. Annual meeting, Milwau- 
kee, January 18-20. Secretary, Albert 
Petermann, 626 Lloyd Street, Milwau- 
kee, Wis. 

Wisconsin Electrical Association. An- 
nual convention and joint meeting with 
Wisconsin Gas Association, Hotel 
Pfister, Milwaukee., January 20-22. Sec- 
retary, George Allison, First National 
Bank Building, Milwaukee, Wis. 

Independent Telephone Association of 
America. Annual convention, Hotel 
Radisson, Minneapolis, Minn., January 
19-21. Secretary, W. S. Vivian, 19 South 
La Salle Street, Chicago, Il. 

American Wood Preservers’ Associa- 


tion. Annual convention, Congress 
Hotel, Chicago, M, January 19-21. 
ate ae F. J. Angier, Baltimore, 
A d. 


Northern White Cedar Association. 
Nineteenth annual meeting, Minneapo- 
lis, Minn., January 26-27. Secretary, 
N. E. Boucher, Minneapolis. 

Western Association of Electrical 
Inspectors. Annual meeting, Hotel 
Radisson, Minneapolis, Minn., January 
26-28. Secretary, W. S. Boyd, 175 West 
Jackson Boulevard. Chicago, IIL 


National Convention of Builders’ 
Exchanges. Columbus, O., January 
26-25. 

wea NLL NY we eee COS Sores SYS YY ` NBLL Y 


ATTA AAAA TAATA TUTANA TENERTE, 


Luns 


YUM Mo 


CMM 
GME M0A 


Wiles 
A 


LL 
YW 


A 


U; 


A 


ST 
RAAT SOUND 


Le 


moved their works to the new plant lo- 
cated at Wayne Junction, Wayne and 
Windrim Avenues, Philadelphia, Pa. In 
a circular announcing this change four 
views of the new, large and well 
equipped factory are shown. 


C. G. Reed and C. Leonard have 
formed a partnership to deal in elec- 


trical material and are representing 
manufacturers in Baltimore. Md., 
Washington, D. C., and vicinity. The 


ottice of this firm is at 705 American 
3uilding, Baltimore, Md. Both Mr. 
Reed and Mr. Leonard were formerly 
connected with the Westinghouse Elec- 
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tric & Manufacturing Company. Reed 
and Leonard have announced that they 
have taken the agency for the Electric 
Cable Company’s products in this ter- 
ritory. 

Indiana Rubber & Insulated Wire 
Company, Jonesboro, Ind., has issued 
a new catalog descriptive of Paranite 
wires and cables. This illustrates and 
describes comprehensively the products 
ot this company, and in addition gives 
a great deal of very interesting wiring 
information. Copies may be received 
upon application to the company or to 
its Chicago office, 210 South Desplaines 
Street. 

Columbia Lamp Division, National 
Lamp Works of General Electric Com- 
pany, St. Louis, Mo., has issued a 
pamphlet on the Photolite. This inter- 
esting unit consists of a 1,000-watt 
Mazda lamp with blue bulb and angle 
steel reflector mounted on an adjust- 
- able stand with diffusing screen. The 
outfit has been designed particularly 
for portraiture work in photographic 
studios. It permits taking pictures at 
all times with as good speed and gen- 
eral satisfaction as under the best day- 
light. 


Asbestos Protected Metal Company, 
Beaver Falls, Pa., has issued bulletin 
No. 54 on Asbestosteel for roofs and 
walls. This roofing material consists 
of a rectangularly corrugated sheet- 
steel body protected by asphalt, asbes- 
tos and a special waterproofing, a steel 
reinforcement and a concrete filling for 
the corrugations. <A similar type of 
construction for walls consists of As- 
bestosteel lath covered with concrete. 
The bulletin is copiously illustrated 
with excellent detail views of the con- 
struction and many fine views of com- 
pleted buildings in which it is employed. 
Much interesting information and data 
are included with the description. 


Busch - Sulzer Brothers- Diesel En- 
gine Company, St. Louis, Mo., has is- 
sued a bulletin of tests of the Diesel 
engine to determinate its economy and 
efficiency under steady and fluctuating 
loads. These tests were made on a 
standard 225-horsepower Diesel engine 
that had been in operation for six 
months without any adjustment. The 
bulletin sets forth the details of the 
tests and gives their results both in tab- 
ular and graphic form. The results 
showed a fuel consumption of not quite 
six gallons of oil for 100 net brake- 
horsepower-hours. This oil cost $1.22 
per barrel of 42 gallons, consequently 
the fuel cost was a little less than 1.75 
mills per brake-horsepower-hour, an ex- 
ceptionally low figure. 


The Leeds & Northrup Company, 
4901 Stenton Avenue, Philadelphia, 
Fa.. has issued bulletin No. 806, which 
describes the resistance type of calori- 
metric thermometer employing the re- 
sistance bulb developed by Dr. Dickin- 
son, of the Bureau of Standards. The 
three other elements of the equipment 
are the resistance bridge, galvanometer, 
and galvanometer reading device. An 
exceptional degree of accuracy 1s at- 
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tainable by use of the apparatus. The 
company has also issued bulletin No. 
813A, on resistance thermometers for 
electrical machinery. The temperature 
of the test coil is measured either by 
means of a direct-reading temperature- 
indicator, similar to standard switch- 
board dial-type instruments, or by a 
balance indicator employing a Wheat- 
stone bridge. 


The D. & M. Lamp & Lighting Com- 
pany, Incorporated, 13 Astor Place, 
New York, N. Y., will engage in the 
business of selling carbon, tungsten and 
nitrogen-filled lamps, electric fixtures 
and will undertake contracting work 
of every description under the head of 
general lighting. The officers of the 
company are George L. Deverall, presi- 
dent; Archibald J. McKinny, vice-presi- 
dent; Alexander McKinny, Jr., secre- 
tary and treasurer. The company has 
taken an active part in appearing be- 
fore municipal authorities, demonstrat- 
ing the efficiency and economy of the 
nitrogen-filled lamp for general and 
street illumination. At the company’s 
office at 13 Astor Place, New York, a 
test board has been installed and 
demonstrations of the several types of 
lamps are being made. 

General Vehicle Company, Incorpor- 
ated, Long Island City, N. Y., has is- 
sued a well illustrated book entitled 
“Efficient Motor Transportation with G. 
V. Electrics.” This shows five views in 
the manufacturing plant of the com- 
pany, nearly 10 views of various parts of 
its electric commercial cars, 20 views 
of typical electric delivery wagons and 
trucks and 12 views of fleets of these 
cars. The pamphlet sets forth the 
broad policy followed by the company 
in the manufacture of its vehicles. 
Electric trucking by means of these 
cars comprehends adaptability, speed 
mileage, minimum maintenance cost and 
maximum earning power. The manner 
in which these are insured i is Clearly set 
forth. The company’s electric cars 
range from the 1,000-pound delivery 
wagon to the five-ton truck. 

General Electric Company, Schenec- 
tady, N. Y., has just issued a number 
of new publications, of which bulletin 
No. 42,010 describes small horizontal 
turbogenerator sets ranging from 7 to 
300 kilowatts; they are used largely for 
supplying light and power in mills, ma- 
chine shops, laundries, bakeries, brew- 
eries, apartment houses, etc., as well as 
for train lighting; the turbines can be 
furnished for either condensing or non- 
condensing operation and for any steam 
pressure of over 80 pounds. In bulle- 
tin No. 42,300 is described the com- 
pany’s line of small direct-connected 
generating sets ranging from 2.5 to 75 
kilowatts; while ordinarily designed to 
meet the severe conditions of marine 
work, they are also well adapted and 
used extensively for both power and 
lighting in isolated plants, and as ex- 
citers for alternating-current generators 
in central-station work. Bulletin No. 
45.602 deals with the protection of 
series lighting circuits by lightning ar- 
resters of the horn type and the alumi- 


ELECTRICIAN 


öl 


num-cell type; the former are designed 
for the protection of series transform- 
ers and rectifiers against lightning dis- 
charge and similar trouble, and the lat- 
ter particularly for the protection of 
cable circuits running from series arc 
rectifiers. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has recently issued the following new 
publications: “Lighting Protection for 
Cars,” describes types MP and K light- 
ning arresters, which are of the equiva- 


lent-spark-gap type. “Direct-Current 
Motors for Driving Job Printing 
Presses,” describes the characteristics 


of motors necessary for this kind of 
work; several types of motors are 
shown and described. “Westinghouse 
Low-Pressure Turbines,” gives the 
classification of low-pressure turbine 
installations according to the service 
in which they are used: brief descrip- 
tions are given of the different classes 
of service. “Large Slip-Ring Induc- 
tion Motors” describes motors designed 
for driving hoists, cranes, and similar 
applications where Operation is not 
continuous, but consists of intermittent 
loads calling for high torque. “Motor- 
Driven Bakers’ and Confectioners’ Ma- 
chinery” is the title of a well arranged 
pamphlet with an art cover, dealing 
with the use of motors for this class 
of service and the particular advantages 
derived by the use of electric drive; 
tables are shown giving the horsepower 
rating for the different classes of ma- 
chines; a typical installation is de- 
scribed, showing the kilowatt-hour con- 
sumption of each machine. Westing- 
house direct-current motors for group 
drive of sewing machines are illus- 
trated and described in leaflet No. 3519- 
A. which deals with electric drive for 
sewing machines in factories. “Small 
Motors No. 21,” deals with the charac- 
teristics of this type of motor for alter- 
nating and direct-current work; a num- 
ber of views showing detail parts and 
the completed motor are shown, one 
particularly interesting one illustrating 
the excellent ventilation of this type 
of motor. Folder No. 4292 covers watt- 
hour meters and explains their adapt- 
ability to central-station service; detail 
views are shown and full description 
of this type of meter is given. “For 
Better Projection” is the title of a 
folder covering the use of Cooper 
Hewitt rectifiers for motion-picture 
service; the latest developments in this 
rectifier are shown and reasons for its 
adoption for motion-pictures made 
clear. Leaflet No. 3523, covering West- 
inghouse No. 328 railway motors, de- 
scribes in detail this type of motor, 
which is particularly adapted to city 
and light interurban service where an 
effort is made to use a car of excep- 
tionally light weight and small wheels. 
I.eatlet No. 3784 describes the new type 
of control, known as PK, recently 
brought out by the company; this ar- 
rangement is especially adapted for 
standard K controllers, and has been 
adopted by a large number of traction 
systems. 


Record of Electrical Patents. 


Issued by the United States Patent Office, December 22, 1914. 


1,121,601. Electrical Conductor. T. B. 
Allen and L. B. Coulter, assignors to Car- 
borundum Co., Niagara Falls, N. Y. A 
porous body impregnated with granhite. 


1,121,607. Wanger for Trolley Wires. G. 


H. Bolus, assignor to Ohio Brass Co., 
Mansfield, O. Catenary hanger of inverted- 
yes section with trolley ear at the 
otto 

1,121,619. Method of Making Valves. R. L. 


Ellery, Toledo, O. Includes application of 
electric current to melt the contacting por- 
tions. 

1,121,625. Swivel Arrangement for Elec. 
tric Terminal Piugs. M. Iferskovitz, Chl- 
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cago, Ill. Permits the screw sleeve of at- 
tachment plug to turn. 


1,121,626. Means for Measuring the Fre- 
quency of an Alternating Current. C. E. 
Hiatt, assignor to Westinghouse Electric 
& Mfg. Co. Frequency meter of Wheat- 
stone-bridge type. 


1,121,635. Controller for Heating Systems. 
F. T. Kitchen, assignor to Gold Car Heat- 
ing & Lighting Co., New York, N. Y. 
TUTORES electromagnetic circuit-con- 
troller. 


1,121,649. Elevator Signal. C. A. Mc- 
Intyre, Philadelphia, Pa. Electric signal- 
ing system with floor and advance signals 
located in the car. 


1,121,664. Plug. O. Prochazka, Detroit, 

Mich. Has push rod extending obliquely 
through attachment plug to wedge it in 
socket. 
, _ 1,121,666. Automatic Telephone Ex- 
change. F. N. Reeves and A. E. Lundell, as- 
signors to Western Electric Co. Auto- 
matic switching and idle trunk selection 
between satellite offices and main office. 

1,121,674. Rheostat-Resistance Car- 
Heater. J. T. Skinner, Lawrence, Kans. 
Method of mounting in framework. 

1,121,725. Electromagnetic Brake- 
Operating Mechanism. G. E. Hindley, 
Park Ridge, N. J. Has several magnet 
coils side by side. 

1,121,739. Telephone-Toll-Line System. 
F. A. Lindquist, assignor to Western Elec- 
tric Co. Relates to control of coin box. 

1,121,743. Apparatus for Heating, 
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1,121,928.—Portable Lamp. 


Evaporating, Volatilizing, or Distilling 
Liquids by Electricity. . McClelland, Jr., 
Cathcart, Scotland. Has perforated tube 
containing compressed carbon resistance. 

1,121,750. Electrical-Circuit-Changing 
Switch. T. B. Miller, assignor of one- 
half to Smith Cannery Machines Co., 
Seattle, Wash. Interlocked rotary switch. 

1,121,754. Automoblie Lamp Signal. F. 
Pastor, Akron, O. Rear direction signals 
electrically controlled by steering rod. 

1,121,759. Incandescent-Bulb Remover 
and Replacer. F. H. Printiss, assignor of 
51 par cent to G. C. A. Mfg. Co., Pitts- 
field, Mass. Has flexible stem and adjust- 
able lamp grips. 

1,121,764. Method of and Apparatus for 
Rectifying Electric Currents. C. F. Rup- 
recht, Cleveland, O. Electrolytic cell with 
rod and concentric tubular electrodes. 

1,121,769. Frame for Rheoetat Resist- 
ance Elements. J. T. Skinner, Lawrence, 
Kans. Metal frame for grip resistor. 


1,121,771. Battery. E. Sokal, Chicago, 


Ill. Provides circulation of chiorine gas. 


as depolarizer. 
1,121,786. Motor Controller. T. E 


Barnum, assignor to Cutler-Hammer Mfg. 
Co., Milwaukee, Wis. Has electromagnetic 
switches with provision for dynamic brak- 


ng. 

1,121,792. Method of Compressing Baked 
Carbon Articles and Closing Laminations 
and Seams Therein. J. W. Brown, as- 
signor to National Carbon Co., Cleveland, 
O. Consists in passing current through 
article while compressing it. 

1,121,798. Drum-Armature-Winding Ma- 
chine. P. E. Chapman, St. Louis, Mo. 
Chuck with transversely adjustable jaws 
and wire-directing guides. 

1,121,802. Method of Coating Projector 
Lamps with Reflecting Surfaces. x L; 
Clark, assignor to National Carbon Co. 
Consists in freeing the interior of oxidiz- 
ing gas, heating part of the bulb, cooling 
the remaining part and heating a sup- 
ply of coating materials so that its vapor 
will condense on the interior surface of 
the cool portion. 


1,121,823. Time-Announcing System. 
M. F. Geer, assignor to General Railway 
Signal Co., Gates, N. Y. Combined elec- 
tric time-indicating and selective signaling 
system. 

1,121,827. Electric-Lamp-Supporting De- 
vice. B. J. Grigsby, assignor to Benjamin 
Electric Mfg. Co., Chicago, Il. Lamp 
socket with threaded shell for shade-holder 
engagement. 

1,121,834. Electrical Measuring Apparatus. 
C. E. Hiatt, assignor to Westinghouse Elec- 
tric & Mfg. Co. Frequency meter with sev- 
eral thermo junctions. 


1,121,835. Comparator. C. E. Hiatt, as- 
signor to Westinghouse Electric & Mfg. 
Co. Has opposed thermo coupler and an 
adjustable heater for each. 


1,121,855. Electrically Controlied Animal 
Power. R. D. McCreery, Rochester, N. Y. 
Horse-driven generator with electrically 
controlled whip. 


1,121,860. Process and Apparatus for 
Hydrogenating Unsaturated .Compounds. 
H. K. Moore, Berlin, N. H. Electrically 
controlled process for hydrogenating oil 
through catalysis. 


1,121,874. Zinc Furnace. O. E. Ruhoff, 
Madison, Wis. Electric resistance-type 
furnace. 

1,121,876. Rechargeable Electric Fuse. 


A. Schipper, Ogden, Utah. Ends of the 
fuse wire are bent between inner and 
outer end caps. 

1,121,877. Electric Switch. W. M. Scott, 
J. H. Wyatt and T. W. Greathead, as- 
signors to W. M. Scott, Radnor, Pa. 
Yielding laminated contact for heavy cur- 


rents. 

1,121,892. Battery-Charging System. C. 
E. Beach, assignor to G. O. Knapp, New 
York, N. Y. Time-controlied automatic cut- 


out. 

1,121,897. Relay. E. B. Craft, assignor 
to Western Electric Co. For telephone 
switchboard. 

1,121,928. Portable Electric-Light Sup- 
port, D. C. Lamb, assignor to Lamb Bros. 
& Greene, Nappanee, Ind. Has cord reel 
mounted in base of stand. (See cur? 


1,121,935. Railway-Rail Joint. : 
Mock, Detroit, Mich. Insulated joint. 
1,121,939. Rall insulator. J. G. Muel- 


ler, Dayton, O. Insulated track rod passes 
transversely through base-clamping joints. 

1,121,953. Telephone Metering System. 
E. Thomson, assignor to General Electric 
Co. Generator is periodically energized 
to oppose the battery. 

1,121,960. Molded Metallic Article and 
Method of Making the Same. W. R. Whit- 
ney, assignor to General Electric Co. Col- 
lecting brush contains molybdenum sul- 


phide. 

- 1,121,966. Electric Heating Unit. H. P. 
Ball, assignor to General Electric Co. 
Metal-sheathed resistance wire brazed to 
metal plate. 

1,121,979. 

F. Collins, assignor to General 
For electric furnace. 


Thermoelectric Regulator. E. 
lectric Co. 


1,121,983. Automatic Regulator for 
Electric Circuits. A. S. Cubitt, assignor 
to -General Electric Co. Electromag- 


netically vibrated shunt resistance. 

1,121,986. Subaqueous Audible Signaling 
Apparatus. S. M. Davison, assignor to 
Marconi’'s Wireless Telegraph Co., Ltd.. 
London, Eng. Electric transmitter mount- 
ed in hull of ship. 

1,121,988. Automatic Control and Sand- 
Ing Device for Cars Operating on Silppery 
Ralls. J. S. Doyle, Mount Vernon, and 
F. Hedley, Yonkers. N. Y. Electric con- 
trol of sander dependent on slipping of 
wheels. 

t, 124,996. Electrical Circult-Breaker. 
E. Gassmann, assignor to Eisemann Mag- 
neto Co., Brooklyn, N. Y. Movable con- 
tact is mounted on flexible spring arm. 

1,121,997. Electrical Cutout. E. G. Gil- 
son, assignor to General Electric Co. 
Film series-lamp cutout consisting of an 
absorbent paper impregnated with graphite, 
tungsten and shellac between two lead- 
tin alloy plates. 


1,122,001. [Ignition System for Internal- 
Combustion Engines. : . Heinze, De- 
troit, Mich. Special electromagnetic con- 
trol of the vibrator. 

1,122,010. Lock Circult-Closer. J. F 


Lesko, Chicago, fl.. assignor of one-half 
to A. J. Franek. Electric alarm. 

1,122,011. Process and Apparatus for 
Producing Roentgen Rays. J. E. Lilien- 
feld, Leipzig, Germany. Includes means 
for impressing synchronous alternating 
heating current. 

1,122,016. Portable Protecting Apparatus. 
E. L. Maltby. assignor to New York 
Safety Chest Co., New York, N. Y. Elec- 
tric alarm for safety chest. 

1,122,019. Electic Switch. E. B. Mer- 
riam, assignor to General Electric Co. 
Vented chamber for oil switch. 
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1,122,021. Safety Chest. L. Myers, as- 
signor to New York Safety Chest Co. 
Electric alarm circuit is closed if chest is 
tilted. 

1,122,027. Method of Tuning Alternating- 
Current Circuits. M. Osnos, assignor to 
General Electric Co. Consists in varying 
field exisitation of alternator until its total 
inductance is the desired amount. 

1,122,028. Test-Connector. F. R. Parker, 
Chicago, Ill. Interconnected wire clamps. 

1,122,030. Suspension-Insulator Eyebolt. 
J. A. Sandford, Jr., assignor to R. Thomas 
& Sons Co., East Liverpool, O. The shank 
a a aoa and transverse ribs. (See 
cut. 

1,122,031. Pull Socket. H. R. Sargent 
and T. Koch, assignors to General Elec- 
tric Co. Details of mechanism. 


1,122,032. Thermal Circult-Cloeer. J. F. 


Scheuer, Two Rivers, Wis. Includes 
fusible sleeve. 
1,122,034. Mining Machine. F. L. Ses- 


sons, assignor to Jeffrey Mfg. Co.. Co- 

lumbus, O. Motor-driven coal cutter. 
1,122,041. Electric Broiler. W. Stanley 

and H. P. Ball, assignors to General Elec- 


tric Co. Has heating unit in the per- 
ipheral part. 

1,122,045. Electric Switch. F. L. Temple, 
assignor to Bryant Electric Co., Bridge- 
port, Conn. Double-pole rotary snap 
switch. 

1,122,086. 


Combined Mouth Prop and 
Illuminator. W. F. Dunlop, New York, 
N. Y. Electric lamp in dental outfit. 
1,122,104. Submarine Camera. H. Gruen, 
New York, N. Y. Includes an electric 


motor and electric lamps. 
1,122,126. 


Means for Fastening the 


1,122,030.—Suspension Insulator Eyebolt. 


Dangling End of a Broken Overhead Elec- 
tric Conductor. <A. Jürgens, assignor to 
G. Lekkerkerker, Utrecht, Netherlands, 
and P. J. Beckx, Tegelen, Netherlands. 
Pulley, clamp and rope arrangement. 


1,122,146. Electric Engine-Starter. M. 
P. Mitchell, Eaton, O. Motor-generator 
outfit. 

1,122,164. iMluminating Sign. A. EB. 


Schneider, New York, N. Y. Lamps are 
mounted on the front walls of the letters 
between their rearwardly extending sides. 


1,122,167. Spinning or Twisting Ap- 
paratue. . W. Southgate, Worcester, 
Mass. Induction motor is mounted on 


ring rail and has the spinning ring con- 
nected to its rotor. 


1,122,181. Vehicle Speed Indicator and 
Controller. J. Wheeler, Napa, 
Includes an electric buzzer actuated when 
speed limit is exceeded. 


1,122,185. Vapor Electric Apparatus. C. 
O. Bastian, assignor to Cooper Hewitt 
Electric Co., Hoboken, N. J. Quartz- 
tube lamp with subsidiary contact beyond 
the main mercury electrodes. 


1,122,187. Coll Support. B. A. Behrend, 
assignor to Allis-Chalmers Mfg. Co. 
Slotted rings for holding the ends of the 


stator coils. 

1,122,193. Electric Coupling. J. L. Cobb, 
Los Angeles, Cal. Combination air-brake 
and circuit coupling between cars. 

1,122, 194. Electrode Holder for Arc 
Lamps. C. W. Brake, assignor to Pyle 
National Electric Headlight Co., Chicago, 
m For headlight carbon with fluted 
sides. 

Convertible Signal Lamp. F. 
W. Dressel, New York, N. Y., assignor 


to Dressel Railway Lamp Works. Inter- 
changeable oil and electric lamp. 
1,122,213. Adjustable End Head for 


Dynamo-Electric Machines. E. Mattman, 
assignor to Allis-Chalmers Mfg. Co. Has 
eccentric bushings for adjustment. 
1,122,226. Seml-Indirect-Lighting Fix- 
ture. H. C. Adam, St. Louis, Mo. Conical 
celme reflector and cup-shaped diffusing 
owl. 
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ELECTRICAL EQUIPMENT OF 
GARAGES. 


By Norman G. Meade. 


Chicago may be truthfully called the 
mecca of the electric vehicle, espe- 
cially for the pleasure car. With its 
level and well paved streets, and a park 
and boulevard system covering up- 
wards of 70 miles, the development of 
the electric for pleasure purposes has 
been rapid and has brought the city 
into prominence as a leader in the 
use of this class of vehicles. This has 
naturally led to the building and 
equipping of numerous garages de- 
voted to the care of electric cars ex- 
clusively. 

In the issue of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, November 7, 
the Lake Shore Auto Station, one 
of the largest in the city, was de- 
scribed; this article takes up the de- 


Fig. 1.—Interior of North Shore Garage. 


wide experience in the manufacture of 
electric vehicles. It has a capacity of 
40 cars which are maintained on a 
monthly basis of $30, $35 and $40, de- 
pending upon the capacity. Pleasure 
cars only are housed and most of these 
are coupes. 

Charging and washing are done in 
the main or front part of the building, 
which is one story- in height and re- 
ceives an abundance of natural light 
from two large skylights, aside from 
the extensive windows in the front. 
The rear of the building is three stories 
in height; the first floor is occupied 
by the battery repair department and 


Fig. 2.—Corner of Battery Department and Repair Shop. the general repair shop. The second 


scription of two somewhat smaller 
electric garages in the same section 
of the city, one of which, the North 
Shore Garage, is of especial interest 
Owing to the extensive ‘repair shop 
facilities where heavy and light re- 
pairing of all kinds is executed, and 
cars are completely rebuilt and new 
cars assembled. Some of the repair 
work cannot be classed as strictly elec- 
trical, but has a direct bearing on the 
subject as it is in connection with elec- 
tric vehicles. 
North Shore Garage. 

‘The North Shore Garage, located at 
1452-54 North Clark Street, is owned 
and operated by Messrs. Cornwell & 
Inman, two gentlemen who have had 
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Fig. 3.—Dliagram of Service Connections. 
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floor is the paint shop and the third 
floor the trim department where tops, 
curtains and upholstered seats are re- 
paired and made. It is planned to in- 
stall in the near future an elevator in 
this part of the building to transport 
cars to all floors. At the present time 
assembled cars are painted on the first 
floor. Facilities are also at hand for 
certain gasoline car repairs such as 
rewiring, rebuilding and charging igni- 
tion batteries and the renewing of 
trimmings. 

At the rear of the main building 
there is a pit over which cars can be 
run to facilitate access to the under 
side, and the removal of the parts be- 
neath the car. The arrangement is 
similar to that found in street railroad 
repair shops. The entire repair equip- 
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Fig. 4.—Charging Switchboard in [nclosing 
Cage. 


ment is designed to facilitate rapid ex- 
ecution of orders. 

Batteries of all makes are assembled 
to suit the purchaser and no particular 
type is recommended. Repair and 
charging service is continuous through- 
the 24 hours, which from 6 p. m. until 
5 a. m. is under the charge of a bat- 
tery man-and a mechanic. The opera- 
tions during the day time are under 


the direct supervision of the pro- 
prietors. 
A general interior view of the 


garage is shown in Fig. 1 and a corner 
of the battery repair department and 
repair shop is illustrated in Fig. 2. 
Current is supplied by the Common- 
wealth Edison Company, feeders from 
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To Charging Plug’ ~ 


Rheos tat. 


» 
Fuses 


Fig. 5.—Ammeter, Switch and Rheostat 
Connections. 


the three-wire 110-220-volt direct-cur- 
rent distribution system entering at the 
rear through iron pipe connecting with 
subway ducts. The main feeder cables, 
which are lead covered, enter a pressed 
steel cabinet containing the service 
switch and fuses; a set of branch feed- 
ers connects with the lighting system 
switch, also enclosed in æ sheet metal 
cabinet. The entrance connections are 
shown diagrammatically in Fig. 3; 
both the power circuit and the lighting 
circuit are metered by three-wire in- 
tegrating wattmeters and each circuit 
is also provided with two Wright 
maximum demand meters connected in 
the outside wires of the three-wire 
system. 

Feeders from the entrance to the 
charging board are carried on cleats 
and pass through the wall to the front 
department where they are encased in 
circular loom to the rear of the board. 
The charging switchboard, which is 
surrounded by a wire cage, is shown 
in Fig. 4 and was manufactured by 
Schaffer Brothers, Chicago. It is 
equipped with a voltmeter and twelve 
point voltmeter switch: two ammeters, 
one for each side of the system; twelve 
charging rheostats; twelve double- 
pole, double-throw’ circuit switches 
with fuses and triple-pole main switch 
with fuses. The switches and fuses are 
mounted in two vertical rows of six 
each, connected to opposite sides of 
the system to preserve balance. The 
double - pole, double -throw switch, 
rheostat and ammeter connections are 
shown in Fig. 5. When the switch is 
in the position shown, the ammeter 
is connected in circuit with the car 
being charged, when the switch is 
thrown over to the opposite position 
the ammeter is cut out of circuit. By 


Outlet Box 


charging Plug 


Fig. 6- -> -liarging Outlets. 
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this arrangement of connections, two 
ammeters are made to serve any num- 
ber of charging circuits. Within the 
switchboard enclosure there is an out- 
let and bench used for the charging of 
ignition batteries. 

From the switchboard twin conduc- 
tor cables for the charging circuits 
enter a distribution box with a hinged 
cover, which is located next to the 
board and connected with the conduit 
connecting with the charging outlets. 
The conduit extends along the north 
side of the building and is provided 
with seven outlet boxes located about 
four feet above the floor. From each 
of these outlet boxes one twin cable 
connects with the charging receptacle. 
as shown in Fig. 6. A parallel con- 
duit runs about two feet above the con- 


Ammeter 


GES 
Clock Speedometer 


SIDE VIFW 


FRONT VIEW 


Fig. 7.—Arrangement of Accessories in 
' Runabout. 


duit carrying the charging circuits and 
is provided with outlets and sockets at 
short intervals to furnish illumination 
at the rear of the cars. Extension 
lamps may also be used in connection 
with the sockets. for use in and about 
the cars. A similar arrangement for 
local lighting is also provided along 
the south wall of the main building, 
opposite from the charging side. Each 
charging outlet is given a serial num- 
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Aluminum Patch 


Fig. 8.—How a Damaged Car was Patched. 


ber corresponding to a number on the 

switchboard, opposite the rheostat con- 

nected with that particular circuit. 
Quite a number of changes and im- 

provements are 

proprietors. In the 1 

expect to install 18 indi 

panels on the side ol 

room now occupied by | 

outlets. Each panel wil! 

two cars or 36 at one time, 

of one side of the room. Ta 

will be constructed so that 

mum charge that any hatte: , 

ceive will be 35 amperes, 1... 

impossible to overcharge a ca 

ment. The present switchho. 
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An Electric Car That 


Climbs Mountains! 


Gould Battery Used 
for Driving 


BEARDSLEY Electric Car, driven by 

Gould Battery, recently carried its 

owner and 650 pounds of passenger 
load up Lookout Mountain, near Los An- 
geles, Cal. 


The route included sharp turns and steep 
grades which would have made trouble for 
many gas cars, yet power from the Gould 
Battery never wavered. The car, ran 
smoothly and evenly as over the level boule- 
vard. 


The Gould Battery in the roadster type 
of Beardsley cars has shown itself capable 
of a speed of 30 miles per hour and a dis- 
tance of 100 car miles on each charge. 


Do you wonder then that the Beardsley 
Electric Co. has adopted the Gould Battery 
as the standard for all of its cars? 


Tell us the name and model of your car 
if you want to know what improvement 
would be made by putting in Gould renew- 
als (which fit jars of any make). 


Gould Storage Battery Co. 


GENERAL OFFICES: 
30E. 42nd ST., NEW YORK CITY 


BOSTON: 14-16 Cambria St. 
PHILADELPHIA: 613 Betz Bidg. 


WORKS : 
DEPEW, NEW YORK 


r g. 
GO: 225 E. 22nd St. 

SAN FRANCISCO: 1448 Van Ness Ave. 

LOS ANGELES: 110 E. Pico St. 


Agents In: Washington, Rochester, Buffalo, Pittsburgh, 
Milwaukee, Minneapoils, St. Louis, Kansas City, 
Omaha, Denver, Topeka, Seattle. 


Canadian Representative: R. E. T. PRINGLE 
Torento ontreal Winnipeg Vancouver 
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GENERAL MOTORS COMPANY 


TRUCK S 


_ The GMC automatic flusher 


and sprinkler will sprinkle and 


flush as many miles of street 
in one day and night, with two 
drivers, as five teams and five drivers 


with horse-drawn machines—and do 
it better for half the money. No 


Noise, No grease, no dirt. 


Work of equal effectiveness 
is done by GMC chasses equipped 
as tower wagons, meter delivery 
cars, trouble trucks and general con- 
struction vehicles. Central Stations 
everywhere are learning the advan- 
tage of doing their hauling the 
GMC way. 


It’s a way that pays Central 
Station customers, too, for there's a 
GMC truck for every hauling and 
delivery need. 


If you will give us the facts 
concerning your problem we can 
help you solve it. 


GENERAL MOTORS TRUCK CO 
One of the Units of General Motors Company 


PONTIAC, MICHIGAN 


Branches: Boston, New York, Philadelphia, Detroit, 
Chicago, St. Louis, Kansas City. 
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charging outlets will be utilized for 
heavier service such as the charging 
of Edison batteries. For the average 
operation of pleasure cars, charging 
the batteries is generally done every 
other day, so that with the new equip- 
ment the capacity of the garage will 
be materially increased. 

As an illustration of the construction 
work done in the garage, the parts of 
the chassis’ and the power plants for 
ten pleasure cars formerly made by the 
C. P. Kimball Company of Chicago 
were purchased and are being assem- 
bled. The bodies, tops and trimmings 
are being made in the repair depart- 
ment and several novel features are in- 
troduced. In one car with a runabout 
body, the steering wheel and shaft are 
so arranged that they have a lateral 
movement and can be placed for either 
left-hand of center control. In this 
same car there is a false dash, inside 
the regular dash, with a space between 
the two, as shown in Fig. 7. The am- 
meter, clock, speedometer and head- 
lights are placed flush with the outside 
surfaces which serves to prevent me- 
chanical injury and adds to the neat 


Fig. 10.—Charging Board in Front Room 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 66—No. 1 


Fig. 9.—Interior of Lincoln Auto Station. 


appearance of the car. 
frequently 
peculiar 


and attractive 

Difficult repair jobs are 
undertaken and 
nature is shown in Fig 8. The body 
of a coupe was punctured the 
tongue of a wagon when a runaway 


one of a 


by 


11.—Charging Board in Rear Room. 


Fig. 


car, and the 
The alumi- 


with the 

side was also badly bent. 
num the 
carefully and 
ture cut out to regular shape. 
patch was riveted to the inside of the 


team collided 
body 
the 

A brass 


which composes was 


straightened punc- 


body with the rivets flush with the 
outside, which was accomplished by 
countersinking the holes. An alumi- 


num patch was then placed in the space 


cut out and riveted to the brass patch. 
After the first coat of body varnish 
the repaired place could not be de- 
tected. 

Lincoln Auto Station. 

The Lincoln Auto Station, of which 
Frederick Levey is proprietor, is lo- 
cated at 58 Maple Street, on the North 
Side of Chicago, and has a capacity of 
30 cars, all of which are pleasure ma- 
chines. Cars are maintained on the 
monthly basis and facilities are at hand 
to make all necessary battery and gen- 
eral repairs. The interior, which is 
shown in Fig. 9, is divided into two 
rooms with a large doorway connect- 
ing them. There are two charging 
switchboards, one to each room, and 
twelve charging outlets, half located in 
the front room and the other half in 
the rear room. The interior finish of 
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CLAIMED that the New Alkaline 
Storage Battery would make the Elec. 
tric Vehicle the cheapest means of Street 
Transportation, but I had only my private 
tests to satisfy me. Today thousands of Edison 
Batteries in thousands of Trucks and Delivery 
Wagons are making Operating Records that | ‘4 
are easily investigated by all. After the four J 
or five years of hard service that many of ae 
these vehicles have had, is it possible to deny ts 
4 


that my claim is proved? Ag 
Thomas A. Edison ay 
8 


22 FIVE-YEAR-OLD EDISON BATTERIES 


COMPARE THESE 
EDISON FIGURES 
WITH THE COSTS 
OF ANY OTHER 


The Eana Storage Banery Plant a Ureege. N.J., wo- oo ater’ 
Do the fp in the Edos Phosograph Works co December Sa 


Write for Bulletins on the use of Edison Batteries for Lighting 
Country Houses, Ignition and Lighting of Gasoline Cars, Yacht 
Lighting, Railway Train Lighting and Signaling, Telephone, 
Telegraph and Wireless and High-priced or Low-priced Passenger 
Electrics. 


Edison Storage’Battery Company 
Orange, New Jersey 


Dies i New York Chicago Boatun Clevetend W ashingron 
om i See Prancieco Lot Angeles Portiand. Oregon Seattle 


HERE IS ONE RECORD—A REPORT — ON DE et 
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ADAMS EXPRESS COMPANY 


242 WEST 47t STREET 


New You Gane RTD 


Edison Storage Battery Company, Atte on of 
Orange, N. J. Bd’ A. Bachman, 
V.P.& Genl Mngr. 


p` 


MOTOR VEHICLE QEPARTHENT 
CEOPCE STEVENS 


C aahi a ah 


Gentlemen: =- 

Thank you for consenting AO extend from five to 
six years the conditions of guarantee regarding renet- 
al of positive plateg 

Yerage operating cost per battery per month 


e twenty-two trucks at Indianapolis, equipped with 


fovember 1909 


Edison Batteries in and averaging about 660 


month, is as follows:- 


E 


BATTERY MAINTENANCE CURRENT TOTAL 
(Refilling, new solution, (Purchased 

watering, cleaning, all by meter) 

repairs, inspection, ete.) 


1910 $10.05 $17.62 
1911 8.93 16.44 
1912 9.90 17.41 
1913 8.17 15.13 
o Oct.31) 9.50 16.17 

THe erage total operating cost per battery per 


Gis.ss)ror a period of five years. 
average mileage per truck was about G0,000,) 


à the operat ing st tof$.02¢ per wile.) The 


batteries are still ` TP 


Yours very wy 


GSeREHW Superintendent 
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the garage is Georgia pine and it pre- 
sents a neat and substantial appearance. 
Open wiring with porcelain cleats is 
used in the front room and conduit in 
the rear. 

In the room with the open wiring, 
the switchboard was built by the J. 
Lang Electric Company of Chicago 
and has a capacity of six circuits. At 
the top of the panel there are two 
Weston ammeters and a Weston volt- 
meter. In a vertical row below the in- 
struments are six charging rheostats, 
six double-pole, double-throw switches 
with fuses and six voltmeter switches. 
The double-throw arrangement of the 
switches is for connecting the am- 
meters and is similar to that shown in 
Fig. 5. The six units are connected 
three to each side of the three-wire 
system of the Commonwealth Edison 
Company who furnish direct current at 


z 


- uae 
oo manele 


n: | ES 


over the ceiling on porcelain cleats and 
in the rear room the wiring is run in 
conduit which surrounds three sides 
of the room about four feet above the 
floor. The arrangement of the six 
charging outlets is similar to that 
shown in Fig. 6. 


Electric Charging Equipment in 


the New Plant of the Ward Bread 


Company, Boston. 

The new Boston plant of the Ward 
Bread Company has recently been com- 
pleted and is located in Cambridge. As 
in New York and Brooklyn electric 
vehicles will be used by the Ward com- 
pany in Boston. and the same make of 
battery-charging equipment has been 
installed that has been in use in the 
above cities for several years. The 
charging equipment installation in the 
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current circuit-breaker, enclosed fuses, 
and two two-candle-power indicating 
lamps, one for each of the two sets of 
batteries charged. Each unit carries 
two rheostats each of which is designed 
tor charging a 42-lead cell battery at 
20 to eight amperes. The double-throw 
knife-switch mounted above each rheo- 
stat enables the operator to connect the 
batteries being charged to either side 
of the three-wire system, making it 
possible to keep a close balance on 
both sides. Special clips on these 
switches permit taking a reading of the 
charging current and voltage across 
the battery simultaneously and without 
interrupting the charging circuit. 

In case the power is “off’ or the 
current is reversed through the battery, 
the  reverse-current circuit-breaker 
Serves to disconnect each battery from 
the busbars and is so interlocked with 


Battery-Charging Equipment Mounted in Gallery of Ward Bread Company, Boston, Mass.. for Charging 70 Electric Delivery Vehi- 


cles. 


110-220 volts. The 
front room at one 
Fig. 12, .which also 
arrangement of the wiring and switch- 
boards. The entrance switch and fuses 
are mounted in a steel cabinet near 
which is a three-wire integrating watt- 
meter and two Wright demand meters. 
There is a branch set of leads to an 
enclosed main switch which = delivers 
current to the switchboard in the back 
room. The latter board was made by 
Schaffer Brothers of Chicago and has 
a capacity of six circuits. 
tion arrangement 


service enters the 
side as shown in 
shows the general 


lts connec- 
in every 
similar to that company’s board in the 


1s way 


Take Shore Auto Station described in 


the issue of November 7. Fres. 10 and 


11 show the two boards. 


In the front 


room the wiring for 
the charging outlets on the side op- 
posite to the switchhs : > rind 


in the Panel at the Right. 


new plant shown in the accompanying 
illustration is located in a gallery in 
the engine room adjacent to the garave 
proper. [t consists of the unit-section 
type rheostats built up into panels to 
meet the present requirement of charg- 
mg TO vehicles. Each unit takes care 
of two vehicles, there being seven panels 
of five each of these sections or a total 
of 35 duplex sections for charging 70 
vehicles. right 
are six spectal sections for charwing, 
A 
power plant on the premises furnishes 
115-230-volt. direct-current, 


At the extreme there 


discharging and forming batteries. 


three-wire 
service. 

Fach of the sections of the charving 
calapment is a complete unit. carrying 
cast grid resistance mounted directly 
en the back. The front carries a dou- 
ble-throw knoife-switch. a l5-step heri- 


zontal slider-type rheostat. a reverse- 


There are 35 Duplex Sectional-Unit-Type Rheostats In the Main Board and Six Discharging and Forming Rheostats 


the rheostat shder that the attendant 
cannot begin to charge the battery with- 
out first placing all the resistance of 
the rheostat m series with the battery. 
Fach charging outlet is protected by 
enclosed cartridge tuses. 
Volt-ammeters are mounted on swing- 
ing brackets. the two at the lert and 
the upper two at 
for taking readings | 
These 
circuit only whe: ’ 
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this is done with: 
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The only complete and practical 
book on the Operation, Care and 
Maintenance of all classes of Elec- 
tric Vehicles, their Storage Batter- 
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panel No. 5 shown near the center in 
the illustration carries a 300-ampere, 
zero-center-reading ammeter and an 
overload relay, both of which are tapped 
in to the neutral busbar. If the current 
in the neutral rises above a predeter- 
mined value the relay causes an alarm 
bell to ring notifying the attendaut of 
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per hour according to loads and grades, 
with a maximum of 15 miles light if 
specified. 

The front driving wheel of these 
tractors is equipped with three-horse- 
power four-pole series-wound railway 
motor with plastic bronze and roller 
bearings. The motor has a momentary 


Couple-Gear Freight-Wheel Company’s Three-Wheeled Tractor. 


the out-of-balance condition. He can 
then divide the load by means of the 
double-throw switches on the charging 
units. | 

This charging-equipment, being made 
up in sections, p¢rmits of making ad- 
ditions very easily, as with a sectional 
bookcase, and this is an important ad- 
vantage since in most charging stations 
it is necessary to make extensions from 
time to time. In the Ward plant, for 
instance, the present equipment was 
hardly completed before the need for 
more was indicated due to growth in 
business. The charging equipment de- 
scribed is the product of the Cutler- 
Hammer Manufacturing Company, of 
Milwaukee, Wis. 

a NA a 
New Electric Tractors. 

Two new models of electrically 
driven equipment have been brought 
out recently by the Couple-Gear 
Freight-Wheel Company, of Grand 
Rapids, Mich. One is the three-wheel 
tram tractor, one-wheel drive, shown 
in one of the accompanying illustra- 
tions. This tractor is built in two 
sizes, one having draw-bar-pull capac- 
ity ranging up to 1,000 pounds and one 
having a draw-bar-pull capacity up to 
1,500 pounds. These equipments have 
been developed particularly for lumber 
mill work and are being successfully 
used in this industry. The small trac- 
tor can handle from 2,000 to 5,000 feet 
per trip and the larger from 2,000 to 
7,000 feet depending upon tram condi- 
tions. Speeds vary from 4 to 10 miles 


- 


overload capacity of 200 per cent and 
it is readily accessible without re- 
moving the wheel from the tractor. 
“Couple-gear” transmission consists 
of an electric motor in each wheel, the 
motor armature having a pinion on 
each end, one pinion pulling up on one 
side of the wheel, the other pulling 


A New British Electric Vehicle Charging 
Station Sign. 


down at the opposite side, and both 
working at the periphery. The gear 
reduction is 25 to 1 direct. 

In addition to the tram tractor de- 
scribed the company has recently de- 
veloped a quick-detachable front-drive 
commercial tractor for use in connec- 

number of after 
fitted with 
which bent down at the forward 
end to receive the rear end of the 
tractor frame as it is backed into place. 


tion with a 


The 


bodies. 
latter channels 


are 


are 
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When the frame gauges the incline, 
causing the rear end of the frame to 
rise to a level position, it slides back 
into the steel ways, which firmly con- 
nect it with the after trailer. This 
raises the pilot wheel off of the ground 
and makes a very quickly detached 
outfit. 

——— a 


A British Electric Vehicle Sign. 

The accompanying illustration shows 
the E. V. C. (Electric Vehicle Commit- 
tee) standard design which it is pro- 
posed to adopt in England to indicate 
charging stations or garages where 
charging facilities are provided for elec- 
tric-battery vehicles. Previous refer- 
ences to the matter here have shown 
that the adoption of such a sign was 
under consideration as a part of the 
co-operative scheme of electricity-sup- 
ply, battery, vehicle and other sections 
cf the industry interested in pushing the 
sale and use of electrics. The design 
may be made either as an enameled 
iron sign or as an illuminated sign. In 
whichever type it is made, the back- 
ground is to be a dark red, which is 
also to be the coloring of the letters on 
the horizontal white strip across the 
center of the wheel, the rest of the let- 
tering and the wheel being white. In 
the case when the sign is used for a 
garage, the words on the white strip 
across the wheel will be “Charging 
Garage.” Mr. Ayton, the honorary sec- 
retary of the Electric Vehicle Commit- 
tee, who gives us this information, says 
that it is intended that only two colors 
shall be used, viz., dark red and white. 
In regard to dimensions of the sign, 
though two feet, six inches square is 
suggested, it is understood that this 
will be subject to modification to suit 
individual taste. 

Se ae eee 


The Newtone Horn for Electrics 

The Automobile Supply Manufactur- 
ing Company of Brooklyn, N. Y. is 
offering its improved type of “New- 
tone” horn for electric-vehicle use. The 
Newtone is operated by a small yet 
very powerful motor running on a ball 
thrust and rotating a small ratchet 
wheel or rotor which strikes a projec- 
tion on the diaphragm and produces a 
loud and distinctive note. 

This motor is wound regularly for 
use on a six-volt circuit, but is now 
being supplied for electric-vehicle use 
on a 40 and 60-volt service, and can be 
wound for use on any voltage specified. 

Electric-vehicle manufacturers and 
users are gradually realizing the im 
portance of having their cars equipped 
with an adequate as well as depends 
able signal, and for this reason are 
adopting motor-driven electric horns. 

The Automobile Supply Mannufac- 
turing Company also manufacture an 


electric vibrator horn. A 
a | 
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BASING RATES UPON COST OF SERVICE. 

A communication is printed in this issue relative 
to an editorial entitled “Value of the Service and 
Cost of the Service,” which appeared in the issue 
of December 12. The writer of this communication 
advocates rates based on the cost of service and 
objects to any consideration of value of service in 
adjusting the various schedules which go to make 
up a system of rates. The editorial in question re- 
ferred to the last report of the Rate Research Com- 
mittee of the National Electric Light Association, 
and the criticisms of it which have since sprung up, 
and attributed some of these criticisms to a lack of 
understanding of the points involved. Further, cita- 
tions from public-utility commissions were made 
showing an appreciation by such bodies that in ad- 
justing rates for different classes of service, the value 
of the service should be taken into consideration. 
It is not necessary here to make any defense of the 
proposals of the Rate Research Committee; that 
body is amply able to speak for itself. But it is evi- 
dently desirable that our own views on this subject 
should be further elucidated. 

There are evidently two practical limits to any 
rate for public service, outside of which service can- 
not in the long run be furnished: the upper limit is 
the value of the service or what the traffic will bear; 
the lower limit is the cost of the service. What in- 
termediate value would be fixed by any corporation 
without restraint and without competition would be 
a matter of policy determined largely by the effect 
of the rate on the volume of business. Under regu- 
lated monopoly we believe rates should be adjusted 
on the basis of cost of the service, using the term 
cost in the widest sense to include the cost of cap- 
ital, of organization, of building up the business, and 
of maintaining the plant unimpaired, as well as the 
cost of operation. It may be noted here that it is 
not necessary to add any “profit” to these costs in 
determining prices or rates, for as that term is com- 
monly used, it is included in the cost of capital. 

We believe that the Rate Research Committee, 
Professor Jansky and most public-utility commis- 
sioners will agree with us in setting down total cost 
as the mark to be aimed at in determining the total 
income of a public service company. We believe 
further that individual consumers should pay the 
costs of their respective services insofar as it is 
feasible to determine those costs, and for that reason 
consumers should be classified according to the char- 
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acteristics of the service required. It will be gen- 
erally agreed that it is not feasible to determine sep- 
arately the costs incurred on behalf of each indi- 
vidual consumer, and that even for classes of con- 
sumers it 1s difficult to properly distribute the ex- 
penses incurred in common. That charges for elec- 
tric energy made upon a meter basis should be varied 
according to maximum demand, time of this max- 
imum, power-factor, hours of use and total amount 
of consumption, is universally conceded. Attempts 
have been made to provide for this by means of a 
separate demand charge and a separate consumer 
charge, but this leaves the questions of power-factor 
and time of consumption unconsidered. If every 
item affecting the cost of service could be included 
in a price list, the necessity of classifying customers 
would be obviated. But probably no two officials 
would work out the same schedule for the same 
utility, and when one was completed it would be 
hopelessly complicated. This complexity alone would 
be sufficient to condemn it, as is evidenced by pres- 
ent railroad rates. The majority of consumers of 
electric energy are household users, to whom even a 
kilowatt-hour is a thing of mystery. Most shippers 
of freight are business concerns, many of which em- 
ploy freight-rate experts to see that their freight is 
properly classified and charged for. These em- 
ployees are largely occupied in making claims for 
overcharges and every railroad keeps a force of men 
busy investigating such claims. Such claims are 
usually proper ones because the expert is more famil- 
iar with the classifications affecting his own goods 
than is the average freight agent who makes out the 
bill of lading. With so much difficulty arising 
among men whose business it is to understand the 
rates, it 1s evident that no complicated system would 
be satisfactory to the average consumer of electric 
energy. It may be noted in this connection that even 
electric rates are becoming so complicated that a 
central-station representative recently became mud- 
dled in attempting to explain his own rates to a 
group of listeners whom he had come prepared to 
enlighten. 

Complexity is, however, not the only objection to 
a system which attempts to properly apportion all 
elements of cost. Just how fixed charges should be 
allocated between loads coming on the peak and off 
the peak is largely a matter of opinion and the point 
of view. “Who shall decide when doctors disagree?” 
And even an equitable distribution of consumer and 
demand charges is a matter of great difficulty. The 
consumer cost, like the energy cost, can, however, 
be approximated with sufficient precision. In the 
absence of precise formulas, the value of the service 
can well be used as a guide in determining the 
distribution of the remaining costs, consisting 
largely of fixed charges. 

When an additional class of service can be added 
to the existing load of an electric utility for a return 
which is smaller than the average cost of units 


already supplied, yet larger than the additional costs 
imposed by the additional service, there is an oppor- 
tunity to apply this principle for which the Rate 
Research Committee contends. We agree with Pro- 
fessor Jansky that this extension of load is not justi- 


fied unless the added income more than covers the . 


added cost, so that something is contributed to the 
common expenses. When this is accomplished we 
see no objections, since less general expense now 
falls on the old classes of business, which are then 
entitled to a reduction in rate on the principle that 
total income should be adjusted to total cost. 

It must be admitted that this practice opens the 
way to difficulties. If, for instance, a rate for off- 
peak load, open to all, attracts so much load that a 
1ew maximum is created at former off-peak hours, 
what is to be done? Additional business cannot be 
refused without discrimination. If additional facil- 
ities are provided to take care of the load, the costs 
would probably exceed the income from this source. 
If rates are raised, much of the business might be 
lost, as well as hardship imposed on those who have 
established a business dependent upon the low rate. 
Of course, in some cases, adjustments could be made, 
2s in the case of electrochemical operations, so as to 
prevent coincidence of peaks. In other cases, such 
as vehicle batteries which must be charged between 
10 p.m. and 6 a.m., no such adjustments can usually 
be made. l 

One other point deserves mention. It is custo- 
mary to place all residence lighting in one class, 
based on a meter rate, with perhaps a minimum 
monthly charge. In the aggregate this class of con- 
sumers, at prevailing rates, provides an income 
which not only covers the cost of service, but in 
many instances, such as the one quoted by Professor 
Jansky, yields an added profit to the owners of the 
utility. In this class of customers there are nearly 
always individuals, however, whose consumption is 
so small that their payments do not cover the costs 
involved. The consumer costs are frequently higher 
than the minimum charge, and some companies do 
tiot even make a minimum charge. Such customers 
are served at a loss which must be made up by 
larger users. Many instances occur where service 
lines and meters must be provided for a single lamp 
outlet. If a proper share of cost for pole line, trans- 
former, mains, etc., 1s added, and then current 
enough supplied to bring the meter charge up to 
the minimum, a slight computation will show the 
unprofitable.nature of such a customer, especially if 
service is discontinued at the end of the year. A 
separate consumer charge would properly cover such 
cases, but this form of schedule is not popular and 
is not generally considered expedient for this class 
ot consumer. Either such a charge, or a separate 
classification for the very small user, would often 
prove prohibitory and create ill will, and it has not 
been favored by either utility companies or public 
service commissions. 
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SOUTH AMERICAN TRADE. 
Much has been heard since the European war broke 


out regarding the possibilities of expott trade for 
American manufacturers and particularly with regard 
to South America. Prospects for such a foreign trade 
expansion appealed particularly to electrical manu- 
facturers, owing to the fact that this line of export to 
South America, with.the possible exception of Brazil, 
had been largely dominated by England and Ger- 
many, and to the dull condition of the market at 
home. The possibilities of trade expansion for 
‘American manufacturers and exporters were largely 
overestimated at first, because of a number of influ- 
ences which were not fully reckoned. 

While it is true that Germany’s foreign trade has 
been largely interrupted, that of England has been 
little interfered with. On the other hand the pur- 
chasing power of the South American countries has 
been partly destroyed by the reduction of their ex- 
ports to Europe, and the general financial stringency 
has been felt there as much as elsewhere. There has 
been little or no trouble with transportation facilities, 
and vessels destined for South American ports have 
been unable to secure full cargoes. Undoubtedly 
lines with regular sailings will be available as soon as 
there is an established and steady succession of ship- 
ments which will warrant it. But trade cannot be es- 
tablished in a day and the American electrical manu- 
facturer who goes into this market should do so with 
full preparation and with the expectation of slowly 
building up a permanent business on such a basis that 
he can compete with his rivals in Europe. 

Suggestions which will aid in such preparation are 
given in a serial article by Mr. G. F. Bagge-Feron, the 
first installment of which appears in this issue. The 
author is well acquainted with business conditions 
in South America, as well as other foreign countries, 
and he points out the necessity of familiarity with the 
language, the customary weights and measures, and 
the business practices of the prospective customer. 
Especially with respect to customary credits and 
methods of shipment is this necessary. Moreover, 
the tastes and prejudices of the customer must be 
considered, and designs of lamp shades, for instance, 
which are popular in this country might meet with no 
sale there. Electric cooking apparatus should meet 
with especial favor in countries where fuel is scarce, 
and especially in the tropics. 

Technical considerations must also be kept in mind 
when offering machinery and current-consuming de- 
vices. Operating voltages and frequencies vary more 
than in this country, and heating devices especially 
need to be adjusted for the operating voltage. In 
Brazil, 110 and 220 volts are common, due perhaps to 
more intimate relations with this country, and fortu- 
nately nearly all South America is accustomed to the 
Edison screw socket. Open wiring is very common. 
In tropical countries, the special climatic conditions 
and insect pests must be considered in reference to 
cables and other apparatus to be used outdoors, and 
it must be remembered that motors and other ma- 
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chinery cannot carry the overloads which would be 
harmless at lower temperatures. Where accessories 
are required it is advisable to include them with the 
main apparatus, and offer a complete outfit, as the 
securing of what is here considered standard supply 
material is not always easy. 

Future installments will take up local conditions, 
especially with reference to Argentine Republic, 
which is one of the most progressive of the South 
American countries, and which contains the fourth 
city of the American continent. Buenos Aires ranks 
next to Philadelphia in population. Banking ex- 
change with the Argentine Republic should be placed 
in a favorable condition by the recent sale in this 
country of $15,000,000 of that government’s bonds, 
which have been floated during the past two weeks 
by a syndicate of banking houses. The eagerness 
with which this issue was oversubscribed indicates 
the presence of ready capital which will be invested 
when attractive securities are offered. 


THE TIME FOR EXTENSIONS. 

The last six months of 1913 witnessed a financial 
market which was not conducive to the inauguration 
of new enterprises of the nature of electric utilities 
nor even to the natural development of extension$ 
which would take place in normal times. At the 
outbreak of the European war the market was flooded 
with securities, the stock exchanges were closed, and 
prices for securities took a pronounced drop. The 
price level of a year ago is not likely to be reached 
for a long time, even though interest rates for com- 
mercial loans are back to about normal. 

The prevailing rate of interest on bonds is likely 
to remain high for several years. The enormous de- 
struction of capital in Europe, the necessity of financ- 
ing government expenditures now and the demand 
for reconstruction work after the war will be felt 
for some time in the future. Consequently better 
conditions for floating bond issues are not to be ex- 
pected. The present bond market is active, and 
promises to become still more so. Funds for invest- 
ment are always more plentiful in January than ai 
other seasons. While the undertaking of new projects 
should be very carefully considered, there should be 
no hesitation in planning and executing the exten- 
sions which are needed in every growing community 
and which have been held back through fear of fi- 
nancial trouble. These needs must be met sooner 
or later and there is no good reason why they should 
not be met at once. 

Where only small sums are required, and especial- 
ly in the Central West and Northwest where crop 
yields last year were good and many incomes larger 
than usual, the advisability of issuing bonds in small 
denomination which can be offered locally should be 
very seriously considered. This practice not only 
offers an avenue for many small investors to put their 
savings into the utility field, but it helps in widen- 
ing the interest that makes for good will between 
the utility company and the community it serves. 
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Wisconsin Electrical Association to 
Meet with Gas Association. 

At a joint meeting of the Executive 
Committees of the Wisconsin Gas and 
Wisconsin Electrical Associations, it 
was decided to hold a joint annual con- 
vention. This convention will be on 
January 20, 21 and 22, 1915, at the Hotel 
Pfister, Milwaukee, Wis. 

January 20 will be devoted to papers, 
discussions and matters pertaining to 
the Wisconsin Gas Association. Jan- 
uary 21 will be the opening day for the 
Wisconsin Electrical Association, and 
all papers and discussions will be on 
subjects of joint interest to both the 
Gas and Electrical Associations. On 
January 22 subjects pertaining to elec- 
tric railways and electric utilities will 
be presented. 

This joint convention is another step 
forward in the history of both associa- 
tions and marks the beginning of 
closer co-operation between the gas 
and electrical utilities of this state. 
Every public service company Owner, 
operator and employee is invited to at- 
tend. 

Papers of timely importance on 
financing, operation, office efficiency, 
and state regulation will be offered by 
men of expert knowledge and experi- 
ence in the respective fields. “The Wis- 
consin Railroad Commission’s Method 
of Rate-Making” is among the subjects 
of importance to be presented and dis- 
cussed at the joint convention. 

—eo 
Program of Convention of Western 
Inspectors. 

The tenth annual convention of the 
Western Association of Electrical In- 
spectors will be held at the Hotel Rad- 
isson, Minneapolis, Minn., on January 
26, 27 and 28. The first session will be 
held on Tuesday at 10:00 a. m. The 
mayor of Minneapolis will make an ad- 
dress of welcome and Waldemar 
Michaelson will respond. President 
Ben W. Clark will then make his ad- 
dress and reports will be presented by 
Secretary William S. Boyd. 

At the afternoon session addresses 
will be made by J. H. Miller on “Ele- 
vator Motor Controllers,” and by J. F. 
Stover on “Fire Alarm Systems.” Com- 
mittee reports will be presented by 
K. W. Adkins on “Induction Motors,” 
and by J. R. Morrisey on “Signal Sys- 
tems.” 

On Wednesday morning Guy W. See 
will present the report of the Com- 
mittee on Underground Systems and 
Frank R. Daniel the report of the 
Committee on Electric Traction Sys- 
tems. An address will be made by 
Charles A. Lang on “Power in a Mod- 
ern Flour Mill,” and by Burton Mc- 
Collum on “Electrolysis: Its Detection 
and Mitigation.” 

At the two sessions on Thursday 
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the program includes the following: 
“Laws and Ordinances,” by W. S. 
Boyd; “Approved Fittings and the 
Label Service,” by J. E. Latta; “Na- 
tional Electrical Code,” by F. D. Var- 
nam; “How to Deal with the Public,” 
by John S. Taylor; report of Commit- 
tee on Rubber-Covered Wire, by Vic- 
tor H. Tousley; “The Manufacturer of 
Rubber-Covered Wire,” by Everett 
Morse, illustrated by motion pictures. 

In the evening the monthly meeting 
of the Minnesota Section, American 
Institute of Electrical Engineers, will 
take place, including an address by 
Charles A. Pillsbury, on “Principles 
Entering into Valuation of Public Util- 
ities and Rate-Making.” 

Any time available at the various 
sessions will be devoted to inspection 
problems and field experiences. 

The entertainment features include 
a reception, ball and card party on 
Tuesday evening, an automobile tour 
on Wednesday afternoon, a banquet 
on Wednesday evening, dinner and 
smoker on Thursday evening, visits of 
inspection and luncheon on Friday. In 
addition to these there will be for the 
ladies a trip to art gallery and library 
on Tuesday afternoon, a tango tea on 
Thursday afternoon and a theater 
party on Thursday evening. 

a ee 
Boiler Efficiency. 

At the meeting of the New York 
Electrical Society on January 13, Wil- 
liam A. Blonck will make an address 
on “European Boiler-Room Practice 
and Boiler-Efficinecy Methods in 
United States, with Reference to Elec- 
tric Light and Power Plants.” Mr. 
Blonck has just returned from Europe, 
and with the aid of lantern slides will 
discuss the construction and perform- 
ance of high-duty boilers as used in 
electric plants on the continent. He 
will also take up the practical question 
of the more rational and economical 
use of coal in the boiler room by the 
aid of definite indications of the com- 
bustion process which are simple and 
comprehensible to the firemen. By the 
means to be described work and waste 
may be eliminated. 

The meeting will be held at the En- 
gineering Societies Building. 33 West 
Thirty-ninth Street, New York City, 
on Wednesday evening. 

—_—___.2-<-- 
Electric Club of Chicago. 

The last regular meeting of the Elec- 
tric Club of Chicago in 1914, held on 
December 31, was one of the most suc- 
cessful of the year and fittingly closed 
the most prosperous period in the club’s 
history. A. A. Gray, managing editor 
of the Exvectrican Review AND WEST- 
ERN ELEecTRICIAN, was the principal 
speaker, reviewing the electrical devel- 
opments of the year. 
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Kansas Telephone Society Elects 
Officers. 


The annual ladies’ night and open 
meeting of the Missouri and Kansas 
Telephone Society, an organization of 
Bell telephone employees, took place 
Monday, December 28, in the Central 
High School auditorium. 

Officers for the coming year were 
elected as follows: L.A. Davies, presi- 
dent; L. E. Shoemaker, vice-president ; 
F. C. Penfield, treasurer; E. Schoenau, 
re-elected, secretary; P. H. Hopkins, re- 
elected, and L. Harris, executive com- 
mitteemen. 

The comic side of the telephone busi- 
ness was shown ina farce entitled “The 
M. & K. Hospital Corps(e) and Pa- 
tients.” The hospital corps was the 
girls who nurse the company’s dis- 
tressed patrons, when their complaints 
come in. 

eg 
New York Jovians Hold Success 
ful Smoker. 

The New York Jovian League held 
a very successful smoker on the even- 
ing of December 23, at the Martinique 
Hotel. There were many prominent 
Jovians present and brief addresses 
were made by Past Jupiter Frank E. 
Watts, who is now First Tribune of the 
New York Jovian League; Martin A. 
Oberlander, Congressman for the New 
York district: Second Tribune Charles 
K. Wyatt, and Statesman James H. 
Betts. In addition to a cabaret enter- 
tainment, Statesman-at-Large Thomas 
H. Bibber contributed to the entertain- 
ment of the evening and was voted one 
of the best stentors who had ever ap- 
peared at any meeting in New York 
City. 

_—__~---@__-- 
Organization Meeting of West Vir- 
ginia Branch. 

A branch of the American Institute 
of Electrical Engineers has been or- 
ganized at West Virginia University, 
and it was planned to hold the opening 
exercises on the evening of January 7. 
The principal feature was an address by 
Prof. V. Karapetoff, of Cornell Uni- 
versity, on “Some Recent Develop- 
ments in the Field of Electricity.” 
This was preceded by a demonstration 
of the electrical equipment of the Uni- 
versity by the engineering students, and 
was followed by a reception in the 
honor of Professor Karapetoff in Me- 


chanical Hall. 
—eo 


Notable Issue of Patents. 

On December 29, 1914, the United 
States Patent Office issued a total of 
971 patents on inventions and 5 re- 
issues of such patents. This covers all 
the patents issued in that week, since 
patents are always dated on Tuesday, 
and is the largest total ever issued in 
one week, 
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Electricity in Bnck-Making. 


In the up-to-date brick plants 
equipped for electrical operation 
throughout, a great variety of motor 
applications is found. The clay is ex- 
cavated by electrically operated shovels 
and loaded into transfer cars hauled 
by electric traction to stock piles, 
where, under action of rain and frost, 
it is weathered and partially disin- 
tegrated. From the stock piles the 
clay, especially the harder shales, is 
transferred to the motor-driven roll 
crushers or dry pans, and screens, and 
then by cup conveyors to the pug mill. 
From the pug mill the now thoroughly 


While the valua of central- 
station service to the brick man- 
ufacturer may seem greater in a 
plant using waste heat from the 
kilns for drying purposes, still 
there is a creditable number of 
large establishments drying by 
steam and still purchasing pow- 
er. Such an installation is here- 
with described, together with 
general data on horsepower re- 
quirements of brick-making ma- 
chines. 


years ago this company abandoned its 
isolated plant, and now purchases all 
of the energy used from the Common- 
wealth Edison Company. 


The Chicago Brick Company has 
been in operation at its present site 
for about 13 years, and has clay on its 
property for 15 years further produc- 
tion. The depth of the available clay 
bed varies from 30 feet to 80 feet, but 
has been excavated only to the 30-foot 
depth. About two feet of soil on top 
is mixed in with the clay. 

Excavation is accomplished by mean 
of a Bucyrus steam shovel, although 


1 


Pug MII! In Brick Yard Gear-Driven by a 40-Horsepower Squirrel-Cage Motor. 


mixed and tempered mass is delivered 
to the augur brick machine, where it 
is forced through dies carefully de- 
signed to produce a true cross section 
with maximum uniformity of density, 
in the form of a continuous rectangular 
column. A frame carrying tightly 
strung piano wires or suitable knives 
rotating at the proper speed, cuts the 
issuing column of clay into standard 
size blocks or bricks. The green bricks 
are carried by a belt conveyor, which 
moves somewhat faster than the col- 
umn issuing from the augur, and con- 
sequently separates the bricks slightly, 
to the represses, where they are forced 
into molds and subjected to heavy 


pressure. This operation smooths the 
surface and squares up the corners. 
The brick is then ready for the drying 
house and kilns. 

In addition to the machines men- 
tioned electric motors find a most sat- 
isfactory application driving centrifugal 
or geared pumps for removing excess 
water from the clay pits and also for 
driving large ventilating fans in the 
drying house. 

One of the most model and complete 
installations in a brick plant that in- 
volves the operations mentioned, is 
that of the Chicago Brick Company, 
located in an outlying suburb of Chi- 
cago, known as Riverdale. About two 


electrically operated shovels have been 
tried. The present shovel is rated at 
65 tons, and has a scoop of 2.5-yards 
capacity. It is of the single-end type, 
having an independent self thrust. 


Modern equipments should be of the 


revolving type, on account of the ease 
of changing positions to handle clay 
or avoid cave-ins. The shovel has been 
in continual service for 13 years, dur- 
ing which time the cost of repairs 
has aggregated only $1,000. 

The transportation of the clay from 
the pit to the mill is accomplished by 
means of a third-rail traction system 
of interesting design. There is ap- 
proximately one-half-mile of double- 
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track laid from the shovel in the pit 
to the hoist. This trackage is divided 
into six sections controlled from two 
stations. Insulated leads are run on 
temporary construction to the third- 
rail sections. 
by simply energizing the third rail, and 
as every section of the system is in 
full view of the operators in the con- 
trol stations the system is simpler and 
more efficient than employing loco- 
motives. 

In the early days of the plant men 
and horses were used to transport the 
clay. This not only entailed a heavy 
cost for horse flesh, but also it was 
impossible to carry on work during 
adverse weather conditions. Under 
the present system work is carried on 
in the pit continuously and consider- 
able savings are effected: i 
. The motor cars of the system are 
each equipped with a 7.5-horsepower 
220-volt direct-current motor, there 
being. sèven such equipfnents. in serv- 
ice. Each car has a capacity of five 
yards of clay. | 

After being hauled up the incline to 
the mill the clay is dumped into the 
granulator, from which the cycle of 
operations pass the clay through va- 


rious machines to the moving belts, - 


where the fosmed bricks are picked off 
by 10 men-and stacked on tracks ready 
for. drying. = | 

A 75-horsepower motor running at 
a speed of-900 revolutions per minute 
operates the- hoist, which raises the 
cars filled with clay from the pit to 
the, hopper of the granuldtor. The 
latter machine is operated by a 150- 
horsepower motor running at a speed 
of 720 revolutions per minute. Clay 
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Clay-Mixers Driven by Motor. 


from the pit ts received by this ma- 
chine and worked into a plastic state by 
revolving knives. From here the ma- 
terial goes to the rolls, driven by a 


.35-horsepower motor running at 900 


revolutions per minute, which further 
works the clay, removing stones, etc. 
The pug mill, which next handles the 
product, recetves the worked clay from 
the rolls on a belt conveyor, driven 
by a 10-horsepower motor, running at 
1,200 revolutions per minute. The pug 
milf is operated by a 75-horsepower 
motor running at a speed of 900 revolu- 
tions per minute. 


Group of Motor-Driven Clay Machines. 


From the pug the clay is passed to 
the auger or brick machine, which 
forms the brick. This machine is driv- 
en by a 200-horsepower motor running 
at 900 revolutions per minute. 

In connection with the auger, Mr. 
McLaughlin, superintendent of the 
plant, has devised a steam lubrication 
system for the dies, which materially 
increases the production. On a test 
made by the Commonwealth Edison 
Company the following results were 
shown. 

Operating the auger the regular way, 
without steam, 532 bricks were formed 
per minute, requiring 151 horsepower 
to operate. Operating the auger the 
present way, with steam, 616 bricks 
were formed per minute, requiring 130 
horsepower to operate. 

For the eight hours’ operation the 
superintendent estimates 2,400 pounds 
of coal are burned for this purpose. 
However, a small boiler located ad- 
jacent to the brick machine would save 
two-thirds of this, which is now lost 
in transmission and low firing eff- 
ciency. 

The output of this machine varies 
from 260,000 to 350,000 bricks per 
eight-hour day. There are many shut- 
downs incident to the operation of this 
class of machinery, although these are 
negligible when compared with condi- 
tions before the adoption of electric 
motor drive. The working hours are 
from 7:00 a. m. to 3:40 p. m. By op- 
eration during these hours the com- 
pany is enabled to purchase power on 
the off-peak basis, resulting in a con- 
siderable reduction in the rate. 

The next operation is drying the 
brick, Trucks holding 817 bricks each 
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Motor Driving Shafting In Brick Piant. 


are placed in the drying ovens for a 
time varying from 16 hours in summer 
to 30 hours in winter. Two furnaces, 
burning in summer 80 tons of slack 
coal and in winter 100 tons, per million 
bricks, furnish heat which is circulated 
by two 50-horsepower fans through 
the drying ovens and out through 
stacks. Coal costs $1.70 per ton. The 
furnaces are equipped with Murphy 
stokers, operated by two three-horse- 
power motors. Tha Chicago Brick 
Company’s plant is equipped with two 
ovens, each having 18 tracks, with a 
capacity of five trucks per track. 
After sufficient time has elapsed for 
the drying the trucks are pulled 
through the drying ovens to the trans- 
fer track, where by means of an elec- 


tric crane the brick is placed in the 


kilns. 
A /30-arch kiln built up contains 
1,150,000 bricks. A layer of burned 


brick forms the outer layer, over which 
is placed a coating of mortar. The 
arch is built up in a tunnel shape, al- 
lowing considerable space between the 
bricks for draft. The kiln is fired by 
means of a double burner for oil and 
steam for each arch. The crude oil at 
about 10 pounds pressure, is vaporized 
by steam at approximately 50 pounds 
pressure. Two 125-horsepower boilers 
produce the steam. A kiln, burning, 
requires approximately 70 hours of 
heating, using 35 tons of slack coal and 
18,000 gallons of crude oil. During the 
burning the draft creates an intense 
heat, approximately 2,100 to 2,300 de- 
grees, Fahrenheit. The kiln is allowed 
to cool several days before loading the 
brick for shipment. 

The accompanying data are the re- 


sults of tests conducted at the plant 

during three successive months’ opera- 

tion: 

DATA ON OUTPUT OF yo BRICK 
COMPANY 


Septem- 
July. August. ber. 
H.P. FP. .P. 
Connected load 888 888 888 
.W. K.W. K.W. 
Maximum de- 
mand .......... 320 336 336 
KWH. KWH. KWH. 
Consumption ... 74,728 71,608 0,408 


7 
Production brick. 5, 935, on 5,626,000 6,131, "000 
Hours operating.. 202 191 174 
KWH per 1000 

brick 12.6 12.7 13.7 


Additional data on this plant are 
given in the accompanying data sheet. 
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The management is greatly pleased 
with electrical operation as compared 
with the previous steam driven ar- 
rangement. The old engines and ap- 
pliances have been removed from the 
plant. 

In connection with brick plants in 
general, reference should be made to 
an article appearing in the issue of 
May 11, 1912. Here the various gen- 
eral considerations were discussed and 
data given on the operation of several 
typical plants. It may be well to state 
here that the machinery required and 
the methods adopted in the manufac- 
ture of bricks are governed largely by 
the nature of the raw material avail- 
able and the desired character of the 
finished product. For the most part a 
careful selection from the great variety 
of standard motors built for general in- 
dustrial service will fully meet the re- 
quirements of clay-working machinery. 
The range of so-called standard motor 
design is so great, however, that when 
new installations are contemplated, i 
is often to the advantage of the cus- 
tomer to take up with the manufac- 
turer the requirements of each pro- 
posed application. 

In general alternating-current induc- 
tion motors fully meet the require- 
ments of clay-working machinery. 
They are of simple construction with 
large overload capacity, and have no 
wearing parts except the bearings or 
slip rings, which in every case are of 
ample design. The particular form of 
induction motor to use will depend 
upon the capacity of the distributing 
system and service characteristics, in- 
cluding such considerations as fre- 
quency of starting, starting torque, 


pait 
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Abandoned Engine in Brick Plant, Showing Motor Connected to Flywheel. 
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Brick-Making Data. 


The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for twenty-four hours every day of power corresponding to the rated capacity of the motors con- 
nected. An operating-time load-factor of 100 per cent represents the use of the rated capacity of the motors 


for the running hours per day specified for each installation. 


Ld 


Chicago Brick Company, Chicago, III. 


This plant operates on an average of 7.5 hours per day, 26 days per month. 


The average daily production is 230,000 bricks per day. 


There are 18 motors installed, having an aggregate rating of 888.5 horsepower. 


The average monthly consumption is 71,000 kilowatt-hours. 


The approximate electrical energy consumption per 1,000 bricks manufactured is 12.8 kilowatt-hours. 


Load-factor, 15 per cent; operating-time load-factor, 40 per cent. 


Motor INSTALLATION. 


The following is a list of the motors installed with their respective drives. Energy is supplied by the 


Commonwealth Edison Company and stepped down in the brick company’s substation to 220 volts. 


No. 


þad 


þad 


2 


1 


Horse- Speed 
power R. P. M. 


200 900 
150 720 
75 900 
75 900 
75 1,200 
50 1,800 
50 1,800 
50 1,800 
50 900 
35 1,200 
25 1,200 
10 1,200 
7.5 
15 
10 
3 
5 1,200 


Application. 


Brick machine forms clay into shape. 


Granulator receives clay from pit and works into plastic state by re- 
volving knife. 


Hoist, incline hoist pit to granulator. 


Pug mill—further working of clay by revolving knives. Mixes in water 
or dust. 


50-kilowatt motor-generating set which furnishes direct current to seven 
7.5-horsepower traction motors, two motor-operated brick transfer 
cars, using overhead third rail; one motor-operated traveling crane, 
and one six-horsepower truck. 


Fire pump. 
No. 1 Fan. 
No. 2 Fan—These fans circulate hot air from furnaces to dry rooms. 
Centrifugal pump for emergency pit drain. 


Rolls—intermediate between granulator and pug mill. Throws out 
stones. 


Dry pan—crushes up cull dry brick for dust, to mix in clay and sand 
bricks. 


Conveyor belt handling clay, from granulator to pug mill. 


Elevator leg on dry pan for moving dust from dry pan to pug mill and 
brick machine. 


Centrifugal pump for pit drain. 
Centrifugal pump for pit drain. 
Murphy stokers. 


Machine shop for repair of machinery. 


eee 
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continuous or intermittent operation, 
reversal, etc. 

For dry pans, sanders, conveyors, 
fans, bucket elevators and other ma- 
chines with similar requirements the 
standard induction motor with short- 
circuited bar-wound rotor is usually 
entirely satisfactory. Each of these ap- 
plications involves continuous duty at 
constant speed together with relative- 
ly easy starting conditions and no oc- 
casion for reversal of direction of 


When for any reason direct-current 
apparatus must be used, motors with 
compound windings should always be 
specified, except for driving fans, for 
which service shunt-wound motors are 
suitable. Where the service require- 
ments are similar to those outlined for 
the induction motor with short-circuit- 
ed bar-wound rotor, the direct-current 
motor should have the standard amount 
of series winding; where the induction 
motor with phase-wound rotor would 


Group of Pumps Driven by Individual Motors. 


rotation. On the other hand, for pug 
mills, augers, tempering wheels, hoists, 
excavating shovels, etc., where fre- 
quent starting and reversal, variable- 
speed requirements and _ excessive 
starting torque are encountered, the 
induction motor with phase-wound 
rotor and external secondary resist- 
ance, is in general recommended. This 
form of motor with variable secondary 
resistance is designed to secure max- 
imum torque with the least possible 
shock to the system when starting 
under load. 


be suitable for alternating-current serv- 
ice, the direct-current motor should 
have approximately 40 per cent of 
series winding and commutator and 
bearings should be properly protected 
from grit and flying mud. 

If motors are geared or belted direct 
to any of the large machines without 
the use of friction clutches they should 
be designed for a high starting torque, 
since when starting any of these ma- 
chines full of clay a very large torque 
is required. Either induction or direct- 
current motors may be designed to 
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meet these requirements. If friction 
clutches are used the motors may be 
started light and the load thrown on 
later, but this introduces another piece 
of apparatus- subjeet to wear and trou- 
ble, and shduld be avoided where pos- 
sible. 

The direct-connected motor drive 
makes the most compact and efficient 
layout, but care must be taken to see 
that none of the laws of mechanics 
is violated; that is, that the founda- 
tions are solid, that gears are not run 
at too high speed, that they are well 
supported in bearings and rigid, and 
that the motor is not subjected to se- 
vere vibrations. The motors are not 
injured by the clay and dust, and if 
the mechanical application is well made 
a satisfactory. drive is assured. 

As to the horsepower required to 
drive the various machines used in the 
brickmaking industry, the following 
motor sizes.are the average taken from 
several similar installations all having 
an average capacity of 100,000 bricks 
per day. 


Machine. Horsepower. 
Electric locomotive......... 30 
Hoist osre ieres a 20 
Dry PaNseQesacidecdancus 30 
Elevator hie ook ei wate 10 
Pug Mill.......°. abate Loe 50 
NO; 65 SURO sip on ees 90 
Repress 2.543.4s42405% tates 30 
Transfer car................ 10 
Brick-setting crane......... 25 


Additional data are given in the fol- 
lowing table: Di 


Machine. Horsepower. 
No. 1 Horizontal clay steam- 
er, 20 by 10-inch......... 10 
Eagle D. M. brick press.... 5 
No. 42 D. M. brick press.... 5 
R. 2 brick repress.......... 5 
No. 33 roofing tile press..... 8 to 15 
No. 39 roofing tile press..... 5 
No. 46 roofing tile press..... 4 


American Clay Machinery Company. 
Model. 


B-4 mold press-brick machine. 10 to 12 
C-4 mold press-brick machine. 10to12 
D-3 mold press-brick machine. 10 to 12 
D-4 mold press-brick machine. 10 to 12 
2 and 3 mold press-brick ma- 

CHING coeunt riea ceeds 8 to 10 


American Clay Machinery Company, 
Auger Brick Machines. 


Model. 

No. 1 Biante oh. Shs ease ad 40to 60 
No. 2 giant.............000. 25to 30 
NOx Gsssteinndee sis tat ele amas 15to 20 
IN 05: Bc E ocala: 25to 35 
NO: 10636 Suns ay tease ees 30to 50 
ING2 E E eh E E Saeed 75 to 100 
Nó, Al 255 ols aue aak EE 30 to 50 
NO A3 oridhe eee eas 35to 40 
Acme ............. eae 20to 25 
Centennial ............-.... 20to 30 
MaseOl 663k kt cane-ndteuses 10 to 12 
Special Giant.. b... =N an A 75to 100 
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White Way in Jersey City. 

The installation of a new arc lamp 
street - lighting system, forming a 
“White Way,” along Newark Avenue, 
Jersey City, has been completed by the 
Public Service Electric Company, and 
operation formally inaugurated. The 
new system extends from Palisade 
Avenue to the Boulevard, also includ- 
ing a section of Summit Avenue to 
Sip Avenue and the Five Corners. The 
area embraced is a portion of the busi- 
ness district of the city. 

The opening was attended by a cele- 
bration, including a band concert and 
fireworks, under the auspices of a com- 
mittee of the City Center Merchants’ 
and Property Owners’ Association, and 
terminating with a banquet at the Hof- 
brau Haus, Summit Avenue. Among 
the guests of the evening was John 
O’Toole, publicity agent of the Public 
Service Electric Company, who ten- 
dered an interesting address regarding 
illuminated thoroughfares. Mr. O’Toole 
in commending the local merchants 
upon their enterprise, said: 

“Bright lights not only draw the 
crowds, they accomplish more; they 
conserve public safety. Every white- 
way lamp is as good as a policeman; 
it has a fixed post. The merchant who 
is afraid to brightly illumine his store 
is not the merchant who will succeed 
in business. The inference is that if 
he is afraid to let the lights shine on 
his goods he has something to hide. 
The progressive men of this city are 
utilizing lighting as a means of adver- 
tising and to let the public know they 
want to serve them as they would be 


served.” 
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Court Rules That Rentee Must 
Maintain Property of Utility. 
An interesting case was decided by 
an opinion filed in court at Easton, Pa., 
in the suit of the Edison Illuminating 
Company vs. the Eastern Pennsylvania 
Power Company. The Edison company 
leased its plant to the Eastern Penn- 
sylvania Power Company on February 
1, 1900. The latter was to pay $30,- 
000 a year rent and to maintain the 
general efficiency of the plant. The 
Edison Illuminating Company admit- 
ted that it had received the rent 
each year, but alleged that the defend- 
ants had abandoned the plant and al- 
lowed it to deteriorate. The plaintiffs 
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claimed that the plant had deteriorated 
up to the time of the trial to the 
amount of $93,105.16. The defendants 
claimed that the Edison company had 
acquiesced in the changes and that 
there was too great delay in asserting 
its rights. President Judge Stewart 
overruled these objections and direct- 
ed that the defendant company should 
restore the plant to the condition in 
which it stood on February 1, 1900, 
within six months from date and di- 
rected that the defendant pay the 
costs. 
CIS So = 


Electrically Lighted Silhouettes. 
An effective and comparatively in- 
expensive exterior attraction for de- 
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of the building, and eight are on the 
Summer Street side. 

Each group consists of five figures. 
The figures are sawed out of five- 
eighth-inch board, painted black. They 
are from 20 to 28 inches in height, and 
each group forms a plot or scene by it- 
self. For example, one scene is of 
a group of boys and girls with sleds, 
coasting; another represents a skating 
party, and a third a witch with a 
broomstick, surrounded by children. 
All are designed especially to appeal 
to the little folks. 

While the silhouettes attract much 
attention by day they are even more 
effective artihcially illuminated. This 
lighting is provided for each group by 


Electrically Lighted Silhouettes. 


partment-store advertising, for service 
not only during the holiday season, but 
also on any special occasion, is a 
scheme now being employed by the 
Filene department store, Boston, Mass. 

It consists of 13 groups of silhouet- 
ted figures, ranged outside the large 
windows of the second floor, athe fig- 
ures representing “Mother Goose” 
scenes, children at play, etc., each group 
standing in front of a white background 
painted to give the effect of landscape, 
frosted to represent snow. 

Five of the groups are in window 
recesses on the Washington Street side 


‘ 


means of 14 40-watt Mazda lamps, red, 
green, white and blue, the colored lamps 
being dipped rather than colored glass. 

These lamps are installed, in the or- 
der named, in a tin-lined trough re- 
flector at the bottom of a six-inch 
space intervening between the sil- 
houettes and the painted background, 
which is of white fireproofed canvas. 
The light, shining upwards, throws the 
figures into sharp bas relief, and il- 
luminates the sparkling snow scenes be- 
hind. A Campbell interruptor flashes 
the various colored lamps in intermit- 
tent fashion. 


fa 
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A Municipal Christmas Tree for 
Dayton. 


Dayton, O., has a permanent munici- 
pal Christmas tree, the gift of the Day- 
ton Power & Light Company. 

Early in November, President Rike, 
of the Greater Dayton Association, 
appointed Thomas F. Kelly, sales man- 
ager of The Dayton Power & Light 
Company, chairman of the Community 
Christmas Committee, and instead of 
following in the footsteps of last year’s 
committee and having a Christmas tree 
cut down and planted in a park for the 
exercises on Christmas Eve, it was 
suggested to the Dayton Power & 
Light Company that a permanent 
growing tree would be more in line 
with the modern plan of conservation, 
and when F. M. Tait, president of the 
Company, learned of the suggestion, he 
offered, on behalf of his Company, to 
purchase a live Christmas tree, have 
it brought to Dayton and transplanted, 
and hereafter used as Dayton’s munic- 
ipal Christmas tree each year. 

Naturally the offer was readily ac- 
cepted, and on December 19 a fine 
specimen of a 30-foot high Norwood 
Spruce was transplanted in one of Day- 
ton’s parks with due ceremony. 

F. H. Rike, of the Greater Dayton 
Association, acted as chairmain, and in- 
troduced F. M. Tait of the Dayton 
Power & Light Company, the donor 
of the tree. J. M. Switzer, one of the 
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pany’s action and display of interest 
in the civic affairs of Dayton. 

The exercises held at the tree on 
Christmas Eve were very interesting, 
consisting of the singing of Christ- 
mas carols and hymns, led by a large 


Municipal Christmas Tree and Star at 
Dayton. 


choir and massed band, and distribution 
of over 2,000 boxes of candy to the 
children. Gifts consisting of money, 
clothes, foodstuffs, etc., were also 
brought to the tree and turned over 
to the organized charities of the city, 


Group of City and Central-Station Officials at Dedication Ceremonies, 


city commissioners, accepted the tree 
on behalf of the city, and Dr. Garland, 
the director of welfare, offered a short 
prayer that the tree might live and 
grow. 

The speakers were loud in their 
praises of the Power & Light Com- 


to be distributed to the needy ones 
throughout the winter. 

Dayton’s Christmas celebration is en- 
tirely a community affair, as every- 
thing 1s donated. 

The Dayton Power & Light Com- 
pany, in addition to donating the tree, 
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supplied the current for the illumina- 
tion of the tree and the special light- 
ing of the grounds and the stands for 
the choir and_band. 

The Dayton Jovian League played 
an important part in the affair, as it 
undertook at its expense the decorating 
and wiring of the tree and the grounds, 
etc., for the special lighting. 

— 


New-Business Men of Ohio to 
Meet in Cleveland. 

The next meeting of the Committee 
on New Business Co-operation of the 
Ohio Electric Light Association, will 
be held at the Hotel Hollenden on 
Wednesday, January 20, 1915, at 
Cleveland. The meeting will start 
promptly at 10 o’clock with an address 
of welcome by Mathias Turner of 
Cleveland Electric Illuminating Com- 
pany. This will be followed by an il- 
lustrated paper by T. E. Simpers of 
the Westinghouse Electric & Manu- 
facturing Company on “Applications of 
Electric Drive in Flour Mills.” Lunch- 
eon will be held at 12:15 p. m., fol- 
lowing which the delegates will be ad- 
dressed by a prominent man of Cleve- 
land. 

The afternoon session will come to 
order at 2 p. m. with a paper by W. 
A. Wadsworth of the Union Gas & 
Electric Company of Cincinnati on 
“Securing Business with the Nitrogen 
Lamps.” This will be followed by an 
illustrated paper by a representative 
of the General Electric Company on 
“Applications of Motors up to 25 
Horsepower,” following which J. C. 
Matthieu, power engineer of The Day- 
ton Power.& Light: Company.-will pre- 
sent a paper entitled “Applications of 
Industrial Trucks.”. | 

A cordial invitation is extended to 
the representatives of all electric light 
and power companies, electric manu- 
facturers etc., in Ohio and in the neigh- 
boring states to attend this meeting. 

ee 
Good Lighting Campaign Among 
Pupils. 

A lecture on “Lighting for Sight- 
Saving” was recently given before the 
pupils of the Washington Irving High 
School, by Mrs. C. B. Lyman. .In con- 
nection with this address, exhibits 
showing good and bad lighting both by 
gas and electricity, were arranged in 
the exhibition hall outside of the Audi- 
torium. 

The electrical exhibit was provided 
by the New York Edison Company. 
In addition to the lamps and fixtures, 
the pupils were shown photographs 
illustrating the points of correct and 
incorrect illumination, and literature on 
the same subject was distributed, in- 
cluding more than 500 copies of the 
Lighting Primer of the Illuminating 
Engineering Society, 
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Electric Vehicle Data 


Electric-Vehicle Practice in 
Europe. 

E. W. Lloyd, general contract agent 
of the Commonwealth Edison Com- 
pany, Chicago, spoke before the Chi- 
cago Section, Electric Vehicle Associa- 
tion of America on January 5, choosing 
for his subject, “Battery Maintenance 
Systems and What We Can Learn 
From European Experience.” He re- 
ferred first to the successful operation 
of storage-battery cars on many of the 
branch railroads in Germany and the 
possibilities in this direction. 

In Berlin electric taxicabs are widely 
used and have proven very successful. 
This is due mainly to the battery main- 
tenance system, in 
vogue there, permit- 
ting the interchange 
of a discharged bat- 
tery for a charged 
one whenever nec- 
essary. Battery 
maintenance is tak- 
en care of by sepa- 
rate companies from 
those owning the 
vehicles. Rates are 
made on a mileage 
basis, a careful rec- 
ord being kept by 
the maintenance 
company of the op- 
eration of each ve- 
hicle equipped. 

Lantern slides of 
the equipment were 
shown. Mr. Lloyd 
believes that this 
practice can be em- 
ulated in this coun- 
try when business 
conditions improve. 
In the discussion he 
called attention to 
the willingness of 
the Edison company 
to co-operate with 


Capacity of Vehicle—1,000 Lbs. 
Date of Purchase—Sept. 5, 1913. 
Approximate Price—$2,500 
Make of Vehicle—Argo. 


would offer service to gasoline owners 
on the same basis as to electric own- 
ers unless greater co-operation was re- 
ceived from vehicle manufacturers. 


In its campaign to bring the merits of 
electric vehicles to the attention of 
prospective users, the Electric Vehicle 
Association of America uses the fol- 
lowing pertinent arguments: 

All of its critical parts are the prod- 
uct of the large national electric ap- 
paratus manufacturers and are there- 
fore well developed and made of the 
highest type of workmanship and ma- 
terial. 


Electric vehicle design has been 


GENERAL. 


Name of Company—Geo. S. Connelly Company, Springfield, II. 
Business—Retail Grocers, Butchers, and Bakers. 


Cushion ?—Solid. 


OPERATING DATA. 


other interests in Make of Tires—Motz. 
the promotion of Size of Tires—36x3. 
the electric vehicle 
and thought that 


some definite plan 


of co - operation 
could be worked 
out. Cost of 


Harry Salvat stat- 
ed that there was an 
indication that elec- 
tric garage owners 


Average Daily Mileage—27. 
Daily Hours in Use—8. 
Kilowatt-hours per Month—338. 
Days in Service, per Month—28. 
Electric 
Month $7.50. 


Power per 


TotaL AVERAGE MONTHLY OpFRATING Cost—$90.40. 


Are Tires Solid, Pneumatic or 


Make of Battery—Edison. 
Type of Cells—A-4. 
Number of Cells—60. 


Cost of Storage and Washing per 
Month—Car washed by driver. 
Stored in rear of store. 

Driver’s Salary per Month—$40. 

Cost of Repairs and Renewals 
for 12 months—$50.00 


standardized for the past twelve years, 
no radical changes have been neces- 
sary, although minor improvements 
have been constantly made. 

Other commercial types of motor 
vehicles have been under development 
for less than half this period and exist 
in great variety of design with little 
semblance of standardization. 

A number of large installations of 
electric vehicles have been in contin- 
uous and successful operation for over 
ten years. A remarkable number of 
large installations have been put into 
operation during the past five years. 

No correspondingly large installa- 
tions of other types of commercial ve- 
hicles exist. This in- 
dicates the stability 
and economy of the 
electric type. 

The purchasers of 
these large installa- 
tions have been most 
conservative busi- 
ness organizations 
and those to whom 
reliability of trans- 
portation equipment 
has been of vital im- 
portance. 

Express companies 
have invested sev- 
eral million dollars 
in electric vehicle 
equipment and this 
type constitutes the 
majority of the mo- 
tor vehicle equip- 
ment of such com- 
panies. 

It is conceded by 
all users of mixed 
equipments that the 
electric is consider- 
ably cheaper in op- 
erating cost than 
any other type, by 
reason of its sim- 
plicity, fewer parts, 
ease of control and 
the standardization 
of its renewable 
wearing equipment. 
No skilled labor is 
necessary for its op- 
eration. 

These arguments 
are being specially 
directed to post-ot- 
fice officials. 
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METHODS OF MOUNTING 
MOTORS AT CEILINGS. 


By Ralph G. Bradshaw. 


It very often occurs that the most 
desirable location for a motor for a 
group drive is at or near the ceiling 
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stalled from whch the inspector can 
work. 

Where a small motor is to be placed 
it can be bolted, inverted, directly 
against the ceiling. Timbers can be se- 
cured against the ceiling into which lag 
bolts, passing through the bolt holes 
in the motor frame, can turn. Lag 


Gallery- Floor -: 
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That is Bolted to Wall 


Fig. 1.—Motor Shelf Supported From Celling and Wali. 


of the room. In such a location the 
motor does not occupy valuable floor 
space, and is immune from meddling 
by the unauthorized. There are two 
possible objections to such a location. 
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bolts should, however, never be used 
to support a motor; hence the prefer- 
able and only dependable method of 
supporting a motor directly to a ceil- 
ing is to arrange the supporting bolts 


-Yellow Pine 


“Wrought Iron Tie-Rod 
END ELEVATION 


Fig. 2—Motor Shelf Supported From Concrete Ceiling. 


One is that the space near the ceiling 
is always the hottest part of the room, 
which is undesirable, because a motor 
placed in such a location may become 
unduly overheated. The other objec- 
tion is that unless proper provisions 
are made, a motor near a ceiling may 
be difficult to inspect and repair. The 
last objection can be nullified, provided 


proper ladders and platforms are in- 


so that they will pass entirely through 
the floor. The most effective way to 
raise an inverted motor to a position 
against the ceiling is to thread two 
lines or falls through diagonally op- 
posite holes bored through the ceiling 
as above suggested. In boring these 
holes care must be taken to place them 
so that they will exactly fit over the 
holes in the motor frame. The lines 
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are passed through from the story 
above to the floor of the room below. 
The motor to be mounted is turned 
upside down on the floor and each of 
the two lines is threaded through a 
bolt hole in the motor frame corre- 
sponding in position to the hole in the 
ceiling above through which the line 
passes. Then a knot is tied in the line 
below the motor frame so that when 
the lines are pulled on the knots will 


DETAIL * 


Fig. 3.—Construction of a Ladder with Pipe 
Rungs. 


sustain the weight of the motor. Then 
helpers on the story above pull on the 
lines and draw the motor in position 
against the ceiling. Bolts are inserted 
through the remaining holes in the 
floor and through the motor bed plate 
and the nuts are set up on these bolts, 
holding the bed plate firmly in position. 
Then the lines are removed and sup- 
porting bolts are pushed through the 
holes in the floor from which the lines 
have been taken and through the mo- 
tor bed plate, and their nuts turned up 
on them. 

With larger motors it is necessary 
to build a shelf_or.platform upon which 
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the motor may rest and upon which the 
inspector may stand while cleaning and 
adjusting the machine. Fig. 1 shows 
a simple motor platform that has been 
found very satisfactory in practice. A 
number of supports similar to this 
were used in the Omaha shops of the 
Union Pacific Railway. Group-drive 
motors of outputs in the neighborhood 
of 20 horsepower were mounted on the 
platforms. It will be noted (Fig. 1.) 


A platform that has been success- 
fully used for supporting motors to 
ceilings in reinforced-concrete build- 
buildings is shown in Fig. 2. The tie- 
rods pass, as they should in every 
case, entirely through the floor, so that 
they will be substantially supported 
from above. The timbers comprising 
the frame upon which the floor is laid 
are mortised and tenoned and are held 
together with iron tie-rods, eliminating 


Steel Channels -- 


Fig. 4.—Smail Motor Clamped With Beveled Washers. 


that all of the platforms were ar- 
ranged along the side of the building, 
so that a 6-by-8 timber held to the 
brick wall with  seven-eighths-inch 
bolts formed a support for one edge 
of the platform. An 8-by-8 timber 
formed a beam carrying the outer edge 
of the platform. This timber was in 
each case held from the floor by two 
1.25-inch tie-rods that passed vertically 
entirely through 8-by-16 floor joists. 
Care was taken to so locate the motor 
platforms that the tie-rods would in 
every case pass through holes in the 
floor joists, because the holes in the 
joists in which the tie-rods snugly 
fitted provided lateral support for the 


Machine 


cro 7 = — a a u a ee oe 


Beveled 


Washer E 
Square T \, h \" jù i Steel 
Nut 7 Bk e Channel 


EER 

pom 

D 
— . 


Fig. 5.—Application of Washer. 


platform structure and tended to mini- 
mize vibration. A 6-by-8 strut was 
clamped in at the side of each tie-rod 
between the platform floor and the 
gallery floor joists. A slot was cut in 
the side of each of these struts for the 
accommodation of the tie-rod which 
maintained each strut in its correct 
position. 


any possibility of the shaking asunder 
of the frame. Where there is a con- 
siderable side pull occasioned by a belt 
drive from a motor platform, it may 
be necessary to install braces for a 
platform like that shown in Fig. 2, to 
prevent the platform from being pulled 
out of its position laterally. Ordi- 
narily, however, such braces are not 
necessary if the platform is well con- 
structed and the nuts of the tie-rods 
are set up snugly. 

It is, however, essential that a good 
ladder, or some other means of access, 
be provided to every motor platform. 
If it is difficult for the inspector to 
reach the platform, the motor will 
probably not receive the attention that 
it should. A splendid form of ladder 
that will not wear out, and that can 
be readily constructed is shown in Fig. 
3. The side pieces are 4-by-4 timbers 
and the rungs are 20-inch lengths of 
one-inch pipe. Pipe that cannot be 
wsed for any other purpose, or because 
it is rusted of cracked, can be utilized 
for rungs of a ladder of this type. The 
12-inch distance between centers of 
rungs provides convenient spacing, but 
this can be increased or decreased in 
accordance with the practice prevailing 
in the plant where the ladder is in- 
stalled. The holes through the 4-by-4 
timbers for the reception of the pipe 
should be so bored that the pipe will 
fit into them very snugly, and a nail 
should be driven as shown in the de- 
tail in Fig. 3, through a hole in the 
end of each pipe to prevent its turn- 
ing aS a man mounts the ladder. The 
nails also keep the rungs from slipping 
sideways out of the timbers. The 
nails should always be driven in far 
enough so that they will not extend 
and cut the fingers of a man using the 
ladder. 
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TABLE I.—DIMENSIONS OF CAST-IRON 
BEVELED WASHERS FOR I-BEAMS 
AND CHANNELS (IN INCHES). 
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Fig. 6.—Detalis of Beveled Washer. 


Ordinarily ladders about an indus- 


trial plant are made with 2-by-4 ver-. 


tical timbers, and 1-by-4 rungs, and 
such are of course cheaper, in first cost 
ai any rate, than the ladder in Fig. 3, 
but the rungs in wooden ladders wear 
out, and some times they break and 
injure a man and thereby involve a 
damage suit. It is for the reason that 
the pipe-rung ladder is always safe 
and will practically never wear out that 
it is probably more economical in the 
long run than a wooden ladder. The 
pipe rungs can be cut and drilled in 
the pipe shop at times when the me- 
chanics have no other work to do. 

In modern plants the practice of 
using structural steel for supporting 
motors is every day becoming more 
popular. In some shops wood con- 
struction, and in fact any construction 
that is combustible, is not permitted. 

Structural steel is used instead and 
provides a permanent, rigid, and fire- 
proof frame for the motor platforms. 
Small motors can be conveniently 
mounted on a couple of channels as 


Fig. 7.—Method of Casting Channel 
Washer. 


suggested in Fig. 4. The holding- 
down bolts of the motor pass through 
holes in the channel flanges and are 
held therein by nuts turned on at the 
lower ends of the bolts. Inasmuch as 
the sloping surfaces of channels and 
I-beams always slant with a _ 6-to-1 
pitch, it is necessary to insert so-called 
beveled washers between the holding- 
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TABLE II.—DIMENSIONS OF CAST-IRON CHANNEL-WASHERS. 
Diameter Width of Length Width 


Bolt 


Size of Hole Slot 

Channel A B C 

3 by 6} % Is 4% 

4 by e} { % 15 5 

3 by 6 1% 5% 
i 1% T% 

4 by 6.25 \ 

4 by 7.25 f & 1% 5 

5 by 6.5 

5 by 9 { 1 2 6 

6 by 8 } % 2 85 

5 by 11.5 1% 2% 8 

6 by 10.5 1% 2% 9% 

7 by 14.75 

8 by 11.25 } 1% 2% 8% 

8 by 13.75 

8 by 18.75 

9 by 20 \ 1% 233 13% 

10 by 15 

9 by 20 

10 by 16 } 1% 2% 10% 


down-bolt nut and the flange face as 
shown in Fig. 5, so that the nut will 
have a horizontal surface upon which 
to bear. Fig. 6, in connection with 
Table I, shows dimensions of beveled 
washers for use with I-beams and 
channels that have been found satis- 
factory in practice. It is not usually 
possible, so far as the writer is aware, 
to obtain these beveled washers on the 
open market. They can sometimes be 
secured from the structural-steel com- 
panies, but if many are to be used it 
will pay any concern to make a pattern 
like that shown in Fig. 7 and have the 
washers cast at the nearest foundry. 
It will be noted that in the pattern of 
Fig. 7 a deep groove is cut between 
adjacent washers. A strip of a half 
dozen or more washers is cast from 
one pattern and then the washers can 
be broken off along the grooves as they 
are required. 

With larger motors, it 1s not feasible 
or desirable to bolt them directly to 
the flanges of steel sections as shown 
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in Fig. 4. The disadvantage of this 
method is that the holes must be 


drilled accurately in the channel or I- 
beam flanges for the accommodation 


PLAN VIEW SD 
(With Narrow Spreader) (With Wide 
Spreader} 


Fig. 9.—Cast-iron Channel Washer. 


of the holding-down bolts, and further- 
more that after the holes have been 
drilled only one position of the motor 
is possible. The arrangement of Fig. 
8, wherein cast-iron channel washers, 
Fig. 9, are used for clamping the struc- 
tural-steel members together, elimi- 
nates both of these disadvantages. No 
drilling is required in the channels that 
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comprise the supporting frame, and 
the character of the construction is 
such that the motor can be readily 
shifted along the two channels upon 
which it rests, and these two channels 
can in turn be shifted along the mem- 
bers upon which they rest, so that the 
motor can be readily alined with the 
pulley which it is to drive. 


As suggested in Fig. 8 two channels 
are always used to form a supporting 
beam where the channel washers are 
utilized. The channel washer has twe 
functions. The first is that it provides 
a means of clamping the two channels 
that fit into it to some other member, 
and the second function is that it main- 
tains these two channels at a given 
distance from one another. The pro- 
jection G in Fig. 9 maintains the chan- 
nels at a given distance apart. It is 
seldom possible to obtain these chan- 
nel washers on the open market, and 
for this reason Table II 1s given to 
show some dimensions that have 
proven satisfactory in practice. These 
channel washers can be used for other 
sizes of sections than those shown in 
the first column of the table, and also 
in combination with small I-beams. 

No floor is shown in the motor plat- 
form in Fig. 8 because practice differs 
in regard to floors on structural-steel 
motor supports. Some concerns insist 
rigidly upon the elimination of wood, 
in which case floors of standard 
checkered steel plate can be used. Such 
floors are, however, of necessity always 
grounded on the structural-steel frame 
of the building. A man standing on 
such a floor is therefore liable to re- 
ceive a severe shock. It is for this 
reason that it is probably usually the 
best practice to place a wooden floor 
on a steel platform around the motor. 


Supporting 


Fig. 8.—Motor Mounted on Channels and Clamped to Structural-Steeil Roof Truss, 
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Dollar Wiring Kinks. 


Every reader is invited to con- 
tribute to this column. It does 


not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 


clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A 
dollar will be sent to the contrib- 
utor upon publication. 


Greased Cloth for Long Runs. 


In fishing wire through long runs 
of pipe with four or five bends in it, 
it is sometimes hard to pull it 
through. I find it advantageous to 
wrap a piece of cloth tightly around 
the wires for about three inches, 
starting at the hook, and fastening it 
to the hook so that it cannot slip. 
This cloth is greased and the wires 
then come through easily. 

Edward Kemp. 


File Brush for Cleaning Cable. 


When making a tap joint to a main 
cable, I hit upon the idea of using a 
file brush to clean the cable. Moving 
the file brush lengthwise and spirally, 
following the strands, it effectually 
removed all insulating material from 
between the strands. 

Homer R. Long. 


Soldering Ceiling Joints. 

For soldering ceiling joints I use a 
cup which is mounted on the torch, 
as shown in the accompanying illus- 
tration. The cup is made of a three- 


3/4" CAP AND 
NIPPLE. 


Soldering Cup Mounted on Torch. 


quarter-inch cap and a three-quarter- 
inch nipple, three-quarter inch long. 
After fastening these together a piece 
of No. 10 wire is twisted around the 
nipple, and fastened to the torch. 

W. W. Schnohr. 


Bending Metal Molding. 

It is often necessary to make small 
bends or offsets in metal molding, and 
to accomplish this I assemble the two 
parts and make the necessary bend 


with the parts together, usually mak- 
ing the bend over my knee. Then I 
separate the parts and have them both 
bent to the same shape so they will 
fit together again without any trouble. 
Elmer J. Smith. 


Knife For Floor Boards. 


It is a very difficult job to remove a 
board from a matched hardwood floor, 
or a piece of matched sheathing from 
a side wall, without splitting it. I 
had a job to do some time ago where 
it was necessary to do both. I gota 


Knife for Floor Boards. 


cheap knife as shown in illustration. 
By inserting this knife in the crack be- 
tween the floor boards and hammering 
on it the tongue of the board can be 
cut off and the board raised without 
much difficulty. Occasionally one will 
strike a nail, but these can be avoided 
after the first two or three, as one can 
judge the distance they are apart. 

In the case of the sheathing, the 
knife should be inserted at the top 
and the tongue split off on both sides. 

E. W. Dullea. 


Burglar Alarm. 
The accompanying diagram shows a 
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Service Entrance in Small Space. 

In wiring old detached houses, 
where the houses are so close to- 
gether that it would be impossible to 
make a gooseneck bend for the en- 
trance service pipe, I use a condulet 
L fitting and a short nipple from the 
fitting to the cutout cabinet in the 
basement. Sometimes there is not 
more than a foot between houses, so 
that something of the kind is neces- 
sary. E. Quarnstrom. 


Substitute for Reducing Bushing. 


In reducing the size of conduits 
from three-quarter-inch to half-inch, 
reducing bushings or sockets are not 
always handy. A standard three-quar- 
ter-inch die will thread a half-inch 
coupling so it will make a neat sub- 
stitute for a three-quarter-inch by half- 
inch reducing bushing. 

Ben R. Browne. 


Determining Polarity.’ 

A simple method for determining 
the polarity of a circuit, having the 
added advantage that it does not re- 
quire any particular preparation, is as 
follows. 

Tear off a piece of blueprint paper 
(about an inch square will do for 110- 
and 220-volt circuits) and wet it. 
Place the two terminals of the circuit 
about a quarter inch apart on a 110- 
volt circuit and a trifle more on 220 
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Wiring Diagram for Burglar Alarm which Continues Ringing After Original Contact 
Spring Is Released. — 


simple arrangement for a burglar- 
alarm system, where it is desired to 
have the bell ring constantly after the 
circuit has once been closed, until the 
bell is reset. The dotted lines show 
the positions of armature and brass 
drop after the circuit has been closed 
at the spring. Closing the spring cir- 
cuit actuates the magnet and this re- 
sults in closing the bell circuit through 
the same battery. 
William Reschke. 


volts. The paper around the negative 
lead will turn white. A lamp can be 
placed in series with one of the leads 
to avoid a short-circuit. 

Blueprints are usually available on a 
job, but I have seen wiremen who had 
frequent occasion to determine the 
polarity of circuits, carry strips of 
blueprints in their tool-kits for this 
purpose. P. Justus. 
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NEW YORK—Second District. 


The Rockland Light and Power Com-. 


pany was authorized to use the net pro- 
ceeds from the sale of $100,000 of its 
5-per-cent mortgage bonds approved 
in August, 1911, for financing extensive 
improvements to its system and for 
the purchase of land and rights of way. 


e OHIO. 

The Dayton Power and Light Com- 
pany was authorized to purchase all 
the property of the Cedarville Light 
and Power Company, comprising elec- 
tric light, heating and power plants, 
located in the villages of Cedarville, 
Clifton, and Yellow Springs, Ohio, for 
a consideration of $20,000. 


PENNSYLVANIA. 

Walter H. Gaither has been appoint- 
ed by Governor .Tener as member of 
the Public Service Commission. Sam- 
uel W. Pennypacker was named as 
chairman of the Commission, to suc- 
ceed the late Nathaniel Ewing and was 
given the Ewing term, which adds two 
years to the time he will serve. The 
other commissioners are advanced a 
year, and Mr. Gaither was given the 
seventh place. The changes are to be 
sent to the Senate for confirmation. 
Mr. Gaither has resigned as private 
secretary to the Governor, and also 
as secretary of the Executive Commit- 
tee of the Panama Exposition Commis- 
sion. He served as private secretary 
to Governor Tener throughout his term 
as congressman and during his admin- 
istration as chief executive of the state. 


WISCONSIN. 

Waterloo Municipal Waterworks and 
Electric Light Plant. Complaints were 
entered as to the rates and service of 
the electric and water utilities of the 
Village of Waterloo, and the Commis- 
sion on its Own motion instituted a 
general investigation. 

An examination of the books and ac- 
counts of the utilities disclosed that 
the inadequacy and incorrectness of the 
records were due chiefly to the lack of 
a scientific accounting system. An ac- 
counting system was prescribed, and 
the new system was installed by a 
representative of the Commission. 

The village is ordered to purchase 
the electric meters now owned by con- 
sumers. 

In regard to the rates for electric 


QS bod»dMAAM-EAAA LLL 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


EEEE EMRE" r AOA: RMA UM MAM-d-/gwW_T_EA_AE_A_d_|\Q 
r EEE CEKK 


Public Service Commissions 


Conducted by William J. Norton 


service the Commission says: “The 
present rate for commercial lighting is 
12 cents per kilowatt-hour for the first 
50 kilowatt-hours and 10 cents per 
kilowatt-hour for all over 50 kilowatt- 
hours. The manner in which this rate 
has been applied has made it regres- 
sive, and hence objectionable. For in- 
stance, if a consumer used 50 kilowatt- 
hours he would pay $6.00, but if he used 
51 kilowatt-hours he would pay $5.10. 
By taking a little more current he 
would save 90 cents. The rate for pow- 
er is also regressive. In order 
to correct the discriminatory features 
of the present system of charges it is 
necessary to change the type of sched- 
ule. The question of the particular 
kind of rate schedule that should be 
adopted was submitted to the members 
of the village commission. After going 
over the matter quite thoroughly with 
us they decided that a rate similar to 
the one usually prescribed by this Com- 
mission would be satisfactory.” 

The Commission prescribed a rate 
for commercial lighting of 12 cents net 
for the first 30 hours’ use per month 
of active load, 10 cents net for the next 
60 hours’ use per month of active load, 
and 8 cents net for all excess use. 

The power schedule provides a de- 
mand charge of 50 cents per month for 
the first horsepower or fraction there- 
of, and 50 cents for each additional 
horsepower of connected load; plus an 
energy charge of 7 cents net per kilo- 
watt-hour for the first 50 kilowatt- 
hours scaled down to 2 cents net per 
kilowatt-hour for all over 10,000 kilo- 


watt-hours. These power rates are 
subject to the following “limiting 
rates.” The maximum rate for power 


is not to exceed 10 cents per kilowatt- 
hour, and the minimum monthly bill 
is not to be less than $1.00 for the first 
horsepower or fraction thereof, and 25 
cents for each additional horsepower of 
connected load. 

In regard to the power rates, the 
Commission says: “The power rate 
which we are prescribing is somewhat 
higher than the old rate. This is par- 
ticularly true for the plant’s largest cus- 
tomer. In making an adjustment in 
the rate schedule of a utility, increas- 
ing the rate to large power consumers 
is a serious matter, because there is 
always the likelihood of such customers 
finding it advantageous to use some 
other source of power. In the instant 


SQ dd OMAMAMAH} od 
SNR MMMNMD AMAANMDAAA.AM.MM_AMAMAT A UEMEMM MADAM MAWMW’_WWMAMNQAMNNNMMT WINN) 


TY 


WOK WE SS 
WWW SSCL N 


BL 


NY INNÁ N 


case we have given this matter care- 
ful consideration, and we believe that 
the rate prescribed is low enough to 
retain the business that the utility now 
has, and at the same time is high 
enough to pay the additional costs 
involved in furnishing the service. 

“In addition to the regular power 
schedule it is necessary to fix a rate 
for emergency service, and also one 
for service furnished to customers who 
operate only a relatively short time 
each year. As yet no emergency serv- 
ice is being supplied, but a demand for 
it may arise in the near future, in which 
event it will be necessary to have such 
a rate. The rate usually established 
for this kind of service is similar to 
the regular power rate, with the ex- 
ception that the limiting rate does not 
apply, that is, the rate would be 50 
cents per horsepower per month plus 
the regular charge for whatever energy 
is used. There seems to be nothing in 
this case which would make a depart- 
ure from the usual practice either nec- 
essary or advisable. The rate outlined 
above will accordingly be prescribed 
for emergency service. 

“In establishing a rate for customers 
who take energy only a short time 
each year, the same difficulty is en- 
countered as is met with in making 
rates for large power users, who can 
readily find some other souce of power. 
If this short-time service can be sup- 
plied without increasing the capacity of 
the station or without making any in- 
vestment other than stringing the regu- 
lar service wire, it may be a source of 
considerable profit. In this connection, 
though, it should be borne in mind that 
every plant should have some reserve 
capacity, and that short-time business 
of this nature should not be taken on 
if it only makes use of this reserve ca- 
pacity, because if this is done it may 
become necessary to increase the size 
of the units in the station at some later 
time. In other words, this kind of 
business should come off the daily peak 
if it is supplied during the winter 
months, or it should come during the 
summer time when the daily peak is 
comparatively small. The operating 
condition of each plant must, of 
course, determine in each instance the 
proper course to pursue. The reason 
no new investment should be made for 
this kind of business, even though it 
could be had at the regular. rates, is 
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at once obvious. The regular rates are 
based on the assumption that the in- 
vestment will be used twelve months 
of the year, and there is, therefore, a 
larger area, so to speak, over which 
the fixed charges can be spread. In 
this case it seems that a straight rate 
of 12 cents per kilowatt-hour would 
be reasonable both to the customers 
and to the utility.” 

The Lancaster Light & Power Com- 
pany was given authority to purchase 
the property of the Lancaster Electric 
Light Company for a consideration of 
$34,371.36. 

The New Richmond Power Company 
was authorized to issue $10,000 of stock 
to provide for future extensions and 
for the payment of indebtedness in- 
curred in making several past exten- 
sions. 

Marion and Northern Telephone 
Company. The Commission issued an 
order, rendered December 31, 1914, re- 
vising the rate schedule of the Marion 
and Northern Telephone Company. A 
valuation of the Company's property 
was made. The decision says: 

“In determining a fair value upon 
which to allow a rate of return it is 
only fair to take into consideration an 
allowance for going value and the fact 
that the accumulated surplus and re- 
serves have been reinvested in property 
and plant. With a present value of 
$18,504 it seems adequate if a return 
is allowed on a property value of ap- 
“proximately $23,000.” 

The total operating expenses includ- 
ed an allowance of seven per cent on 
the reproduction cost for depreciation, 
and seven per cent on the investment 
for rate of return. 

In regard to the company’s rules and 
regulations the Commission says: 
“The policy of collecting rentals month- 
ly in advance is a legitimate practice, 
which the applicant is authorized to 
continue. For failure to pay rental and 
tolls within 15 days after due a penalty 
of 10 cents per telephone will be al- 
lowed.” 
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Panama Canal Flag to be Unfurled 
Electrically. 


The American flag to be unfurled at 
the ofħcial opening of the Panama Ga- 
nal will be made in the Betsey Ross 
House in Philadelphia. Each star wil 
be supplied by the governor of a state, 
and the executive committee of the Bi- 
Centennial Association will ask Presi- 
dent Wilson to release the flag by 
pressing an electric button in Wash- 
ington. 

—— e 


Decrease in Ohio Coal Mining. 


Twenty millions tons is the Geo- 
logical Survey’s estimate for the coal 
production of Ohio during 1914. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 
No. 240.—LiFE oF GAS-FILLED TUNG- 
STEN Lamps.—What is the longest life 
record as yet attained on test or in serv- 


ice with the new nitrogen-filled tungsten 
lamps ?—P. C. U., Springfield, O. 


No. 259—RELATIVE Cost oF MANUAL 
AND AUTOMATIC TELEPHONY.—What is the 
relative first cost of manual, central- 
energy exchange and substation equip- 
ment for, say, 10,000 telephone lines and 
of full-automatic equipment for the same 
number of lines? What is the relative 
Operating and maintenance cost of the 
two systems? Does the reduction in op- 
erating cost of automatic equipment off- 
set the increase in fixed charges?—H. L. 
F., Buffalo, N. Y. 


No. 260.—Promiscuous USE oF PULL 
CHAINS.—Is the promiscuous use of pull- 
chain sockets controlled by long chains 
or cords permitted by electrical inspectors 
in general? I have come across many 
cases where this scheme is used to con- 
trol stairway lights, bedroom ceiling 
lights, vestibule and porch lights, etc., in 
most cases to avoid using three-way or 
ordinary wall switches. Even with short 
pull chains I have found shades and re- 
flectors loosened and fixtures strained 
and wondered whether this growing 
practice is looked on with favor.—C. T. 
P., New York, N. Y. 


No. 261—DyNaAmic BRAKING.—IĪn the 
case of direct-current hoist motors it is 
possible to effect dynamic braking by a 
control system that connects the starting 
resistance as a shunt to the armature 
when stopping the motor. Has any sim- 
ilar scheme been worked out for poly- 
phase alternating-current hoist motors ?— 
D. B. L., Warren, O. 


No. 262.—ELECTRICALLY DRIVEN STREET 
SWEEPER.—Has any electrically driven 
suction street sweeper ever been tried 
out by any municipality or street-car 
company ?—F. N. S.. Toronto, Canada. 


Answers. 
No. 255—AvUTOMATIC CUTOUT FOR 
SERIES-MULTIPLE LAmps.—Is there any 


way of arranging one or more switches 
and fuses on a 440-volt circuit so that 
when there are four 110-volt lamps con- 
nected in series one may burn out with- 
out affecting the other lamps? Are there 
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any devices on the market and approved 
by the Underwriters for preventing all 
the lamps on such a circuit from going 
out when one burns out, or is there any 
way of overcoming this difficulty? If 
there is any way, please show the arrange- 
ment by a diagram.—V. J. L. N., New 
York, N. Y. 


In the case of an alternating-current 
circuit, each of the lamps can be provided 
with a reactance shunt or compensator. 
This coil has just sufficient reactance to 
cause most of the current to pass through 
the lamps. If, however, a lamp burns 
out the coil will pass the current at a 
slight increase in drop over the lamp 
alone. This method has long been used 
for series incandescent street-lighting cir- 
cuits and such reactances can readily be 
bought. If the source is alternating, a 
still better plan is to use a small trans- 
former to reduce the potential at the 
lamps to 110 volts and then run them 
in parallel. —H. E. W., Chicago, IM. 

Multiple lamps of standard 110-volt 
rating may be operated on alternat- 
ing current from a set of uniformly 
arranged taps on a balance coil or auto- 
transformer. Turning one lamp on or 
off has no effect on the others. Multiple 
lamps to operate in series on direct 
current are made with a special resis- 
tance, which is automatically switched 
into circuit in place of the arc when 
the carbons are consumed or go out. 
One lamp at a time cannot be turned 
out without inserting in the circuit a 
-esistance to keep the current normal 
in the remaining lamps.—W. P. H, 
Fast Pittsburgh, Pa. 


No. 257.—HEATING OF GENERATOR BEAR- 
INGS.—I have heard of considerable 
trouble in the case of large alternating- 
current generators due to heating of bear- 
ings. which is supposed to be caused by 
an electromotive force generated in the 
shaft of the machine setting up a cur- 
rent circulating through the bearings and 
baseplate. Is this the true explanation? 
How is this trouble overcome ?—P. N. L., 


Norwood. O. 

It has long been known that under 
certain conditions a voltage may be in- 
duced in the shafts of electrical ma- 
chines. These induced voltages give 
rise to currents which may be, and fre- 
quently are, of considerable magnitude. 
While these induced voltages are very 
small, rarely exceeding a few volts, the 
current may be heavy due to the large 
cross-section offered to the flow of cur- 
rent through the bearings, pedestals and 
bedplate of the machine. Although 
these currents are known to exist, and 
means for reducing their destructive 
effect are often employed, the reasons 
for their existence are not generally 
understood. Nor do these currents 
readily permit of calculation on account 
of the variable factors which necessarily 
enter such a problem. 

Bearing currents may be induced in 
either direct-current or alternating-cur- 
rent machines. In the direct-current 
type of machine an electromotive force 
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will, of course, be induced only while 
the machine is rotating; whereas with 
alternating-current machines a voltage 
will be generated whether the machine 
is stationary or revolving. In fact with 
alternating-current machines the cur- 
rent flowing will in all likelihood be 
greater at standstill than when the ma- 
chine 1s rotating, because the resist- 
ance offered to the flow of current be- 
tween shaft and bearings will be at its 
lowest on account of the comparative 
absence of the film of oil. 

The flow of current along the shafts 
of machines results from dissymmetry 
of the magnetic conditions of the ma- 
chine, and may be in either the arma- 
ture magnetic circuit or the field mag- 
netic circuit or both. Mechanical joints 
are the chief cause of magnetic dissym- 
metry; while great differences of per- 
meability and length of flux path are 
also other causes. 

Under such conditions, that is, when 
the magnetic circuit is unsymmetrical, 
the generator shaft is somewhat equival- 
ent to a single turn of a magneto-elec- 
tric generator. 

Very often the currents flowing along 
the shafts of machines are quite large, 
though the electromotive force is small, 
because the path provided by the bear- 
ings, pedestals and bedplate of the ma- 
chine has a low resistance due to its 
large cross-section. The calculation of 
these currents is, however, generally out 
of the question, as it is not possible 
to predetermine the various values of 
permeability of the flux path, the reluc- 
tance of the joints, resistance of oil 
flm, of the castings, etc. It may be 
said generally that the larger the ma- 
chine, in both capacity and size, the 
more likely are bearing currents to ap- 
pear. Large water-wheel-type genera- 
tors are particularly prone to this phe- 
nomenon. Bearing currents occur not 
in direct-current and synchronous ma- 
chines alone, but in  asynchonous 
machines, such as induction motors, as 
well; in fact such machines may have 
very heavy currents flowing, as the small 
air-gap of these machines tends to aug- 
ment the effect of an unsymmetrical 
magnetic circuit. P 

When the currents circulating along 
the shafts through the bearings reach 
serious proportions it is customary to 
do either of two things; namely, short- 
circuit the shaft upon itself or insulate 
the shaft from the bedplate of the ma- 
chine. The first of these is accom- 
plished by installing brushes on the 
ends of the shaft and joining them 
through cable of sufficient size to car- 
ry the current with ease. The cable 
may or may not be insulated from the 
machine frame, it being a matter of 
individual opinion. Of course, under 
these conditions the frame of the ma- 
chine is at all times in shunt to the 
cable and will continue to offer a path 
to a certain proportion of the total cur- 


rent. Insulating the cable from the 
frame of the machine will tend to fur- 
ther lessen the current taken through 
the machine frame. Interposing an in- 
sulating joint in the circuit is the most 
usual and generally the most satisfac- 
tory way of eliminating the current. 
Once done, if done properly, it can be 
forgotten, whereas the brushes required 
for picking up the current at the ends 
of the shaft in the method outlined 
above need fairly frequent attention. 

In a general way it may be said that 
there is little trouble experienced from 
currents induced in the shafts of elec- 
trical machines. It has already been 
pointed out that the larger the machine 
the more pronounced this phenomenon 
tends to become. I believe that the 
passage of current between bearing and 
shaft becomes harmful only when of a 
density of about one ampere per square 
inch of contact surface is reached. 
From this it can at once be seen that 
even on large machines the current 
must be very heavy indeed before it 
would do very much damage.—Ivor L. 
Kentish-Rankin, Chicago, Ill. 

It is possible for the bearings of a 
large alternating-current generator or 
motor to become heated from a current 
circulating from one bearing to the 
other through the rotor shaft and bed- 
plate. The electromotive force which 


‘causes this current is set up in the 


pedestals of the machine and is created 
by stray magnetic fields. ‘The current 
is an alternating one. 

However, this current in bearings is 
noticeable only on the larger machines 
and seldom gives trouble. The mark- 
ing of the shaft by the oil rings is an 
indication of current in bearings. It is 
best to test for this, however, with an 
ammeter or low-reading voltmeter. One 
of the largest manufacturers uses the 
simple and convenient method of com- 
pleting the circuit from pillow block to 
shaft through an alternating-current 
ammeter and a heavy copper cable of 
about 500,000 circular mils. If the cur- 
rent should be large enough to cause 
trouble, either the bearing or pillow 
block should be insulated by an insulat- 
ing plate.—R. E. H., Midlothian, Tex. 


No. 258.—SMASHING POINT oF STORAGE 
Battery.—Is there a definite and well 
established point in the life of a storage 
battery at which it becomes economical 
to scrap the old, depreciated plates and 
purchase a new element, that is, a point 
correspondine to the smashing point of 
incandescent lamns?—B. E., Newark, 


The smashing point of an incandes- 
cent lamp ts reached when the operat- 
ing cost exceeds the interest and de- 
preciation charges on the new lamp, in 
other words, where the additional cost 
of operating can be more than compen- 
sated for by the gain in efficiency of 
the new lamp. 

Let us see whether there is such a 
point in the life of the storage battery. 
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Assuming the plates to be kept in good 
condition, as the battery grows older 
the active material will gradually fall 
off and the plates will wear thinner 
and thinner. In this case, however, the 
efficiency of output to input does not 
decrease, but, if anything, increases 
due to the formation of active material 
by the grids themselves. Of course, 
sediment will deposit on the bottom of 
the jars, which must be cleaned out reg- 
ularly. As this wearing away continues, 
after a while holes will actually be 
eaten through the center of the meshes 
(assuming a pasted type of plate), and 
the battery will decrease accordingly in 
capacity. A point will finally be reached 
where the battery will not have suff- 
cient capacity to perform the work for 
which it is needed, and at that point, 
allowing a fair margin of safety, the 
plates must obviously be scrapped. Be- 
fore this point is reached, however, if 
a rather high duty 1s expected of the 
battery, the effect would be the same 
on the thinner plates as though a heav- 
ier duty had been imposed on the orig- 
inal battery and the apparent capacity 
may be even less than the foregoing 
statement would indicate. To cite a 
concrete example: A battery originally 
furnished 10 amperes for 8 hours. This 
same battery, when old, might be able 
to supply these 10 amperes for only 4 
hours. 

To come back to the incandescent- 
lamp comparison, we find that at the 
end of its useful life the operating cost 
is large compared with the renewal 
cost. With the storage battery, how- 
ever, the renewal cost is nearly equal 
to that of the operating cost, and from 
this point of view, as well as from the 
other, it will appear that there is no 
distinct smashing point and that the 
plates can be used with economy as 
long as they will do the work required. 
There is only one condition apparent 
under which this would not be true, 
namely where there is a fixed charge 
for recharging; in this case the cost 
of recharging the plates of diminished 
capacity might more than overbalance 
the fixed charges on new plates.—V. A. 
C., Cleveland, O. 

' — eoe 

Good Business in Boston. 


Evidences of exceptionally good bus- 
iness conditions in Greater Boston are 
found in the record output of electric- 
ity by the Boston Edison Company for 
Christmas week. The output for the 
week December 19 to 25 was about 
seven per cent greater than on the cor- 
responding week last year. The highest 
peak of load was 65,342 kilowatts, 
which is 5.1 per cent ahead of any day 
last year. 

The greatest daily output was 770,- 
000 kilowatt-hours, on Monday, De- 
cember 21. New business contracted 
for in 1914 exceeded that of 1913 by 
25 per cent. 
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LETTERS TO THE EDITOR. 


Value of Service and Cost of Service 


In Rate-Making. 
To the Editor: 


You begin an editorial in the De- 
cember 12 issue with these words: 
“There has been considerable difference 
of opinion and misunderstanding rela- 
tive to the 1914 report of the Rate Re- 
search Committee of the National 
Electric Light Association, in which 
‘value of the service’ as a factor in rate- 
making was recommended,” etc. 

There certainly is a difference of 
opinion concerning the validity of such 
a basis for rate-making, but I doubt 
whether this difference of opinion is 
due to a misunderstanding of the sec- 
tion of the Rate Research Committee 
report which reads: 

“The committee has further come to 
the conclusion that these results can 
best be obtained by adjusting the vari- 
ous rates to the value of the service 
rendered, giving proper consideration 
also to the relative costs of service, and 
defining value of the service rendered 
as the amount which the user would 
have to pay for the same or equivalent 
service under absolutely fair but not 
destructive competition; in other words 
the amount at which the user could 
serve himself or provide an equivalent 
or substitute means of service under 
free but not destructive competition.” 

This section contains three apparent 
elements or bases of rate-making, but 
in reality only two. The three appar- 
ent elements are: 

(1) The cost of service. 

(2) Cost of service as determined by 
free competition. 

(3) Value of service, or what the cus- 
tomer is willing to pay. 

Under absolutely free competition, 
elements one and two, as classified 
above, will tend to produce the same 
rate. If they do not, the freedom of 
the competition will become subject to 
suspicion. Element three is the one 
that has provoked criticism, not because 
anyone thinks it is new, but because it 
is merely a less repugnant way of re- 
stating the “what-the-traffic-will-bear” 
doctrine. The history of the develop- 
ment of a system of rates has nothing 
to do with the fairness of such rates. 
Everyone who has given even a super- 
ficial study to the subject knows that 
there was nothing scientific whatever 
involved in the rates for electrical 
energy as first applied. To substantiate 
the position of the Rate Research Com- 
mittee you give two citations, one from 
the report of the Massachusetts Gas 
and Electric Light Commissioners, and 
the other from the decision of the Rail- 
road Commission of California. The 
citation from the Massachusetts Com- 
mission’s Report does not seem to me 
to be a justification of the “what-the- 
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traffiic-will-bear” doctrine, for it is 
merely a statement of what has and is 
the practice. Most critics of the recom- 
mendation of Rate Research Commit- 
tee are well aware of such practice, for 
that 1s precisely what they are criticiz- 
ing. They question the fairness and 
justice of having the company which 
has a monopoly of the business “dictate 
the price, controlled only by motives of 
business expendtency.” 

Three viewpoints are involved in 
public-utility rate-making, legal, econ- 
omic and moral. It may be perfectly 
legal for a public utility to fix the rate 
at what the market will bear and at 
the same time violate principles of jus- 
tice and fairness. The citation from 
the Massachusetts Commission report 
is merely a legal and not a moral jus- 
tification of the proposal of the Rate 
Research Committee. One is tempted 
to use the words of the California Rail- 
road Commission and say: “The courts 
and commissions to the contrary not- 
withstanding” unfair practice can not 
be made fair by their edict. 


The California Commission says: 
“When it becomes a question of per- 
forming the additional service, under 
the circumstances stated, the utility does 
not and should not look to the average 
expense of performing the unit of serv- 
ice, but look to the added cost and the 
added revenue alone, which added cost 
may be much less than the average 
cost per unit and which added revenue 
may be less than the average revenue 
that must be required per unit.” If by 
average cost the Commission means 
the average cost before the additional 
service is performed, no objection can 
be made to the above statement. If, 
however, the statement means that the 
service company is to charge only the 
added cost, then such a decision leads 
to the most unfair and unjust dis- 
criminations. Your editorial says “the 
real purpose of the report of the Rate 
Research Committee was to propose a 
practical basis of rate-making, which 
would so reduce the fixed charges 
which existing customers must pay, 
that year by year reductions in all rates, 
and especially reductions in the rate to 
the very small users, would be pos- 
sible.” If the additional service is to 
pay only the added costs, how can the 
small user ever hope to get a reduc- 
tion in rates? If the new business pays 
the additional costs and a fair profit, 
then, and then only, can the small user 
hope for relief; furthermore, if the 
small user pays what the market will 
bear, the company can take on addi- 
tional business “below the actual cost 
of performing an average unit service.” 
It is only fair that any additional serv- 
ice should pay its proper share of fixed 
charges as well as the additional costs 
incurred by such a business. This does 
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not mean that the rates for the new 
business must be the same as those 
charged to other customers. Many fac- 
tors will determine the exact rate, but 
it does mean that rates to be fair 
should be determined by cost of serv- 
ice and not value of service. If the 
previous customers of a utility are to 
receive no benefit by the increase in 
the company’s business, it is imma- 
terial to them whether or not the com- 
pany gets the new business. There ts 
then no valid reason why a public 
utility should be a monopoly. The 
value of the service to a customer is 
just as great when he patronizes a 
small concern as when he is served by 
one doing a large business, provided 
the service is adequate. 


I am not quite so certain as the 
editor that Commissioner Erickson of 
the Wisconsin Railroad Commission, in 
his public papers, has justified the 
value-of-service theory. On page 226 
of the August 1, 1914, issue of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN we find him quoted as say- 
ing: “Reasonable rates under normal 
conditions are made up of charges that 
are high enough to cover fair returns 
for the operating expenses including 
depreciation, and interest and profit on 
the fair value of the property and busi- 
ness involved.” Then on page 285 of 
the August 8, 1914, issue we find him 
further quoted as follows: “One of the 
main functions of a utility commission 
is to investigate the situation and to 
determine what is the necessary cost of 
the factors of production to the utility 
and to the public, and to so distribute 
these costs through the rate schedules 
that each branch of the service and 
each customer are made to bear their 
just share of this cost. Higher rates 
than those for which all the factors of 
production, including capital and the 
enterpriser, can be had would seem to 
be unnecessary; lower rates than this 
means no service.” There is not even 
a suggestion in these citations that the 
value of service should be the deter- 
mining factor. I also find Mr. Erick- 
son quoted on pâge 88 of the October, 
1914, number of the Engineering Maga- 
zine by Mr. Ashley, who says: “Hal- 
ford Erickson, of the Wisconsin Rail- 
road Commission, has added the last 
chapter to this history of electric rates. 
‘The cost of service,’ he says, ‘becomes 
the basis for the rates which the pub- 
lic pays for the service.” It would 
thus seem that there are others besides 
those who criticize the report of the 
Rate Research Committee who jump 
to conclusions. 

There is one other item in your edi- 
torial to which I must take exception. 
You say that “the cost-of-service theory 
cannot be applied to the small user, but 
that the rate at which electricity must 
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be sold to this user is always lower 
than the cost of service would indicate.” 
This fallacy that the business of the 
small customer is taken at a loss by 
the public utilities has been repeated 
ad nauseam. I know of one very pros- 
perous company which in 1911 made a 
profit of 30 per cent on its short-hour, 
incandescent-lamp load, and only 0.2 
per cent on its long-hour, large-cus- 
tomer, power load. The precise profit 
that the company made on its smallest 
user I do not know, and doubt very 
much whether the company or any one 
else can determine this exactly. That 
the group of small customers has 
yielded a handsome profit is shown by 
the 20-per-cent dividends that the com- 
pany is declaring. The rates of this 
company have been determined by the 
cost-of-service theory, and not by what- 
the-market-will-bear doctrine. Since 
the date given above the rates to the 
small user have been twice reduced 
without proportional reduction to the 
large customers. The facts are that 
in many instances it is the small user 
that inakes low rates possible to large 
customers whose rates are determined 
by what-the market-will-bear theory. 
The objection to using such a theory 
for rate-making is that it leads to rank 
discrimination and injustice. Perhaps 
the most unequal treatment results 
from the equal treatment of unequals. 
C. M. JANSKY. 
Madison, Wis., January 2, 1915. 


Cheaper Wiring. 
To the Editor: 


I note that at a meeting of the va- 
ried interests of the electrical indus- 
try which was held in New York City 
at the Biltmore Hotel on December 
22, there seems to have been aroused a 
strong protest to the introduction of 
a new method of wiring small build- 
ings in locations where it is impos- 
sible to introduce the electric service 
with the present methods, due to the 
expense. This method has been in use 
for some years in Europe with much 
success. Why the electrical contractor 
or the manufacturer objects to this 
increase of business which it certainly 
means to all concerned, I am at a loss 
to understand. As an electrical con- 
tractor and a member of this Commit- 
tee on Wiring of Existing Buildings, 
the’ subject was given considerable 
study and thought for almost two 
years. The objectionable features if 
there were any were eliminated, that 
is, all American fittings were to be 
used and not the foreign fittings. 

The question of a fire hazard was 
carefully investigated by the commit- 
tec, and it was found that in the Euro- 
pean countries they have five per cent 
of the fires we have in this country. 

The committee also considered the 
limitations of this new method of wir- 
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ing which was only to be used in small 
installations of one circuit, and had to 
be run on the surface, same as we at 
present run wooden and metal mold- 
ing. The new method would make a 
much neater job. Of course, it could 
not be used for concealed work or to 
be put in a fireproof building, or in a 
fine apartment house or residence, any 
more than molding, cleat or knob 
work is used today in such places. 

lt is not expected that this new 
method of wiring will diminish the 
amount of wiring done by present 
methods, but instead will be a big 
stimulus to those methods as well as 
to the industry as a whole. It is ex- 
pected that the new method will open 
up to wiring contractors as well as to 
central stations a big field that is not 
now served on account of the expense 
of present methods. l 

Why the contractor should object 
to this additional business I am inter- 
ested to know. We might just as well 
object to the use of the Ford car, for 
those that could not use a Packard car; 
the objection seems to me to be about 
as reasonable. 

GEORGE WEIDERMAN, 

George Weiderman Electric Com- 

pany, Inc. 

Brooklyn, N. Y., December 31, 1914. 


Cheaper Electric Wiring. 
To the Editor: 


In looking over your issue of De- 
cember 26 I note the editorial on 
“Cheaper Electric Wiring and the 
Manufacturers of Standard Wiring De- 
vices.” 

The writer has been connected with 
the wiring business almost from its be- 
ginning and has always been an advo- 
cate of a radical change in our system 
of wiring cheaper buildings, and has al- 
ways advocated using the ground for 
one side of the line; that is, if an ordi- 
nary wire is used, use one side extra 
heavy insulation and the other simply 
a bare wire soldered to the gas pipe, 
if any, otherwise carried back and 
soldered to the water pipes. 

The concentric system of wiring is 
nothing more nor less than the above 
system with a little more expensive 
wire or system of conductors. This 
could be adopted without any change 
whatever in our present wiring devices. 
There is one other form of wiring that 
we have never seen advocated or de- 
veloped that we believe would mate- 
rially reduce the cost of wiring cheap 
frame buildings. This would be a wire 
with a standard code insulation of rub- 
ber and braid with a flexible conduit 
woven directly on the wire. This would 
give the same insulation that we now 
have when the wire is pulled into the 
flexible conduit, but of smaller diameter 
and even under our present rules would 
admit of fishing in walls and ceilings 
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_ without the use of porcelain supporters 


or tubing. This would particularly. 
facilitate the installation of switches 
and outlets where it is difficult to take 
up floor or get into the wall. This also 
would admit of using the present de- 
vices without any change whatever. 

It has sometime seemed that the wir- 
ing rules and devices have been espe- 
cially built to increase the sales of 
material rather than to increase the sale 
of current. A reduction in the cost of 
wiring would no more reduce the sale 
of material than did the introduction of 
the tungsten lamps reduce the income 
of the electric lighting companies. 
While it might decrease the sale of cer- 
tain items, it would so increase the sale 
of other items made by the same people 
that they would be as much benefited 
by it as would the lighting companies. 

I am writing this article simply to 
help interest central-station men, as 
well as the manufacturers, in doing 
everything possible to increase the 
number of lighting customers. 

JOHN A. CAVANAUGH, 
Superintendent Light and Power, 
Benton Harbor-St. Joe Railway 

and Light Company. 

Benton Harbor, Mich., December 29, 

1914. 


a 
Electric Company Not Liable for 
Death of Employee. 


A decision by the Public Utilities 
Commission of Maine in the case of 
Norman Flye, an employee of the An- 
droscoggin Electric Company of Lewis- 
ton, who was killed December 1 at a 
substation of the Portland & Lewiston 
Interurban Railroad, acquits the com- 
pany of any blame in the matter, and 
finds that the machinery was suitably 
insulated. The deceased had evidently 
climbed upon an iron rod which sur- 
rounded a high-tension oil switch, one 
end of the rod being attached to the 
concrete base on which the switch 
stood. Apparently the operator had 
been in the act of cleaning the connec- 
tion of one unit of the switch and had 
come in contact with charged apparatus 
carrying 33,000 volts. The danger of 
touching the connection must have been 
apparent, says the Commission, and the 
casualty was entirely accidental. 

See SS 


Ohio Meter Conference. 

The Meter Committee of the Ohio 
Electric Light Association will hold a 
conference at Zanesville, O., on Janu- 
ary 22, beginning at 1:00 p. m. at the 
Chamber of Commerce, Peoples Bank 
Building. 

Papers will be presented by J. L. 
Wright, of Toledo, on “Diplomacy of 
Metermen Dealing With the Public,” 
and by Wilford Judy, of Newark, on 
“Some Common Mistakes in Meter 
Connections.” 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 
Problem 18. 


The dimensions of the magnetic circuit of the 100-kilowatt, 230-volt 
four-pole dynamo shown in Fig. 19 are as follows: Mean lengths of 
sections of magnetic circuit—each field yoke (BCD), 29 inches; each 
field core and pole shoe, (AB or DE), 8 inches; each armature path 
(FG), 16 inches; each air-gap (EF or GA), 0.25 inch. Mean cross- 
sectional areas (perpendicular to magnetic flux)—field yoke, 0.5 square 
foot; field core, 1.1 square feet ; air-gap, 1.3 square feet ; armature (each 
magnetic path), 0.35 square foot. The field yoke, field core and pole 
shoes are made of cast steel and the armature is made of annealed sheet- 
steel punchings. The magnetization curves for these materials are given 
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in Fig. 20. 


to produce a flux density of 60,000 lines per square 
inch in the air-gap. (b) Assuming that the machine 
is to be operated as a shunt generator with a shunt- 
field loss of two per cent of the output, that 25 per 
cent of the shunt-field drop is to be in the shunt- 
field rheostat and that the mean length of a shunt- 
field turn is 5 feet, find the proper size of shunt-field 
wire which will satisfy the conditions of question a. 


ALTERNATING CURRENTS. 
Problem 68. 


A three-phase, 60-cycle alternating-current gener- 
ator is rated to deliver 5,000 kilovolt-amperes at 6,600 
volts. The armature windings are connected in star 
and the field structure has 30 poles. The average re- 
sistance of the armature winding measured between 
any two terminals by direct current is 0.084 ohm at 
25 degrees centigrade. The ratio of effective resist- 
ance to the measured resistance at this temperature is 
1.55. The open-circuit and short-circuit character- 
istics and the saturation curve for zero power-fac- 
tor are given by the following test data: 


Abscissas Ordinates 
Terminal Voltage, 
Open-Circuit Short-Circuit 438 Amperes 
Field Terminal Armature at Zero 

Current Voltage Current Power-factor 
64 8070 438 0 
100 4800 680 1800 
150 6500 1020 4200 
200 7400 sis 5700 
255 7950 DobN 6600 
275 8150 See 6900 


(a) What is the rated speed? (b) What is the 
full-load armature current? (c) If this generator 
delivers 4,000 kilovolt-amperes at its rated voltage 
and 82 per cent power-factor, what is its kilowatt 
output and what is the armature current? (d) What 
is the resistance of the armature winding per phase at 
25 degrees centigrade, and at 70 degrees centigrade? 


(a) Assuming that the air-gap flux equals 85 per cent of 
the field-core flux, find the number of ampere-turns per pole required 


Fig. 19. 
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(e) What is the effective resistance of the armature 
winding per phase at 25 degrees centigrade, and at 
70 degrees centigrade? (f) What is the synchronous 
reactance per phase, calculated by using (1) the short- 
circuit data and (2) the saturation curve for zero 
power-factor? (g) What is the reaction of the arma- 
ture for a current of 456 amperes in terms of field 
current, calculated by using (1) the short-circuit data 
and (2) the saturation curve for zero power-factor? 
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SOLUTION OF PROBLEM 18. 

Since the area of each air-gap is 
13144, or 187 square inches, and the 
fux density in the air gap is to be 60,000 
lines per square inch, the total flux cross- 
ing each air-gap must be 187> 60,000, 
11,200,000 lines or 11,200 kilolines. Since 
this flux divides in the armature the flux 
in each armature path will be 11,200/2 


or 5,600 kilolines. The flux in the field 


core will equal 11,200/0.85 or 13,200 kilo- 

lines and the flux in the yoke will equal 

one-half of this or 6,600 kilolines. 

Dividing the flux in any section by the 
area gives the flux density as follows: 
Field yoke, 6,600/0.5X144=91.7 kilolines 
per square inch. 

Field core, 13,200/1.1144=83.4 kilolines 

per square inch. 

Air-gap, (stated ) 
per square inch. . 
Armature, 5,600/0.35X144=111.0 kilolines 
per square inch. 

The magnetization curves shown in 
Fig. 20 are plotted from experimental 
data and give the number of ampere- 
turns required per inch to establish a 
given flux density in the various kinds 
of iron and steel used in the manufacture 
of dynamo-electric machinery. It should 
be noted that cast iron requires the most 
and annealed sheet steel the least num- 
ber of ampere-turns per inch for a given 
fux density. The ampere-turns per inch 
(nl) required to establish a given flux 
density (B) in the air-gap is given by 
(31] /=0.313 B ampere-turns per inch. 

The armpere-turns required for any 
part of the magnetic circuit is found by 
multiplying the ampere-turns per inch 
corresponding to the flux density by the 
mean length of that part. 

The ampere-turns required for each 
section is then obtained as follows: 
Field yoke, 60X29 —=1,740 ampere-turns 
Field cores 

(two), 36X8X2— 576 ampere-turns 
Armature, 57X16 = 912 ampere-turns 
Air-gaps (two), 

0.313 X 60,000 X .25X2=9,390 ampere-turns 
Total 12,618 ampere-turns 
This number of ampere-turns is re- 

quired to maintain the required flux den- 
sity throughout the path ABCDEF GA 
and since such a circuit links two field 
spools the ampere-turns on each spool 
must equal (say) 12,600/2 or 6,300 am- 
pere-turns. 


Answer to Question a. 

Since the function of each field spool 
is the same the number of ampere-turns 
per pole must be 6,300. 

Answer to Question b. 

From the conditions stated in the 
question the power loss in the shunt field 
winding must be 0.02100,000 or 2,000 
watts. and the shunt field current must 
be 2,000/230 or 8.7 amperes. The total 
number of ampere-turns to be provided 
equals 6,300X4 or 25,200 ampere-turns, 
and since the field spools are connected 


=60.0 kilolines 


in series and must not take more than 
8.7 amperes there must be 25,200/8.7 or 
2,900 turns wound on the field. The 
mean length per turn being five feet, 
the total length of the field winding is 
5><2,900 or 14,500 feet. 

Twenty-five per cent of the total drop 

being in the shunt-field rheostat the drop 
in the field winding will be 0.75230 or 
172 volts. The resistance of the wind- 
ing must then be 172/8.7 or 19.8 ohms. 
The total length being 14,500 feet the 
resistance per 1,000 feet must be 19.8/14.5 
or 1.37 ohms. The nearest commercial 
size of copper wire possessing the proper 
resistance and carrying capacity is a No. 
10. 
The above result should be checked 
to see if there is sufficient space for 
winding 725 turns of No. 10 wire upon 
each field core. Square wire or strip 
copper is sometimes used for field con- 
ductors for heavier currents such as 
exist in the series windings of large ma- 
chines as such wires require less space 
than round wires. 

The multipolar dynamo possesses the 
following advantages over the bipolar 
dynamo: (1) A shorter magnetic cir- 
cuit which effects a saving in both iron 
and copper; (2) easier placement of 
form-wound coils on armature owing to 
their shorter span, (3) lower armature 
resistance and brush current for lap 
windings, and (4) a better appearance, 
a point often emphasized by salesmen. 
The disadvantages are (1) greater mag- 
netic leakage, and (2) a general com- 
plexity in connections, brush-gear, etc. 


SOLUTION OF PROBLEM 68.: 

Answer to Question a. 

While the armature conductors move 
from one north pole to the next north 
pole, or, in revolving-field alternators, 
while the field poles move the distance 
between adjacent like poles, the current 
and voltage both go through their com- 
plete cycle of values. If the alternator 
has P poles there will be one-half as 
many, or P/2, cycles for each revolution. 
If there are N revolutions per minute 
there will be (N/60) (P/2) cycles per 
second. The frequency, f, in cycles per 
second is therefore 

[41a] f=NP/120 

In this case the number of revolutions 
per minute, N, is 

N=120 60/30 
=240. 

Answer to Question b. 

The output of an alternator is limited 
by the armature current it will safely 
carry. If the current is too great the 
heat developed in the armature winding 
will be sufficient to injure the insulation. 
The rated capacity of three-phase alter- 
nator in kilovolt-amperes is equal to three 
times the product of the terminal voltage 
per phase in kilovolts and the full-load 
armature current. Since the armature 
windings of this generator are connected 
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in star, the armature current is the same 
as the line current, and the rated termi- 
nal voltage is the V3 times the voltage 
per phase. = 

By [31a] V»=6,600/V3 

=3,810 volts. 

By the principle just stated the full- 
load armature current is 

J=5,000/ (33.81) 
=438 amperes. 

Answer to Question c. 

The power output of any generator in 
kilowatts is the product of the kilovolt- 
amperes delivered and the power-factor. 
The kilowatt output is therefore 

4,0000.82=3,280 kilowatts. 

The armature current is 

1=4,000/ (33.81) 
=350 amperes. 

Answer to Question d. 

The operation of an alternator for a 
given condition of load is determined by 
its so-called constants. These are com- 
monly taken as the effective resistance and 
the synchronous reactance. As a matter 
of fact neither of these is exactly con- 
stant. The effective resistance varies with 
the temperature, the armature current and 
the power-factor. The variation due to 
temperature is easily taken into account, 
but the effects produced by variations in 
the armature current and the power-factor 
are so small and so difficult to correct for 
that they are generally ignored. 

Taken all in all it is probably best to 
calculate balanced polyphase circuits per 
phase. In a three-phase circuit the phase 
current is the same as the line current for 
star connection, but is equal to the line cur- 
rent divided by V3 for the delta connection. 
See [29a]. The phase voltage is the same 
as the line voltage for the delta connec- 
tion, but is equal to the line voltage di- 
vided by the V3 for the star connection. 
See [30a]. The phase resistance is one- 
half of the resistance measured between 
terminals for star connections, but is 
three-halves of the resistance between 
terminals for the delta connection. 

The resistance of copper increases 
about 0.4 per cent per degree centigrade. 
The more exact method of calculating 
the effect of temperature is by using the 
formula recommended by the American 
Institute of Electrical Engineers 

R,=R, [14 (t—t:)/ (234.5+4) J 
R, is the resistance at the higher tem- 
perature, 42; Ri is the resistance at the 
lower temperature, ft. The resistance 
per phase at 25 degrees centigrade is 
Ra=0.84/2 
=0.42 ohg. 

The resistance per phase at 70 degrees 

centigrade is 
R. —0.42 [1+ (70—25) / (234.5+25)] 
—0.493 ohm. 

Answer to Question e. 

The resistance of a circuit is equal to 
the power dissipated due to the current 
in it divided by the square of the cur- 
rent [See 4a]. When a circuit carries 
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an alternating current this quantity 1s 
greater than if the circuit carries a 
steady or direct current. With direct cur- 
rent it 1s called the true resistance and 
with alternating current it is called the 
effective resistance of the circuit. The ef- 
fective resistance is equal to the true re- 
sistance plus a quantity which varies with 
the frequency and in some cases with the 
value of the current. The temperature 
may also affect it but in an alternator this 
factor is of so small account that it will 
be neglected. 

The effective resistance of the arma- 
ture per phase at 25 degrees centigrade 
1S 

R,.=1.55 X 0.42 
=0.651 ohm. 

The effective resistance thus exceeds 
the direct-current resistance by 

0.651—0.42 
=0.231 ohm. 

At 70 degrees centigrade it will be the 
same amount greater. The effective re- 
sistance per’ phase at 70 degrees is 

R,=0.493+0.231 
=0.724 ohm. 

Answer to Question f. 

The other so-called constant is the 
synchronous reactance. This varies with 
the degree of saturation of the magnetic 
circuit and with the power-factor. The 
effect of the saturation of the magnetic cir- 
cuit is easily corrected for, but the effect 
of the power-factor is difficult to take 
into account and is usually neglected. It 
is well to remember that the synchronous 
reactance may be influenced by the power- 
factor as conditions are sometimes ob- 
served that cannot be explained on the 
assumption that the power-factor has no 
effect. 

There are two methods of calculating 
the synchronous reactance. The older 
one is to use the open-circuit and the 
short-circuit characteristics. The method 
at present recommended by the American 
Institute of Electrical Engineers corrects 
for the effect of saturation and to do 
this uses the open-circuit and the zero- 
power-factor characteristic. The open- 
circuit characteristic is plotted with field 
current as abscissas and with open-circuit 
terminal voltage as ordinates. The short- 
circuit characteristic is plotted with field 
current as abscissas and with the short- 
circuit armature current as ordinates. The 
zero-power-factor characteristic is plotted 
with field current as abscissas and with the 
terminal voltage as ordinates. When the 
data for this curve are being taken the 
conditions are adjusted so that the arma- 
ture current is constant and the power- 
factor 1s as near zero as possible. By the 
first method the synchronous reactance is 
taken as the ratio of the open-circuit 
phase voltage to the short-circuit arma- 
ture current for the same field current. 
When the field current is 64 amperes the 
open-circuit phase voltage is 3,070~V3 
and the short-circuit armature current is 
438 amperes. 
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X s=3,070/ V 3X438 
=4.05 ohms. 
When the field current is 100 amperes the 
synchronous reactance would be 
X s=4,800/ V 3X680 
=4.08 ohms. 
When the field current is 150 amperes the 
synchronous reactance would be 
X s=6,500/ V3 1,020 
=3.68 ohms. 
Thus we see that for higher points on 
the saturation curve the synchronous re- 
actance is less than it is at lower points. 
With the greatest allowable value of short- 
circuit current the saturation is far be- 
low its normal value and the synchronous 
reactance 1s always too small calculated 
from these data. If this method of calcu- 
lation is to be used always find the react- 
ance for the largest given value of the 
short-circuit armature current. In this 
case use 3.68 ohms. 

The method recommended by the Amer- 
ican Institute of Electrical Enginecrs for 
finding the synchronous reactance is to 
take the difference between the rated ter- 
minal voltage on the zero-power-factor 
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curve and the open-circuit terminal volt- 
age for the same field current and divide 
this by the armature current for which the 
zero-power-factor curve is given and again 
by V3 if the generator is connected in 
star. That is, in this case the synchronous 
reactance per phase is = 

X s= (7,950—6,600) /438 V3 

=1.78 ohms. 

This value is less than one-half of that 
found by the first method. It is, however, 
a very correct value and should be used 
whenever it 1s possible to obtain it. 


Answer to Question g. 

Instead of using the synchronous react- 
ance we sometimes substitute for it the 
total reaction of the armature expressed 
in terms of field current. This is the field 
current which will produce the required 
current in the armature on short-circuit. 
Since the short-circuit characteristic is a 
straight line the reaction in this case is 

A=64™ 456/438 
=66.6 amperes in the field. 
The method of calculating this reaction 
from the zero-power-factor curve is as 
follows. From the field current neces- 


DIRECT CURRENTS. 


Problem 19. 


A solid cast-steel ring, 10 inches in mean diameter and 4 square 
inches in cross-sectional area, is wound uniformly with 1,000 turns 
of No. 18 insulated copper wire, the total length of the wire being 


650 feet. 


The magnetization curve for the cast steel is shown in 


Fig. 20 (see Problem 18). Assuming the temperature of the wind- 
ing to be 50 degrees centigrade, find the inductance of the winding 
when (a) an emf. of two volts and (b) an emf. of 10 volts is 1m- 
pressed upon the winding. With a wooden ring substituted for 
the cast-steel ring find the inductance of the winding when (c) an 
emf. of two volts and (d) an emf. of 10 volts is impressed upon 


the winding. 


This problem illustrates the meaning of inductance. 


ALTERNATING CURRENTS. 


Problem 69. 


The three-phase generator described in Problem 68 is deliver- 
ing its rated current to an inductive load at the rated terminal 


voltage and a power-factor of 0.84. 
armature winding may be taken as 85 degrees centigrade. 


The temperature of the 
In 


the calculations use the synchronous reactance found from the 
zero-power-factor curve, as this gives the best results. (a) What 


1s the necessary field current? 


(b) With this field current what 


will be the terminal voltage if the alternator delivers its rated 


current at unit power-factor? 


(c) If this alternator delivers a 


condensive load of 4,000 kilowatts at the rated terminal voltage 
and a power-factor of 0.90, what is the necessary field current? 
(d) What would be the open-circuit terminal voltage if this 


latter load were removed ? 


This problem illustrates the synchronous-reactance method of 
calculating the field current of an alternating-current generator. 
Solutions of the above problems and two new problems will 


be printed in the next issue. 


SS is SSS SENSES 
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sary to produce the rated terminal volt- 
age on the zero-power-factor curve sub- 
tract the field current necessary to pro- 
duce the same voltage on open circuit. 
Divide this difference by the current for 
which the zero-power-factor ‘curve is 
taken and multiply by the required arma- 
ture current. That is, in this case, the 
reaction in field amperes is 
A= (255—155.6) 456/438 
=103.5 amperes. 
The field current necessary to produce 
6.600 volts on open circuit is 
/s=150-+50 (6,600—6,500) / (7,400—6,500) 
155.6 amperes. 
oe eee 


Service Examination for 
Electrical Draftsman. 

On February 3 and 4 an examination 
will be held at the usual places by the 
United States Civil Service Commis- 
sion to fill the position of electrical 
draftsman in the United States Navy 
Yards and in the Navy Department 
offices at Washington, D. C. At en- 
trance this position commands a salary 
of $3.52 to $5.52 per day. The duties 
of this position require the origination 
and supervisory preparation of electric- 
al installation plans aboard ship for 
power, lighting, interior communica- 
tion, radiotelegraphy, switchboards, in- 
cluding specifications, estimates, etc. 

The examinations will cover mathe- 
matics, electrical machinery and ma- 
terials, drawing and designing; 60 per 
cent of the final marking will depend 
on the foregoing, 40 per cent will be 
determined by the education, training 
and experience of the applicants. 
These must be 22 years or over in age. 
Further details regarding the examina- 
tion and copies of application form 
1312 relating to this examination can 
be obtained from the United States 
Civil Service Commission, Washing- 
ton, D. C. 


Civil 
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Kansas City Electric Club Elects 
Officers. 

Members of the Kansas City Electric 
Club and of the Jovian Order got to- 
gether on the evening of December 29, 
at the annual banquet of the Electric 
Club. 

The chief interest attached to the 
election of officers for 1915 by the Elec- 
tric Club. This resulted as follows: 

E. E. Stigall, Kansas City Electric 
Light Company, president; J. D. Todd, 
Western Electric Company, first vice- 
president; E. F. Hardy, second vice- 
president; A. P. Denton, Denton Engi- 
neering Company, third vice-president; 
J. E. Launder, Independent Electric 
Machinery Company, fourth vice-presi- 
dent; F. H. Penberthy, General Electric 
Company, secretary and treasurer; H. 
W. Rittenhof, W. Morgan Hand, F. M. 
Bernardin and W. J. Squire, executive 
committeemen. 
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A “Made In The U. S. A.” Indus- 
trial Exposition. 

A “Made In The U. S. A. Industrial 
Exposition,” to be held at the Grand 
Central Palace, New York, March 6 to 
13, is the latest development in the 
nation-wide movement to popularize 
and permanently establish the “Made 
In The U. S. A.” slogan or national 
trade-mark and increase American in- 
dustry and trade. 

This exposition is designed to show 
“American Made” and “American 
Grown” products in practically all 
branches of business and it is held at 
a time of the year when New York is 
the Mecca of mercantile buyers from 
every section of the United States and 
this army of merchants is to be supple- 
mented this year by a large number of 
South American and other foreign 
buyers who have heretofore gone to 
Europe at this same season. 

The exposition committee includes in 
its membership William H. Matthia, 
president, American Hardware Manu- 
facturers’ Association, and president, 
National Enameling and Stamping 
Company; G. W. Forney, Jr., presi- 
dent, National Cloak, Suit, Skirt and 
Dress Manufacturers’ Association; H. 
T. Dewey, president, American Wine 
Growers’ Association; Col. George 
Pope, president, National Association 
of Manufacturers; F. W. Teeple, presi- 
dent, American Piano Manufacturers’ 
Association; Charles B. Warren, presi- 
dent, Board of Commerce, Detroit. 
Mich.; William Woodhead, president, 
Associated Advertising Clubs ‘of the 
World; Harry Tipper, president, Ad- 
vertising Men’s League of New York 
City, executive committee member, 
“Made In The U. S. A.” Products As- 
sociation; Lee Anderson, president. 
“Made In The U. S. A.” Committee, 
Board of Commerce, Detroit, president, 
Adcraft Club, Detroit, and president, 
Advertising Affiliation of Rochester, 
Buffalo, Cleveland and Detroit; Edwir 
C. Johnson, publisher. American Er- 
porter; Robert W. Nelson, president, 
American Type Founders’ Company; 
Joseph French Johnson, president. 
Alexander Hamilton Institute; Walter 
C. Cole, secretary, “Made In U. S.” Com- 
mittee, Board of Commerce, Detroit; 
J. Clyde Oswald, editor, American 
Printer, and president, Federation of 
Trade Press Associations; Ralph M. 
Bates, editor, Housefurnishing Review; 
Joseph O'Gorman, editor, Pottery, Glass 
and Brass Salesman; Evan Johnson, 


editor, Office Appliances; Henry G. 
Lord, Textile World Record; M. C. 
Robbins, vice-president , David Wil- 


lams Company; J. Newton Nind, presi- 
dent and editor, Furniture Manufac- 
turer and Artisan; James S. McHugh, 
Joseph P. McHugh and Son; Charles 
A. Stone, president, Chamber of Com- 
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merce, Troy, N. Y.; F. D. Mitchell, 
secretary-treasurer, American Hard- 
ware Manufacturers’ Association; Wil- 
liam M. Pratt, president, Goodell-Pratt 
Company; George W. Williams, presi- 
dent, J. B. Williams Company; A. L. 
Riker, vice-president, The Locomobile 
Company of America; Augustus T. Sey- 
mour, president, Chamber of Com- 
merce, Columbus, Ohio; R. Z. Spauld- 
ing, president, Chamber of Commerce, 
Binghamton, N. Y.; R. B. Naylor, sec- 
retary, Board of Trade, Wheeling, W. 
Va.; George R. Wallace, Fitchburg 
Paper Company; Mell R. Wilkinson, 
president, Chamber of Commerce, At- 
lanta, Ga., and Arthur Letts, president, 
National Retail Dry Goods Association. 

The “Made In U. S. A. Industrial 
Exposition” has been placed under the 
management of the National Exposition 
Company, of which Harry A. Cochrane 
is president, with executive offices in 
the Fifth Avenue Building, New York. 
Mr. Cochrane is the originator, organ- 
izer and manager of the Annual Busi- 
ness Show and Efficiency Exposition, 
the Wearing Apparel, Fabric, Style and 
Fashion Show, held in Madison Square 
Garden in 1909; the National House- 
hold Show, the Brooklyn Automobile 
Show, the Gas Appliances Exposition 
and the National Printing, Lithograph- 
ing, Publishing, Paper, Advertising, 
Business Efficiency and Allied Trades 
Exposition held in the Grand Central 
Palace, New York, last April and to be 
presented in Chicago next June at the 
time of the annual convention of the 
Associated Advertising Clubs of the 
World. 

—_—_+--e—___—_ 
Central-Station Meeting Planned 
for Boston. 

A “Question Box Convention” will 
be held under the auspices of the New 
England Section, N. E. L. A., on March 
9 and 10, at the City Club, Boston, 
Mass. There will be sessions mornings 
and afternoons, and on the evening of 
March 9 a visit will be made to the 
Boston Auto Show, the second evening 
being given to a banquet and meeting 
of central-station men and automobile 
interests, both gas and electric, when 
matters of general traffic interest: in 
Boston and other New England cities 

will be discussed. 

The first day’s sessions will be de- 
voted to central-station problems, and 
the second day’s to electric vehicles 
and their relation to the central sta- 
tion. No set papers will be prepared, 
but the whole convention will be a 
heart-to-heart conference on matters 
vital to the business represented. Com- 
mittees on information, club relations, 
and on the question box, will be an- 
nounced later, as will also the names 
of the manager of the convention and a 
manager for each day’s sessions. 
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EXPORT TRADE AND HOW TO 
GET IT.—I. 3 


By G. F. Bagge-Féron. 


During the past few years many 
important articles in regard to foreign 
trade expansion have appeared in the 
daily press and in various trade journals. 
But many of the real elements to be 
taken into account and which will in- 
terest every newcomer in the foreign 
field have not been explained. The frst 
of these articles will deal with prelim- 
inary and general principles, particu- 
lary with regard to commerce with 
Central and South America. The same 
principles apply, however, more or less 
to nearly all other foreign trade, wheth- 
er it be with Spain, Russia, Sweden, 
China, etc. 

That it is possible for the American 
manufacturer to branch out and secure 
forcign connections directly and to com- 
pete successfully with the merchants of 
other exporting nations is too well 
known, but the difficulties in getting 
started in the right way are enormous 
and practically too much for the av- 
erage busines man to understand easily. 
Still, with a little push and skill, it 
is as easy to branch out to another 
country as it is to another state inside 
the Union. 


Knowledge of Foreign Languages. 

The situation in the commercial 
field in general and in certain special 
respects has changed considerably in 
the United States during the last dec- 
ade, but the export trade has shown 
rather slow increase. Probably the most 
important reason for this is that facil- 
ities for communicating with people of 
foreign tongues are rendered difficult 
because comparatively few technical 
men and clerks understand any foreign 
languages, especially Spanish or Por- 
tuguese, which languages are an abso- 
lute necessity in order to come into di- 
rect touch with the countries south of 
us. European countries, especially Ger- 
many, have had an advantage over oth- 
ers because every youth who has ac- 
quired knowledge in either commercial 
or technical lies does not consider him- 
self fit for even an average position if 
he does not master at least the English 
language, and since about 1890 not only 
English but also Spanish. 

Of course, the reason that the av- 
erage American has no or very little 
knowledge of foreign languages is be- 
cause of our isolated geographical situa- 
tion; the distances and connections with 
foreign people are very much larger 
than is the case in the relatively small 
surface that Europe covers, with its ex- 
ceptional number of distinct languages. 
In some countries where three or four 
languages are used daily, I have noticed 
that Englishmen particularly have much 
difficulty in picking up other tongues. 


This is the first of a series of 
articles written by an electrical 
man and commercial traveler who 
has lived in a vast number of for- 
eign countries and accumulated 
extended knowledge and intimate 


experience regarding international 
trade relations. They are intended 
particularly for the American 
manufacturer and business man 
desirous of establishing trade re- 
lations abroad, especially in Latin 
America. 


Therefore, all other people desirous of 
getting in contact with English business 
houses have usually been compelled to 
correspond in English. A similar con- 
dition was noticeable in France, but in 
the last few decades a considerable 
number of young French people have 
been studying German besides English. 
For a Scandinavian commercial or tech- 
nical man it 1s considered essential to 
know well both English and German, if 
not French as well. 

In Italy and Spain the first supple- 
mentary language of interest is French, 
which is most cultivated; after that Ger- 
man. 


There are many advantages in know- 
ing some foreign languages. It is much 
easier to get a broader view in nearly 
everything, and in the commercial line 
it gives an exact understanding of the 
meaning of trade literature and price 
lists. Therefore, in efforts to extend 
trade relations with Latin American 
countries the first and cardinal require- 
ment is to become familiar with the 
Spanish language and to some extent 
Portuguese. 

The Brazilians, like other people, love 
their national language, and the for- 
eigner who is equipped only with 
Spanish will meet failure from the 
start. Broken Portuguese, or French 
or even German will be better received 
than current Castilian; so Spanish 
should not be attempted in that terri- 
tory. 

Nearly all Spanish-speaking people 
find considerable difficulty in under- 
standing English and, therefore, if any 
business man who wishes to capture the 
southern market does not become famil- 
iar with the language which his prospec- 
tive customers use, he will certainly have 
a very hard time and proceed very slow- 
lv. It is absolutely essential that the of- 
fice force handling the correspondence 
and clerical end of the business be thor- 
oughly posted in the language used by 
the various foreign customers: at the 
very least they must be able to under- 
stand all essential points coming up in 
business documents and correspondence 
in general. It is needless to say that a 
Spanish letter received by an Argentine 
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business house, for instance, will receive 
better attention because it can be han- 
dled by anyone in the office, than if it 
were an English letter that would have 
to be turned over to some one of the 
staff that understands English. 


Trade Literature. 

After a firm or certain members of a 
firm have become acquainted with Span- 
ish, the first thing to do is to get up in 
that language some printed matter with 
all the illustrations and cuts possible, 
since pictures speak stronger than words 
and make a much greater impression 
on the mind of most people in the 
southern countries. If it is not possible 
to complete the catalog, folder or other 
pamphlet by including the exact price, 
it is advisable to leave the price out en- 
tirely, this to be given later when a di- 
rect trade connection is to be culti- 
vated. 

During the preparation of the printed 
matter, the office force should prepare 
addresses in accordance with the Trade 
Directory of South America. This trade 
directory was issued by the Bureau of 
Foreign and Domestic Commerce and 
can be obtained from the Superinten- 
dent of Documents, Washington, D. 
C., for $1.00 by money order or check 
payable to the Superintendent of Docu- 
ments. This and a number of other im- 
portant and very valuable government 
publications have been prepared with 
great care and at considerable expense 
by the Department of Commerce for the 
benefit of American manufacturers and 
exporters. These publications are not 
for indiscriminate distribution but are 
obtainable only by those for whom they 
were prepared. Among these publica- 
tions and most essential from the start 
are the following, all of which are ob- 
tainable from the Superintendent of 
Documents for the prices mentioned: 

“Promotion of Commerce,” M. S. No. 
GE, 1914, gratis. 

Publication on “Latin America and 
West Indies,” M. S. No. 17, 1914, gratis. 

“Factors in Foreign Trade,” M. S. 
No. 7, 1912, 5 cents. 

“Packing for Export,” M. S. No. 5, 
1911, 15 cents. 

“Foreign Credit,” S. A. S. No. 62, 
1913, 30 cents. 

“Trade Directory of South America,” 
M. S. No. 13, 1914, $1.00. 

“Foreign Publications for Advertising 
American Goods,’ M. S. No. 10, 1913, 
25 cents. 

“Banking and Credit in Argentina, 
Brazil, Chile, Peru,” S. A. S. No. 90, 
1914, 10 cents. 

“Transportation Rates to the West 
Coast of South America,” S. A. S. No.72, 
1913, 10 cents. 

“South America as an Export Field,” 
S. A. S. No. 81, 1914, 25 cents. 

“Cuba as a Buyer and Seller,” S., A. 
S. No. 61, 1912, 5 cents. 

“Trade Development in Argentina,” 
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S. A. S. No. 43, 1911, 10 cents. 

“Trade Development in Latin Amer- 
ica,” S. A. S. No. 45, 1911, 5 cents. 

For any firm anxious of entering the 
South American trade especially, and 
also for other countries, the first of the 
publications mentioned above is espe- 
cially valuable. It contains a full list 
of special publications covering prac- 
tically every corner of the globe and 
from this a selection of such publica- 
tions can be made for each individual 
territory in which the firm expects to 
become interested. 


Proper Packing. 

One of the most important matters in 
regard to shipments is that of proper 
packing. In the above list the publi- 
cation entitled “Packing for Export” 
gives very much valuable information 
about how to pack different classes of 
goods. In European practice it has 
been customary to use several well es- 
tablished methods of packing and a 
few of these may be mentioned here. 

For merchandise which may be affect- 
ed or spoiled by water, either rain, sea 
water of merely the dampness found in 
tropical regions, zinc-lined cases are 
always used. These cases are made of 
strong wood three-quarter inch thick 
for the small boxes and one inch for 
the larger ones. They are lined with 
sheet zinc, which is carefully soldered 
at every joint to make the box her- 
metically sealed or air-tight. Other 
sheet metals are not suitable on account 
of possible rusting. Nailing or securing 
the lining to the wood would permit wa- 
ter to enter. This may occur readily since 
it is often the custom to leave boxes un- 
covered on docks or in the lighters, 
where they may be exposed to heavy 
tropical rains. After the zinc-lined box 
has been carefully packed, the top shcet 
of zinc is soldered on and then the box 
cover finally nailed down very carefully 
so that no nail pierces the zinc lining. 

Boxes with oiled paper or other spe- 
cial waterproof paper are generally used 
for such merchandise as is not so deli- 
cate and subject to deterioration from 
moisture. This protection is usually suf- 
ficient for the bulkier electrical material. 
This packing is much cheaper than the 
zinc-lined box and at least prevents the 
goods from being soaked with water. 
Sometimes the oiled paper is laid in dou- 
ble layers and in such a way that it over- 
laps sheet by sheet. Very large articles, 
such as bulky machinery, automobiles, 
etc., are usually crated. Machinery 
should be very carefully greased with 
protective paste at least on all parts 
where the metal has been machined. 
Usually such surfaces are painted with 
a thin coating of protecting paste 
which can later be easily removed with 
kerosene or other oil. 

It may be of interest to call attention 

to the proper marking or labeling of 
cascs, bales, etc. The shorter this label- 
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ing is the clearer and better, since any 
superfluous wording is of no value what- 
ever, as the persons handling the goods 
in transit seldom understand the lan- 
guage used on elaborate labels. A very 
plain marking, as for example “A. B. C. 
& Co., No. 3658, Callao, Peru,” is all 
that is needed. This makes it much 
easier for everybody concerned in the 
transaction, for instance in writing out 
bills of lading or manifests, and in sort- 
ing up the goods on the dock or in 
the custom house, etc. Besides this 
main marking, the box should have 
some plain indication of its weight in 
kilograms “brutto” or gross (that is 
merchandise and box) and “netto.” It 
is also necessary to give the content in 
cubic feet or cubic meters. Certain 
classes of goods are not charged for 
by weight in transit, but are charged 
for by the space occupied. Very often 
kegs, drums, barrels, bales, etc., are 
charged both in regard to weight and 
cubical contents, this being occasional- 
ly determined by the judgment.of the 
officials of the transportation company. 
Foreign Currency, Weights and 
Measures. 

Another subject that needs careful 
study is that of the currency systems 
and the weights and measures used in 
the foreign countries with whom busi- 
ness relations are to be established. 
One of the publications mentioned above, 
“Factors in Foreign Trade,” gives com- 
plete data concerning the language, cur- 
rency, weights, measures, postal rates, 
parcel-post facilities, etc., of the differ- 
ent foreign countries. The majority of 
the leading countries have fortunately 
adopted the metric system, which is 
quite easy to learn. Where this almost 
universal system is used, weights and 
measures must be given in it and not in 
our pounds, feet, quarts, etc., because 
foreigners find it too troublesome to 
figure in the English system. 

This is also true of monetary values. 
Prices must be given so they are readily 
understood in the currency of respective 
countries. This gives little trouble to the 
American exporter, as far as South 
America is concerned at least, because 
the southern merchants are accustomed 
to buying and paying for their goods in 
terms of the “Dollar Oro,” which means 
our equivalent gold dollar value. This 
is in contrast to the dollars used in their 
internal commerce. For instance, in 
Argentina the ordinary currency is 
paper money, “Peso papel,” or “Moneda 
Nacional,” always indicated by &.... 
M/N. For internal currency “Pesos 
oro” are also used. Practically every 
transaction with foreign concerns is 
handled in gold values, or $....Q0re, In 
Cuba, United States coins are in com- 
mon use and the Havana street-car 
system, for instance, collects fares in 
our nickels and charges considerably 
more if copper coins are offered. 
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Prices. 

Nearly all Latin American places of 
any importance, and shipping ports par- 
ticularly, are in such settled condition 
as regards shipping to them that it is 
not very difficult to obtain actual freight 
rates to those ports. It is, therefore, easy 
for the exporter to be able to give prices 
in his catalogs based on goods de- 
livered “Franco Port of Destination” or 
c. i. f. (cost, insurance, freight). 

The old custom of giving the 
prices f. o. b. factory or some American 
port no longer holds in foreign com- 
merce, in the first place because the im- 
porter has too much difficulty in finding 
out exactly how much the goods will 
cost him before they arrive; in the sec- 
ond place because the exporters of 
other nations have established the cus- 
tom of giving prices c. i. f. The only 
thing which it is safe and right to do 
as regards selling price is to give this 
either c. i. f. point of destination, or at 
least f. o. b. at the nearest American 
port. One of the above mentioned 
publications, “Transportation Rates to 
the Western Coast of South America” 
enables one to figure out with much 
accuracy the shipping costs for any ar- 
ticle and to any place. It is quite pos- 
sible even to determine the shipping 
costs to many interior cities, which in- 
clude the custom charges paid on entry 
to the country. In starting the foreign 
trade, however, this is perhaps not 
necessary because the importer can 
take care of the customs charge and the 
freight from the port of entry to his 
local town. 

After having prepared the catalog and 
the price lists in, say, the Spanish lan- 
guage, and also with code words, if 
suitable, there are three ways as regards 
method of working up trade: (1) by 
mail, (2) agency, (3) salesman. These 
three ways we shall discuss more care- 
fully later on. A certain point of prime 
importance, however, is the condition 
on which one intends to sell his goods. 

Terms and Credit. 

To get the client to accept the goods 
c. o. d. against the bill of lading is now 
a very rare instance, as the territory has 
been so well canvassed by other 
exporters who have established lib- 
eral credit terms of payment. Con- 
sequently, any American exporter must 
be able to grant similar conditions of 
payment to prospective clients in order 
to compete with these other exporters. 
The buyers are used to it and more- 
over circumstances in general force 
them to require a longer term for pay- 
ment. For instance, in ordinary busi- 
ness transacted by mail it takes gen- 
erally six months from the time the 
written order is sent until the buyer re- 
ceives the goods ordered; this is general- 
ly the case when these goods come fon 
a European manufacturer, and in some 
cases the purchaser has to wait even 
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before actual delivery of the goods, and 
on account of the relatively high cost 
of shipping a small lot, the placing of 
orders of substantial size is the natural 
consequence. Now since the buyer must 
dispose of a large stock order, he 
reeds more time and on account of his 
limited capital must usually secure the 
longest term of settlement possible. 
Therefore, it has become the custom, in 
the Latin countries at least, to pay for 
the goods three or six months after they 
have been received. In the case of ma- 
chinery and in certain lines of trade, or 
where the sum is a very large one, it is 
quite frequent that payment is extended 
over 9, 12 or even 18 months, this being 
under special contracts under which the 
goods remain the property of the seller 
until the final payment is made. 

European firms could certainly not af- 
ford to grant such terms of settlement 
without getting equivalent value; there- 
fore, they add a certain percentage to 
the price, partly so as to cover interest on 
the money tied up, and partly also for 
the long risk involved. Every buyer 
knows this is the case and is prepared 
to pay the price under such, to an Amer- 
ican, unusual conditions. 

That everybody likes to turn over his 
capital as quickly as possible is very 
natural, but in dealing with the people 
in the southern countries at least an 
important factor must be taken to ac- 
count. There everything is slow and 
everybody 1s slow; they take their time 
and do all things leisurely; the word 
“Manana” is familiar to many people. 
There is no use quarreling with this 
habit of the people, it is not only their 
privilege to do as they please, but it 
must be borne in mind that these na- 
tional habits are very old and well estab- 
lished; moreover, the tropical climate 
kas something to do with it and another 
factor is that they have many holidays 
and half-holidavs which reduce the num- 
ber of actual working or business days. 
The strenuous business life that we are 
used to one does not find in Latin Amer- 
ica. There can be related innumerable 
cases of business transactions in those 
countries which we could not dream of. 

One thing is to be kept in mind by 
every business man attempting export 
business and that is to furnish the goods 
absolutely to conform to the statements 
made in the catalog as to quality, and 
alo to safeguard fully the time of speci- 
fed delivery, With respect to packing 
Inatruetions, the utmost care must be 
taken to carry them out, as the buyer 
has very vood reasons for his specifica- 
tons. Sometimes a different method 
cf packing results in a higher tariff 
classification. At other times the buyer 
wishes to reship in parts to interior 
points without repacking, and such 
points may be accessible only by mule. 

Failures of this nature have caused 


some cases the goods shipped did not 
correspond at all to samples which the 
buyer had actually seen. The south- 
ern people know that they have the 
conditions in their control and they 
will not be slow to take advantage of 
the situation under any pretext and re- 
fuse goods that are not as specified. It 
is not to be wondered at, because what 
could the local merchants do with goods 
which they could dispose of only at a 
greatly reduced or ruinous price com- 
pared to the cost to the merchant him- 
self? Failure to attend to this matter 
immediately ruins the business reputa- 
tion of an exporting house. 

Therefore, in accepting any export 
order great prudence is required in all 
details of the transaction; the price 
must be taken into account. European 
houses have made it a practice to do 
their business through either established 
agencies or local branch houses; their 
agents are in constant touch with the 
purchaser, and when long credit has 
been accorded they know from day to 
day the doings and business conditions 
of the merchant. As a rule the native 
people are conservative and upright in 
their dealings. The native himself is a 
good man to deal with when you can 
reach him directly without the interven- 
tion of many middlemen or commission 
agents. Through direct dealing one can 
obtain a far better price for the goods 
than through a number of middlemen, 
and sometimes the selling price is really 
stupendous in comparison to the quota- 
tions one is used to make in domestic 
trade. 

The present quiet period is the very 
best logical time for the preparation of 
printed matter and for investigating all 
angles of the foreign trade prospects so 
as to have everything ready when con- 
ditions will become more settled after 
the violent international upheaval 
caused by the European war. 


Agents and Traveling Salesmen. 

Regarding the different ways of pro- 
ceeding to capture the foreign market, 
the simplest way, of course, would be 
to do this through the mail only, begin- 
ning a correspondence with the particu- 
lar parties one would desire to enter 
into business relations with. This has 
its serious drawbacks on account of the 
social characteristics of the people and 
their desire to, if possible, seé samples 
of the goods or have them explained 
in detail. 

Therefore, a much better way is to 
send a salesman or two to visit the prin- 
cipal cities. As it is necessary to estab- 
lish good personal relations with the 
prospective clients, it is advisable to 
stay some time in each city and not to 
attempt to make a rush trip such as 
we are accustomed to in this country. 
The clients as a rule cannot be con- 
vinced by the first interview. One has 
to let them study the matter in their 


Finally when one has attained much 
closer acquaintance with the party the 
placing of the order is readily accom- 
plished. During these preliminary visits 
the salesman finds out many things in 
regard to the actual business condition 
of the prospective purchaser and his 
standing in the community, which are 
of great value to the exporting house 
and furnish it with correct knowledge 
regarding the credit that it is safe to 
offer to the purchaser under the circum- 
stances prevailing. 

The initial cost of such a first trip can 
be reduced very materially if the sales- 
man is able to master the language of 
the country visited and ts acquainted 
with the conditions sufficiently so as to 
take part in the home life; that is, so 
that it is not necessary for him to stay 
in an expensive hotel but rather in 
some quiet private house. To travel at 
low expense is naturally a matter ac- 
quired by experience only. For exam- 
ple, the writer has covered extensive 
territory in many different countries and 
become so familiar with the land and 
the people that it was possible to get 
along with $3 per day, exclusive of 
railroad and steamship transportation. 
In some cases where a much more rapid 
trip 1s necessary the expense may go up 
as high as $15 to $20 per day. However, 
it should be possible for the average 
salesman to get along in South America 
with an average of $4 to $5 per day, or 
even less, without any great hardship. 
It must be borne in mind, however, that 
the first visit must not be looked upon 
as a lucrative or profitable trip. It lays 
the foundation for later and more sub- 
stantial results which frequently bring 
ten-fold the business of the first trip. 

Another way would be to establish a 
branch office and-set aside an amount 
to be used in conquering the new field. 
Such a branch office can hardly reach 
a paying basis before at least a year has 
elapsed. After that. however, it will 
prove to be a fine investment if it is 


handled correctly. 
(To be continued.) 


[The following instalments will deal 
especially with technical data pertain- 
ing to different localities with the ob- 
ject of enabling the American manu- 
facturer of electric appliances and spe- 
cialties to modify his output so as to 
make it fit local conditions of elec- 
trical supply by either central stations 
or isolated plants.] 

ee ee eee 


What Is Electricity? 

At the meeting of the Pittsburgh 
Section, American Institute of Elec- 
trical Engineers, on Tuesday evening, 
January 12, Saul Dushman, of the 
General Electric Company, will lecture 
on “Recent Views on Matter and En- 
ergy.” The meeting will be held at 
9511 Oliver Building, Pittsburgh, Pa., 
at 8:15 p. m. 
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EFFECTS OF FREQUENCY UPON 
TRANSFORMERS. 


By Gordon Fox. 


Occasionally it happens that trans- 
formers designed for a given frequency 
are available where service of a dif- 
ferent frequency is to be handled. It 
is therefore of interest to consider the 
relations existing between the fre- 
quency of the circuit and the behavior 
of the transformers. 

The frequencies most commonly met 
are 25 cycles, 60 cycles and 133 cycles. 
We will consider the use of a 60-cycle 
transformer upon 25 cycles. The prin- 
ciples can thus be most clearly illus- 
trated and can then be applied in a 
similar manner to other cases. Let us 
first put down a formula showing the 
relations between the different factors 
and then consider how each is related 
to the others. This formula follows: 


V = 4.44 ABN f/10° 


V = applied voltage. 

A = magnetic cross-section in square 
inches. 

B = induction in lines per square inch. 

N = number of turns in winding. 

f = circuit frequency. 


It will here be seen that the magnetic 
density is directly proportional to the 
voltage applied and inversely propor- 
tional to the frequency of the system, 
other things being equal. 

Now let us return to our 60-cycle 
transformer which is to be operated 
upon 25 cycles. The frequency has 
here been cut to slightly less than half 
its intended value. Since the induction 
is inversely proportional to the fre- 
quency, the magnetic density becomes 
greatly increased. A heavy magnetiz- 
ing current flows which tends to heat 
up the magnetizing winding. The in- 
crease in magnetic density greatly in- 
creases the iron losses. Therefore the 
transformer iron becomes markedly 
overheated and the winding is likely to 
burn out if kept in service for any 
length of time. 

If the 60-cycle transformer is to be 
operated upon a 25-cycle circuit it is 
therefore necessary that the induction 
be reduced in some manner. Since the 
formula shows that the induction varies 
directly with the voltage, it is possible 
to reduce the magnetic density by re- 
ducing the impressed voltage. If the 
voltage at 25 cycles be one-half that 
for which the transformer is rated at 
60 cycles, then the decrease in voltage 
will just about compensate for the de- 
crease in frequency and the induction 
at 25 cycles, half voltage, will be only 
slightly higher than the induction at 
60 cycles, full voltage. For a given 
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connection the ratio of transformation 
remains the same at any frequency, the 
voltages always being approximately 
proportional to the number of turns. 
Let us say that our 60-cycle trans- 
former is of the standard 2,200-1,100 
to 220-110-volt rating. By connecting 
the primaries as for 2,200 volts and 
using them on a 1,100-volt, 25-cycle 
circuit we will obtain a fairly good 
operating condition. The secondary 
voltages will then be 110 or 55 volts, 
according to the manner in which the 
secondary leads are connected. 

The rating of a transformer is the 
product of volts and amperes. The 
windings will have the same current 
capacity at 25 cycles as they had at 60 
cycles, but the voltages have been re- 
duced one half. The product is there- 
fore correspondingly reduced and it 


Fig. 1—Wiring Diagram for Transformers. 


will be scen that the 60-cycle trans- 
former can only deliver about half its 
rated capacity upon a 25-cycle circuit 
connected in the above manner. This 
same line of reasoning shows why it 
is that 25-cycle transformers are larger 
and heavier for the same rating than 
are those designed for 60 cycles. 

In this particular case we have con- 
veniently assumed an available 1,100- 
volt, 25-cycle circuit and a 2,200-volt, 
60-cycle transformer. If the 25-cycle 
circuit were also of 2,200 volts pres- 
sure, it would then become necessary 
to connect two 60-cycle transformers 
in series, the primaries of each being 
connected as for a 2,200-volt, 60-cycle 
circuit. This arrangement is shown in 
Fig. 1. The secondaries may then be 
connected for 55 or 110 or 220 volts 
as desired. The figure shows the con- 
nection for 110-volt secondaries. 

In an opposite manner 25-cycle trans- 
formers may be successfully utilized 
upon 60-cycle circuits. It is here pos- 
sible to simply transfer the trans- 
former from the 25-cycle to the 60- 
cycle circuit. It will then operate at 
a low induction and deliver an amount 
of 60-cycle power corresponding to the 
25-cycle rating. If it is desired to util- 
ize the full capacity of the transformer 
it may be opcrated upon a 60-cycle 
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voltage double that of its rated 25-cycle 
voltage providing, of course, that the 
insulation will stand such procedure. 
Since most transformers are tested 
out under double voltage without oil 
at the factories, they are usually well 
enough insulated to make this arrange- 
ment allowable. A point which enters 
here, however, is that of eddy currents 
within the conductors themselves. At 
60 cycles these are likely to be higher 
than at 25 cycles so that the regulation 
may be poorer and the copper losses 
greater at the higher frequency and the 
allowable rating may be thereby some- 
what reduced. 

It is not infrequent that small 133- 
cycle plants are changed over to more 
modern 60-cycle service. In such cases 
it is possible to utilize some of the 
133-cycle transformers at 60 cycles in 
the same manner that the 60-cycle 
transformers previously discussed were 
operated upon a 25-cycle circuit. By 
impressing half voltage upon the pri- 
maries at about half the rated fre- 
quency occurring they will deliver about 
half their rated output without undue 
heating. On a basis of 24-hour losses 
and efficiency this procedure may not 
pay. To determine the feasibility of the 
plan it is well to measure the losses by 
the standard transformer testing meth- 
ods and compare with the accomplish- 
ments of standard 60-cycle transform- 
ers. 

— ene 

Meeting of Illinois Contractors. 

The Electrical Contractors’ Associa- 
tion of the State of Illinois will hold 
the winter meeting at the Morrison 
Hotel, Chicago, on January 15 and 16. 
There will be open sessions on Fri- 
day afternoon and Saturday morning. 
On Friday there will be a general dis- 
cussion, and on Saturday an address 
by G. B. Muldaur, of the Society for 
Electrical Development, and talks by 
the jobbers. 

Closed sessions will be held on Fri- 
day morning, when H. N. Tolles will 
make the opening address, and on Sat- 
urday afternoon, when there will be a 
talk on “Consistent Contracting.” 

On Friday evening there will be an 
entertainment and on Saturday eve- 
ning a banquet. 

——_——__.@---——______ 
Standardization of Controller Re- 


quirements. 

The Association of Iron and Steel 
Electrical Engineers will hold its reg- 
ular monthly meeting this Saturday 
evening, January 9, at the Seventh 
Avenue Hotel, Pittsburgh, Pa. C. T. 
Henderson will address the meeting 
on “A Plea for Standardization of 
Magnetic-Switch-Type Controller Re- 
quirements.” 

The meeting will be preceded by a 
dinner at 6:30 p. m. at $1.25 per plate. 
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Powerful Reflector for Delta Elec- 
tric Hand Lamp. 


The Delta Electric Company, Marion, 
Ind., manufacturer of electrical special- 
ties, is now supplying a powerful new 
reflector on the Delta electric hand 
lamp. When the model department of 
the company undertook designing a 
regular silver parabolic reflector for its 
lamp, a peculiar and unusually effective 
combination existing between the curve 
of the reflector and certain construc- 
tion details in the lamp was discovered. 
By working the two together, the Delta 
designers succeeded in creating a radi- 
cally intensified power of projecting 
light. 

In making subsequent tests, engineers 
of the company performed unusual 
feats with the reflector-lamp combina- 
tion, since adopted for all Delta elec- 
tric hand lamps. With the lamp sta- 
tioned 200 feet away, a newspaper was 
found easily readable. At a distance 
of 400 feet, the bright glare from the 


Delta Hand Lamp with New Reflector. 


light appeared almost as intense as 
from a powerful automobile headlight. 
An amusing incident occurred which, 
while discomfiting to the sales man- 
ager of the Delta Electric Company, 
afforded considerable mirth to the tech- 
nical experts. It also served to illus- 
trate the remarkable strength of the 
light thrown by the lamp. 

One evening the officials of the Delta 
Electric Company gathered along a 
railroad line near the factory, while an 
engineer walked down the track to 
measure the distance for a test. Not 
paying attention to this individual, the 
sales manager was Startled, on looking 
up to see what he believed instantly 


to be a locomotive with a big, power- 
ful headlight coming down the track. 
He made a sudden leap for safety, and 
his companion scrambled after him. 
Closer observation developed that the 
approaching glare was cast by a Delta 
electric hand lamp equipped with the 
new reflector. 

This highly effective reflector, to- 
gether with its efficient tungsten lamp, 
makes the Delta electric hand lamp an 
exceptionally powerful and economical 
light source, considering that it is op- 
erated by a single dry cell. 

— eo 
Simplex Electric Protective-Stop- 
per-Spinning Machine. 

The demand for bottles of the non- 
refillable type has led to the develop- 


Stopper-Spinner. 


ment of the machine illustrated here- 
with, which is used for spinning Sim- 
plex protective stoppers into the neck 
of bottles. These stoppers consist of 
a copper cage which is heavily silver- 
plated and which carries a plated ball 
about three-eighths inch in diameter. 
The bottle is placed on the stand, 
which is raised to meet the spindle that 
spins the stopper into the grooves in 
the neck of the bottle. When spun in 
place it is impossible to remove this 
stopper without destroying the bottle 
and the bottle becomes practically non- 
refillable. Experiments under the most 
favorable conditions in a laboratory 
demonstrated that over one-half hour 
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was required to fill one of these pro- 
tected bottles by the vacuum process. 

The machines are driven by one- 
quarter and one-sixth-horsepower di- 
rect-current and alternating-current 
motors manufactured by the Robbins 
& Myers Company, Springfield, O., and 
the spinning machine and stoppers are 
manufactured by the Somplex Pro- 
tective Stopper Company, Baltimore, 
Md. 

a eS ee 
Large Drum Controller. 


The controller illustrated herewith is 
probably the largest drum controller 
that has ever been built and was fur- 
nished by the Industrial Controller 
Company, formerly the Independent 
Electric Manufacturing Company, of 
Milwaukee, Wis., for use in connection 
with an electric steel-melting plant. 
This drum controller is eight feet six 
inches long by three feet high, and 
weighs approximately 5.000 pounds, 

tar 
the 


a standard drum handle, and a special 


impossible for a man to turn 


cylinder of this drum by means of 


ratchet arrangement owas built for 


operating the 


cylinder. 


Large Drum-Type Controller. 


The fingers of this drum are of cast 
copper with removable tips and each 
of the 28 fingers weighs 16 pounds. 

—___»--e—___ 


Individual Electric Lighting Plants 
for Steam Shovels. 


One of the problems which the Utah 
Copper Company encountered in oper- 
ating its steam shovels at night was to 
provide satisfactory illumination for 
them. A considerable number of these 
shovels must work on the night shift 
so as to maintain the large tonnagı 
output required by the company’s mills 
at Magna and Arthur, Utah. 

The shovels work on terraces that 
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have been cut in the side of the moun- 
tain and dig from a bank of hard por- 
phyry. The bank in front of the shovel 
must be continuously loosened by 
heavy blasts, and these blasts scatter 
considerable rock in the vicinity of the 
shovels. Also rock from the upper ter- 
races 1s often loosened and rolls down 
onto the lower terraces. For night 
work adequate illumination is impera- 
tive, not only for the bank from which 
the shovel digs but also around the 
shovels themselves to permit the nec- 
essary inspections and adjustments and 
to afford safety for the workmen. 

Acetylene had been tried for this 
work, but proved troublesome, costly 
and somewhat dangerous, so illumina- 
tion by means of electricity was adopt- 
ed. The general illumination of the 
bank is furnished by a battery of pow- 
erful projector searchlights located on 
the opposite side of the canyon from 
which the shovels dig. 
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er level crashed down through its feed- 
er line. 

The whole problem was one of con- 
siderable annoyance to the mine man- 
agement until in December, 1913, the 
Westinghouse Electric & Manufactur- 
ing Company furnished the Utah Cop- 
per Company for trial one of its one- 
kilowatt general-utility turbogenerator 
outfits. This set was mounted directly 
on the shovel, being fastened to the 
underside of the main shovel frame, 
and was supplied with steam from the 
boiler furnishing steam to the shovel. 

Upon the installation of this set no 
attempt was made to supply the shov- 
el with any electric power other than 
that produced by the turbogenerator, 
and this shovel with its little self-con- 
tained power plant was immediately 
freed from all interruptions caused by 
accidents to its supply of illumination. 
The shovel made such a good record 
for itself that the Utah Copper Com- 


Turbogenerator Set for Lighting Steam Shovels. - 


To supply local illumination, about 
twenty incandescent lamps were placed 
on each shovel, but to get current to 
them proved quite a problem. One of 
the difficulties was the fact that the 
shovels are in motion. A method was 
devised of mounting a reel on each 
shovel, which reel carried a semi-flex- 
ible cable that was unwound onto the 
ground as the shovel proceeded. One 
end of this cable was tapped onto a 
power circuit carried by poles. This 
arrangement gave considerable trouble 
during the several years it was in op- 
eration. Rocks rolling from one ter- 
race to another would carry away wires 
or poles and blasts would frequently 
throw rock that would damage the 
semi-flexible cables along the ground. 
Not only were such accidents costly 
on account of the replacements re- 
quired, but individual shovels were fre- 
quently put out of commission due to 
all lights going out when some rock 
disturbed by another shovel on a high- 


pany purchased the turbogenerator out- 
fit furnished on trial and about four 
months later ordered, for its other 
shovels that do most of the night work, 
six more outfits which are now being 
installed. 

The turbogenerator outfits on these 
seven shovels save the Utah Copper 
Company about 50,000 feet of the No. 
8 wire per year, which, however is in- 
significant compared with the benefits 
derived due to the freedom of the 
shovels from delays in operation form- 
erly caused by failure of the lighting 
system. 

One of these sets will operate on arc 
lamp and a few incandescents at the 
same time or about 40 25-watt incan- 
descents alone. Practically no atten- 
tion is required for the set because 
it 1s designed to operate for long per- 
iods without care. There are no deli- 
cate adjustments to make and every 
part is accessible for inspection. 

Full rating is developed on steam 
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pressure between 90 and 250 pounds. 
A governor controls the speed and 
keeps it uniform. A fixed resistance 
furnishes voltage regulation and a 
rheostat is provided to adjust the volt- 
age when the number of lamps in use 
is varied. Hence, in spite of the 
abrupt changes in steam pressure and 
load that characterize shovel service, 
steady light is obtained. 
a oo ees 
Meadows Manufacturing Com- 


pany’s Get-Together Meeting. 
On New Year’s Day the Meadows 
Manufacturing Company’s executives, 
entire sales force and all male office 
employees gathered at the office and 
factory at Pontiac, Ill, for the pur- 
pose of getting a line on the 1915 work 
and gathering ideas from each other. 
During the morning and afternoon in- 
teresting and instructive talks on the 
various lines of goods manufactured 
were made by John Rocke, William J. 
Read, Thomas Roche and E. J. LaDue. 
At 7:30 p. m. the men all met at the 
Imperial Hotel, where they were ban- 
queted by the company. After all had 
feasted there was a general discussion 
of business matters and up-to-date 
ways of getting business, in which all 
took part, John Rocke, president and 
manager, acting as toastmaster. 
Those present at the banquet were: 
John Rocke, William Rocke, William 
J. Read, Thomas Roche, Frank W. 
Schuster, E. J. LaDue, Edwin Rocke, 
A. B. Pixley, Ed. Engel, John Engel, 
Ira A. Irwin, Carl Irwin, J. W. Dyk- 
man, James Patterson, Y. W. Pruyn. 
Charles H. Ganson and George Engel. 
On January 2 they all met again at 
the office and factory, where further 
discussions and talks were made to the 
great benefit of all present. A large 
amount of enthusiasm and optimism 
was shown at this meeting, which, to- 
gether with many other favorable con- 
ditions, points to an exceptionally big 
year for the Meadows company. 
Every one at the meeting was 
pleased to learn that, although an ad- 
verse year for many manufacturers. 
the Meadows Manufacturing Com- 
pany’s business in the past year has 
increased over the previous year. When 
others were laying off their salesmen 
and cutting down their advertising, the 
Meadows Manufacturing Company in- 
creased its sales force and enlarged 
its advertising appropriation. This 
Pprogressiveness on its part, together 
with the line of Meadows customer 
satisfiers, is to a large extent respon- 
sible for the increased business. 
. — oed 
The City Hospital on Blackwell's 
Island, New York City, has been 
equipped with electric lights. Electric 
elevators will soon be in operation 
also. Heretofore oil lamps were used. 
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Semi-Outdoor Portable Substation 
for Berkshire Street Railway. 

The Berkshire Street Railway Com- 
pany, Pittsfield, Mass., placed in serv- 
ice last summer a new semi-outdoor type 
of portable substation for the purpose 
of supplementing the power supply on 
certain heavily loaded sections of the 
road during the increased summer ex- 
cursion traffic. The substation was built 
by the General Electric Company and has 
a continuous capacity of 300 kilowatts at 
600 volts, transforming from a 33,000- 
volt, 25-cycle, three-phase supply. 

By providing additional energy at any 
point where trafic may be temporarily 
abnormal, a portable substation of this 
type assures a continuity of power sup- 
ply at a lower cost than would be in- 
curred by the installation of spare units 
in many of the substations of an electric 
railway system, resulting in a consider- 
able reduction in investment for equip- 
ment that under normal conditions might 
lie idle for long. periods. Moreover, the 


The car is an all-steel structure of very 
substantial construction. In the open end 
of the car, four vertical channels with 
the four upper channels forming the 
cross-framing constitute the support for 
the disconnecting switches and choke 
coils. A snow shield formed of sheet 
steel and framed with angles extends 
from the center on top of the support 
over to a wooden-block base on the trans- 
former top. This protects the high- 
tension bushings to the transformer, which 
are brought out in a horizontal position 
because of lack of overhead clearance on 
the road, and also those to the oil-switch 
units and the current transformer. A 
short cover likewise extends over the in- 
coming line leads and those to the light- 
ning-arrester compartments at the other 
end of the supporting frame. The in- 
coming insulators on each side of the 
choke coils are suspended from cross 
steel angles tied into the framing. The 
current transformer and the oil-switch 
units are fastened down with the usual 
wooden cleats and angle lugs riveted to 
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The car is provided with four doors, 
one on each side entering into the operat- 
ing or synchronous-converter compart- 
ment, one in the side of the partition con- 
necting the operating and lightning- 
arrester compartments, and one entering 
the latter compartment at the other end 
from the outdoor portion of the sub- 
station. The doors are built with metal- 
protected wood frames and have top 
panels of wire glass. In addition to locks, 
they are provided with a chain with hook 
and eye to prevent ingress when the 
door is left partially open. Grab rails 
and steps are furnished at the side doors, 
as well as steps and grab rails at each end 
of the car, ladders at the sides leading 
to the roof and a wooden running roof 
board in accordance with safety ap- 
pliance standards. Four top wire-glass 
windows are located two on each side in 
the operating compartment. They are 
pivoted at the center and are provided 


with catches to hold them in open or 


closed positions. 
The car is supplied with standard brake 


Portable Substation for Converting 33,000-Volit, Three-Phase, Alternating Current to 600-Volt Direct Current. 


portable substation can be transported 
quickly to a disabled section, where it 
will only be necessary to make connec- 
tions to the high-tension lines and di- 
rect-current trolley or feeders for a 
temporary power supply. It is also very 
useful for furnishing power to extensions 
while under construction. 

The portable substation for this rail- 
way represents one of the most modern 
designs. It consists of an inclosed 
operating compartment containing the 
synchronous converter, the three-panel 
switchboard and the three-unit electric 
heaters; an inclosed central room for the 
multigap lightning-arrester equipment; 
and an open section for the main trans- 
former, the current transformer, auto- 
matic oil switch, choke coils, disconnect- 
ing knife switches, etc. Owing to the 
low clearances of the various bridges on 
the lines, the car has been kept within 
the comparatively low height of 11 feet, 
6 inches above the rails, including the 
running board. 


the floor plates. In the lightning-arrester 
compartment, a steel angle is placed 
longitudinally near the top of the com- 
partment and riveted to the partitions to 
anchor and support the arrester units. 
The side and roof framing of the closed 
sections and partitions of the car consists 
of steel channels and angles properly 
braced and riveted together. The operat- 
ing compartment end of the car is bolted 
to the sides and roof so that it'may be 
entirely removed for the installation or 
removal of the apparatus. The section 


of the roof over the converter is also 


bolted down so that it may be readily 
removed for installing or dismantling the 
apparatus when a crane is available. A 
galvanized sheet-metal ceiling is built on 
the interior so as to form air pockets be- 
tween it and the roof sheathing to pre- 
vent any direct radiation of heat when 
the car is standing in the sun and also 
to drain any condensation or possible 
leakage to one side of the car away from 
the apparatus. 


riggings and shoes acting on all wheels 
of both trucks and operated from auto- 
matic air-brake equipment with hose con- 
nections, as the car must conform to MCB 
standards throughout to be shipped over 
steam railroad lines to its destination. A 
handwheel and brake shaft is also pro- 
vided at the outdoor end for operating 
the brakes on one truck only. 

The electrical equipment includes a 
three-phase, 25-cycle, 600-volt, commutat- 
ing-pole, synchronous converter operat- 
ing at 750 revolutions per minute. The 
transformer connections are arranged for 
alternating-current starting from 50-per- 
cent secondary taps with series resistance 
to cut down the initial rush of current. 
The machine has a normal rating of 300 
kilowatts continuously, 450 kilowatts for 
two hours and a momentary overload ca- 
pacity of 900 kilowatts. This high over- 
load capacity is considered a very im- 
portant feature for interurban-railway 
substations. 

The temperature guarantees and in- 
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sulation tests follow the recommenda- 
tions of the American Institute of Elec- 
trical Engineers. The series field is de- 
signed to give practically flat compound- 
ing at all loads without shunt-field adjust- 
ment. The machine is equipped with 
speed-limiting device, mechanical end- 
play device, field-breakup switch, equalizer 
switch, 1,000-ampere negative line switch, 
field rheostat, back-of-board type start- 
ing resistance, and leveling device. The 
usual brush-raising device is also supplied 
for use in connection with alternating- 
current starting. The equalizer and 
negative line switches are mounted on the 
outer pillow block. An opening is pro- 
vided in the floor for connecting the 
equalizer to a stationary substation, if 
parallel operation is desired. 

The transformer is a three-phase, oil- 


Synchronous 
partment of Car. 


Commutating- Pole 


insulated, self-cooled, outdoor type, rated 
330 kilovolt-amperes. Voltage taps are 
arranged on the high-tension side for un- 
usual flexibility, operating at either 33,- 
000, 13,000 or 11,000 volts star by using 
either series or multiple connections of 
the primary coils. The low-tension wind- 
ing is designed for 385 volts and is pro- 
vided with the starting taps previously 
mentioned. Series resistance is also used 
in starting. In order to make the sec- 
ondary leads weatherproof at the point 
of entrance, they are inclosed in a_small 
sheet-iron box, from which the connec- 
tions are carried to the switch panels 
through conduit. The transformer is 
designed with high inherent reactance to 
give practically flat compounding on the 
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Converter 


direct-current side of the converter. The 
transformer is rated in accordance with 
A. I. E. E. recommendations. Three 
times normal load on the converter, or 
900 kilowatts can be carried momentarily. 
The high-potential insulation was tested 
to 66,000 volts on high-tension windings, 
and 2,000 volts on low-tension winding. 

The current transformer for the auto- 
matic tripping device is a 15-30 ampere 
special outdoor type. It is installed in 
the outdoor section directly back of one 
of the oil-switch units and connected to 
the high-tension circuit. The automatic 
oil switch is a 300-ampere, 45,000-volt, 
triple-pole, single-throw, outdoor oil 
switch. The series transformer and trip- 
ping device are self-contained. The 
operating mechanism is entirely inclosed 
and the units are fitted with outdoor 


Switchboard 


in Operating Com- 
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single-pole, single-throw, outdoor type. 
They are installed immediately under the 
high-tension entrance opening and are 
connected in the main line circuit so as 
to cut out all the apparatus in the sta- 
tion, including the lightning arrester. If 
it is necessary to make any adjustments 
on the lightning arrester, the line circuit 
will be opened and the lightning-arrester 
circuit disconnected by hand. An eight- 
foot switch hook is furnished for manual 
operation of the switches. 

The three 200-ampere choke coils are 
of the cylindrical, outdoor, suspension 
type. They are supported in a horizontal 
position by the disconnecting switches at 
one end and by insulators at the other. 
The lightning arrester for the 600-volt 
direct-current feeder circuit is of the 
aluminum-cell type and is mounted in- 
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bushings, thus being adequately protected 
from exposure to the weather. The 
switch is provided with bell alarm to 
notify the attendant when it opens. This 
oil-switch trip is instantaneous in action 
so as to afford complete protection to the 
machines and feeders under short-circuit 
conditions. 

The alternating-current lightning 
arrester is of the standard multigap type, 
consisting of a series of spark gaps 
shunted by graded resistances, but with- 
out series resistance. It may be con- 
nected for protection of either the 33,000- 
volt circuit or the 13,000 and 11,000-volt 
high-tension supply. 

Three 33.000-volt, 300-ampere discon- 
necting switches are provided of the 


side the car back of the direct-current 
switchboard panel. 

The switchboard has three panels, one 
for the main transformer, one for direct- 
current. feeder, one for alternating-cur- 
rent starting. These panels are of natural 
black slate and are mounted on pipe 
framework. All three panels have 20- 
inch sub-bases. All instruments have a 
dull black finish to match the panels. 

The equipment installed on the trans- 
former panel consists of one 1,500- 
ampere ammeter with shunt; 750-volt 
voltmeter; 385-volt, 5-ampere_ wattless- 
component indicator with 300-0-300 kilo- 
watt scale; operating lever for the auto- 
matic oil switch; two two-point potential 
receptacles; two-point plug and holder. 
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33,000- Volt Outdoor Equipment on’ Sutstation Car. 


The direct-current feeder panel is 
equipped with one single-pole, 600-volt, 
1,000-ampere, carbon-break, hand-operated 
circuit-breaker, with low-voltage release 
and bell alarm switch; handwheel with 
field rheostat; single-pole, single-throw. 
600-volt, 1,000-ampere lever line switch; 
and a 600-volt, 1,500-ampere, two-wire 
recording watthour meter installed on the 
sub-base. 

On the converter starting panel are in- 
stalled a double-pole, double-throw, 800- 
ampere, synchronous - converter - starting 
switch and two double-pole, single-throw, 
950-volt, 100-ampere lever switches with 
inclosed fuses on the front of the panel. 
These last mentioned switches furnish 
current to the lighting and heating cir- 
cuits. 

Current for lighting the two interior 
compartments and the outdoor section 
and for heating the operating compart- 
ment is taken from the partial-voltage 
taps on the transformer secondaries. The 
heaters are fastened to the partition and 
side of the car at one end of the switch- 
board. They consist of three units nor- 
mally rated at 900 watts each. Each unit 
has two coils, making a total of six coils 
connected in parallel with 
switches on the heater to secure a grada- 
tion of heat. 

— T 


An Electrical Tide Gauge. 

As a result of an experience in trac- 
ing trouble to lamp service on a wharf 
property, F. R. Laws, of the Boston Edi- 
son Company, has suggested the use of 
a recording voltmeter as a tide gauge. By 
using a live ground connection immersed 
in the ocean and calibrating the voltmeter 
to read zero at low tide, marking the 
rise of the tide on the chart at foot in- 
tervals. one has both the record of the 
time and also a record of the waves. 


separate _ 


The current consumed at low tide would 
be nil, increasing at the same ratio as 
the rise of tide and the immersion of the 
ground pipe. 

The unusual service trouble in Boston, 
which suggested this device, was the ac- 
cidental grounding of live wires on an 
iron pipe running down a building into 
tide water. The pipe had heen eaten away 
and the ground was thus effective only 
when the tide rose. 


oe __ 


Selector-Type 66,000-Volt Outdoor 
Steel-Tower Substation. 

The marked advance in the design 
and construction of high-tension out- 
door steel-tower substations during 
the past year is well illustrated by the 
ins allatcon shown herewith. This sta- 
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tion, having an initial capacity of 100 
kilowatts and an ultimate capacity of 
1,000 kilowatts, represents the latest 
development in low-cost equipment, 
and will be a strong factor in econom- 
ically selling power. 

In order that the three-phase trans- 
former can be energized from either 
of two sources of power, a standard 
transmission tower was set off the 
right of way, and directly opposite a 
line tower, thus providing space for 
the double-throw switching substation. 
One set of three-phase line conductors 
was carried to the right-hand tower, 
thus “splitting” the system, and offer- 
ing a ready means for carrying taps to 
the substation without crossing of the 
phase wires. 

The three-phase switches are of the 
interlocked selector type, permitting 
power to be fed from either source 
without danger of throwing the switch 
systems together. Protection is se- 
cured by means of choke coils, horn 
gaps and carbon-tetrachloride fuses on 
the high-tension side, the low-tension 
side being controlled by an automatic 
2,200-volt oil switch located in a small 
house at the base of the substation. 
This house also provides space for 


meters, spare parts, distribution 
switches, etc. The transformer rests 
on a transfer table, insuring ready 


means for handling units. 

The 2,200-volt secondary leads are 
carried under the transformer plat- 
form into the cement house, and then 
pass through conduit to the overhead 
secondary, on town distribution. The 
three-phase transformer was manufac- 
tured by the Packard Electric Com- 
pany, Warren, O., the entire substation 
with its equipment being of the stand- 
ard type manufactured by the Delta-Star 
Electric Company, Chicago, IN. 


66,000-Voit Outdoor Steel-Tower Substation witt. Selector Switches. 
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ATLANTIC STATES. 


CAMDEN, N. J.—In connection with 
the erection of an addition to its plant, 
the Victor Talking Machine Company 
is planning for the construction of a 
new power plant with a capacity of 
2.000 horsepower. The plant is esti- 
mated to cost $150,000. Louis F. Geiss- 
ler is general manager. A. 


NEWARK, N. J.—The Maas & 
Waldstein Company will build a new 
power plant at its factory at Avenue R 
and the Passaic River. 


POINT PLEASANT, N. J.—The 
Trenton, Lakewood & Seacoast Rail- 
way Company is planning for the erec- 
tion of three electric power plants for 
operation of its new line, contract for 
which was recently awarded, from 
Trenton to Point Pleasant, via Lake- 
wood. James H. Butcher is president. 

TRENTON, N. J.—The Board of 
City Commissioners is planning for the 
installation of a new nitrogen-lamp 
street-lighting system in the business 
district. The Public Service Electric 
Company is negotiating with the city 
for the improvement. A. 


WEEHAWKEN, N. J.—The Town 
Council of Union Hill has voted to re- 
place the present arc-lamp street-light- 
ing system with nitrogen lamps of im- 
proved type. The installation will com- 
prise 43 1,000-candlepower lamps along 
Bergenline Avenue, and 114 600-can- 
dlepower lamps in other sections of 
the town. 

CLARKSBURG, W. 
tor Ignition and Devices Company 
recently incorporated here with a 
capital stock of $400,000 by Ellis R. 
Diehm, W. L. Fleming and others, of 
Cleveland, O., will require consider- 
able material and equipment in connec- 
tion with its business of manufactur- 
ing ignition sets for gasoline engines. 

WADLEY, GA —The_ city has 
awarded a contract to the Singleton- 
Smith Company, Macon, Ga., to install 
an electric lighting plant with a storage 
battery system. The city has just voted 
$6.400 of bonds with which to install 
the plant and lighting system. 

MILTON, FLA.—Water, Light & 
Sewerage Company is planning to pur- 
chase and install a 100-kilovolt-ampere, 
60-cycle, 2,300-volt engine-driven gen- 
erating unit. Also to purchase material 
for about one and one-half-mile trans- 
mission line. Address H. A. Mentz, 
manager. 


NORTH CENTRAL STATES. 

CINCINNATI, O.—A small electric 
light plant will be part of the equip- 
ment of a large motion- -picture theater 
to be constructed in Price Hill, a Cin- 
cinnati suburb, by John W. Weinig and 
others, under plans by Zettel & Rapp. 
The building will cost about $35,000, 
and the wiring will include arrange- 
ments for four stores, as well as the 
theater. Bids will be asked shortly. 


VA.—The Mo- 
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ELYRIA, O.—A_ municipal light 
sells may be established. Address city 
cler 


WOODHULL, ILL.—The aleet: 
light system is to be extenged into the 
Honghton Park addition. Address fown 
clerk 


CEDAR LAKE, WIS.—The citizens 
of Turtle Lake are considering the 
matter of installing an. electric light 
plant. 


MADISON, WIS.—The Milwaukee 
Light, Heat and Traction Company has 
been granted a certificate ‘of conven- 
ience and necessity to operate a second 
power transmission utility in the town 
of Delafield to furnish electric current 
for light, heat and power. The field is 
already occupied by E. Humphrey of 
the village of Delafield, but upon hear- 
ing it was determined that the Humph- 
rey plant is not furnishing adequate 
service and the Milwaukee corporation 
has therefore been granted permission 
to operate there. 


LAMBERTON, MINN.—The new 
electric light plant of this place has 
been purchased by Wherland Brothers 
of Redwood Falls, Minn. X. 


MAPLETON, MINN.—Plans to 
construct within the next four months 
ten miles of transmission line are an- 
nounced by C. E. Sellers, owner of the 
electric light plant of this city. In 
addition to the wire, insulators, meters 
and lightning arresters needed for the 
line, the extension is to open a field for 
a general supply of electrical appli- 
ances, such as cooking apparatus, vac- 
uum cleaners and washing machines. 


MINNEAPOLIS, MINN. — The 
Charles L. Pillsbury Company, consult- 
ing engineers, has just issued heating 
and electrical specifications for a new 
$200,000 biology building for the Uni- 
versity of Minnesota. The contract for 
the electrical work is expected to 
amount to approximately $13,000. The 
building is constructed under the direc- 
tion of the Minnesota State Board of 
Control. . 


MINNEAPOLIS, MINN.—The Min- 
nesota State Board of Control has 
prepared for presentation to the leg- 
islature, which convenes this month, a 
detailed statement of the public work 
it recommends having done within the 
next two years. The specific electrical 
improvements recommended, aside 
from the electrical work involved in 
other buildings under consideration, is 
as follows: To be completed in 1915- 
1916—School for the blind, Redwing; 
rewiring main building, superintend- 
ent’s residence, hospital and barn, $2,- 
000. Power plant at the school for the 
feeble-minded, Faribault, $30,000: State 
public school, Owatonna, heating and 
power plant, $100,000; underground 
electric feeder system, $5,000:4 Home 
school for girls, Sauk Center, wiring 
hospital attic, $350. State Reforma- 
tory, St. Cloud, underground feeders 
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and’ ground lighting system, $4,000. 
State sanitorium, Walker, Roentgen-ray 
$5,000; ground lighting, 
telephone system and electric service 
$6,500. Hospital for ine- 
briates, Willmar, power plant improve- 
ments, $1,000. To be completed in 
1916-1917—-School for deaf, Faribault, 
rewiring laundry and hospital, $2,000. 
School for feebleminded, Faribault, 
ground lighting system, $2,000. State 
training school, Redwing, ground light- 
ing system and underground feeders, 
$10,900. X. 
RUSHMORE, MINN.—An electric 
system is being installed in this city bv 
means of connection with Worthington, 
a town 10 miles distant. The 6,600-volt 
line is now being constructed. A 24- 
hour service will be maintained. The 
work of installing the system will be 
completed in the early spring. X. 


DONNYBROOK, N. D.—Plans are 
being discussed for putting in an elec- 
een plant here. Address town 
clerk. 


GRANO, N. D.—The business men 
have decided to secure an electric light 
plant. It 1s proposed to have the new 
plant established within a few weeks. 
Address town clerk. 

GREAT BEND, KANS.—Despite the 
fact that a recent plan was sidetracked, 
the merchants of Great Bend are agi- 
tating the movement for a white way. 

_MUSCOTAH, KANS—An electric 
light system may be installed here 
soon. Address city clerk. 

SALINA, KANS.—Beverly, a town of 
300 inhabitants twenty-four miles from 
Salina, is installing an electric light 
plant which will be in operation shortly. 
This is one of the smallest towns in the 
state to have electric lights furnished 
by its own plant. 


SOUTH CENTRAL STATES. 

DANVILLE, KY. — Two “white 
ways” are in prospect for Danville, one 
on Lexington Avenue, to be lighted 


with electric cluster lights, and one on 


Maple Avenue, to be lighted with clus- 
ters of gas jets. 


MASON, TENN.—Upon the comple- 
tion of an independent telephone sys- 
tem and private water-works system, 
both giving entire satisfaction, the peo- 
ple of Mason are now turning their at- 
tention to the estabitshing of an elec- 
tric light plant. A bond issue is pro- 
posed, and should the plan fall through 
the matter will be taken up by the citi- 
zens who backed the telephone and 
water-works systems. 

DENTON, TEX.—The proposition 
of issuing $12,000 of bonds for extend- 
ing the lighting and water system of 
the city will be voted on February 2. 

GAINESVILLE, TEX.—A commit- 
tee has been appointed to secure esti- 
mates for installing an electric light 


plant in connection with water system. 
Address mayor. 
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MISSION, TEX.—The city commis- 
sion has under consideration the call- 
ing of an election of taxpayers to vote 
on the proposition of issuing bonds for 
the construction of an electric light and 
power plant. William Ferguson, mayor. 


WESTERN STATES. 


LUSK, WYO.—Bonds to the amount 
of $8,000 will be issued for the instal- 
lation of a municipal electric lighting 
system. U. 

LORDSBURG, N. M.—The Eighty- 
five Mining Company will install an 
electric hoist at its mine near here. 


MOGOLLON, N. M.—It is an- 
nounced that the Socorro Mining and 
Milling Company will expend about 
$90,000 in completing its electric power 
plant near here. It will supply power 
for the company’s mines and for the 
operation of a number of other indus- 
trial plants of this section. D. 

SODA SPRINGS, IDAHO.—The spe- 
cial election held here to vote on the is- 
suance of $15,000 bonds for the instal- 
lation of a municipal electric lighting 
system resulted in favor of the proposi- 
tion. Paul Tipton is city clerk. U. 


EVERETT, WASH.—The county 
commissioners have granted a íran- 
chise to the Jim Creek Water and 
Power Company for the installation of 
an electric distributing system along 
county roads to serve different points 
in the county. 

FRESNO, CAL.—The city trustees 
have passed a resolution of intention 
for the construction of an ornamental 
lighting system on the principal streets 
of the city. 

FRESNO, CAL.—The San Joaquin 
Light and Power Corporation has filed 
an application with the commission, re- 
questing authority to purchase the Sel- 
ma Waterworks, Madera Waterworks, 
Madera Light and Power Company, 
Lemoore Light and Power Company 
and Bakersfield Gas and Electric Light 
Company. These companies are sub- 
sidiaries of the San Joaquin corpora- 
tion, and it is planned to consolidate 
them with the parent company. 


KERMAN, CAL.—The Kerman 
Telephone Company is preparing to 
install a line into Barstow Colony, 
which will also give service to the 
town of Viola. 

TULARE, CAL.—The city council 
has called for bids for an electrolier 
system, which will light 17 blocks in 
the business district of the city. There 
will be six lights to a block, three on 
each side of the street. 


PROPOSALS. 

LIGHTING FIXTURES. — Sealed 
proposals will be received at the office 
of the Supervising Architect, Treasury 
Department, Washington, D. C.. until 
February 27, 1915, for lighting fixtures 
for the United States Post Office at 
Miles City, Mont. Drawings and speci- 
fications will be ready for delivery after 
January 15, and may be obtained from 
custodian at Miles City, or from the 


Supervising Architect. Washington, 
D. C. 
INTERIOR. LIGHTING FIX- 


TURES.—Sealed proposals will be re- 
ceived at the office of the Supervising 
Architect, Treasury Department, Wash- 
ington, D. C., until February 18, for in- 
terior lighting fixtures for the United 
States post office and courthouse at 
Lincoln, Neb. Drawings and specifica- 
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tions may be obtained from the custo- 
dian at Lincoln, or at the office of the 
Supervising Architect, Washington, 
D. C 


CONDUIT AND WIRING SYS- 
TEM, AND INTERIOR LIGHTING 
FIXTURES.—Sealed proposals will be 
received at the office of the Supervising 
Architect, Treasury Department, Wash- 
ington, D. C., for a new conduit and 
wiring system, and interior lighting 
fixtures for the United States custom- 
house at St. Louis, Mo. Drawings and 
specifications may be obtained from 
the custodian of the building at St. 
Louis, or from the Supervising Archi- 
tect, Washington, D. C. 


ELECTRICAL EQUIPMENT, 
NAVY DEPARTMENT.—Sealed pro- 
posals will be received by the Bureau 
of Supplies and Accounts, Navy De- 
partment, Washington, D. C.. until 
January 19, fọr furnishing the follow- 
ing electrical equipment: Miscellane- 
ous interior communication cable; 400,- 
000 feet aerial silicon-bronze wire; 
miscellaneous double-conductor wire 
for portables; miscellaneous plain wire; 
miscellaneous magnet wire; 1,400 feet 
rattail wire, as per Schedule 7775; and 
1,750 pounds cooper trolley wire, as 
per Schedule 7772, all for delivery at 
Navy Yard, Brooklyn, N. Y.; 2,000 car- 
bons for Adams-Bagnall lamps, as per 
Schedule 7772, for delivery at Navy 
Yard, Norfolk, Va.; one 100-horse- 
power induction motor, as per Schedule 
7758, for delivery at Navy Yard, Wash- 
ington, D. C.: 86 type CN telephones, 
as per Schedule 7762, for delivery at 
Navy Yard, Norfolk, Va.; two 120- 
kilowatt oil-cooled transformers, as per 
Schedule 7756, for delivery at Navy 
Yard, Washington, D. C. 


FOREIGN TRADE OPPOR- 
TUNITIES. 


(Addresses may be obtained by writing (men- 
tioning file number) to the Bureau of Foreign 
and Domestic Commerce, Washington, D. C., or 
to the nearest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle and 
San Francisco.) 

NO. 14,950. ELECTRICAL GOODS, 
DYNAMOS, ETC.—A business man in 
the East Indies informs an American 
consul that he wishes to receive cata- 
logs and price lists from American ex- 
porters of electrical goods, dynamos, 
engines, labor-saving appliances, etc. 


NO. 14,966. SEARCHLIGHTS.—A 
neutral government advises an Ameri- 
can consular officer that it is in the 
market for six or eight searchlights for 
the army and navy; also portable search- 
lights, with gasoline engines, or with 
Edison accumulators. It is stated that 
the searchlights should be of 60 to 90 
centimeters, and 100 to 150 centimeters 
in diameter; that they should be pro- 
vided with the necessary electric power 
—14 horsepower for the smaller and 35 
horsepower for the larger lights. Cata- 
logs, or photographs, and price lists 
should be sent to the American consular 
officer. 

NO. 14,968. ELECTRICAL SUP- 
PLIES.—A firm in the West Indies in- 
forms an American consular officer that 
it desires to be placed in communica- 
tion with American firms exporting 
electrical supplies of all kinds. Ma- 
terials for wiring houses, etc., are de- 
sired in particular. 

NO. 14971. ELECTRIC HAND 
LAMPS.—An American commercial at- 
tache in a foreign capital advises that 
there 1s a market in that country for 
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electric-light hand flashlamps for the 
use Of pedestrians. The lamp should 
retail at about $1. The attache remarks 
that prompt action on the part of ex- 
porters of these articles should result 
in large sales. 


NO. 14,975. ELECTRIC POCKET 
LAMPS AND DRY BATTERIES.— 
An import agent in northern Europe ad- 
vises an American consular officer that 
he desires to hear from American ex- 
porters of electric pocket lamps and dry 
batteries. 


NO. 14,977. ELECTRICAL SUP- 
PLIES.—A merchant in a European 
capital has informed an American con- 
sular officer that he desires to act as 
agent in his country for an American 
manufacturer of electric supplies, such 
as accumulators, electrical appliances 
for automobiles, dynamos, transformers 
and wire installation. The merchant 
offers references as to his financial 
responsibility and is willing to give 
banker’s security for such goods as he 
takes. >œ 


NO. 14,980. COPPER WIRE, 
DYNAMOS, MOTORS, ETC.—A com- 
mission merchant in Europe informs 
an American consular ofħcer that he 
wishes to correspond with American 
manufacturers of bare copper wire 
(electrolytic and commercial), silicon- 
bronze wire, copper tubes and sheets, 
brass tubes and sheets, silver, platina, 
new silver, and lead wire, tin, zinc, and 
tinplate, dynamos, large and small 
electromotors, electric fans, stoves, 
kitchen utensils, material for electric- 
light installations, bells, telephones and 
apparatus, and all accessories for high 
and low-tension current lines. Cor- 
respondence may be in English. 

NO. 14,981. CARBONS FOR ARC 
LAMPS.—An import agent in Europe 
informs an American consular officer 
that he wishes to hear from American 
exporters of carbons for arc lamps. It 
is stated that the agent has an extensive 
trade. 

NO. 14,990. ELECTRICAL AND 
INDUSTRIAL MACHINERY. — An 
American consular officer in Europe 
reports that an American in that coun- 
try wishes to establish a business for 
the representation of American goods. 
Hie wishes to represent American houses 
dealing in electrical, industrial, agricul- 
tural, and mining machinery. It is ex- 
plained that the man has been em- 
ployed in that country for the last ten 
years. 

NO. 14,993. DRY CELLS.—An im- 
port agent in France has informed an 
American consul that he wishes to form 
connections with American manufac- 
turers of dry cells for bells, for tele- 
graphic and telephonic use, and for 
pocket Jamps. and also of small elec- 
trical apparatus. He is desirous of ob- 
taining terms to cover a stock of dry 
cells to be held at a distributive point. 

NO. 15,001. INSULATORS.—A civil 
engineer, owner and manager of two 
stores in a European country, informs 
an American consular ofhcer that he 
would like to hear from American 
manufacturers of insulators with a view 
of undertaking the exclusive sale of 
such goods in the country in which he 
is located. 


NEW PUBLICATIONS. 
ELECTRIC FURNACES. — The 
Bureau of Mines, Washington, D. C., 
has issued Bulletin 77, entitled “The 
Electric Furnace in Metallurgical 
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Work,” by D. A. Lyon, R. M. Keeney 
and J. F. Cullen. This publication com- 
prises 216 pages and is illustrated. Part 
I deals with design, construction and 
operation of furnaces; Part II with 
smelting of metals; Part III with the 
manufacture of ferro-alloys. 


COAL IN CANADA.—The Canadian 
Department of Mines has issued bulle- 
tin No. 316 entitled “The Production of 
Coal and Coke in Canada during 1913,” 
by John McLeish. This shows the out- 
put to be in excess of any previous 
year. 


FINANCIAL NOTES. 


Dividends. 
Term Rate Payable 
Asso. Gas & El. pf.......Q 1.5% Jan. 15 
Bell Tel. of Pa........... Q 1.5% Jan. 15 


Cin., N. & C. Lt. & T....Q 1.5% Jan. 15 
Cin. NL. & C. Lt. & T. pf. -Q 1.25% Jan. 15 


Citizens’ Trac. pf...... S-A 3 % Jan. 5 
Commornrvealth Ed..... ---Q 2 % Feb. 1 
Flec’l Util. Corp. pf...... Q 1.25% Jan. 15 
Poe Water, Lt. & R. R. 

OMe  G668e rb ho 4 tao % Jan. 2 
Elmira Water, Lt. & R. R 

TSC oct enews Q 1.75% Jan. 2 
Elmira Water, Lt. & R. R. 

DOE ia ha so ns os he ee Q 1.25% Jan. 2 
Houston Gas & El. pf....Q 1.75% Jan. 1 
Ii. No. Util. pf..... MeN Aunehe Q 1.5% Feb. 1 
No. States Pr. pf......... Q 1.75% Jan. 16 
Ottumwa Ry. & Lt. pf....Q 1.75% Jan. 15 
P. S. Co. of No. Tll...... Q 1.25% Feb. 1 
P. S. Co. of No. Ill. pf... 0.5% Feb. 1 
So. New Eng. Tel........ Q 1.75% Jan. 15 


Q 

United Gas & El. pf....8-A 2.5% Jan. 15 
Westerly Lt. & Pr. pf....Q : 
Westerly Lt. & Pr. com..Q $1 Feb. 15 
West. Sts. Gas & El. pf..Q 1.75% Jan. 15 


Reports of Earnings. 
COMMONWEALTH POWER, RAILWAY & LIGHT. 
(Including constituent COMPARED 

1914 P. C. Inc. 
November gross ......... $1,239,727 0.19 
Net earnings .........008. 640,452 6.54 
Surplus after charges.... 210,446 *5.39 
Balance after preferred 


Gividends ...........00. 130,446 8.42 
Twelve months’ gross.... 14,757,390 5.07 
Net earnings ........066. 7,235,476 10.80 


2,227,034 5.80 
1,267,034 10.67 


Surplus after charges.... 
Balance after preferred 
dividends ............ ee 

e Decrease. 


CONSUMERS POWER OF MICHIGAN, 


1914 1913 
November gross ....... $303,692 $291,035 
Net earnings .......... 198,833 172,984 
Surplus after charges.. 102,997 84,655 
Balance after preferred 
dividends ............ 69,497 57,155 


Eleven months’ gross... 3,079.902 2, 830, 186 
Net earnings .......... 1,992,215 1,528,979 
Surplus after charges.. 955,978 632,943 
Balance after preferred 
dividends ............ 632,478 341,943 


PORTLAND RAILWAY, LIGHT & POWER. 


1914 1913 
November gross ....... $ 494,626 $ 576.244 
Net after taxes......... 236,987 303,994 
Surplus after charges.. 53,921 127,569 
Twelve months’ gross.. 6,366,154 6,703,123 
Net after taxes......... 3,081,882 $3,402,001 


Surplus after charges.. 916,695 1,417,481 


SCUTHERN CALIFORNTI'S EDISON. 


1914 1913 
November gross ........ $ 400,086 $ 391,822 
Net earnings .......... 216,717 182,520 
Gress income ......... . 223,300 181,391 


Surplus after charges.. 142,987 106,162 


a ee ey 


Balance after deprecia- 


CION CE 72,987 41.162 
Eleven months’ gross.. 4, 359, 317 4,330,933 
Net earnings ......... r 2. 245,059 2,152,798 
Gross income .......... 2,303,300 2,161,646 


Surplus after charges.. 1,455,931 1,381,847 
Balance after deprecia- 
tiOn. iscsissesse ......- 835,931 746,847 


NORTHERN OHIO TRACTION & LIGHT. 


1914 1913 

November gross ....... $ 286,732 $ 265,096 
Net after taxes......... 100,723 81,095 
Surplus after charges.. 50,463 31,722 
Balance after preferred 

dividends ..... cece 85.358 18,103 
Eleven months’ gross.. ts 704 2,989,165 
Net after taxes........ ,279,690 1,159,796 
Surplus after charges.. arty 325 648,263 


Balance after preferred 
dividends ......cecees 557,683 


PERSONAL MENTION. 


MR. MONROE FRANKEL has been 
appointed assistant gas and electric in- 
spector at Louisville, Ky., with super- 
vision over the electrical work by City 
Inspector Parks. 


MR. PETER J. BEISEL has been 
appointed city electrician of Allentown, 
Pa. He will have supervision over the 
fire and police call systems and all 
other electrical activities entered into 
by the city. 


MR. GUY E. MITCHELL, of West- 
field, Mass., has been appointed manager 
of the municipal lighting plant of that 
city. He succeeds Mr. Thomas T. Logie, 
who has brought the plant to a high 
state of efficiency. 


MR. JAMES B. BROWN, vice-pres- 
ident of the Louisville (Ky.) Gas and 
Electric Company, has been elected 
president of the National Bank of 
Commerce, of Louisville. Previously 
he had been vice-president for a period 
of several years. 


MR. CHARLES MITCHELL has 
been chosen as manager of the Corbin 
City (Ky.) Light and Water plants to 
succeed C. J. Mershon, resigned. Mr. 
Mitchell comes irom Bardstown, Ky. 
The council also adopted a schedule of 
rates for the service. 


MR. SAMUEL W. PENNYPACK- 
ER, ex-Governor of Pennsylvania, a 
member of the Public Service Commis- 
sion of Pennsylvania, has been appoint- 
ed chairman of that body to fill the un- 
completed term of the late Nathaniel 
Ewing. By this action, the term of each 
of the commissioners is advanced one 
year, 


MRS. ELIZABETH O. HILLER, 
one of the best known cooking experts 
in the United States, will demonstrate 
the merits of electric cooking at Ster- 
ling, Colo., for two weeks, beginning 
January 18. Mrs. Hiller will use 
Hughes electric ranges in her demon- 
Stration work. It 1s expected that she 
will have an audience of from two to 
four thousand per day. 


MR. THEODORE N. VAIL, presi- 


510,689 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON TIIE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


American Tel. & Tel. (New York)............ 


Jan. 4 Dec. 28 


Rp Cet AES RE BEE NEETA T wee 11614 116% 


Cominonwealth Edison (Chicago)... ... cc cc ccc cee we cee ree nese ance seces 134 136 
E:dison Electrice Hluminating (Boston)... 00... 00. ccc we ce tec e eee eaces 250 248 
Fileetric Storage Battery common (Philadelphia)... ... 0.2... ce ee ce ee eee 4714 474 
Electric Storage Battery preferred (Philadelphia) ......... 0.0.0.0 ce eee eee 47% 47% 
General Electrice (New York)... cc ccc cece cence seca swe nce ncerecececcsssessece 139 137 
Rings County Electric (New York)... .. ccc ccc cc ew cc cer cence cee ee tee eeeeees 120 120 
Masaachnsetts Electric common (Boston).............cceccsccccccsceececs — 8 
Mucasachusetts Electric preferred (BoOSton).......... 0. cee cee ee ee cee eee ees 50 50 
National Carbon common (Chicago)... .... ccc cw eee ec cee ce cece e teen eee 116 119 
National Carbon preferred (CHICARO). . 0... cc cc cee ew ce tee cae ce tee eee esas 1201; 119 
New England Telephone (Boston)......sssesssssesssoseseoeosesessosessesse. 1294 12814 
Philadelphia Electric (Phlladelphila)........essssessossesesosesvoeseccvereseo 23% 235% 
Postal Telegraph and Cables common (New York)...........cccccccececeee 70 70 
Foetal Telexraph and Cables preferred (New York)............ cece eee eeeee 67 67 
RViecetern Union (New York) occ oa igen oe Foie 8 kw ehh eu cee Rae OE Dawe SKS 57 57 
Westinghouse common (New York)......... ccc cece cet eee e cece eee e ee enes 67% 66% 
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dent of the American Telephone and 
Telegraph Company, has offered to 
present to the State of Vermont his 
large farm at Lyndonville, to be used 
as a school for girls, for special instruc- 
tion and training in domestic eco- 
nomics and home making. Mr. Vail 
has already established an agricultural 
school for boys at Lyndon, Vt. 


MR. CHARLES R. GOW, who was 
assistant engineer and superintendent 
of construction of the earlier Boston 
subway, has been appointed a member 
of the Boston Excise Board. Mr. Gow 
is 41 years of age. He graduated from 
Tufts College Engineering School in 
1893. For 15 years he has engaged in 
engineering construction and is a lec- 
turer at Massachusetts Institute of 
Technology. 


MR. WALTER H. GAITHER, of 
Pittsburgh, Pa., has been appointed a 
member of the Public Service Commis- 
sioner of Pennsylvania by Governor 
Tener for a term of two and one-half 
years, beginning on January 19. The 
newly appointed commissioner was 
born in Foxburg, Clarion County, Pa., 
45 years ago, and was engaged in news- 
paper work in Pittsburgh for several 
years. He was secretary to Governor 
Tener during his term as Congressman 
and has served in the same capacity 
since Mr. Tener became governor. 


MR. F. E. WATTS has been ap- 
pointed district manager of the Hart 
Manufacturing Company with offices 
at 203 Broadway, New York City. Mr. 
Watts is one of the most aggressive 
and popular sales engineers in the elec- 
trical industry. He is Past Jupiter of 
the Jovian Order and First Tribune of 
the New York Jovian League. Mr. 
Watts recently resigned as eastern 
manager of the Electrical World, hav- 
ing served in that capacity for about 
a year. Prior to that he was connected 
with the Sunbeam Incandescent Lamp 
Department of the Western Electric 
Company. 


JUDGE THOMAS P. RILEY, of 
Malden, Mass., has been appointed a 
member of the Gas and Electric Light 
Commission, succeeding ‘the late Mr. 
Forrest E. Barker of Worcester. Judge 
Riley was born in Medford, Mass., in 
1875, is a graduate of Boston Univer- 
sity Law School and has practiced law 
since 1901. He was a member of the 
General Court in 1908-9 and 1910, and 
was appointed associate judge of the 
Malden Court in 1911. He has been 
chairman of the Democratic State Com- 
mittee. The appointment is subject to 
the action of the Governor’s Council. 


MR. JOSEPH B. EASTMAN, of 
Boston, Mass., has been appointed by 
Governor Walsh as a member of the 
Public Service Commission, to succeed 
Mr. George W. Anderson, who re- 
signed. Mr. Eastman is a native of 
New York State and is 34 years of age. 
He has long been identified with the 
interests of union labor as opposed to 
the corporations, and is secretary of 
the Public Franchise League. Mr. 
Eastman is a graduate of Amherst Col- 
lege in the class of 1904. He receiveda 
fellowship from the college and entered 
upon the study of social and economic 
questions tn Boston, where he connect- 
ed himself with the South End House 
social settlement. He represented the 
street railway unions in the Boston Ele- 
vated Railway wage arbitration a year 
ago, and is now the representative of 
the union in the controversy of the 
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employees of the Bay State Street Rail- 
way Company for wage revision. The 
appointment comes to the Council for 
approval. 


OBITUARY. 


MR. LEO H. SEIFFERT, vice- 
president of the Seiffert Electric Com- 
pany, Evansville, Ind., died on Decem- 
ber 24, 1914. 


MR. WILLIAM H. ESTEY, for the 
past 12 years connected with the public- 
ity department of the Boston Elevated 
Railway Company, died at the home of 
his son in New York on January 1. He 
was 73 years of age. Mr. Estey was born 
in Worcester, Mass., and served in the 
Civil War in the 51st Massachusetts 
Regiment. On his return he became a 
reporter for the Worcester Spy and later 
served on the Boston Herald, Globe and 
Journal, His home was in Cambridge, 


Mass. 
MR. RODNEY F. HEMENWAY, spe- 
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The Samson Cordage Works, Bos- 
ton, Mass., has prepared its usual at- 
tractive and very handy little calendar 
for 1915. This bears a handsome re- 
production of various sizes of Samson 
spot cord and an enameled embossed 
medallion of the “Samson” trade-mark. 


Wagner Electric Manufacturing 
Company, St. Louis, Mo., has opened a 
sales office in the Pioneer Building, St. 
Paul, Minn. It is in charge of C. Kirk 
Hillman, who for some time has been 
identified with the sales of Wagner ap- 
paratus in the district about the Twin 
Cities. 

Roller-Smith Company, 203 Broad- 
way, New York City, has ready bulletin 
sheet No. 86 on which are illustrated 
and described direct-current and alter- 
nating-current volt-ammeters for the 
testing of railway electrical signaling 
systems. Three types of these instru- 
ments are made, each in several ranges. 


The Sangamo Electric Company, 
Springfield, Ill, opened offices January 
1 at 633 Metropolitan Life Building, 
Minneapolis, Minn. W. T. White has 
been placed in charge. Mr. White is 
tribune of the Minneapolis Jovian 
League, and well known among elec- 
trical men throughout the Northwest as 
a business booster. 


Mathias Klein & Sons, Chicago, an- 
nounce that they have secured the 
exclusive right to manufacture and 
sell the Wasson all-steel reel and cart. 
This device is already quite extensively 
in use and is said to have given great 
satisfaction. Klein & Sons are also 
sending out their vest pocket calendar, 
in accordance with the annual custom. 


The Robbins & Myers Company, 
Springheld, Ohio, has issued bulletin 
No. 111, which deals with its type S 
steel-frame  direct-current generators. 
These are made in capacities from 
about 0.25 to 1.50 kilowatts, and for 
40, 60 and 115 volts. The bulletin de- 
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cial agent for the New England Tele- 
phone and Telegraph Company, with an 
othce in Boston, died at Lowell, Mass., 
January 1, aged 56 years. Death was due 
to heart disease. Mr. Hemenway was 
born in Natick, Mass., and spent his early 
life in Milford and Brookline, later re- 
moving to Lowell. He was a reporter 
for the Lowell Mail and for the Boston 
Herald. He had been in the service of 
the telephone company since 1904. 


DATES AHEAD. 


Electrical Contractors’ Association of 
the State of Illinois. Semi-annual 
meeting, Hotel Morrison, Chicago, IIL, 
January 15-16. Secretary, E. J. Burns, 
Rock Island, IN. 

Electrical Contractors’ Association of 
Wisconsin. Annual meeting, Hotel 
Wisconsin, Milwaukee January 18-20. 
Secretary, Albert Petermann, 626 Lloyd 
Street, Milwaukee, Wis. 


Independent Telephone Association 


WY ERY ` AANA REE SALAN 
Ò 


Electrical Manufacturers 


ARS x RA N 


ILLL 


scribes the generators in detail and il- 
lustrates some typical machines. 


The Lagonda Manufacturing Com- 
pany, Springheld, Ohio, has published 
catalog L-8 on its various types of 
boiler-tube cleaners. They are driven 
by water, air or steam and are made 
for use with water-tube or return-tublar 
boilers. The catalog is well illustrated. 
A number of other boiler-room acces- 
sories are also shown and briefly de- 
scribed. 


The Kandem Electric Company, In- 
corporated, 49-53 Fast Twenty-first 
Street, New York, N. Y., is distributing 
complimentary tickets to the trade and 
extending an invitation to visit its spe- 
cial demonstration at its show rooms 
where flame, tungsten and nitrogen 
lamps, flame and picture-machine car- 
bons and all accessories will be ex- 
hibited. The tickets are good until 
January 30, and the display rooms will 
be open every day except Sundays and 
holidays. 


The Electrical Alloy Company, Mor- 
ristown, N. J., has opened an ofħce at 
180 North Dearborn Street, Chicago, 
Iil., and appointed Messrs. L. L. Fleig 
& Company western representatives. 
The company is the manufacturer of 
pure nickel-resistance materials. These 
include “Calido” for electrically heated 
devices: “Phenix” for heavy duty re- 
sistances: “Ideal” for electrical measur- 
ing instruments and resistances; “Tar- 
nac?” for electrical measuring instru- 
ments: “Spark Point Nickel” for spark 
plugs and contacts. 


Century Electric Company, St. Louis, 
Mo., has published a leaflet explaining 
the distinctive feature possessed by its 
single-phase motors of being able to 
operate reliably in dusty and dirtv sur- 
roundings. This is due to the sliding 
short-circuiting contacts that change 
the machines from starting as repulsion 
motors to induction motors. Illustra- 
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of America. Annual convention, Hotel 
Radisson, Minneapolis, Minn., January 
19-21. Secretary, W. S. Vivian, 19 
South La Salle Street, Chicago, Ill. 

American Wood Preservers’ Asso- 
ciation. Annual convention, Congress 
Hotel, Chicago, IH., January 19-21. 
Secretary, F. J. Angier, Baltimore, Md. 

Wisconsin Electrical Association. An- 
nual convention and joint meeting with 
Wisconsin Gas Association, Hotel 
Phster, Milwaukee, January 20-22. Sec- 
retary, George Allison, First National 
Bank Building, Milwaukee, Wis. 

Northern White Cedar Association. 
Nineteenth annual meeting, Minneapo- 
lis, Minn., January 26-27. Secretary. 
N. E. Boucher, Minneapolis. 

Western Association of Electrical 
Inspectors. Annual meeting, Hotel 
Radisson, Minneapolis, Minn., January 
26-28, Secretary, W. S. Boyd, 175 West 
Jackson Boulevard, Chicago, IIL. 

National Convention of Builders’ Ex- 
changes. Columbus, O., January 26-28. 
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tions are shown of a motor-driven 
foundry-sand riddle, a dough-mtxer, a 
band saw, an oat crusher, and a knife- 
grinding and polishing machine. These 
machines are typical of the service for 
which these Century motors are pe- 
culiarly adaptable. 


The Youngstown Sheet and Tube 
Company, Youngstown, Ohio, manu- 
facturer of black and “New Process” 
galvanized sheets, “Buckeve” rigid con- 
duit, enameled and galvanized, and 
“Realflex” armored conductors, has 
produced a handsdme_ calendar in 
large size of more than usual interest. 
On the first page there is a view of 
one of the tron mines, a scene of the 
initial step in the manufacture of the 
company's products. The subsequent 
views are of the different departments 
of the works, illustrating various meth- 
ods of manufacture and facilities for 
shipping. 

Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., has issued sev- 
eral new publications. Bulletin No. 
1088 deals with distributing trans- 
formers. These are of several types, 
both for pole and manhole use. A 
distinctive feature of these transformers 
is that they have three cooling surfaces. 
Bulletin No. 1089 describes and il- 
lustrates reversing-motor planer drive, 
including both control and motor equip- 
ment. Bulletin No. 1090 is devoted to 
motor-generator sets of which over 
twenty different combinations are il- 
lustrated. Among these are central- 
station and railway sets for transfrom- 
ing alternating current to direct cur- 
rent, or the reverse, electrochemnical 
sets, frequency-changers, direct-current 
boosters and balancers, and flywheel 
power-equalizing sets. Bulletin No. 
1452 1s entitled “Pulverized Limestone 
for Acid Soils.” It describes the Allis- 
Chalmer ‘Hummer’—a machine for 
pulverizing limestone for use in neutral- 
izing acid soitss Severaly illustrated 
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articles on soil acidity and liming are 
reproduced; these are by prominent 
agricultural authorities and show the 
great effect of acidity on fertility. The 
bulletin contains much valuable infor- 
mation and data on the subject. 
Westinghouse Electric & Manufac- 
turing Company, Pittsburgh, Pa., re- 
ports receiving the following among 
recent orders: City of Buffalo, for 
MassachusettsAvenue pumping station, 
one  125-kilovolt-ampere motor-gen- 
erator set (consisting of 125-volt di- 
rect-current motor and a 240-volt, 25- 
cycle, three-phase synchronous gen- 
erator on common shaft and bedplate), 
and one 100-kilovolt-ampere, 125-volt 
direct-current turbogenerator set with 
switchboard for the control of same. 
Central New York Gas & Electric 
Company, Geneva, N. Y.. three 1,000- 
kilovolt-ampere, 22,900/2.300-volt, out- 
door self-cooled transformers; three 


165-kilovolt-ampere  2,300-volt self- 
cooled transformers; one 500-kilowatt, 
600-volt direct-current, 60-cycle, six- 
phase rotary converter, with complete 
switchboard for above apparatus. Hock- 
ing Sunday Creek Traction Company, 
Nelsonville, Ohio, one 400-kilowatt, 
1,200-volt rotary-converter set, consist- 
ing of two machines on common bed- 
plate, each 200-kilowatt, 600-volt di- 
rect-current, three-phase, 60-cycle, and 
three 135- kilovolt- -ampere, 11,000-volt 
to rotary voltage, self-cooled trans- 
formers, with switchboard for the 
above apparatus. Steubenville & East 
Liverpool Railway & Light Company; 
Steubenville, Ohio, one outdoor trans- 
former substation, consisting of two 
1,500-kilovolt-ampere., water-cooled, 
three-phase, 60-cycle, 66,000/16,500-volt 
outdoor radiator-type transformers; 
steel work and towers. and outdoor 
switching equipment; also three 500- 
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kilovolt-ampere, 16,500/2,400-volt trans- 
formers, six 24-kilovolt-ampere, single- 
phase automatic induction regulators 
with accessories; one 500-kilowatt, 600- 
volt direct-current, 60-cycle, six-phase 
rotary converter; one  550-kilovolt- 
ampere, 60-cycle, 15,000 to rotary volt- 
age, . three-phase, self-cooled trans- 
former; two 330-kilovolt-ampere, three- 
phase, 60-cycle, 15,000 to rotary volt- 
age  self-cooled ‘transformers with 
switching equipment; also two 24- 
kilovolt-ampere, automatic induction 
fecder-voltage regulators, with acces- 
sories and switchboard apparatus. 
Among traction companies who have 
recently ordered Westinghouse Elec- 
tric railway equipment are the Hershey 
Transit Company, Hershey, Pa.; De- 
troit United Railways Company, De- 
troit, Mich.: Danville Traction & Power 
Company, Danville, Va.; Birmingham 
& Tuscaloosa Railway & Utilities Co. 


Record of Electrical Patents. 
Issued by the United States Patent Office, December 29, 1914. 


1,122,259. Motor Control. W. M. Cum- 
miskey, assignor to Gurney Electric Ele- 
vator Co., Honesdale, Pa. Provides for 
automatically connecting a resistance across 
armature circuit for dynamic braking. 

1,122,261. Circuit Controller. W. W. Dean, 
assignor to Garford Mfg. Co., Elyria, O. 
Duplex push-button with the second but- 
ton inside of the first for controlling two 
or three circuits. 

1,122,287. Charging System for Storage 
Batteries. J. F. Lincoln, assignor to Lin- 
cotn Electric Co., Cleveland, O. Motor-gen- 
erator set with single-phase motor and dil- 
rect-current generator, latter being fed 
from battery as a shunt motor to start the 
induction motor. 

1,122,290. Junction Board. H. M. Mack 
and W. P. Andrick, New York, N. Y., as- 
sienors to General Acoustic Co. Includes 
U-shaped connectors with their arms ex- 
tending through the board to the cable ends 
on the front. 

1,122.297. Spark Plug. F. J. Muldoon., 
West Bend, Wis., assignor of one-half to 
H. Lochen. Covers details. 

1,122,326. High-Potential Insulator. L. 
Steinberger. New York, . The lower 
petticoat section can be screwed up to or 
lowered from the upper section. 

1,122.344. Trolley Switch. R. Wilbur, 
Syracuse. N. Y. Overhead trolley frog. 

1,122.345. Cooling Jacket for Thermo- 
Couples. M. D. Wilbur, Rochester, N. Y. 
Provides circulation of cooling fluid. 

1,122.347. Attachment for Telephones. 
C. C. Wright, Camden, N. J. Has paper 
reel above mouthpiece for passing thin sheet 
in front of opening. 

1,122.351. Binding Post. H. F. Adickes, 
Jr. Biltmore, N. Has longitudinal and 
spiral peripheral grooves for receiving wire. 

1,122,358. Detector. L. S. Barr, Washing- 
ton, D. C. Crystal wireless detector float- 
ing on surface of mercury pool. 

1.122.380. Electromagnetic Friction Coup- 
ling. P, Forster, Turin, Italv. Magnetic 
clutch with circumferential coil. 

1,122,383. Working Submarine Cables. 
J. Gott, assignor to Commercial Cahle Co., 
New York, N. Y. Upon opening of the key 
a relay is operated by the discharge of a 
On rsen to reverse connections of battery 
o line 

1,122,385. Process for Improving the Mag- 
netic Qualities of a Magnetic Body. R. A. 
Hadfeld, Sheffield, England. Silicon steel 
for electrical cores is first heated to a high 
temperature, then cooled rapidly, then re- 
heated to the same temperature and finally 
cooled slowly. 


1,122,399. Medical Exploration Illumina- 
tor. F. C. Joutras, Union Hill, N. J. Modi- 
fied flashlight with lamp and hattery. 

1,122,406. Bushing for Electrical Condults. 
A. Me Murtrie, assignor to Thomas & Betts 
Co. New York, N. Y. Outlet-box bushing 
With set screw for steel-armored conduit. 

1,122,410. Heating Regulation. G. E. Por- 
ter, Ruffalo, N. Y.  Circuit-controller gov- 
erned by dial- type thermometer. 

1,122,423. Water Heater. E. H. Ruckle 
and E. J. Kennedy, assignors to Hughes 
lectrice Heating Co., Chicago, Ti. Resist- 
ance units in tube inserted into close-fitting 
water pipe. 

1,122,424 and 1,122,425. Portable Electric 


Flashlight. C. J. Sagebrecht, assignor to 
Interstate Electric Novelty Co., New York, 
N. Y. First patent has outfit arranged like 
flask in hinged casing; second patent relates 
to tubular type flashlight. 

1,122,427. Inclosed Cartridge Fuse. F. W. 
Schneider, Clay Center, O. Fuse is wound 
about projections in the end shells. 

»122,430. Circuit-Breaker. W. M. Scott, 
Berwyn, Pa. Relates to latching means. 

1,122,432. Pigtali Connection. W. Shaw, 
assignor to National Carbon Co., Cleveland, 
O. For carbon brush 

1,122,434. Lightning- Rod Brace. A. J. 
Steffes, Chilton, Wis. Wire clamp acts as 
brace for bottom of rod point. (See cut.) 

1,122,446. Portable Electric Light. C. 


1,122,434.—Lighting-Rod Brace. 
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Wachtel, assignor to Interstate Electric 
Novelty Co., New York, N. Y. Lamp at 
end of battery casing. 

1,122,468. Electrical Plano-Player. C. E. 
Brown, Columbus, O. Includes electrically 
selective clutches. 

1,122,478. Electric Safety Fuse. R. C. 
Cole, assignor to The Johns-Pratt Co., 
Hartford, Conn. Element consists of two 
spring heat coils connected by fusible link. 

1,122,483. Electromechanical Variable- 
Speed Device. H. H. Cutler and F. S. Wil- 
hoit, Milwaukee, Wis. Several spur-gear 
trains controlled through magnetie clutches. 

1,122,488. Circuit-Controlling Apparatus. 
J. W. Eskholme, Westfield, N. J.. assignor 
to C. & C. Electric & Mfg. Co. Auto- 
matic step-by-step controller for reversing 
motor. 

1,122,490. Method of Operating Alternat- 
ing-Current Motors. V. A. Fynn. assignor 
to Wagner Electric Mfg. Co.. St. Louis, 
Mo. Single-phase compensated commuta- 
tor motor is started by applying current to 
brushes and then short-circuiting the 
brushes, 

1,122,491. Alternating-Current Motor. V. 
A. Fynn, assignor to Wagner Electric Mfg. 


Co. Has two stator windings and two 
rotor windings, one of latter being of high 
and the other of low resistance. 

1,122,494. Bow! for Suspension Chains. 
S. Garvin, Chicago, IL Hollow bowl for 
fixture chain made of spun metal with a 
loop at each end, having beads upon which 
the metal of the bowl is upset, the shanks 
of the loops having passages for electric 
wires. 

1,122,495. Electrical Connection. FE. Gin- 
dee. assignor to Societe Anonyme Le Car- 
bone, Levallois-Perret, near Paris, France. 
Carbon brush with metallic tube in which 
connecting wire is compressed. 

1,122,503. Chain Block Holst. F. A. Ho- 
ward, Reading, Pa. Operated either by 
hand or by electric motor. 

1,122,521. Electrically Heated Flatiron. 
C. P. Madsen, Chicago, IN. The heating 
unit is connec ted to the cord wires by main 
and auxiliary conductors. 

1,122,523. Electric Paper-Cutter. C. R. 
Mannering, New Westminster, B. C.. Can- 
ada. Electromagnetically operated. 

1,122,534. Generator. W. S. Perry, aas- 
Signor to Vesta Accumulator Co., Chicago, 
Ill. Has speed-governed contact arm for 
controlling resistance. 

1,122,543. Centrifugal Governor Switch. 
L. Schaeffer, assignor to H. E. Petty and 
J. McFeely, Indianapolis, Ind., and M. E. 
Petty, Chicago, Ill. Operated by centrif- 
ugal action to open contact and by gravity 
to close contact. 

122,644. Automatic Spraying Device. J. 

' B. Shannon, Newark, N. assignor 
to Disinfectant & Utilities Corporation. In- 
cludes motor-driven fan and pump. 

1,122,555. Electric-Arc Furnace Piant. F. 
Trove and E. Edwin, assignors to Norsk 
Hvdro - Elektrisk Kvaclstofaktieselskah, 
Christiania, Norway. Polyphase = furnace 
with an are in each phase and a neutral 
connection between the neutral point of the 
polyphase transformer and the star points 
of the arcs, 

1,122,556. Automatic Trunking System. 
F. J. Truby, assignor to Automatic Elec- 
tric Co., Chicago, Hl A non-numerical 
trunking switch with line wipers always in 
electrical engagement with some one of 
the trunk lines. 

1,122,568. Electric neaandescent Lamp. 
E. P. Beckwith, Garrison, N. Y. Has flex- 
ible metallic holder for determining the 
position of the filament. 

1,122,575. Protective Device. W. L. Cook 
and G. W. Rodormer, Chicago. Til Two 
tubular fuses on block between which is a 
serrated carbon ground plate. 

1,122,593, Hand Grip for Telephone 
Standards. J. Harrison, Philadelphia, Pa. 
Cylindrical split casing adapted to be 
sprung around the standard. 

1,122,594. Art of Transmitting Sounds by 
Means of Hertzian Waves. W. Harrison. 
New York, N. Y. Selenium- cell circuit 
controlled by both light and sound waves 
so as to produce oscillatory wireless waves. 

1,122,605. Store-Service Credit-System 
Apparatus. C. F. Kettering, assignor to 
National Cash Register Co., Dayton. O. 
Auxiliary to telephone is electric stamp- 
ing device controlled from credit office. 

1,122,608. Store-Service System. V. F. 
King, assignor to National Cash Register 
Co. Modification of above. 
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1,122,615. Sender. J. A. Kropp, assignor 
to Western Electric Co. Calling-dial mech- 
anism for automatic telephone. 

1,122,626. Selector Switch. J. L. McQuar- 
=a- assignor to Western Electric Co. For 

tic telephony. 

m - Pneumatic Dispatch Tube Ap- 
pa: . A. W. Pearsall, assignor to Lam- 
son cvo., Newark, N. J. Wlectric motor 
drives blower and is automatically con- 
trolled. 

1,122,632. Connector for Electric Condults. 
J. C. Phelps, Springfield, Mass. Has base 
and removable cap to permit drawing wires 
in. (See cut.) 

1,122,633. Oynamo-Electric Machine. ŒE. 
8. Pillsbury, assignor to Century Electric 
Co., St. Louis, Mo. Drawn-steel yoke shell 
embraces the core laminations and end 
Some are fastened to this shell through 
rings. 

1,122,642. Multiple Brush Selector. J. N. 
Reynolds, assignor to Western Electric Co. 
Automatic telephone switch. 

1,122,643. Automatic Contro! for the 
Speed of Trains. R. A. Rice and J. A. Rice, 

ew York, N. Y. Electric controll for air 
brakes. 

1,122,645. Overhead Feed Device. S. Rock- 
man, New York, N. Y. Bow trolley col- 
lector. 

1,122,657. Controller for Electric Motors. 
H. F. Stratton, assignor to Electric Con- 
troller & Mfg. Co., Cleveland, O. Master 
switch governs automatic acceleration and 
dynamic braking of motor. 

1,122,663 and 1,122,664. Electric Zinc Fur- 
nace with Integral Condenser. C. V. 
Thierry and M. Thierry, Paris, France. Has 
a carbon-bed resistor. 

1,122,665. Spot-Weldin Machine. E. 
Thomson, assignor to homson Electric 
Welding Co., Lynn, Mass. Seam-welding 
apparatus with several converging welding 
electrodes and a co-operating mandre! ar- 
ranged within them. 

1,122,667. Overflow-Alarm for Refriger- 
ators. T. M. Tolliver, Washington, D. C. 
Electric alarm. 

1,122,693. Electrical Requiator. F. Con- 
rad, assignor to Westinghouse Electric & 
Mfg. Co. For generator field excitation. 

1,122,743 and 1,122,744. Motor Control! 
System. J. H. Hall, assignor to Electric 
Controller & Mfg. Co., Cleveland, O. Elec- 
tromagnetic resistance - short - circuiting 
switches and means controlled by the oper- 
ator for delaying their operation. 

1,122,752. Signaling and Indicating Sys- 
tem for Elevators, . A. Hoeneman, New 
York, N. Y. Combined mechanical indicat- 
ing and electrical signaling system with 
snake wires for operating the apparatus. 

1,122.754. Terminal Clip for Fuse Blocks. 
D. C. Hooker, assignor to Johns-Pratt Co., 
Hartford, Conn. Spring clip with loop for 
receiving the cable terminal and a pair 
of spring blades for the fuse knife termi- 


1,122,759. Process of Extracting Copper 
from Ores. N. V. Hybinette, Christiania, 
Norway. Electrolytic process. 


1,122,763. Combined Shade Hanger and 
Lamp-Socket Support for Lighting Fix- 
tures. W. R. Kahns, assignor to J. H. 
White Mfg. Co., Brooklyn, N. Y. Consists 
of L-shaped metallic strip with socket- 
receiving stud at inner horizontal end and 
chain-engaging hook at apper vertical end. 

1,122,766. Signaling Apparatus. C. W. 
Kinney, Worcester, Mass. Rotatable drum 
with spaced terminals of circuit and a ser- 
jes of radial and’‘angular grooves with me- 
tallic balls adapted to roll by gravity in 
S grooves into contact with the termi- 
nals. 


1,122,774. Method of qonopa Electric 
Energy. H. W. Leonard, Bronxville, N. Y. 
Storage-battery charging system in which 
the voltage is rhythmically varied to give 
charging current pulsating between maxi- 
mum and minimum values, the average 
value being constant. 

1,122,776. Signal for Motor Vehicles. L. 
I. Lovett, Washington, D. C., assignor of 
one-half to J. F. Hamilton. Solenoid- 
operated direction-indicating semaphore. 

1,122,777. Electric Switch. A. S. Lyhne, 
Bridgeport, Conn. Spring switch for pocket 
flashlight. 


1,122,778. Portable Electric Lamp. A. S. 
Lyhne. Pocket flashlight with special cell 
connection. 

1,122,788. Motor Control System. J. F. 


Motz, Pittsburgh, Pa. Starting resistance 
can be shunted around armature for dy- 
namic braking. 

1,122,794. Automatic Steering Device. A, 
T. Nelson and C. A. Klawiter, assignors 
to Automatic Steering Co., Milwaukee, Wis. 
Electric steering system controlled through 
contacts on magnetic compass. 

1,122,799. Relay, Microphone, or Other 
Sensitive Contact Device. P. O. Pedersen, 
Copenhagen, Denmark. Carhon rsistance 
particles are put under additional pressure 


bees 


when not in use and relieved of extra pres- 
sure when in use in order to augment sen- 
sitiveness. 

1,122,809. Combined Lock and Alarm. J. 
J. Slepicka, Chicago, Ill. Electric alarm. 

1,122,815. Trolley. F. Strosser, Cleve- 
land, O. Has two wheels in tandem. 

1,122,828. Switch Movement. B. C. Web- 
ster, assignor to Harvey Hubbel, Ince., 
Bridgeport, Conn. Key switch for lamp 
socket. 

1,122,830. Cigar Moistener. T. L. Wiese, 
Milwaukee, Wis. Includes electric heater 
and thermostatic control. 

1,122,843. Lamp. E. G. K. Anderson, 
Chicago, Ol. Incandescent lamp in long 
insulating tube for dental and surgical use. 

1,122,863. Electrical Conductor. P. Cling- 
man, New York, N. Y. Sectionalizing joint 
in high-tension trolley. 3 

1,122,892. Electric Heating Apparatus. 
D. Farrand, Newark, N. J. The liquid- 
circulating pipes constitute secondary wind- 
ings of a transformer. 

1,122,911. Shade Support. J. E. Gray- 
bill, York, Pa. The holder has grooved 
annulus fitting on screw-like bead on sock- 


et. 

1,122,927. Trolley. R. B. Hinton and O. 
Kort, Los Angeles, Cal. Includes conduct- 
ing roller. 

1,122 931. Motor Controller. <A. J. Hor- 
ton, White Plains, N. Y. Control station 
for the motor has two push-buttons adapted 
to effect either continuous or limited oper- 
ation of the motor. 

1,122,942. Electric System for Transmit- 
ting Angular Positions. P. Kaminski, as- 
signor to Siemens & Halske A. G., Berlin, 
Germany. Remote control for two mo- 


1,122,632.—Condult Connector and Pull Box. 


tors, one for fine adjustment and the other 
for coarse adjustment. 

1,122,947. Electrode for Therapeutical Ap- 
paratus. F. M. Kidder and M. H. Kidder, 
New York, N. Y. Spoon-shaped electrode 
with insulating handle. 

1,122,962. Electricall Operated Drop 
Hammer. J. D. MacDonald, Pittsburgh, 
Pa. Electromagnetically Hfted and forci- 
bly dropped ram and electric control for 


same. 
1,122,975. rd fod for Generating Electric 
Currents of High Frequency. T. B. Miller, 
Seattle, Wash., assignor of one-half to 
Smith Cannery Machines Co. Includes al- 
ternating-current motor, rotary spark gap, 
transformer and an iron bar armature 
adapted to be rotated end over end by 
the motor and disposed in the transformer 
magnetic field. 

1,122,980. Dynamo-Electric Machine.  S. 
H.: Mortensen, assignor to Allis-Chalmers 
Mfg. Co., Milwaukee, ,Wis. Relates to the 
collector rings and collector leads. 

1,122,998. Valve-Grinder. G. F. Peterson, 
Salt Lake City, Utah. Motor-driven. 

1,123,002. Separable Attachment Plug. C. 
D. Platt, Bridgeport, Conn. Two-part plug, 
one part having a pair of contact clips 
fitting into recesses on the other, or thread- 
ed, part. 

1,123,009. Automatic Furnace Regulator. 
F. A. Richards, Muscatine, Iowa. Electric 
control for dampers. 

1,123,012. Rain Signal. J. A. Roby, De- 
troit. Mich. A switch-holding cord near 
the discharge of rain cup passes a con- 
tainer with a chemical which when wet 
will blaze and burn the cord, whereby the 
alarm circuit is closed. 

1,123,017. Ignition Device for Internal- 
Combustion Engines. F. Schröter, Wilmers- 
dorf, Germany. Spark plug. 
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1,123,060. Ground Clamp. L. B. Abbott, 
Bridgeport, Conn. A band encircling a 
pipe with means for tightening it to hold 
a wire in position between its ends. 

1,123,067. Means for Adjusting from a 
Distance Any Desired Objects. H. Bark- 
hausen and P. Kaminski, assignors to Sie- 
mens & Halske A. G., Berlin, Germany. 
Electric remote control for a_ vertically 
movable rack. 

1,123,072. Time Switch. J. E. H. Beraud, 
Asniéres, France. Controlled by an air 
bell floating in one of two vessels contain- 
ing mercury. 

1,123,074. Coupling for Electrical Con- 
ductors. W. L. Bliss, ussignor to Central 
Trust Co. of New York. Between cars of 
a train. 

1,123,085. Coli Support. A. J. Brown and 
R. B. Williamson, assignors to Allis-Chalm- 


ers Mfg. Co. For supporting the end turns 
of the stator coils. 
1,123,092. Apparatus for Mixing Gases 


and Liquids. G. Calvert, London, England. 
For hydrogenization of oil; includes elec- 
tric motor in a chamber for operating the 
mixing means. 

1,123,007. Rubbing or Polishing Machine. 
D. L. T. Clemons, assignor to C. Mattison 
Machine Works, Beloit, Wis. Driven by 
a vertical electric motor. 

1,123,098. System of Distribution for Os- 
cillatory Electrical Currents. L. Cohen, 
Cambridge, Mass. Wireless system in- 
cludes a tuned antenna circuit, a second 
tuned circuit and an independent condenser 
of relatively small capacity arranged to 
form a coupling between the two circuits. 

1.123,100. Automatic Electric Block-Sig- 
naling System. M. Conrad, Adrian, Mich., 
and W. G. Kelly, Winslow, Ariz. Move- 
ment of train releases signal locks. 

1,123,118. Signaling System. L. de For- 
est, New York, N. Y., assignor to Radio 
Telephone & Telegraph Co. Oscillatory 
generation system includes a high-fre- 
auenecv oscillation circuit and a carbon 
arc electrode arranged in the circuit and 
having a solid body forming a core of 
hydrocarbon material. 

1,123,119. Secrecy System for Wireless 
Communication. L. de Forest. assignor to 
De Forest Radio Telephone & Telegraph 
Co. Has means for continvously radiat- 
ing electrical oscillations of different wave 
lengths and means at the receiving station 
for converting the received oscillations into 
currents of low frequency. 

1,123,120. Arc Mechanism for Systems of 
Space Communications. L. de Forest. as- 
signor to De Forest Radio Telephone & 
Telegraph Co. Provides means for play- 
ing a jet of water on the near surfaces 
of the arc electrodes. 

1,123,121. Timer and Distributer for Elec- 
trical Ignition Purposes. J. . Frawley, 
assignor to Pittsfield Spark Coil Co., Dal- 
ton, Mass. Relates to special make-and- 
break devices. 

1,123,122. Fire Alarm Box. J. J. Ghegan, 
Newark, N. J. Breaking the glass plate re- 
leases a make-and-break signal means. 

1,123,135. Method of Determining Power 
Transmission. L. N. Morscher. Lawrence, 
Kans.. assignor to himself and I. Hill. Con- 
sists in producing lateral vibrations in the 
tight and slack sides of the transmitting 
belt and electrically determining the speed 
of travel of the vibrations. 

1,123.147. Instrument for Magnetically 
Recording Sound Vibrations. J. C. Sher- 
man, Brookline. Mass. Telegraphone in- 
cludes a motor and recording magnets. 

1.123.161. Dvnamo-Electric Machine. E. 
J. Andrews, Chicago, Ill., assignor of one- 
fourth to G. L. Chindahl. Armature wind- 
ing includes a circult-changer for chang- 
ing the series and parallel relation of the 


coils. 
1,123,185. Acoustic Apparatus. W. B. 
Featherstone, assignor to C. Brown, 


Kansas City, Mo. For producing and dis- 
tributing music from sound records over 
a set of telephone circuits. 

1,123,187. Attachment Plug. H. R. Gil- 
son. Baden. Pa. The body and cover are 
each provided with a casing-engaging de- 
tent. 

1.123,205. Vehicle Lamp. W. F. Anklam, 
assignor to C. M. Hall mp Co., Detroit, 
Mich. Two superproposed electric head- 
lights, one of high power and the other of 
low power. 

Relssues. 

13,53. Driving Mechanism for Electric- 
ally-Propelled Vehicles. J. Krohn, Chicago, 
Ill. Original No. 1,032,068, dated July 9, 
1912. Has a pair of intermeshing internal 
and external gears. 

13.856. Automatic Clircult-Breaker. E. 
C. Raney. assignor to Automatic Reclos- 
ing Circuit Breaker Co., Columbus, O. Orig- 
inal No. 1.041.161, dated Oct. 15, 1912. In- 
cludes a comparatively high resistance hav- 
ing one terminal connected to the supply 
side of the breaker. 
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THE CONCENTRIC WIRING SITUATION. 

Matters have been moving briskly with regard to 
the adoption of measures on the part of the elec- 
trical industry to meet the issues involved in a pro- 
posed introduction of the concentric system of wir- 
ing in the United States. It will be remembered 
that a meeting of a number of manufacturers of 
standard two-wire devices was held at the Biltmore 
Hotel, New York City, on December 22, 1914. Out 
of this meeting there was evolved a General Com- 
mittee of Electrical Interests. A special committee 
was appointed from among the members of the gen- 
eral committee to confer with a Sub-Committee on 
Concentric Wiring appointed by Mr. F. E. Cabot, 
chairman of the Electrical Committee of the National 
Fire Protection Association. These two committees were 
in conference in New York City on January 1. A 
full report of the proceedings of the conference is 
published on other pages of this issue. This report 
indicates that there is apparent a pressing demand 
by the electric lighting interests of the country to 
utilize an inexpensive system of wiring. Investiga- 
tions made by the Committee on the Wiring of Ex- 
isting Buildings of the National Electric Light Asso- 
ciation have elicited statements from various com- 
munities that a considerable portion of unwired exist- 
ing buildings would be readily attracted to central- 
station service if this inexpensive system of wiring 
were available. 

So much for the central-station side of it. The 
proponents of the concentric wiring system as an in- 
expensive method of wiring interiors of certain classi- 
fications are sincere in their expression of faith in 
the system and belief that it constitutes not only 
a cheap system of wiring but a safe system of wiring. 
On the other hand those opposed to the concentric 
system of wiring are sincere in their belief that the 
concentric system of wiring presents a hazard which 
should not be allowed. Both are right. If the con- 
centric system is installed as Mr. Blood, for instance, 
would have it installed, it is undoubtedly a perfectly 
safe system. If, on the other hand, the concentric 
system of wiring is installed as there is great pos- 
sibility for it to be installed by persons unacquainted 
with the hazards of indiscriminate and inexpert wir- 
ing, remote from the intelligence and vigilance of 
the inspector, it is an unsafe system of wiring. 

The report indicates, however, that in its desire 
to secure an inexpensive and safe system of wiring 
the proponents of the idea are not wedded to any 
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particular system of wiring. What they want is 
an inexpensive system of wiring which will allow 
them to get energy to the small consumer who ap- 
parently is not now available with the present stand- 
ards of interior wiring construction. In seeking 
this inexpensive system of wiring it is admitted 
that the present standard must be departed from, 
but no class of interests is more anxious to safe- 
guard these installations against life and property 
hazard than are the electric lighting interests of the 
country. 

Between the several interests involved there must 
be a middle course to which all may subscribe. The 
action taken at the meeting at New York on Tues- 
day of this week, and which is fully reported on 
other pages of this issue, is a means toward this end. 

In the meantime it can be assumed that the inter- 
ests of all will be well conserved. There is not 
much ground for the fear that any particular inter- 
est will play football with the industry. If a cheaper 
system of wiring is to be developed the industry as 
a whole will have an opportunity to participate in 
the development of this system if 1t cares to do so. 

With regard to the imminence of unqualified ap- 
proval of hazardous devices and the imposing of 
these on unguarded circuits, it may also be assumed 
that with the record of achievement behind the Un- 
derwriters’ Laboratories, Incorporated, it will not 
contribute to such a condition. This excellent insti- 
tution is not in the habit of doing things hurriedly 
or carelessly. We believe that the matter should 
continue to have the careful investigation that has 
been given to it during the past few weeks. If there 
is an opportunity for the manufacturers and the 
other interests involved to co-operate in the develop- 
ment of an adjunct which will increase the general 
utilization of electrical energy and current-consum- 
ing devices we expect this to be worked out amicably 
and to the ultimate mutual interest of all concerned. 


A UNIVERSITY COURSE FOR BUSINESS MEN. 

Elsewhere in this issue will be found an announce- 
ment of a one-week course offered by the University 
of IHinois to men already in business occupations, with 
the object of broadening their knowledge and familiar- 
ity with general business principles and best modern 
practice. This course is an innovation in University 
work and should appeal to business men who have 
grown up in the narrow field of one particular line of 
business and who wish to extend their familiarity 
with the methods in use by others. Perhaps no class 
of business men is more in need of such a course than 
the electrical contractors, taken as a class. Much 
stress has been laid of late in this field upon such items 
as proper cost-keeping, realization of what constitutes 
overhead expenses, the best manner of handling cas- 
ualty insurance, etc. There are many wider business 
questions, however, which are also important, such as 
banking methods, credits and collections, and sales- 
manship, in which lines a more extensive knowledge 


+ 


ELECTRICAL REVIEW AND WESTERN 


ELECTRICIAN Vol. 66—No. 3 
would be of great service. This course will involve no 
more expense than railroad fare and board at the Uni- 
versity, and the time required will be no more than 
is frequently taken in attending a convention, while 
the results should be of great value. The course is 
not limited to citizens of Illinois. 


PROPER ILLUMINATION INTENSITIES. 

Illuminating engineers have given considerable at- 
tention to the proper illumination of buildings and 
rooms from artificial sources, taking into considera- 
tion the particular uses to which individual rooms 
are to be put. It is generally recognized that illum- 
ination requirements differ according to the work 
which is to be done. Thus where it is necessary to 
discern detail a higher intensity will be required, 
since it is well known that up to a certain point the 
visual acuity increases with the intensity of illumina- 
tion. In large rooms or auditoriums, where it is nec- 
essary to see at a considerable distance, it is also nec- 
essary to have higher illumination than where vision 
is entirely at close range. 

Values have frequently been tabulated, giving in- 
tensities of illumination recommended for rooms de- 
voted to various specified uses. It should be remem- 
bered in this connection that the light reflected to 
the eye by any surface depends upon the reflecting 
power of that surface, and consequently the same 
illumination intensity upon surfaces of different qual- 
ity will produce different effects, so far as seeing is 
concerned. The proper intensity of illumination con- 
sequently depends upon the general color scheme of 
a room, and the other properties of its exposed sur- 
faces. To a certain extent this can be taken care of 
in such tables as those above referred to, since the 
general fittings in a butcher shop will baof one kind, 
in a millinery shop another, and in a type-setting 
room still another. It cannot be assumed, neverthe- 
less, that a typical value will be suitable for any indi- 
vidual installation coming in a given class, since there 
will alwavs be individual variations in the surface 
conditions. 

The ability to see depends not only upon surface 
brightness, but upon contrast between the different 
surfaces which the eye is expected to perceive. Such 
contrasts in any given room are consequently of 
equal importance with the individual characteristics 
of the separate surfaces. White objects against a 
black background can be seen readily under a very 
low illumination; whereas brown objects under the 
same conditions would require a high intensity. 

The above is sufficient to indicate that in planning 
the illumination for any particular case, tabulated 
values recommended by authorities, however good. 
should not be implicitly followed, but should be re- 
garded as average values which may require modifi- 
cation according to local circumstances. Unless these 
limitations are kept in mind, the reference to such 
tables may prove a detriment rather than a help in 
planning a particular installation. 
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RENTING MOTORS FOR SEASONAL 
APPLICATIONS. 

The all-around fitness of the induction. motor for 
constant-speed industrial service suggests the desira- 
bility of investigating the possibilities of the maintain- 
ing of equipment of this kind by central stations for 
use in industries having a seasonal power demand. 
There are certainly opportunities in this direction 
which will bear looking into. Where a nominal rental 
can be collected for the use of motors in this way, so 
much the better. 

Why should a motor which drives an ice-sawing 
machine during the harvesting season stand idle the 
rest of the year, when it might be turned to good ac- 
count in a small refrigerating plant in the summer 
and perhaps utilized in farm work during the late au- 
tumn? By many small manufacturers electric power 
would be utilized if it were not for the first cost of 
motors which in many cases can be turned to ac- 
count only during stated seasons. The study of pos- 
sible costs for supplying motor service on the lending 
or rental basis is well worth making in the spare hours 
of the new-business manager. The relations between 
the cost of maintaining a small stock of standard mo- 
tors and the revenue obtainable from them when ju- 
diciously distributed among industries none too well 
noted for efficient power development may be known 
to a few engineers, but the data have not been gen- 
erally disseminated. We throw out the suggestion 
for what it is worth, and feel sure that it can be 
worked out in an interesting manner by a good many 
local managers.if they care to make the effort. Some 
allowance should be given to the advertising value of 
this kind of service in weighing its merits, which are 
as vet but little appreciated. 


SWITCHING SURGES. 

The existence of high-voltage surges on alternating- 
current lines whose currents are suddenly interrupted, 
and of large current surges where voltages are sudden- 
ly applied, is well known, and a number of investiga- 
tions, both theoretical and experimental, have been car- 
ried out in this field. There is a somewhat widely dif- 
fused impression that an air-break switch is likely to 
give rise to greater disturbances than an oil switch un- 
der the same circumstances, owing to the ability of the 
latter to interrupt the current at the point in the cycle 
where it is passing through the zero value. 

That the contrary is the case is stated by a German 
experimenter, Dr. W. Linke, who published some oscil- 
lograms in the Elektrotechnische Zeitschrift last year to 
substantiate his claim. This is especially true if the air- 
break switch is provided with horns to take care of the 
arc at the moment of break. 

The same author shows that the current rush on clos- 
ing a transformer circuit may be as large as 120 times 
the normal exciting current, or about 10 times full-load 
current. This may be greatly cut down, however, by 
providing on the switch an auxiliary contact point con- 
nected through a resistance. 
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These are points which may well be kept in mind by 
designers. While the heating effects of large surges 
are negligible, owing to their short duration, the me- 
chanical forces brought into play, and the liability of ac- 
tuating automatic cutouts, are worthy of attention. 


ENCOURAGING FIRST-CLASS INSTALLA- 
TIONS. 

In providing estimates for prospective customers, the 
electrical contractor, when dealing with the individual 
house-owner, should point out the differences in cost for 
different classes of wiring, and never assume that the 
customer desires the cheapest kind of an installation. 
Where the advantages of better work ate properly pre- 
sented, the majority of customers will order it in prefer- 
ence to the cheaper methods. Frequently they do not do 
so, however, owing to a lack of appreciation of the real 
differences involved in the work, which the contractor 
has neglected to fully explain to them. 

Especially in already-built houses, if rigid conduit is 
out of the question, a flexible conduit or armored con- 
ductor should always be advised in preference to knob- 
and-tube work. The former construction has the advan- 
tages of being more permanent, of requiring less tearing 
up of floors and walls, of being fool-proof, and of being 
safer as regards the hazards of fire and shock, damage 
from rats, etc. 

The question of the general method of wiring having 
been settled, suggestions should be made regarding de- 
tails which will affect the cost to some extent, but re- 
garding which a slight added expense is always worth 
while when the benefits of appearance, convenience, etc., 
are considered. Thus the position of the service entrance, 
the meter, and the main switch should be considered, the 
basement having usually been found the most convenient 
location for these. A standard meter board is usually 
worth the expense which it involves. It should always 
be pointed out that future requirements are likely to 
exceed present needs, and that provision should be made 
for heating devices which may later come into use, and 
possibly for extensions. This means a sufficiency of 
wall and baseboard outlets, and leads of sufficient car- 
rying capacity for all future requirements. It also means 
the provision for a larger number of circuits than would 
be necessary if the entire present load were crowded on 
to the minimum number permitted by the rules. 

The question of switching should receive detailed 
attention, as the great convenience of controlling hall 
lights, and even certain of the rooms, from more than 
one point is well worth the expense involved. The gen- 
eral use of wall switches should be encouraged. Sug- 
gestions regarding the provision of lights in places that 
might otherwise be neglected, such as closets and pan- 
tries, should not be overlooked. 

By taking up all of these details with his customer, 
the contractor will do a service which will be appreciated 
in the future, which will enable him to do a job that he 
can refer to with pride and satisfaction, and which will, 
at the same time, usually increase the size of his con- 
tract. 
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Meeting and Dinner of Railway 
Men. 


Arrangements are being rapidly com- 
pleted for the mid-year meeting of the 
American Electric Railway Association 
and the joint dinner of this organization 
and the American Electric Railway Man- 
ufacturers’ Association, both of which 
are to be held in Washington on January 
29. 

The meeting proper will convene at 10 
a. m. in the assembly room of the New 
Willard Hotel and the following speakers 
have accepted assignments: 

Dwight W. Morrow, of J. P. Morgan 
and Company, who will discuss electric 
railways from the banker’s standpoint. 

N. C. Kingsbury, vice-president of the 
American Telephone & Telegraph Com- 
pany, who will speak upon publicity; 
T. S. Williams, president of the Brook- 
lyn Rapid Transit System, whose sub- 
ject will be the Code of Principles 
adopted by the Association at its last 
convention. 

At 2 o'clock the delegates will be re- 
ceived at the White House by President 
Wilson and at 7 p. m. the annual dinner 
will take place at the New Willard Ho- 
tel. While the speakers for this affair 
have not been announced, men of promi- 
nence in national governmental affairs 
will be included and in addition Arthur 
Williams will announce the winner 
of the Anthony N. Brady medal offered 
for the electric railway which has done 
the most during the year to conserve the 
life and health of its passengers and em- 
ployees. C. L. Henry, president of the 
Indianapolis & Cincinnati Traction Com- 
pany, will speak from the railways’ 
standpoint and C. Loomis Allen, presi- 
dent of the Association, will act as toast- 
master. 

A special Transportation Committee, 
of which Bertram Berry, of New York, 
is chairman, has made arrangements for 
a special train to leave the metropolis on 
the night preceding the dinner for the 
convenience of New York delegates de- 
siring to attend. The transportation ar- 
rangements in Chicago are in the hands 
of H. J. Kenfield and the Committee 
has appointed representatives in St. Louis, 
Cincinnati, Cleveland, Pittsburgh, Phil- 
adelphia and other enters. 

Owing to the unsual excellence of the 
program a large attendance is expected. 
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Chicago Vehicle Meeting. 

The construction and operation of 
the Martin rotary converter for battery 
charging was described by E. B. For- 
slund, of the Northwestern Electric 
Company, at the meeting of the Chi- 
cago Section, Electric Vehicle Associa- 
tion of America, on January 12. The 
Martin converters made in sizes rang- 
ing from one-tenth kilowatt to 50 kilo- 
watts, combine the advantages of sim- 
plicity and economy of the squirrel-cage 


motor 


and direct-current generator 
without the loss in efficiency where 
motor-generator sets are used. 

Mr. Forslund spoke of their applica- 
tion in private garages and also in pub- 
lic garages in connection with the 
constant-potential system of charging. 
Various views of the equipment were 


shown by means of lantern slides. 
— eo 


Annual Meeting of Chicago Elec- 
tric Club. 

Over 500 members and guests of the 
Electric Club of Chicago assembled at 
the Hotel La Salle, on the evening of 
January 7, the occasion being the an- 
nual meeting of the organization. Re- 
marks were made by A. R. Bone, re- 
tiring president, and W. R. Pinckard, 
the present incumbent. Mr. Pinckard 
forecast a prosperous year and favored 


the merger of the club with the Chi-. 


cago Jovian League. Reports were pre- 
sented by F. W. Harvey, Jr., the re- 
tiring treasurer, and Howard Ehrlich, 
retiring secretary. The latter showed 
the present membership to be 638. A 


vaudeville entertainment followed. 
—— 


New Officers for Chemical Engi- 


neers. 

At the annual meeting of the Amer- 
ican Institute of Chemical Engineers 
the following officers were elected: 
George D. Rosengarten, president; J. 
M. Stillman, vice-president; J. C. Olsen, 
secretary; F. W. Frerichs, treasurer. 

The next meeting will be held in San 
Francisco, Cal., in September. 

ENP oe 
Utility Employees to Give Benefit 
Show. 


Employees of three of the large pub- 
lic ‘utility companies of Chicago, the 
Commonwealth Edison Company, Chi- 
cago Telephone Company and the Peo- 
ples Gas Light & Coke Company, will 
give a minstrel show at the Auditorium 
Theater, February 9, 10 and 11. The 
entire proceeds will be given to charity. 


—————.-e—__ 
Professor Comstock Lectures at 
Lynn. 


In the lecture course under the aus- 
pices of the Lynn Section, American 
Institute of Electrical Engineers, Prof. 
D. F. Comstock, of the Massachusetts 
Institute of Technology, on January 6 
spoke on “Modern Views of Electrici- 
ty.” The speaker first took up the 
atomic theory, and stated that matter 
is, without doubt composed of atoms 
so minute that the most powerful mi- 
croscope is unable to reveal them. 
But smaller by far than the atom is the 
electron, of which thousands would be 
required to make one atom. 

Professor Comstock gave an inter- 
esting resume of the most recent re- 
searches into the question “What is 
electricity.” 
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Free Short Business Course at 
University of Illinois. 

The University of Illinois, Urbana, 
Ill., will offer a short course in busi- 
ness during the first week in February. 
There are no requirements for admis- 
sion to this course and no fees will be 
charged. The courses are designed to 
afford those already in business an op- 
portunity to broaden their knowledge 
of fundamental business principles, and 
get information regarding best practice. 
The work is given by members of the 
regular staff of the courses in business 
administration, supplemented by lec- 
tures by men in allied departments. 

The course will include lectures on 
Accountancy, Banking, Credits and Col- 
lections, Salesmanship, Insurance, Le- 
gal Subjects, Railway Administration, 
Municipal Problems, and Industrial Illi- 
nois. There will also be some special 
lectures on other topics. 

For further information apply to the 
Director of the Courses in Business 
Administration, at the University. 
Night Courses in Electrical Engi- 

neering at Washington Univer- 

sity. 

Evening courses in electrical engi- 
neering will be offered by Washington 
University, St. Louis, Mo., commencing 
January 18. 

There will be two courses which will 
continue for 18 weeks. One will cover 
the principles of direct and alternating- 
current machinery and the other general 
electrical engineering practice. Both 
courses will be open to youths and men 
more than 18 years old, but the first 
named course is for men familiar with 
algebra and who have an understanding 
of physics or experience in the handling 
of machinery. 

A. S. Langsdorf, professor of elec- 
trical engineering and dean of the 
School of Engineering, and Assistant 
Professor H. G. Hake will conduct the 
advanced course. 

Terrell Croft. consulting engineer and 
author of “The American Electricians’ 
Handbook,” will conduct the other 
course, arranged on the assumption that 
the student may have little or no pre- 
vious knowledge of electricity. The 
only entrance requirement will be a 
knowledge of arithmetic. 

It will start with an explanation of 
the use of formulas and a discussion of 
the important engineering terms and 
units. It has been designed particularly 
to afford a medium whereby men en- 
gaged in electrical pursuits for a liveli- 
hood and who have not had the ad- 
vantages of a technical education can 
obtain a working knowledge of the es- 
sential electrical laws. 

The course will be of equal interest 
to others, not connected with electrical 
industries. 
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Electricity in Magazine Publishing. 


The publishing of a magazine presents 
some problems of power service not in- 
volved in the ordinary printing and pub- 
lishing business. Of necessity, the ele- 
ment of prompt and expeditious execution 
enters in, and the demands of prompt- 
ness make it desirable to include the proc- 
ess of binding with those of composition 
and presswork, to be done on the prem- 
ises. 3 

The publishing plant of the Nātionâl' 
Magastne, of which the Chapple Publish- 
ing Company is the proprietor, is one of 
the most efficient and complete magazine 


TE 
[a8 SEAN 
-euS SAME 


E A a 
Ogi 


This article describes the elec- 
trical installation in a modern 


magazine-publishing plant, where- 


in individwaf-motor drive is em- 
ployed. The elaborate control 
equipment for the presses is a 
feature of the installation. 


a witty play on the name of the firm, and 


at the same time recalling that the ear- 
liest publishers had their headquarters in 
cathedrals. 


of the motor and flywheel of each press. 
Holes were bored in the concrete floor, 
two for each standard of one-inch iron 
pipe, which is affixed thereto on iron 
pivots, a brace rod bolted to the step of 
the press holding it in place. The frame 
is covered with one-inch mesh netting. 
The guard being secured by a single bolt, 
is easily removed from its place on the 
pivots, in case it is necessary to work on 
the mechanism behind it. 

The pressroom contains two Cottrell 
rotary presses, for magazine work, be- 
sides nine Miehle presses for general 


Group of Motor-Driven Job Presses in Plant of Chapple Publishing Company. 


plants in the country. It is housed in a 
building recently erected by the company 
for its exclusive use, and providing every 
desirable feature, of light, air, and com- 
modiousness. The structure is located on 
Dorchester Avenue, in the Dorchester 
district of Boston, Mass., and in connec- 
tion is a power plant providing direct 
current from three generators operated 
by gas engines. The power station is lo- 
cated in the yard in front of the main 
building, and is soon to be remodeled into 
the form of a Gothic chapel, thus giving 


The use of direct current provides for 
the operation of motors of the variable- 
speed type in connection with all the 
presses. The first floor of the new build- 
ing is given over in large part to the 
pressroom, and is constructed with a con- 
crete floor, heavily reinforced under the 
presses, and provided with lines of iron 
conduit, for power leads, having outlets 
through the floor for connections with 
the motors, all laid out in advance. 

An interesting feature of the motor in- 
stallation is the guard provided in front 


printing, cover work, etc. One of the Cot- 
trells is equipped with the Kohler start- 
ing system in connection with a Cutler- 
Hammer controller. The latter is in- 
stalled on a slate panel in a convenient 
position above the 15-horsepower Sprague 
motor which drives the press and a fold- 
ing machine in connection. The Kohler 
system provides four push-button stops. 
besides the main starting, stopping and 
inching device. Other cylinder presses in 
the shop, including the other Cottrell ro- 
tary, are equipped with a shop-made push- 
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button stop, connected up with a circuit- 
breaker over the starting-box releases. 
Two buttons are provided in the case of 
the rotary, one on either side of the folder 
which is attached to the delivery of the 
press. The conduit for the connections 
is run under the frame of the press. All 
connections from the outlets ın the floor 
are carried to motors and starting ap- 
paratus in armored cable. The installa- 
tion throughout is in strict accordance 
with the Underwriters’ rules and regula- 
tions. | 

Two quarter-horsepower Holtzer-Cabot 
motors are installed on blowers in con- 
nection with Dexter pile feeders, to sup- 
ply air to lift the sheets of paper as they 
are fed. A two-horsepower Sprague mo- 
tor supplies compressed air to the Mono- 
type keyboards. There are four casting 
machines, each separately motored with 
one-horsepower motors installed on the 
frame of the caster. 

Each of the four job presses, used for 
office stationery and advertising printing, 
is separately motored, the motor stand- 
ing on a wooden base at the back of the 
‘press, and the starting box located con- 
veniently just beneath the delivery table, 
or on a standard beside the feed table. 

The bindery equipment consists of Bos- 
ton and Jersey stitchers, each operated by 
its individual small motor, and a Chris- 
tiansen gang stitcher equipped with Bos- 
ton! stitcher heads, operated by a one- 
horsepower Sprague motor, which enables 
the machine to perform the double opera- 
tion of gathering and binding. 

For the attaching of covers, melted 


Shop-Made Protecting Shield for Cylinder Press. 
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Cottrell -Press Driven by 15-Horsepower 
Motor Equipped with Push- Button 
Control. . 


This is provided by 
means of four glue pots which set in re- 
ceptacles containing water that is kept 
at near the boiling point by Simplex elec- 
tric coils. A pilot lamp is installed on 
each circuit to indicate whether the coil is 
in operation, as required by the Under- 
writers’ regulation. 

“ Lighting for the establishment is pro- 
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vided by an ample number of 32-watt 
Mazda lamps operated on the 220-volt 
direct-current service. Over stones and 
frames the lamps are pendent on cords 
which bring the lamp and its metal re- 
flector to a height just outside the work- 
men’s range of vision. Over the bindery 
floor, and in general over the pressroom, 
a general lighting scheme is carried out, 
the lamps being two to three feet below 
the ceiling and about 12 feet above the 
floor. A Blake Electric Company switch- 
board, of slate, and encased in a sheet- 
metal closet, controls all the power and 
lighting circuits, a total of 26, through 
double-knife switches. The switchboard 
is located on the first floor between the 
bindery and the pressroom, and in con- 
venient reach of each department. 

Power for thé plant is generated in the 
building in the yard, already referred to. 
The plant consists of a 65-horsepower 
Bruce-Macbeth gas engine direct-con- 
nected to a Crocker-Wheeler generator 
rated at 35 kilowatts, 250 volts: and two 
units comprising each a 27-horsepower 
Bruce-Meriam-Abbott engine and a 20- 
kilowatt Holtzer-Cabot generator direct- 
connected. 

The full load of the publishing plant, 
including lighting, requires the operation 
of the three generators simultaneously, 
but ordinarily the largest and one of the 
smaller generators together do the work 
required, while one of the 20-kilowatt 
generators alone is operated to meet the 
demands of night work. Under average 
conditions the monthly gas bill runs to 
something like $150, on the rate given 
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Shop-Made Push-Button Control for Cylinder Press. 
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Group of Motor-Driven Stitchers. 


for consumption in fairly large units. The 
advantages of central-station service are, 
however, recognized, and may be em- 
braced at some time in the near future. 

In the generating station an air pump 
is operated by a one-horsepower motor 
for the triple purpose of supplying air 
for starting the gas engines, for blowing 
the factory whistle and for supplying air 
to automobile tires. 

Operating Data. 

The Chapple Publishing Company, Dor- 
chester, Boston, Mass., publishers of the 
National Magazine and other publications. 

Total connected horsepower, 100.045. 
Total number of motors installed, 38. 


Motor Installation. 

The following is a list of the motors, 
with their respective drives. The energy 
supply is direct current at 220 volts. 
Speed range of motors, around 900 revo- 
lutions per minute. 


Horse- 
No. power. Application. 
1 15 Belted to Cottrell rotary press 
and folder. 
1 12 Belted to Cottrell rotary press 
and folder. 
8 5 Belted to 8 Miehle cylinder 


presses. Sizes up to 44 by 64- 
inch bed. 

Belted to Miehle cylinder press. 

Operates blower to Dexter pile 
feeder. 

Operates blower to Dexter pile 
feeder. 

2 Belted to re-winding machine 
for tympan sheets. 

Belted to re-winding machine 
for tympan sheets. 

Belted to Prouty job press, 10 
by 15-inch chase. 

Belted to Golding job press, 10 
by 15-inch chase. 

Belted to Victoria embossing 
press, 15 by 20-inch chase. 

1 Belted to Gordon job press, 14 

20-inch chase. 

1 Belted to air compressor for 
monotype keyboard operation. 

1 Operate four monotype-casting 
machines. 

2 Belted to 44-inch Seybold paper 
cutter. 

2 Belted to 40-inch New Ideal pa- 
per cutter. 

1 Belted to 
stitcher. 

0 Belted to Morrison stitcher and 
Wallace addressing machine 
in combination. 

j Belted to Jersey stitcher. 
Belted to Boston stitcher. 
Belted to job folder. 

Belted to quadruple 16 folder. 

Belted to double 16 folder. 

Belted to air compressor in 
generating station. 

.50 Operates Miller cut-off saw. 

-76 In service in composing room. 
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Safety Campaign Inaugurated in 
Columbus. 

Over 100 employees of the Columbus 
(O.) Railway, Power & Light Company 
met the first week in January to launch 
a big “safety-first” campaign. A complete 
organization was effected for safety work 
in all the departments of the company. 
President McMeen and other officials 
made addresses. A central committee se- 
lected includes the heads of all depart- 
ments of the company, and sub-commit- 
tees will embrace the minor officials at 
power houses, barns and shops. Every 


“employee is to be instructed in observing 


and reporting the nature and causes of 
accidents they witness and suggest a pos- 
sible remedy. Warnings and suggestions 
are to be posted on bulletin boards in 
all shops and offices of the company, and 
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a constant effort will be made to eliminate 
features dangerous to employees, custom- 
ers and passengers. A program worked 
out in connection with the public includes 
talks to passengers by means of posters 
on cars, co-operation with teamsters and 
auto drivers and educational efforts among 
school children. Frequent get-together 
meetings will be held by these various 
committees. It is announced that the 
company expects by such means to de- 
crease the number of accidents by from 
30 to 60 per cent. 
ee ee eee 


New Contract for Street Lighting 
in Chattanooga. 

A new contract for the lighting of 
the streets of Chattanooga, Tenn., be- 
came effective in December. Under 
this contract there will be an increase 
in the number of lamps and a decrease 
in the cost. The 425-watt, 6.6-ampere 
inclosed arc lamps will be entirely re- 
placed with 250-candlepower nitrogen- 
filled incandescent lamps. . 

The. flaming arc lamps heretofore 
used will be continued. They are 
rated at 500 watts and 6.6 amperes. The 
cost to the city will be $65.00 per year. 
Luminous arc lamps will continue to 
be used on the Great White Way. 
These have the same rating as the 
flaming arc lamps. The cost for these 
is $45.00 each per year. 

Inclosed arc lamps that remain in 
use will cost $60.60 each per year. 

The 250rcandlepower Mazda lamps 
will cost $26.00 to $26.25 each per year, 
according to the number in use. All ex- 
cept White Way lamps burn all night. 


Paper Cutter Driven by Two-Horsepower Motor. 
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Commercial Practice 
en Rates, New Business| 
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Program of Meeting of Ohio New- 
Business Men. 


In our last issue there appeared a 
tentative program for the quarterly 
meeting of the Committee on New 
Business Co-operations of the Ohio 
Electric Light Association, to be held 
at the Hollenden Hotel, Cleveland, O., 
January 20. Full details of the program 
have since been announced by Thomas 
F. Kelly, chairman of this committee. 

The meeting will be opened at 10 
a. m. with an address of welcome by 
Mathias Turner, of the Cleveland Elec- 
tric Illuminating Company. This will 
be followed by a paper illustrated with 
slides, by T. E. Simpers, of the West- 
inghouse Electric & Manufacturing 
Company, on “Application of Electric 
Drive in Flour Mills.” Luncheon will 
be served at 12:15 at which there will 
be an address by Morris A. Black, 
president, Cleveland Chamber of Com- 
merce. 

At the afternoon session there will 
be a paper by W. A. Wadsworth, Union 
Gas & Electric Company, Cincinnati, 
on “Securing Business With the Nitro- 
gen Lamp.” This will be followed by a 
paper, illustrated with slides, by L. E. 
Smith, of the General Electric Com- 
pany, on “Applications of Motors Up 
to 25 Horsepower.” <A paper by J. C. 
Matthieu, power engineer, The Dayton 
Power & Light Company, on “Applica- 
tions of Industrial Trucks,” will con- 
clude the program.  Central-station 
men, manufacturers and others from 
neighboring states are urgently re- 
quested to attend this meeting. 

— T 


Electric-Vehicle Campaign in 
Springfield. 


The United Electric Light Company, 
of Springfield, Mass., is urging its pub- 
lic to investigate the electric automo- 
bile, in advertisements inserted in the 
Springfield papers, reciting its own ex- 
perience in adopting this type of car for 
service in its distribution department. 

In 1907 the Springfield company 
placed its first electric, a 1,000-pound 
truck, in operation for distributing 
meters. Now it owns 15 electrics, rang- 
in capacity from 1,000 pounds to 5 tons. 

After having used gasoline trucks, it 
has been forced by the economy, re- 
liability and durability of the electric 
to make the change, the company says. 
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Trade-Mark of Columbus Com- 
pany. 

The accompanying illustration shows 
the “service” trade-mark which has been 
adopted by the Columbus (O.) Railway, 
Power & Light Company, and which 
is featured in all of its advertising and 
publicity work. As a test of the im- 
pression that such a trade-mark would 
make upon the public, F. A. Wolls, com- 
mercial manager of the company, de- 


eh 
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Trade-mark of Columbus Rallway, Power & 
Light Company. 


cided, after an extensive newspaper- 
advertising campaign to omit the com- 
pany’s name and address from the ad- 
vertisements, simply using the trade- 
mark. No difference was noted in the 
number of replies and inquiries when 
publishing the name and address and 


* when using the trade-mark alone so that 


the value of the trade-mark was clearly 
established. 

An amusing incident in connection 
with this test was the receipt of several 
letters and telephone calls criticizing 
the advertisements as a waste of money 
because the public would not know the 
name of the company advertising. 
When these critics were answered with 
the question, “How did you know 
whose advertisements they were? they 
were at a loss for an answer. 

OSEE E Bee 
Louisville Salesmen Work on Com- 
mission Basis. 

The salesmen of the Louisville Gas 


& Electric Company, working under 
Robert Montgomery, manager of the 


commercial department, went to work 
on a strictly commission basis on the 
first working week this year, having 
heretofore been employed on Series 
while the company was pushing its 
house-wiring and gas-appliance cam- 
paigns. Now, however, the city has 
been worked over to the extent that 
the commission plan is considered the 
better one. , 

Each of the men is a combination 
solicitor, selling all kinds of service 
which the company supplies and by this 
means it will be possible for them to 
keep going all the year through, selling 
wiring contracts in the summer time 
and gas heating appliances in the win- 
er with power, nitrogen lamps, etc., 
whenever opportunity offers. 

The field remains a big one in Louis- 
ville yet, Mr. Montgomery points out, 
with probably 30,000 of the 50,000 
houses in the city yet to be wired. 


Last year the house-wiring contracts 


ran to something in excess of 2,000 
and one man turned in 570 contracts. 
The average cost of wiring. is in the 
neighborhood of $39 a house and the 
plan by which the work is divided 
among the eleven contractors of the 
city by the company will still obtain. 
—_—__—_»-@——_____ 
Instruction for Central-Station 


Employees in Boston. 


Educational courses for the mental 
development of the company’s em- 
ployees, have been outlined by the Edu- 
cation Committee of the Boston Edi- 
son Company’s Welfare Bureau. The 
proposed courses consist of arithmetic, 
16 hours, one hour a week; salesman- 
ship, 40 hours, two hours a week; care 
and handling of apparatus and material, 
12 hours, one a week; first aid and 


_hygiene, one hour weekly for ten weeks* 


advanced shorthand and office routine, 
20 hours, one each week; penmanship, 
20 lessons; and debating and public 
speaking, 24 hours, in ten sessions. All 
the courses given will be on the com- 
pany’s time, either during the working 
day or else in the evening. in which 
case the employee will be allowed an 
equivalent amount of time off duty. In- 
structors are provided by the company, 
and the only cost to the employee will 
be the price of a text book in certain 
subjects. It is estimated that 25 to 33 
per cent of the employees in each de- 
partment will take one of the courses. 
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Newspapers Defend Duluth-Edison 
Company. 

A strong defense of the demands of 
the Duluth-Edison Company in its con- 
tention with the city council, was made 
in an editorial in the Duluth News- 
Tribune January 8. The company and 
council have been unable to agree on 
a rate for street lighting, the difficulty 
resting largely on the difference be- 
tween the company’s own valuation of 
its property and the city’s valuation 
of it. The editorial states that in the 
beginning Duluth, ambitious beyond its 
development for electric service, offered 
inducement for capital in this field 
which brought in several lighting com- 
panies, which since have failed. 


The Duluth-Edison Company, the 
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Gas & Electric Company for street 
and boulevard lighting for a term of 
five years, from December 15. The 
contract covers the present street-light- 
ing system and certain additional light- 
ing. 
\ — eo 
Electric Motor for Marketing Ice. 
As the season for cutting ice upon 
the northern lakes has arrived, the 
application of electric motors to facil- 
itate this work will be of interest. The 
accompanying illustration shows an ar- 
rangement used last year by the George 
A. Hormel Company, of Austin, Minn. 
A three-phase, 220-volt induction motor 
was used to elevate the ice from the 
water. This motor was located about 
1,200 feet from the panelboard, and 


Motor In Service in Ice Fields. 


editorial states, is the final composite 
of these electric lighting projects, and 
the fact of its survival shows it did bet- 
ter than the city. By reorganizing, it 
was able to eliminate a lot of busi- 
ness failure, and, meantime, it -has not 
been accused of graft. The writer says: 
“It is a profitable concern now because 
it had confidence in Duluth, and be- 
cause it saw this time ahead, which 
has now come, when it could pay divi- 
dends.” The editorial concludes with 
this blighting sarcasm: “The city can 
back it (the Duluth-Edison Company) 
to the wall if it will. But has it turned 
Mexican, or has it turned frenzied 
finance?” 

A special election has been called by 
the council for January 19 to decide 
whether to appropriate $85,000 for a 
municipal plant or enter into a contract 
with the company. 

_—— M 
New Street-Lighting Contract for 
Stockton. 


The city of Stockton, Cal., has ac- 
cepted the bid of the Western States 


had a capacity of 20 horsepower, but 
was larger than was necessary, and was 
used because it was the only one avail- 
able. A large motor, having a capacity 
of 25 horsepower, was used to hoist 
the ice into the different ice houses 
from the ground level. 
———— ee 
Central Stations Taking Advantage 
of Slump in Coal Market. 


Electric light and power plants, par- 
ticularly those throughout the Central 
West, have lately realized enormous 
saving in fuel bills by reason of an un- 
usual condition of the coal market. 
From January to April is the contract- 
ing period for fuel supply, and public 
service companies are giving more than 
ordinary attention to the question of 
policy in this matter. An efficiency 
expert of the American Gas & Electric 
Company, New York, which under sepa 
rate corporate names operates a num- 
ber of plants in Western Pennsylvania, 
Ohio and Indiana, has been making the 
rounds of the coal-producing centers of 
several states, to size up the situation. 
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Similar interest is being taken by other 
electrical power companies. 

The almost universal use of the auto- 
matic stoker gives them the advantage 
of the cheapest sizes of coal, namely, 
screenings. During the latter half of 
1914 this class of fuel reached the low- 
est point known for years in the Central 
West. Fuel that ordinarily costs from 
40 to 60 cents per ton was down fre- 
quently to half those figures on the 
open market, and at times sold as low 
as 12.5 cents per ton. With the coal- 
producer screenings are a by-product 
which results from making domestic 
lump. They are therefore subject to 
wide fluctuation, both in volume of out- 
put and in price. If there is a strong 
demand upon the mines for lump, 
screenings accumulate rapidly and the 
price is downward. Ordinarily when 
the domestic market is dull, screenings 
become scarcer and higher. 

Two factors enter into the lump mar- 
ket throughout the coal fields of the 
Central West. One is the requirements 
of a great territory in the Northwest, 


-centering about Duluth and the twin 


cities of St. Paul and Minneapolis. This 
annually absorbs millions of tons for 
domestic use from the fields in ques- 
tion. Movement from the mines takes 
place during the lake navigation season, 
lasting usually from April until Decem- 
ber. Fhe other factor is that of winter 
fuel for the coal-producing states them- 
selves and adjoining states. The lake 
movement, to which is added early in 
the fall the laying-in of retail coal deal- 
ers’ stocks throughout the general sell- 
ing territory, gives a strong impetus to 
lump production, and incidentally to the 
output of screenings. Even in a pros- 
perous industrial year factory demand 
for screenings, coupled with that of pub- 
lic-service plants, is not equal to pro- 
duction. The natural thing is for prices 
to sag under these conditions and for 
big consumers to buy and store ton- 
nage for future needs. 

During the past few years, however, 
including part of 1914, coal producers 
were able, in large measure, to circum- 
vent this form of economy on the part 
of screenings buyers. This was done 
through track storage. The railroads, 
particularly in Ohio, acting under per- 
mission of the State Utilities Commis- 
sion, allowed screenings to be loaded 
on cars and held indefinitely on sidings 
in the vicinity of the mines and at as- 
sembling yards, without being subject 
to demurrage. In the Hocking Valley 
coal fields alone as much as 200,000 tons 
have accumulated in this way at times 
during the heavy lump producing sea- 
son. By this means the screenings mar- 
ket was not glutted and prices were 
maintained. When production slowed 
down this surplus would be fed gradu- 
ally into the market. 

Some months ago the Interstate Com- 
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merce Commission ruled against this 
practice, with the result that screenings 
had to be disposed of when produced. 
This ruling also released to the market 
a surplus that was already in track stor- 
age. Asa result there was a big slump 
in price. Another element that helped 
to force and keep prices down was the 
large percentage of idleness among fac- 
tory consumers. Thus public-service 
plants for a while had things pretty 
much their own way. Most of them 
stored practically to the limit of their 
bin capacity. Those which happened 
not to be under contract to coal pro- 
ducers saved thousands of dollars on 
the open market on current needs. 
Usually public service plants contract 
for the year for their fuel supply, but 
place the minimum tonnage below actual 
requirements so that they may take the 
benefit of low prices on the open mar- 
ket from time to time. This is always 
more or less of a gamble. It has hap- 
pened on occasions that they have had 
to pay twice the contract price for extra 
tonnage not covered by contract. Some- 


times the screenings price has taken . 


such a jump that plants have bought 
mine run and crushed it themselves to 
make the coal suitable for their stokers. 
One of the peculiar conditions this 
season was that many contracts were at 
the tag end, and storage at low prices 
could be indulged in liberally, as new 
contracts need not be entered into at 
once. It has been easy to fill the gaps 
between yearly contracts with short- 
time contracts at bargain figures. 
Usually a plant makes it a rule to keep 
from 60 to 90 days’ fuel supply on hand, 
as insurance against miners’ strikes and 
transportation hindrances. l 
The question now is, what is going to 
be the future of the screenings market? 
It January and February should be open 
weather, lump production would be light 
and the by-product of screenings scarce. 
The situation would be further aggra- 
vated should an industrial revival de- 
velop, bringing idle factories that are 
equipped with automatic stokers into 
the market for tonnage. Cold weather 
and a continuance of the present dull- 
ness in general manufacturing would 
give a surplus of tonnage until the lake 
season started again. Public service 
men are trying to anticipate the situa- 
tion. In view of what they have been 
enjoying in the way of low prices, there 
is much hesitancy shown about renew- 
ing contracts at ołd figures. 
EERE gs oe 


Salem Company Secures 5,000- 
Horsepower Contract. 

The Salem (Mass.) Electric Light- 
ing Company has recently entered into 
a contract with the Naumkeag Mills 
for electric service aggregating 5,000 
horsepower to be used in the cotton 
mills which are being completed. 


Stockholders Organize to Fight 
Rate Reduction. 

Asa result of the agitation on the part 
of the City Council of Cincinnati, O., to 
lower the electric rates of the Union 
Gas & Electric Company, a committee 
of stockholders of the company has been 
formed to aid the ofticials and em- 
ployees of the utility in its fight to have 
the existing rates continued. The com- 
mittee is composed of 33 citizens own- 
ing stock in the Union company and 
strenuous efforts are being made to en- 
list the co-operation of the 8,000 other 
stockholders. 

This movement is unique in the an- 
nals of litigation of this character and 
ii carried out in the proper spirit should 
insure an equitable adjustment of the 
controversy. It 1s seldom realized by 
courts and councils that public utility 
corporations, like other enterprises, are 
owned largely by the public, but this 
move on the part of the Cincinnati 
stockholders, if entered into without 
reservation, should serve to at least im- 
press this fact upon the local council. 

There is every indication that the 
square-deal policy will be carried out in 
the present case. The Stockholders 
Herald, a weekly bulletin issued by the 
committee in the interest of the com- 
pany, says in a recent issue, “The City 
Council is to be applauded for the in- 
novation of having an Advisory Com- 
mittee of citizens representing various 
commercial organizations sit with the 
Committee on Light in the electric rate 
hearing. It is progressive and exhibits 
a genuine desire to publicly solve im- 
portant questions. The business men 
on the Advisory Committee, who are 
giving valuable time and thought to the 
problem are likewise to be congratu- 
lated. Close study of the electric rate 
question will disclose the merit of the 
company’s case.” 

As an indication that the activity of 
the stockholders is proving of value the 
bulletin says, “Stockholders of the Cin- 
cinnati Gas & Electric Company made 
an impressive showing at the electric 
rate hearing before Council Committee 
on Light December 23. No words were 
minced by stockholders in publicly de- 
nouncing those who are endeavoring to 
destroy the savings of thousands of 
Cincinnatians. Stockholders are re- 
quested not to abate their interest in 
the rate question and to continue their 
united efforts to procure justice for the 
company. The company is giving 
splendid electric service to the com- 
munity and has proven there is no rea- 
sonable ground for reducing rates.” 
Commenting on the attitude of the pub- 
lic at large on the controversy, the 
Herald says, “Not a single electricity 
consumer appeared before Council Com- 
mittee on Light December 23 to com- 
plain about the quality of the service 
or the rates charged. The agitation 
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against the Cincinnati Gas & Electric 
Company is entirely artificial and is 
carried on by selfish interests that are 
the real enemies to the commercial and 
industrial progress of the city. 
T ae SS 


Appliance Campaign in Denver Re- 


sults in 6,000 Sales. 


The Denver Gas & Electric Light 
Company, working in conjunction with 
the appliance department of the Gen- 
eral Electric Company recently com- 
pleted a comprehensive domestic ap- 
pliance campaign that resulted in the 
placing of approximately 6,000 devices. 
In addition to the usual publicity and 
advertising the campaign was greatly 
stimulated by appealing to the pride 
and sporting instinct of the company’s 
salesmen. 

The city was divided into sections 
and two salesmen assigned to each sec- 
tion. Individual and team prizes were 
offered for the best records and much 
friendly rivalry was exhibited. At the 
close of the special campaign a dinner 
was held by the sales department em- 
ployees and the prizes awarded. At 
the same time two additional prizes, 
in the form of trips to the San Fran- 
cisco convention of the National Elec- 
tric Light Association, were offered in 
order to continue the excellent sales 
work. 

Of the latter two prizes one is offered 
by C. N. Stannard, of the Denver Gas 
& Electric Light Company, and one 
by the General Electric Company. 


— oao 
The Memphis Jovian Christmas 
Tree. 


Electrical christmas trees constitute a 
new field of activity which is attracting 
Jovian leagues throughout the country 
because no other organization is as well 
qualified to take care of the principat 
features of such a celebration and be- 
cause it offers an opportunity for Jovians 
to do something definite at Christmas. 

For the second year the Memphis Jo- 
vians presented such a Christmas cele- 
bration in the principal down town park. 
The tree was larger and far more beau- 
tiful and symmetrical than the first at- 
tempt, containing 1,000 more lights than 
the tree of 1913. The tree was lighted 
December 21 to permit the Christmas 
shoppers to participate in the celebration. 
The large crowds were entertained each 
evening with band concerts and moving 
pictures until Christmas eve, when a dis- 
tribution was made by Santa Claus of 
2.000 bags of Christmas cheer to white 
children. The Park was turned over to 
negro societies on Christmas night and 
the Jovians gave those in charge 1,500 
bags for distribution to negro children. 
The entire expense was borne by the 
Jovians who kept the tree lighted until 
the New Year. 
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Electric Sign Data 


A Unique Chinese Sign. 

` An electric sign has recently been 
installed in Singapore, by a Chinese 
merchant that is unique in many re- 
spects. The sign 1s 14 feet long by 2 
feet 8 inches wide and 1 foot deep, 
and is to be fixed from the roof of a 
very lofty store. The local regulations 
prohibit the installation of a sign which 
projects more than three feet, and it 
was therefore necessary to arrange the 
advertising matter on the sign to read 
vertically. The Chinese characters 
lend themselves to this style of design, 
and the top three characters, which are 
visible day and night, represent the 
name of the store. This lettering 
changes in color, red, yellow, and green 
in succession, when illuminated at night 
time, with a com- 
plete blanking- 
out in between 
the different col- 
ors. 

Each of the re- 
maining three 
panels advertise 
some article man- 
ufactured by the 
store, and they 
figure on the sign 
in rotation in the 
same color as the 
name of the firm 
appears, so that 
with each change 
of color in the 
name there is a 
change of adver- 
tisement on the 
sign itself. 

These lower 
panels appear ab- 
solutely blank in 


tain the results described, about 30 dis- 
tinct lamp circuits had to be wired, and 
the number of lamps employed is about 
150. These have been varnished, in or- 
der that they will satisfactorily with- 
stand the weather conditions of the 
tropical city. 

The flasher is of the motor-driven 
pattern and controls the main panel 
circuits and the border. The sign is 
double-sided, with similar panels on 
each side. It is finished black stove 
enamel outside and white inside. 


We present elsewhere on this page 
data and an illustration respecting a 
sign termed “Oplex Sign”, manufactured 
by the Flexlume Sign Company, Buf- 
falo, N. Y. This sign is made up of 
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relief letters of opal glass set in a metal 
frame. Illumination is furnished by 
either 25 or 40-watt lamps, there being 
usually one lamp per letter. The man- 
ufacturers of these signs lay particular 
stress on the appearance of the signs 
during the day. The size of letters 
range from four inches to 15 inches and 
the background of the signs can be 
finished as desired by the purchaser. 
These signs also lend themselves to the 
usual flashing and artistic effects of bulb 
signs. 


A clever application of the concen- 
trated-filament Mazda lamp is suggested 
in a recent issue of The Business Build- 
er. Throughout the country, a large 
number of water tanks mounted on the 
roofs of factor- 
ies, office build- 
ings, etc., bear 
the names of 
the companies 
owning them, or 
other advertising 
matter. By illu- 
minating these 
signs at night 
their advertising 
value is greatly 
increased, but on 
account of the 
construction work 
and wiring, it 
would be an ex- 
pensive matter to 
illuminate signs 
of this nature by 
lamps and reflec- 
tors. The effect 
is now accom- 
plished economi- 
cally by directing 


the day time. The Theater sign in Buffalo furnished by the Flexlume Sign Com- a beam of light 
panels are sur- pany, Buffalo, N. Y. The lettering is of opal glass and metal back- "against the sign 
rounded by a ground is of black finish. from some near- 


wavy beaded bor- 
der arranged on 


) 


The wording “Lyric” is in 24-inch letters, the figures “10, 20, 25’ 


by convenient lo- 


cation. The con- 


the chasing fiash- in 18-inch letters, the word “new” in 15-inch letters and the word- centrated - f ila- 
er basis—two ing, “continuous vaudeville,” in 12-inch letters. The numbers “10. ment, or stereop- 
sections of twelve 20, 25” flash on successively, the other wording burning continu- ticon Mazda lamp 
beads, that is, AGR E in a parabolic re- 
two lengths of k4 i 4l 7 : : Reed TE , flector produces 
e ATC e edge » SID oe “der Cc > "e - S i e 
approximately 18 Aroun the edge ot the sign 1s a border ot co ored lamps. By an incandescent 
inches are means of an appropriate flasher, the border gives the appearance searchlight beam 
blanked out me- of a rapidly moving band of colored light going from the bottom which is very ef- 
chanically in suc- to the top of the sign and terminating in a spectacular detail at the fective for this 
cession all round top purpose and is 
the border. coming into wide 
In order to ob- |SS, se. 
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CONCENTRIC WIRING DIS- 


CUSSED AGAIN AT NEW YORK. 


The Special Committee of Electrical 
Interests Presents a Report Relat- 
ing to a Conference with the Sub- 
Committee on Concentric Wiring 
Appointed by the National Fire 
Protection Association to a General 
Meeting of Electrical Manufacturers. 


èr 


A meeting of the General Commit- 
tee of Electrical Interests which was 
organized at the Biltmore Hotel on 
December 22, 1914, to consider the 
question of the introduction of a sys- 
tem of concentric wiring, was held at 
the Biltmore Hotel, New York City, 
on Tuesday, January 12. This meet- 
ing was called to listen to the report 
made by a Special Committee of the 
Electrical Interests which was ap- 
pointed to confer with a Sub-Commit- 
tee on Concentric Wiring appointed 
by F. E. Cabot, chairman of the Elec- 
trical Committee of the National Fire 
Protection Association. The events in- 
cident to the meeting of December 22 
and the appointment of the several com- 
mittees were reported fully in the ELEC- 
TRICAL REVIEW AND WESTERN ELECTRICIAN 
of December 26, 1914. 

Mr. Charles L. Eidlitz, chairman of 
the general committee, presided. 
George H. Duffield, secretary of the 
National Electrical Contractors’ As- 
sociation, acted as secretary of the 
meeting. The various lines of manu- 
factures were represented by sub- 
committeemen as follows: 

Wire—W. A. Conover, Standard 
Underground Cable Company, Perth 
Amboy, N. J; R. K. Sheppard, B. F. 
Goodrich Company, Akron, O.; George 
A. Cragin, American Steel and Wire 
Company, Worcester, Mass. 

Conduit—C. E. Corrigan, National 
Metal Molding Company, Pittsburgh; 


L. J. Campbell, Western Conduit 
Company, Youngstown, O. 
Fittings—H. B. Crouse, Crouse- 


Hinds Company, Syracuse, N. Y.; W. 
T. Pringle, Pringle Electric Manufac- 
turing Company, Philadelphia, Pa.; A. 
W. Berresford was represented by Mr. 
Stevens. l 

Porcelain—Herbert Sinclair, Star 
Porcelain Company, Trenton, N. J.; J. 
E. Way, R. Thomas Sons Company, 
New York City. 
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Boxes—R. B. Corey, Pratt Chuck 
Company, New York City. 
Sockets—W. C. Bryant, Bryant 
Electric Company, Bridgeport, Conn., 
was represented by Mr. Goodrich. 


Fuses—L. W. Downs, D. & W. Fuse 
Company, Providence, R. I. 


Jobbers—Frank S. Price, Pettingell- 
Andrews Company, Boston, Mass.; 
E. W. Rockafellow, Western Electric 
Company, New York City; W. W. 
Low, Electric Appliance Company, Chi- 
cago. 


Electrical Contractors—John Living- 
stone, J. Livingstone Company, New 
York City. Ernest Freeman and John 
R. Galloway were represented by Mr. 
Duffield. 


Electrical Engineers—Gano S. Dunn, 
J. G. White & Company, New York 
City. 

Fixtures—Louis McCarthy, Macallen 
Company, Boston, Mass.; R. B. Benja- 
min, Benjamin Electric Manufacturing 
Company, Chicago. 

Special Sub-committee, to confer 
with Underwriters’ representatives—H. 
B. Crouse, C. E. Corrigan, R. K. Shep- 
pard. 


The report of the Special Commit- 
tee was presented by R. K. Sheppard. 
Preliminary to the reading of the full 
report two letters from R. S. Hale, of 
the Edison Electric Illuminating Com- 
pany of Boston, chairman of the Com- 
mittee on Wiring of Existing Build- 
ings of the National Electric Light As- 
sociation, were presented. These let- 
ters indicate the reason why the cen- 
tral-station industry is definitely inter- 
ested in the development of a less ex- 
pensive system of interior wiring. The 
first letter, dated January 4, was as 
follows: 


“In reference to the question of 
cheaper wiring, I have asked some of 
the central stations to make estimates. 
Most of them hesitate a great deal to 
say anything, so that I have only got 
three definite figures. From Cleveland 
I have received an estimate that they 
can get 15.000 houses with the inex- 
pensive wiring scheme, that they could 
not get under present methods. They 
are now wiring up only about 2,000 
houses a year. 

“In Baltimore they estimate 5,000 or 
6,000 houses a year against only 1,500 
a year that they are now getting, and 
they estimate that outside of Baltimore, 
but in the adjacent cities and towns, 
there are 125.000 houses on the light- 
ing company’s lines that they could 
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get with the new system, but will not 
get with the present costs. 

“In Boston our sales department esti- 
mates that it will get 5.000 houses a 
year against only about 1,500 houses 
a year that it 1s now getting. 

“I shall hope to see you in Boston 
before long, and should be very glad 
to keep in touch with you, because I 
want you and the other manufactur- 
ers to appreciate that we want to look 
at all sides of this question, and that 
while we want this business we are 
not in any way tied up to any particular 
manufacturer merely because he hap- 
pened to have a man on the commit- 
tee.” 

Another letter from Mr. Hale, dated 
January 7, made the following report 
respecting conditions in New York 
City: 

“One-family dwellings, 150,723; sup- 
plied with electricity, less than 10 per 
cent. Two-family dwellings, 75,195; 
supplied with electricity, about five per 
cent. Tenement houses, 100,504; sup- 
plied with electricity, less than 10 per 
cent.” 

Mr. Sheppard then read the full re- 


port as follows: 


“Your special committee of five, ap- 
pointed by George A. Craigin, chairman 
of the General Meeting of the Elec- 
trical Interests held at the Hotel Bilt- 
more, New York City, Tuesday, De- 
cember 22, 1914, obtained a conference 
on January 1, 1915, with the Sub-Com- 
mittee on Concentric Wiring which was 
appointed by Chairman F. E. Cabot, 
of the Electrical Committee of the Na- 
tional Fire Protection Association. with 
instructions from Chairman Cabot ‘to 
prepare a set of rules covering the 
Bare Concentric System.’ 

“In introducing the subject for dis- 
cussion Chairman W. H. Blood, Jr., 
of the Sub-Committee on Concentric 
Wiring, read aloud, for the benefit of 
the conference, a preamble which was 
prepared as the first part of a pro- 
posed report to the Electrical Com- 
mitee of the National Fire Protection 
Association. Mr. Blood stated that the 
preamble was to be accompanied by a 
set of rules under which installations 
of concentric wiring might be per- 
mitted, but that his committee did not 
intend that the said rules should be- 
come a part of the National Electrical 
Code until, and unless, trial installa- 
tions of the proposed concentric sys- 
tem should justify subsequent inclusion 
of those rules within the Code. 

“The preamble thus read by Chair- 
man Blood proposed that after adop- 
tion of the preamble and rules by the 
National Fire Protection Association 
the said preamble and rules should 
be printed and available to any inter- 
ested party upon proper application 
being made to the secretary of the 
Flectrical Committee of the National 
Fire Protection Association, or on 
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similar application to the Underwriters’ 
Laboratories, Inc. The preamble set 
forth that the intent of that docu- 
ment and the accompanying rules was 
to provide the necessary authority un- 
der which inspection districts, or de- 
partments, which desired to experi- 
ment with the system, should have the 
desired endorsement of the National 
Fire Protection Association for the 
construction of trial installations alone 
on a commercial scale. 

“The said preamble and rules had not 
received the approval of the Sub-Com- 
mittee on Concentric Wiring in the 
form of a definite vote thereon. But 
your special committee was given to 
understand that the preamble with 
rules was submitted to your special 
committee as representing the latest 
and most completely formed opinions 
of the entire membership of the Sub- 
Committee on Concentric Wiring. No 
adverse propositions, or contrary state- 
ments, were offered by any of the 
members of that committee at the be- 
ginning of the conference. 

“In the opinion of your committee 
the proposed preamble with rules, if 
it were adopted by the National Fire 
Protection Association, would, whether 
so intended or not, permit such free use 
of the authority to place in service trial 
installations that the system would 
promptly find commercial usage be- 
yond the possibility of control by the 
inspection departments of the Na- 
tional Board of Fire Underwriters, or 
inspection departments of other gov- 
erning bodies, either national, state or 
municipal. 

“The chairman of the Sub-Committee 
on Concentric Wiring explained that 
the desired trial on a commercial scale 
involved a thorough test of the prin- 
ciples of all-grounded return circuits. 
He plead for an early and extended 
trial of concentric wiring in branch cir- 
cuits for the reason that the success of 
such a trial would establish funda- 
mental reasons for the ultimate adop- 
tion of the principle of an all-grounded 
unbroken return circuit in building 
construction. Advocating the orin- 
ciple of all-grounded return circuits he 
claimed for it a larger degree of safety 
to persons and more perfect protection 
of buildings from fire than can be as- 
sured by supposedly all-insulated cir- 
cuits. He cited the history of the prog- 
ress during the past 12 years of the 
Code requirements for grounding of 
various kinds. He stated that step by 
step, from the early requirements of 
absolute complete insulation of all ap- 
paratus, wires. fixtures, etc., through 
the first grudging permission to ground 
certain portions of the system, the Na- 
tion Electrical Code has gradually 
been brought to the place at which 
grounding of the system is mandatory 
up to the point at which distribution 
within a structure begins. He consid- 
ered as anomalous to one another those 
mandatory provisions of the Code as to 
grounding and the additional Code re- 
quirements that the distribution sys- 
tems within structures shall be all-in- 
sulated. 

“The urgent desire of the electric- 
lighting interests for a permitted sys- 
tem of house wiring, which would en- 
able electric light companies to obtain 
the patronage of small house holders, 
was strongly urged as a prime reason 
for secking quickly the results of actual 
service obtained from trial installations 
of concentric wiring on a commercial 
scale. 
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“Under the specific instructions of 
the meeting of the Electrical Interests 
on December 22, at the Biltmore Hotel, 
your special committee sought for a 
reasonable modification of the proposed 
preamble which would effectively pro- 
hibit commercial installations of the 
concentric wiring system until the 
American electrical industry at large 
has been given ample opportunity to 
develop and present for effective trial 
such devices as American inventive 
genius may suggest to the end that the 
electrical industry may have available 
for common use some form of wiring 
which will embody— 

“(1) Ample protection of persons 

against injury by the electric 


current. 

(2) sa laa protection against 
re. 

ars Low cost. 

“(4) Ease of installation. 

“(5) Good appearance. 

“After thorough presentation by 


your committee of its case, and abun- 
dant discussion thereof, the Sub-Com- 
mittee on Concentric Wiring offered to 
modify the proposed preamble and to 
submit the modified preamble to the 
members of the Sub-Committee on Con- 
centric Wiring for letter ballot. The 
wording of the revised preamble is— 
“Grounded Concentric Wiring 
Systems. 

“The committee reports progress 
and desires to be continued for further 
investigation of the subject. As a mat- 
ter of information at the present time, 
however, the following statements and 
a set of suggested requirements, illus- 
trating the rules for one possible form 
of system, are presented: 

“‘The committee does not at this 
time recommend these or any rules for 
concentric wiring for inclusion in the 
Nation! Electrical Code, but recom- 
mends that this report in full be filed 
with the Secretary of the Electrical 
Committee of the National Fire Pro- 
tection Association and with Under- 
writers’ Laboratories, Inc., and that by 
them copies of it may be furnished up- 
on request to applicants therefor. 

“*The interest in a system of ground- 
ed concentric wiring has arisen chiefly 
from two considerations: 

“*(1) A desire for a system of wir- 
ing possessing advantages of low cost, 
ease of installation and good appear- 
ance. 

“(2) <A desire to protect persons 
against injury by the use of a grounded 
system having no ungrounded exposed 
current-carrying parts. 

“‘It is the intent of the following 
suggested and illustrative rules to pre- 
scribe, only for possible experimental 
and development purposes, the general 
conditions for a system of grounded 
concentric wiring. These illustrative 
rules are therefore only a partial out- 
line of possible future requirements and 
are subject to revision, modification and 
extension, resulting trom further infor- 
mation and experience when such 1s 
obtained. A system which fulfills the 
conditions outlined below and no more 
will not necessarily be acceptable and 
suggestions for the further development 
of similar systems and the requirements 
applying to them are invited. All ap- 
pliances and systems should be sub- 
mitted to Underwriters’ Laboratories, 
Inc.. for examination and report.’ 

“With this preamble will be sub- 
mitted for letter ballot by the mem- 
bers of the Sub-Committee on Concen- 
tric Wiring a set of illustrative rules 
as mentioned and described in the pre- 
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amble. Chairman W. H. Blood, Jr., 
has been requested by your committee 
to provide us with a complete docu- 
ment giving both the preamble and the 
illustrative rules. Also he has been re- 
quested to inform us promptly of the 
results of the letter ballot cast by the 
members of his committee. : 

“Chairman W. H. Blood, Jr., offered, 
on behalf of his committee, to receive 
and thoroughly consider all future criti- 
cisms or suggestions which you, the 
General Committee of Electrical In- 
terests, may desire to present either 
through your present special commit- 
tee or through any other channel.” 

The gentlemen present at the con- 
ference January 1, 1915, were: W. H. 
Blood, Jr., Chairman; H. S. Lawlor, 
H. R. Sargent, J. C. Forsythe, Wash- 
ington Devereaux, A. M. Paddon, J. 
R. Strong, Dana Pierce. Guests of the 
Sub-Committee on Concentric Wiring 
—R. S. Hale, Wm. H. Onken, Jr. Spe- 
cial Committee of the Electrical Inter- 
ests—C. E. Corrigan, H. B. Crouse, R. 
K. Sheppard. 

“Frank S. Price and Ernest Free- 
man both were prevented by business 
engagements from joining in the con- 
ference January 1. But the former of 
those gentlemen participated with R. 
K. Sheppard in the preliminary. confer- 
ence with W. H. Blood, Jr., chairman 
at which the purpose of the specia 
committee was explained to Mr. Blood 
and the conference with the Sub-Com- 
mittee on Concentric Wiring arranged 
for January 1. Ernest Freeman has 
expressed a most cordial desire to work 
with the special committee and also 
with the general committee and par- 
ticularly regretted his inability to at- 
tend the January 1 conference. He 
endeavored to provide a substitute 
through a special appointment by John 
R. Galloway, president of the National 
Electrical Contractors’ Association. 
His desire to be thus represented un- 
fortunately tailed through circumstances 
beyond the control of either Messrs, 
Freeman or Galloway. 

“The work of your special commit- 
tee would be incomplete at this point. 
Therefore we have formulated and 
herewith present for your considera- 
tion specific suggestions looking to the 
ultimate wisest solution of the entire 
problem now before us. Foremost and 
most immediately important is the sug- 
gestion which was orally offered to 
your committee by H. R. Sargent, mem- 
ber of the Sub-Committee on Concen- 
tric Wiring, representing thereon: the 
manufacturer. He suggested that, for 
the purpose of studying rapidly and 
thoroughly both our present practice 
of all-insulated circuits and coincident- 
ly the principle of grounded-return cir- 
cuits and endeavoring to produce 
something better, the electrical manu- 
facturers appoint a representative com- 
mittee of business and technical ex- 
perts, possibly including in its per- 
sonnel representatives of research and 
development departments of manufac- 
turing and other enterprises, including 
the Underwriters’ Laboratories, Inc., 
and the National Electric Light Asso- 
ciation. Your committee would suggest 
to that committee that the industry 
should entrust: 

“(1) The determination of the rela- 
tive efficiencies of the two systems. (a) 
—As to safety to persons; (b)—As to 
protection against fire; (c)—As to the 
possible provision of methods of wir- 
ing at low cost, combined with the ease 
of installation and sufficiently attractive 
appearance to obtain popular a: proval. 
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“(2°) To present to the entire indus- 
try the results of its investigations in 
the form of concrete recommendations. 
including standard systems. standard 
devices and standard appliances. 

“Mr. Sargent expressly requested the 
chairman of your special committee 
to inform you that to such a represent- 
ative body of experts he. on behalf of 
the General Electric Company. tenders 
the fullest co-operation in which he 
means to include the use by that com- 
pany of the knowledge already ac- 
quired by the General Electric Com- 
pany in its study of concentric wiring. 

“Likewise R. S. Hale. chairman of the 
Committee on Wiring of Existing 
Buildings of the National Electric Light 
Association. requested the chairman of 
your special committee to offer to such 
a representative body heartiest co-op- 
eration by his committee and by the 
National Electric Light Association in- 
terests with which he is connected. 

“The second suggestion of your Spe- 
cial Committee is that the electrical 
manufacturers be requested to appoint 
a publicity committee. said publicity 
committee to be instructed to search 
out, obtain. and publish in the trade 
journals and through other suitable me- 
diums, as many facts as can be dis- 
covered having either an interesting or 
an important bearing on the subjects: 
‘Concentric Wiring’: ‘All-Insulated Re- 
turn Circuits for Interior Wiring of 
Structures in America’: ‘All-Grounded 
Return Circuits for Interior Wiring of 
Structures in America’; that to said 
publicity committee the proposed Rep- 
resentative Committee of Business and 
Technical Experts be directed by the 
electrical manufacturers to deliver fre- 
quently for publication in the trade 
journals and through other suitable 
mediums full accounts of the progress 
of the Investigations, stating results ob- 
tained and as rapidly as formulated the 
recommendations which ultimately will 
be assembled into the final. complete 
report of the Representative Committee 
of Business and Technica] Experts to 
the Electrical Manufacturers. 


“The third specific suggestion of your 
special committee pertains to organized 
co-operation throughout the electrical 
industry to be arranged only in com- 
plete compliance with the laws of the 
land, both Federal and State: 

“‘The central-station interests have 
their National Electric Light Associa- 
tion.’ 

“‘The fire insurance companies of the 
country have their National Board of 
Fire Underwriters, and their National 
Fire Protection Association’ 

= We understand that the life and ac- 
cident insurance companies either are, 
or soon will be, similarly organized.’ 
` ‘The electrical jobbers have their 
National Electrical Jobbers’ Associa- 
tion. 

“‘The electrical contractors have 
their National Electrical Contractors’ 
Association.’ 

“Apparently the manufacturers’ is 
the one and only branch of the elec- 
trical ind«atry not now equipped with 
the r.achinery for concerted action.’ 

ith this preliminary statement 
your apecial committee suggests to you: 

“"(1,;—The wisdom of immediate con- 
sideration of this problem by the man- 
ufacturers here represented. 

“‘Assuming that an association of 
manu!’ cturers can be satisfactorily 
maintained under Federal and State 
laws, a direct and prompt return from a 


proper organization, into a working 
body, of the many different sections of 
the manufacturing branch of the elec- 
trical industry was most happily de- 
scribed to your committee on Thurs- 
day. January 7th, by W. H. Merrill, 
manager of the Underwriters’ Labora- 
tory. Incorporated, during an interview 
in his Chicago othce. More than 1.000 
factories included in fully 100 different 
industries in the United States are 
working with and are served by the 
Laboratories. Of those one hundred 
odd industries several already are en- 
joying the abundant benents of the dif- 
ferent industry conferences organized 
by the Laboratories. The rubber-in- 
sulated wire manufacturers participate 
therein through the Rubber-Covered- 
Wire Industry Conference. To those 
industry conferences the Laboratories 
present for consideration all matters 
which have. or may have, directly or 
indirectly. either favorable or adverse 
effects on the portion of the industry 
involved. Mr. Merrill clearly stated 
last Thursday that manufacturers so 
equipped with their proper industry con- 
ference are assured of positive control 
against hasty or ill advised action by 
the Underwriters’ Laboratories, Inc.. 
or by other authorities who depend 
upon the laboratories for investigation 
ot the problems which confront them 
from time to time. Speaking for the 
wire manufacturers, the chairman of 
your special committee gladly testifies 
here that Mr. Merrill’s assurance is not 
in any wise an overstatement of the 
fact. 

““As a terse embodiment of the co- 
operative spirit with which the Under- 
writers’ Laboratories, Inc., will wel- 
come an organization of the manu- 
facturers, we here present a resolution 
which has Mr. Merrill’s endorsement: 


““WHEREAS, Conference commit- 
tees made up of representative com- 
mittees of manufacturers and repre- 
sentative committees of Underwriters’ 
Laboratories, have been appointed from 
time to time to serve the interests of 
a number of sections of the electrical 
industry; and 

“WHEREAS, The practical results 
obtained through the operation of these 
conferences have been of decided bene- 
fit to the sections served: 


“"WHEREAS, BE IT RESOLVED, 
That a committee be empowered to 
take steps necessary to secure the ap- 
pointment of a conference committee 
representing the industry as a whole, 
which may deal with those broader 
questions affecting manufacturers in 
more than a single line.’ 

“This report of your special commit- 
tee is hereby tendered to you with the 
request that the committee shall be now 
either discharged or continued with 
specific duties, as you, the members of 
the General Committee, may decide. 

“Ernest Freeman, 
“Frank S. Price. 
“C. E. Corrigan, 
“H. B. Crouse, 
“R. K. Sheppard.” 


The report of the Special Committee 
was approved and adopted by the Gen- 
eral Committee. H. R. Sargent. of 
the General Electric Company, ad- 
dressed the meeting. describing the 
concentric system of wiring and the fit- 
tings which would be suitable for use 
with this system. Mr. Sargent an- 
swered a number of inquiries and a 
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general discussion was participated in 
by H. B. Crouse, C. E. Corrigan, C. L. 
Eidlitz, Oscar Hoppe. George A. 
Cragin. L. J. Campbell. W. T. Pringle, 
John Livingstone. Louis McCarthy, C. 
E. Skinner and W. W. Low. A vote 
of thanks was extended to Mr. Sargent 
and to the Special Committee of which 
Mr. Sheppard is chairman. and both the 
General Committee and the Special 
Committee were continued. The Gen- 
eral Committee adjourned to meet in 
New York, on February 9. 
See ee eee 


Electrical Manufacturers Organize. 
Special Telegram. 


New York. January 13.—Some 50 elec- 
trical manufacturers met at the Hotel 
Biltmore on Tuesday afternoon to con- 
sider plans for the organizing of a 
National Association of Electrical 
Manufacturers. R. K. Sheppard, of the 
B. F. Goodrich Company. Akron, Ohio, 
was elected chairman, and H. R. Sar- 
gent, of the General Electric Company, 
Schenectady. N. Y.. was elected sec- 
retary. After considerable discussion, 
and consideration of the scope of 
similar electrical associations which 
was participated in by A. W. Bur- 
chard. General Electric Company: 
H. B. Crouse. Crouse-Hinds Com- 
pany: L. A. Osborn. Westinghouse 
-Flectric & Manufacturing Company; 
W. T. Pringle, Pringle Electric Manu- 
facturing Company: C. L. Eidlitz, 
Metropolitan Electric Manufacturing 
Company: W. C. Bryant. Bryant Elec- 
tric Comnany: L. J. Campbell, West- 
ern Conduit Company. the chair was 
authorized to appoint a committee of 
nine on organization. to report at a 
meeting which will be held in New 
York on February 9. The chair was 
also authorized to appoint a commit- 
tee of five members to suggest names 
for a committee of business and techni- 
cal experts to consider the whole ques- 
tion of concentric wiring. 

ER A E 


Electrical Accidents in Mines. 
According to the inspector of mines, 


during the vear 1912 there occurred in. 


the coal mines of Great Britain 15 elec- 
trical accidents resulting in 16 deaths, 
while 50 non-fatal accidents resulted in 
injuries to 51 persons, but of these only 
43 workmen were disabled for more than 
seven days. Altogether there were 1,220 
fatal accidents which caused 1,753 deaths, 
so that the deaths due to electrical ac- 
cidents are a little over 0.9 per cent. 
There were 177.189 persons injured, so 
that the proportion of non-fatal electrical 
accidents is still less, being only about 
0.024 per cent. Considering the great 
development of electricity in mines it 
certainly cannot be said that it has in- 
creased the danger to workmen em- 
ploved. 
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Municipal Electrical Rules Made 
More Stringent in Louisville. 

By an understanding reached by the 
city building inspector, the city electrical 
inspector and a representative of the 
Louisville Branch of the National Elec- 
trical Contractors’ Association, regula- 
tions by which danger from electric 
installations in Louisville, Ky., will be 
greatly decreased are soon to be pro- 
mulgated. Principally the order will 
provide that after the first of February 
nothing, but metal-clad wiring con- 
struction will be approved inside the 
fire limits of the city. In addition the 
same provisions will apply to factory 
buildings anywhere in the city, to apart- 
ment and to tenement houses of more 
than three stories in height. Hereto- 
fore any of the practices not prohibited 
by the National Electrical Code have 
been in use. 

Still another regulation, similarly 
agreed upon, provides that on and after 
the first of July wooden moldings for 
incasing electric-light or other electric 
wires will be under the ban every- 
where in the city. 

The order, which is to go out from 
the office of City Building Inspector 
W. J. O'Sullivan shortly, resulted from 
the action of Herbert Ottenheimer, 
president of the Home Electric Com- 
pany and president of the Louisville 
Branch of the National Electrical Con- 
tractors’ Association, who took the mat- 
ter up with Mr. O'Sullivan and the 
other city authorities. It has received 
the approval of the Board of Public 
Safety. 

— ee -O— 


Code to Be Adopted in Ohio. 


The electrical section of the Ohio 
building code is now ready to submit 
to the State Legislature. It will be a 
separate installment from other sec- 
tions of the code, some of which have 
already been placed in force. Fred H. 
Elliott, of Columbus, the chairman of 
the commission which has had the 
work in charge, states that the elec- 
trical section will simply be a copy of 
the National Electrical Code, except 
that the language is changed where 
necessary. Heretofore Ohio has had 
no building code governing electrical 
installation. 


Electrical Licenses Opposed in Cin- 
cinnati. 

Opposition to the proposed Cincin- 
nati ordinance providing regulations 
for electrical contractors and electrical 
work, with license provisions which 
have been declared obnoxious, has been 
organized by a number of business con- 
cerns affected, principally the owners 
of large buildings, but including also 
a number of industrial concerns. A 
public hearing which is to be held by 
the City Council on the ordinance will 
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be attended by representatives of the 
interests involved, and an energetic ef- 
fort will be made to defeat the pro- 


posed measure. 
——__——__~--- o 


Program of Meeting of Wisconsin 
Contractors. 

The Electrical Contractors’ Associa- 
tion of Wisconsin will meet at the Ho- 
tel Wisconsin, Milwaukee, on January 
18, 19 and 20. Business sessions will be 
held on Monday afternoon and Wed- 
nesday morning. The sessions on Tues- 
day morning and afternoon will be 
open, and the following addresses will 
be made: “The Jobber in the Field,” 
by H. P. Andrae; “The Contractor in 
the Field,” by D. Elmer Roberts; “Il- 
lumination From Concealed Sources,” 
by L. G. Morgan; “The Incandescent- 
Lamp Developments of 1914,” by Earl 
A. Anderson; “Wireless Telegraphy,” 
by C. Lloyd Chafee. 

At 6:30 p. m. on Tuesday, there will 
be an informal dinner, at which an ad- 
dress will be made by William T. Goffe. 

At the meeting on Wednesday morn- 
ing there will be an address by C. Netz- 
hammer, on the subject “Where to Put 
and Where to Find It.” At the after- 
noon session, C. R. Kreider will speak 
on “Estimating.” 

( — t 
Missouri Contractors Will Discuss 

License Law. 


Missouri electrical contractors are 
determined to effect the passage of a 
license law to apply to individuals, 
firms and corporations who contract for 
and make electrical installations. The 
matter will probably be the chief sub- 
ject of discussion at the annual meet- 
ing of the state organization of elec- 
trical contractors, which will take place 
January 23 in Kansas City, Mo. A 
move was started one year ago to bring 
about legislation requiring the examina- 
tion of persons desiring to engage in 
the business. The Legislature failed to 
consider the bill presented to it, and 
will be petitioned to do so this year. 
The contractors will also consider the 
proposed workingmen’s compesation 
law which is now receiving the atten- 
tion of the Missouri assembly. 

—— 


Burglar Alarm for Freight Cars. 


A system of electric bells has been 
installed by the Superior (Wis.) Milling 
Company as a preventive against dan- 
ger from prowlers who break into cars 
in the company’s yards. The first trial 
has resulted in a number of arrests, and 
officials of the company speak highly 
of it. 

The device consists in wiring inside 
and outside with smalf copper wires all 
box cars as soon as they are switched 
into the yards. Special wires are placed 
on side doors, and all are connected 
with a large electric bell in the main 
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office. An attempt to enter a box car 
automatically releases the alarm, and 
watchmen immediately and quietly go 
to the car and lock the intruder in 
until the police have been called. Sev- 
eral vagrants have been brought into 
the municipal court within the last few 
weeks as a result of the installation of 
the system, and valuable property has 
been saved from ‘the danger of being 
stolen or ignited. 

—_—_—__>-——___- l 

Bond Requirement Proposed in 

Michigan. 

The Michigan Builders’ and Traders’ 
Exchange has recommended a law 
which would require electrical con- 
tractors to give a bond to undertake 
contracts exceeding $2,000. 

SOE ie eee 
Among the Contractors. 

The Beaver Engineering Company, 
Newark, N. J., has been awarded a con- 
tract by the Common Council for elec- 
trical work in the new addition to the 
City Hospital. 


The Beattie Electrical Company, of 
Cincinnati, O., has been awarded the 
wiring contract for the new chemistry 
building of the University of Cincinnati 
by Consulting Engineer Walter G. 
Franz, who has charge of the me- 
chanical end of the work. 


The electrical sales and construction 
business of George F. Wacker has been 
incorporated at Plymouth, Wis. The 
organization is now known as the Geo. 
F. Wacker Electrical Company and has 
moved to larger quarters in the Vol- 
quarts Building. Only the most modern 
and approved equipment is handled by 
the Wacker company. 


The Beck Electrical Construction 
Company, of Minneapolis, Minn., is re- 
constructing the electrical equipment of 
the present plant of the Minneapolis 
Artificial Ice Company and equipping 
a recent addition with 225 horsepower in 
motors and electric lighting, which will 
involve the placing of several hundred 
switches, circuit-breakers and meters. 
The switchboards, panels and conduits 
of the old plant will all be rearranged 
and put in up-to-date condition. 


The Central Electrical Construction 
Company, 242 West Central Avenue, 
Toledo, O., is planning material ex- 
tensions to its selling and wiring de- 
partments. This company is not yet 
quite two years old, but is doing a 
rapidly increasing business in all its 
lines; a large amount of the electrical 
contracting and repair work in Toledo 
is now handled oy the company, of 
which William Hunter is the enterpris- 
ing head. A new department handling 
automobile accessories and supplies is 
to be added soon. 
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National Association of Electrical Inspectors. 


Tromas Henry Day, President. 
39 Deerfield Avenue, Hartford, Conn. 


H. S. Wywsxoor, Vice-President. 
Municipal Building, New York, N. Y. 


Wittram Lixcotn Smits, Secretary and Treasurer, 
Concord. Mass. 


James E. Core. Representative on Electrical Committee of National Fire Protection Association, 
City Hall Annex, Boston, Mass. 


Section REPRESENTATIVES: 


Euccene N. 


Executive Committee 
Davis, Chairman, Brookline, Mass. 


MEMBERS aT LARCE: 


C. H. Fletcher. H. Burnes. British Columbia. George I.. Collison James B. McCarthv 
A. W. Hopkins, G. W. Perry, Western New England. Frank R. Daniel Thomas D. MacColl 
Washineton Devereux. A. H. Lilley, Philadelphia. James H. Fenton A. A. Moffitt 

E. N. Davis. H. A. Knight, Eastern Massachusetts, F. G. Hartwell R. P. Strong 
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Secretary’s Message. 

The Secretary desires to state that 
Mr. Wilber C. Field, 50 Hollywood 
Street, Springfield, Mass.; Mr. T. A. 
Rahilly, 428 Eighth Street, Brooklyn, 
N. Y.; Mr. William J. Rickerby, 442 
Gates Avenue, Brooklyn, N. Y., have 
become members of the Association. 

The headquarters of the Association 
during the March convention, the ex- 
act date of which will be announced 
shortly, will be at the Hotel Mar- 
tinique, Broadway and _  Thirty-first 
Street, New York City. l 

President Day has appointed a Com- 
mittee on Banquet consisting of Messrs. 
Wynkoop, Hannan, Cole, Knight and 
Braddell, and the members will pre- 
sumably hear from them shortly. 

The Secretary desires to call the at- 
tention of the Section secretaries to 
the provisions in the Articles of Asso- 
ciation (of which they all received 
copies—if misplaced, see ELEcTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN of No- 
vember 1, 1913), relating to required 
Section activities during the month of 
January. 

Mr. J. W. Cook, chief inspector of 
Vancouver and secretary of the British 
Columbia Section, left some time ago 
for service with the Canadian troops 
under General French. 

The approaching meeting of the Elec- 
trical Committee of the National Fire 
Protection Association will be very im- 
portant in many ways and it is hoped 
earnestly that as many as possible of 
our members will plan to be in New 
York for the full three days covering 
our convention as well as the Com- 
mittee meetings. 

A bulletin of the proposed changes 
will be sent each member as soon as 
received from the secretary of the Com- 
mittee. 


Pipe for Fixtures. 

Question 284. Would it not be well 
to require pipe the equivalent of con- 
duit in the making up of fixtures, in- 
stead of allowing the use of ordinary 
gas pipe as we now find? 


Answer 1 (P). I do not at the mo- 
ment see reasons for requiring conduit 
in place of gas pipe; still I think it de- 


“LET THE CODE DECIDE.” 


The matter appearing in this sec- 
tion consists of questiors on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
Ing are In accord therewith. These 
questions are giladiy received from 
anyone interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
Ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 

` what the ruling would be in his 
jurisdiction, 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but It has no right, and 
claims no right, to give a final in- 
terpretation of anything In the Code. 
it is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif. 
ference of opinion Is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
pointe. 

The alm Is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; increased pre- 
cision in applying it; and harmoni- 
ous action of those using it, for the 
common good. 


sirable that the author of the question 
should state his grounds for advancing 
it, as a basis of discussion. 


Answer 2 (M). For the convenience 
of the inspector such a requirement 
might be desirable as it would be easier 
then to determine if Rule 77d had been 
complied with. 


Answer 3 (H). This suggestion 
strikes me as a thoroughly excellent 
one. 


Answer 4 (F). Conduit is required 
by the Code as a protection to the wires 
contained in them. The gas pipe in a 
fixture is not used for this purpose and 
need not be of the same quality. 


Answer 5 (B). This question ap- 
pears to be for an opinion as to the 
advisability of fixture construction and 
not asking for the interpretation of a 
Code rule. It appears to me that any 
construction conforming with the Na- 
tional Code requirements should be ac- 
cepted as satisfactory, even though in 
one’s own mind a better construction 
appears to exist. 


Answer 6 (U). It would hardly seem 
necessary to require special pipe for 
fixtures. 


Answer 7 (S). I do not see any real 
reason for requiring pipe the equiv- 
alent of conduit. We have had no 
trouble in this line. 


Answer 8 (V). In my opinion it 
would do a great deal in straightening 
out certain things,—bringing the busi- 
ness apart from other lines that have 
in the past caused trouble. 


Answer 9 (I). I have canvassed the 
matter raised in this question pretty 
thoroughly with my associates in the 
Laboratories, and we are wondering 
whether there has been unfavorable 
field experience with gas pipe in fix- 
tures which has prompted this ques- 
tion. 

We fail to find in our files -any crit- 
icisms of the use of gas pipe. It seems 
probable that the use of this material 
became general as a result of the for- 
mer very prevalent use of combination 
fixtures. 

If conduit were substituted would it 
not be necessary to use pipes smaller 
than now permitted by the Code, ex- 
cept in a few special instances? 

This matter is one which interests us 
greatly and we shall be very glad to 
have the benefit of any information 
which comes to you from experience 
in the field. 


Answer 10 (N). I think this whole 
matter of fixtures in the Code today is 
chaotic and needs thorough overhaul- 
ing and revision. As to this one point, 
however, I see no special need so far 
as my experience goes. It comes up 
principally in cases where some lamp 
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is specially supported, the wireman 


. Claiming it a fixture and that he can use 


a 


gas pipe, the inspector claiming it is 
mechanical protection with incidental 
supporting, and conduit must be used. 


Answer 11 (Q). Yes, it would be 


` especially when installed without in- 
sulating joints. 


Answer 12 (R). Yes, I think this is 
a very excellent suggestion. 


Answer 13 (O). It would certainly 
be well in some cases to require heavy 
pipe for fixtures, and unnecessary in 
many other cases. The whole matter 
of fixture requirements in the National 
Electrical Code should be the subject of 
careful study and revision by a competent 
committee. 


Answer 14 (E). In my judgment 
Rule 77 amply covers the manufacture 
of fixtures. A study of the rule will 
show that several ways are suggested 
for wire ways. Under the rule either 
conduit or pipe properly prepared may 
be used. The rule has apparently given 
satisfaction in this territory and I do 
not recall any reason for the sugges- 
tion. | 

—e 
THE ELECTRICAL INSPECTOR, 
HIS WORK AND HIS STAN- 
DARD.: 


By Thomas Henry Day. 


His Work. 


In the last analysis, the work of the 
electrical inspector, no matter what his 
business connection may be, is that of 
preventing fires from electrical causes. 
The public service companies are ex- 
tremely anxious that defective elec- 
trical equipments be reduced to a mini- 
mum. To accomplish this end many 
public service corporations employ in- 
spectors and refuse to connect their 
service to improperly. equipped installa- 
tions. Many municipalities, having the 
authority and dignity of the law of the 
commonwealth behind them, have or- 
ganized inspection departments that the 
city’s interests, and those of its peo- 
ple, may be safeguarded. The fire un- 
derwriters are also active with the same 
purpose in view, but, perhaps, all em- 
ploying different methods. As the 
standard of electrical equipment has 
advanced, through the work of inven- 
tors, the standard of installation has 
also improved, until today the recog- 
nized standard, the National Electrical 
Code, represents the advancement made 
in the science of applied electricity. 

The standard of inspection has also 
advanced until the inspector is now 
frequently referred to as being a “fire- 


1A paper read before the Western New 
England Section. 
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prevention engineer.” The interests 
which now employ electrical inspec- 
tors expect their employees to measure 
up to an engineering standard, that 
work shall not be incompletely and 
carelessly done; that intelligence shall 
be apparent in all that they engage; 
that courtesy and diplomacy shall re- 
place abruptness and indifference; that 
ability shall be considered and political 
pull relegated to past days. In a word, 
I believe the inspectors of tomorrow, 
or of the near future, will be chosen 
for their- fitness and we, who are in- 
spectors, should prepare ourselves so 
that we may be considered as being, 
in reality, fire-prevention engineers. 
Object of Electrical Inspection. 
When inspecting electrical installa- 
tions with the view to determining the 
fire hazard, the inspector can not render 
such service as belongs properly to an 
electrical engineer in designing, plan- 
ning and determining the materials to 
be used and the methods to be fol- 
lowed to accomplish the desired ends. 
Consideration of initial expense, as well 
as operation and maintenance, eff- 
ciency, depreciation and continuity of 
service, are of importance. It would 
be proper for an inspector to examine 
plans and to offer such advice and to 
Suggest methods which will result in 
reasonably safe conditions. Mr. Dana 
Pierce, of the Underwriters’ Labora- 
tories, says: “Electrical engineering 
is far too complicated a profession to 
be mastered fully by the fire-prevention 
engineer or by an inspector, but the 
general principles of safe electrical 
work can be mastered and applied 
without presuming to encroach on the 
work of either the consulting or the in- 
stalling engineers.” Mr. Ralph. Sweet- 
land, engineer of the New England In- 
surance Exchange, expresses himself 
upon the object of electrical inspection 
in the following manner: “At the out- 
set there is one point which should be 
made clear, and that is, the fire-preven- 
tian engineer or inspector examines an 
installation of electric light, heat or 
power solely to ascertain whether it is 
safe from liability to cause fires or be 
dangerous to life. He has nothing to 
do, however, as to whether or not such 
an installation is suitable for the uses 
intended. While an installation may be 
entirely satisfactory from a fire or life 
point of view, it may not be at all 
suitable for the convenience of the own- 
er or occupant. The fire-prevention 
engineer or inspector cannot pretend 
to do the electrical engineering neces- 
sary for even a moderate-sized instal- 
lation, but should be capable of passing 
on plans and the execution of the work 
that property and life may be properly 
safeguarded.” j 
How Fires by Electricity Are Caused. 
We now understand the objects of 
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electrical inspection and the relation- 
ship of the fire-prevention engineer or 
inspector to such electrical inspections. 
Leading to a consideration of the 
causes of fires from electricity, let us 
consider what should be in the mind 
of the fire-prevention engineer or in- 
spector as he makes his examination 
of an electrical installation. He should 
consider that every system of electrical 
distribution, no matter what its in- 
tended purpose may be, ts a system 
of heat distribution, and not light and 
power distribution as is the viewpoint 
of the electrician or his client, for 
whom he is making the installation. 

It would be wise for him to consider 
that every electric current is indisput- 
ably known to heat, more or less, the 
entire circuit through which it flows— 
the wiring, the fittings, which may be 
of endlessly varying design and char- 
acter, the lamps or motor, and any- 
thing or everything which may form 
parts of its circuit paths. 

It would be well for him to remem- 
ber that electric lighting merely ar- 
ranges paths of current flow through 
a building, so that the heating shall not 
be sensible, if all is in good order, ex- 
cept at predetermined places, such as 
the filaments in an incandescent lamp, 
the units and elements of heating and 
cooking devices or arc-lamp carbons, 
where by design the heating property 
of the electric current is utilized. It 
is the heat which is of interest to the 
fire-preventing engineer or inspector 
and not the light, which is merely a 
by-product of the heat. 

One more thing he should consider 
and that is that electricity sets fire to 
property because this system of elec- 
trical heat distribution intended to pro- 
duce a high temperature solely at the 
lights and in the heating units, does by 
reason of derangements sometimes take 
effect at unintended places where heat- 
ing is disastrous. He need only to 
make up his mind that the vaunted 
mysteries of electricity, to him, nar- 
row down mainly to a question as to 
whether a wire or a fixture under in- 
spection can, if it overheats, set fire to 
the risk. The whole question must be 
viewed by him as one of direct heat, 
and therefore, like other sources of 
direct heat, is most securely dealt with 
where it is possible to get safe me- 
chanical conditions apart from, and in 
addition to, any electrical provision of 
insulation. 


Mr. Albert Blauvelt, of the Western 
Factory Insurance Association, advo- 
cated such a condition of mind, for the 
inspector, as early as 1895. The Na- 
tional Electrical Code, which should 
be the guiding standard for all elec- 
trical inspectors, somewhat provides 
for future possibilities when it sug- 
gests: “In all electric work, conduc- 


118 


tors, however well insulated, should al- 
ways be treated as bare, to the end 
that under no conditions, existing or 
likely to exist, can a ground or short- 
circuit occur, and so that all leakage 
from conductor to conductor, or be- 
tween conductor and ground, may be 
reduced to a minimum.” 

Fires may be caused by electricity by 
one or both of two general causes: 
(1) By overheating of conductors, 
switches or other devices, which may 
cause the insulation to ignite or the 
device to overheat and set fire to sur- 
rounding objects. It is, therefore, nec- 
essary rigidly to examine the protec- 
tive devices so that the current and 
devices may be limited to their safe 
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NEW JERSEY. 

Annual Report. The Board of Pub- 
lic Utility Commissioners, in its annual 
report to the Governor and the Legis- 
lature, asks for an amendment to the 
act creating the Board and defining 
its powers, which will establish clearly 
an authoritative declaration of state 
policy and legislative intent in the ma 
ter of franchise valuations of public- 
utility property. The Board recom- 
mends that the amendment should pro- 
vide that the franchise of a public 
utility shall not be valued in excess 
of the amount the Board finds to be 
legitimately spent in procuring it. In 
connection with this recommendation 
the report says: “Such is the policy of 
the State as specifically declared in 
the public utility act with respect to 
capitalization of franchises.” 

This amendment is deemed necessary, 
on account of the recent decision of 
the Court of Errors and Appeals in the 
90-cent gas rate order. Discussing the 
court decision, the Board says: “So 
long as the decision of the court is in 
effect and the law is unchanged the ac- 
tion of the Board must conform to the 
decision. The Board does not under- 
stand that the decision of the court 
questions the right of the Legislature 
to declare a State policy different from 
that now held to be in effect.” 

In discussing the determination of 
value of utility property to be used asa 
basis for rate-making the reports says: 
“It is the opinion of the Board that this 
basis should not be merely the value 
of the company’s physical property used 
in supplying service to the public. To 
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carrying capacity. These protective de- 
vices themselves may also heat, so that 
it is necessary to provide for their 
proper location. (2) By the forming of 
an arc. An arc is always accompanied 
by heat, and if it is of sutficient ca- 
pacity may not only ignite combustible 
material, but may melt metals. Arcs 
may be formed between two wires of 
a circuit, between a wire and any 
grounded metal, or between a metal 
and another grounded metal, the for- 
mer being in contact with a wire of a 
circuit. On this account, all wires are 
considered as bare, and are to be so 
supported that even bare they cannot 
come in contact with anything other 
than their designed supports. 


Public Service Commissions 


Conducted by William J. Norton 


SIMI 
hold this would require the elimina- 


tion from consideration of expenditures 
legitimately incurred in developing the 
business of the utility to a state of 
eficiency commensurate with the re- 
quirements of the community in which 
it operates. The management of a utility 
which develops the utility’s business 
in a thorough and efficient way; which 
seeks to obtain and is successful in 
getting and holding as its customers 
those who, except for the effort of 
the utility to make its service attractive 
would not take it, should not be penal- 
ized. Expenses reasonably incurred 
in this way, sometimes called ‘going 
value, sometimes ‘development cost,’ 
in the opinion of the Board should be 
considered in determining the base on 
which a return should be allowed. This 
is the rule uniformly applied by other 
commissions and the courts in rate pro- 
ceedings. The utility furthermore 
should be allowed a return on expenses 
legitimately incurred in obtaining the 
franchise under which it operates.” 


NEW YORK. 

The Empire Gas & Electric Company 
has been authorized to purchase, for 
not more than $19,000, the $15,000 par 
value outstanding capital stock of the 
Weedsport Electric Light Company. 
The order of the Commission provides, 
however, that after the purchase of the 
stock the Empire Gas & Electric Com- 
pany must amortize it at the rate of 
$500 for 1915 and $1,000 for each suc- 
ceeding year until it is carried on its 
books in 1920 as but $13,500. 

The Associated Gas & Electric Com- 
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The chief requisite for a safe installa- 
tion is the use of approved material. 
By this I mean material that has been 
examined and is known to be suitable 
for the uses intended, with a reason- 
able margin for safety (In this direc- 
tion we are being aided to a very large 
degree by the Underwriters’ Labora- 
tories, Incorporated. At these labora- 
tories devices and materials are tested, 
the results of these tests, if favorable, 
being made known through the semi- 
annual lists of approved fittings); a de- 
sign which will permit of easy inspec- 
tion and repair, and the choice of type 
of installation which will afford the 
greatest protection to the wires, 
switches, cutouts and other devices. 
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pany, which owned, before the Public 
Service Commission law became 
effective, a majority of the stock of the 
Norwich Gas & Electric Company, is 
now authorized to acquire $36,000 par 
value of the outstanding stock of the 
Norwich Company, and $33,400 new 
stock to be issued under an order of 
the Commission dated September 9, 
1914. 

The Wallkill Valley Electric Light & 
Power Company was authorized to 
issue $23,500 of its 25-year, six-per-cent, 
first-mortgage bonds dated January 1, 
1915. Of this amount $15,000 par value 
of the new bonds are to be exchanged 
for a like amount of the present first- 
mortgage bonds of the company now 
outstanding; $4,000 is to be used to 
fund certain bills payable; and $4,075 
is to be used to pay for the erection 
of a transmission line. 


OHIO. 

The Mahoning County Light Company 
applied for authority to issue securities 
for the purpose of acquiring the prop- 
erty of the Youngstown Heating Com- 
pany, a company engaged in furnishing 
steam for heating purposes in the City 
of Youngstown, O., and for the 
further purpose of constructing an elec- 
tric light and power plant and distribu- 
tion system in that city. The applica- 
tion was opposed by the Youngstown 
and Sharon Street Railway Company. 
The objector is furnishing electric serv- 
ice for light and power purposes within 
the city and urged that the Commission 
refuse to permit the unnecessary dupli- 
cation which would result from the 
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authorization of the applicant’s securi- 
ties for the purposes mentioned. The 
Commission points out that if the utility 
has the legal authority to occupy a 
certain locality, the Commission has no 
discretionary powers as to granting 
authority to such applicant to issue 
its stocks and bonds for the purpose 
of securing funds to carry out its pur- 
pose in conformity with such legal 
authority. The Commission reviews its 
power under the Ohio law as follows: 

“The Legislature vested this Com- 
mission with the authority to grant a 
certificate, after public hearing of all 
parties interested, to a telephone com- 
pany desiring to exercise any permit, 
right, license or franchise, etc., in any 
municipality or locality where there is 
in operation a telephone company fur- 
nishing adequate service, if it finds 
that the exercising of such license, per- 
mit, right or franchise is proper and 
necessary for the public convenience 
(Section 614-52, General Code of Ohio). 

“The power referred to is the only 
one of the kind conferred upon this 
Commission under the laws of Ohio, 
which goes to show that had the Legis- 
lature intended to extend that power 
to other than telephone companies it 
would have done so by express terms. 

“It is known to members of this 
Commission that at the time the present 
Utilities Commission Act was pending 
before the Fiftieth General Assembly 
of Ohio prior to passage, an attempt 
was made to have the power which the 
intervener is now seeking to have in- 
voked, in its behalf, by the Commission, 
made a part of the present law, but 
the same was not included therein, 
which leads the Commission to con- 
clude that it is without such jurisdic- 
tion.” The Commission held that it is 
without authority to withhold its con- 
sent to the issue of securities in the 
present case; and authorized the com- 
pany to issue its common capital stock 
of the total par value of $400,000, and 
its first-mortgage, six-per-cent gold 
bonds of the total principal sum of 
$530,000, to be sold for not less than the 
par value of the capital stock and not 
less than 90 per cent of the par value 
of the bonds. The proceeds arising 
from the sale of these securities are to 
be used in purchasing the property of 
the Youngstown Heating Company, and 
in the construction of an electric plant 
and distributing system in Youngs- 
town. 


WISCONSIN. 

The Wisconsin Telephone Company 
applied for authority to change its 
toll station at Eagle Point into a rural 
station. Rural service is being supplied 
by the Chippewa County Telephone 
Company, and to grant the request 
would result in paralleling the rural 
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service lines of the latter company. 
However, it is not the intention of the 
Wisconsin Telephone Company to take 
on additional subscribers in competi- 
tion with the rural company. The sub- 
scribers of the applicant company de- 
sire the change contemplated in the ap- 
plication, and if the change is not 
made the petitioner will undoubtedly 
lose customers to the impairment of 
its present investment in the line, which 
investment was made prior to the law 
providing against duplication of facili- 
ties. The Commission says: “It was 
evidently the intention of the Legisla- 
ture to prevent such duplication of in- 
vestments except in those instances in 
which peculiar local conditions create 
a definite public necessity for the ex- 
tension of the paralleling line. Such 
instances are naturally but few in num- 
ber. The danger of permitting parallel- 
ing lines lies in the economic waste of 
having two investments to perform a 
service that could be performed as well 
by one and the troublesome disagree- 
ments that may arise between two tele- 
phone companies that are in competi- 
tion on the same thoroughfare. Neither 
of these difficulties inheres in the 
paralleling permitted in the present 
instance.” 

The Commission finds that the par- 
alleling under the conditions in this case 
will result in no harm to the Chippewa 
company. “In making this decision 
we are not unmindful of the evasion 
of the law that might be accomplished 
by telephone companies that construct 
toll lines and then request that they 
be permitted to convert them into local 
lines. The Commission will, however, 
inquire carefully into the circumstances 
surrounding any application of that 
nature and it is not intended that the 
effect’of this decision shall be to give the 
sanction of the Commission generally 
to such conversions.” 

The Milwaukee, Light Heat & Trac- 
tion Company applied for a certificate 
of public convenience and necegsity 
granting the right to furnish electric 
service in the village of Delafield. A 
small amount of electric service is being 
furnished in the village by E. Hum- 
phrey, and the owner of the present 
plant has entered an objection to the 
granting of the petition. The present 
service is inadequate and is not fur- 
nished continuously. Numerous busi- 
ness men and residents in Delafield 
testified that they would use electric 
current for power during the day and 
for lighting during the early evening 
and early morning and during the night 
in cases of emergency. Such service 
has not been furnished, and they as- 
serted that this additional service is 
necessary. The objector stated that he 
could not increase his equipment so as 
to furnish continuous service upon the 


119 


revenue which would be available from 
such service. The Commission says: 
“In view of this fact and the further 
fact that the applicant is ready and will- 
ing to furnish continuous service at rea- 
sonable rates, we do not feel that the 
residents of Delafield should be de- 
prived of such service.” The applica- 
tion was granted. 


Brooks et. al. vs. Barron County Tele- 
phone Company. In this case the peti- 
tion for an extension of lines involved 
the question as to which of the two com- 
panies operating in the territory should 
be required to make the desired exten- 
sion. The decision says: “The Supreme 
Court of Wisconsin has held that a 
contract between two telephone com- 
panies dividing the territory in which 
they render service is valid, provided 
such division of territory is not con- 
trary to public policy. (McKinley Tele- 
phone Company vs. Cumberland Tele- 
phone Company, 152 Wis., 259.) In the 
present case the agreement between 
the companies is not in evidence, but 
the Commission has been apprised of its 
existence and its provisions do not ap- 
pear to be inimical to adequate service.” 

The Wisconsin Telephone Company. 
The complaint alleges that the Wiscon- 
sin Telephone Company furnishes a 
two-party-line service for one sub- 
scriber by bridging at the central office 
and now charges for this service single- 
party rates for each instrument so con- 
nected. The Commission made an in- 
vestigation on its own motion and finds 
that when two separate telephone cir- 
cuits are bridged at the central office 
they should be considered as two sep- 
arate units. The decision says: “The 
only saving to the compnay from such 
bridged service as opposed to the opera- 
tion of two unconnected circuits is 
that the switchboard work is somewhat 
lessened: but this saving is offset in 
some measure by the additional cost 
of trouble finding and repairing on the 
bridged lines. Thus from the point of 
view of the cost of service two circuits 
bridged at the central office are sub- 
stantially similar to two unconnected 
single-party lines. The bridging of cir- 
cuits at the central office makes it pos- 
sible for a business man to have his 
office telephone connected with the in- 
strument at his residence, thus enabling 
him to answer calls made to his office 
at his home or vice versa. It is there- 
fore, in a sense, more valuable to him 
than two separate single-party lines. 
If a patron’s office and home are so 
located that it is feasible to connect 
them on a single two-party circuit, 
such action on the part of the company 
should not be regarded as a discrimina- 
tion, provided other subscribers simi- 
larly situated with reference to the dis- 
tributing points are furnished the same 
servic: upon request.” 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 19. 

A solid cast-steel ring, 10 inches in mean diam- 
eter and 4 square inches in cross-sectional area, is 
wound uniformly with 1,000 turns of No. 18 in- 
sulated copper wire, thé total length of the wire 
being 650 feet. The magnetization curve for the 
cast steel is shown in Fig. 20. Assuming the tem- 
perature of the winding to be 50 degrees centi- 
grade, find the inductance of the winding when (a) 
an emf. of two volts and (b) an emf. of 10 volts is 
impressed upon the winding. With a wooden ring 
substituted for the cast-steel ring find the induc- 
tance of the winding when (c) an emf. of two volts 
and (d) an emf. of 10 volts is impressed upon the 
winding. 

ALTERNATING CURRENTS. 

Problem 69. 

The three-phase generator described in Problem 
68 is delivering its rated current to an inductive 
load at the rated terminal voltage and a power- 
factor of 0.84. The temperature of the armature 
winding may be taken as 85 degrees centigrade. In 
the calculations use the synchronous reactance 
found from the zero-power-factor curve, as this 
gives the best results. (a) What is the necessary 
field current? (b) With this field current what will 
be the terminal voltage if the alternator delivers 
its rated current at unit power-factor? (c) If this 
alternator delivers a condensive load of 4,000 kilo- 
watts at the rated terminal voltage and a power- 
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factor of 0.90, what is the necessary field current? 
(d) What would be the open-circuit terminal volt- 
age if this latter load were removed? 


SOLUTION OF PROBLEM 19. 


In formula [27] it was shown that 
when a wire of length (J) is moved at 
a velocity (v) in a magnetic field of 
flux density (B) perpendicular to the 
wire and the direction of the motion, 
the emf. (E) induced in the wire equals 
BlvX10— volts. If the wire moves uni- 
formly through a distance (d) in time 
(t) seconds its velocity (v) will be d/t. 
Substituting this value of (v) in [27] we 
have 

E=BldX10—/t 


Now the flux (¢) cut by the wire in 
moving through the distance (d) must 
equal Bld. Substituting for (Bld) its 
equivalent (¢), 

E=¢X10—-7/t 

If (N) such wires are connected in 
series and are moved in a magnetic field 
so that their emfs. act in the same direc- 
tion in the series circuit the total emf. 
induced in this circuit is given by [32] 

E=N¢X10-*/t volts. 

The same emf. will be induced in the 

conductors if the conductors are fixed 


and the flux is moved across them. 
Furthermore if a maganetic flux (¢) 
which threads through or “links” a coil 
of (N) turns is reduced uniformly to 
zero in (t) seconds the emf. induced in 
the coil will be the same as if the flux 
is moved uniformly from the inside of 
the coil to the outside in (t) seconds, 
the emf. in either case being given by 
[32]. 

When a current (/) is established in 
any circuit a magnetic flux is produced 
which links the circuit. In the case of 
an electric circuit wound on a magnetic 
core of known length, area and perme- 
ability the resulting flux is given by [25] 

p=3.19NI/(1/mA) 
If (D, (a). (A) and (N) are fixed, 
the flux ($) equals KI where the con- 
stant (K) equals 3.19 NA/l. Substi- 
tuting for () in [32] its equivalent 
(KI) we have 

E=(KNX<10~7)I/t. 

The product (KNX10—) is called the 
inductance (L) of the circuit and is 
measured in henries. The emf. induced 


in a circuit by the variation of its own 
current 1s then given by [33] 
E=LI/t volts, 


where (L) equals the self-inductance 
in henries and (//t) equals the rate of 
change of the current in amperes per 
second. The direction of this induced 
emf. is always in such a direction that 
it will tend to produce a current which 
will oppose the change of current in the 
circuit. Thus when the current in any 
circuit is being increased the self-in- 
duced emf. opposes the increase and 
when the current ts being decreased the 
self-induced emf. tends to maintain the 
current. 
If we equate [32] and [33] we have 
NOX10—7/t=LI/t and 
[34] L=N¢X10—/T henries. 


Answer to Question a. 


The resistance of 1.000 feet of No. 18 
copper wire at 25 degrees centigrade 
(see wire table, Problem 4) is 6.51 ohms 
and the resistance of 650 feet is 0.65X 
6.51. or 4.23 ohms. The resistance at 50 
degrees centigrade is given_by [17] 
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R=4.23 [14.00385 (50—25) ]=4.63 ohms. 

When an emf. of two volts is im- 
pressed upon this resistance the current 
by [6] equals 2/4.63=0.432 amperes and 
the ampere-turns wound on the ring 
equal  1,000X0.432—=432 ampere-turns. 
Since the mean length of the magnetic 
circuit equals 7X10 or 31.4 inches the 
ampere-turns per inch equal 432/31.4 or 
13.7 ampere-turns per inch. The cor- 
responding flux density on the cast-steel 
curve (Fig. 20) is 58,000 lines per square 
inch. 

The cross-sectional area of the ring 
being four square inches, the total flux 
established in the ring is 458,000 or 
232.000 lines. The inductance (L) is 
then given by [34] 

L=1,000X 232,000 10—*/0.432=5.37 

: henries. 

Answer to Question b. 


An emf. of 10 volts will establish a 
current of 10/4.63 or 2.16 amperes and 
the ampere-turns per inch will be 2.16X 
1,000/31.4 or 68.8 ampere-turns per inch. 
The flux density corresponding is 93,500 
lines per square inch. The total flux 
then equals 93,°004 or 374,000 lines and 
the inductance (L) by [34] is 

L=1,000X374,000 10—*/2.16=1.73 
henries. — 

Answer to Question c. 

If a wooden ring is substituted for the 
cast-steel ring the flux for a given num- 
ber of ampere-turns is given by [25]. 
The current will be 0.432 amperes as ob- 
tained in the answer to Question a. 
Hence 

$—=3.19X 1,000 0.432 4/31.4=175 lines. 

Then by [34] 

L=1.000 175 10—*/0.432—=0.00406 henry. 

Answer to Question d. 

The current will be 2.16 amperes as 
found in the Answer to Question b. 
Hence by [25] 

$—3.19 1,000 2.26 4/31.4=879 lines. 

Then by [34] 
L=1,000 X 879 10—*/2.16=0.00406 henry. 

Comparing the answers to the four 
questions it should be noted that when a 
circuit is wound on iron the inductance 
changes with the current since the per- 
meability varies when the current changes. 
The inductance of a circuit wound on 
non-magnetic material is, however, con- 
stant independent of the current. The in- 
ductance of a circuit wound on iron may 
be constant within certain limits of cur- 
rent change since the permeability of a 
piece of iron remains approximately con- 
stant for slight changes of current. The 
results also show that the inductance of a 
circuit wound on a magnetic material is 
very much greater than when wound on 
non-magnetic material. Since the induct- 
ance of any circuit is a constant which 
when multiplied into the rate of change 
of the current in the circuit gives the 
emf. induced within the circuit it follows 
from the results obtained above that while 
the self-induced emf. produced in a cir- 
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cuit wound on non-magnetic materials is 
constant for a given rate of change of 
current, the emf. induced in a circuit 
wound on magnetic materials is not the 
same for a given rate of change of cur- 
rent since the inductance depends upon 
the degree of magnetic saturation at 
which the current change is taking place. 


SOLUTION OF PROBLEM 69. 


Answer to Question a. 

The true resistance per phase at 25 
degrees centigrade is 

Rx=0.084/2 
=0.042 ohm. 

The amount by which the effective re- 
sistance is greater than the true resist- 
ance at 25 degrees centigrade is 

| 1.55 0.042—0.042 

=0.0231 ohm. 

The true resistance per phase at 85 de- 
grees is found by the formula previously 
given. 

s7=0.042[1-+ (85—25) / (234.5425) J 
=0.042X 1.23 
=0.0517 ohm. 


Fig. 19a 


The effective resistance per phase at 

85 degrees is 
Re=0.0517-+-0.0231 
=0.0748 ohm. 

The synchronous reactance calculated 
from the open-circuit and the zero-pow- 
er-factor characteristic is 

Xs= (7,950—6,600) /438 V3 
=1.78 ohms. 

The vector diagram which is used in 
calculating the performance of an alter- 
nator is given in Fig. 19a. V is the ter- 


minal voltage per phase and is 6,600/V3 
or 3,810 volts. 
I is the full-load armature current per 
phase and is 5,000/3X3.81 or 438 amperes. 
© is the angle whose cosine equals 
0.84. The current is shown to be lagging 
behind the terminal voltage. 


By [22a] [Re=438X0.0748 
=32.8 volts. 

By [23a] J[Xs=438X1.78 
=780 volts. 


The horizontal component of the ter- 
minal voltage is 
V n=3,810X0.84 
==3,200. 
The vertical component of the termi- 
nal voltage is 
V+v=3,810X 0.542 
==2,.065 
Sin 0=V1—Cos*0= V 1—0.84" 
{ =0.542 l 
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By [19a] En=3,200+32.8 
=3,233 
and Ev=2,065-+780 
=2,845 
By [204] E=V3,2337-+-2,8457 
—4,307 volts. 


This is the excitation voltage per phase. 
It is the value to which the phase termi- 
nal voltage would rise if the load were 
removed and the field excitation un- 


E 
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Fig. 20a. 


changed. The terminal excitation volt- 
age 1S 
4,307 V3=7,460 volts. 

The necessary value of the field cur- 
rent to produce this terminal voltage on 
open circuit is found from the character- 
istic and is 

1t=200-++55 (7,460—7,400)/ (7,950—7,400) 

_ ==206 amperes. 

Answer to Question b. 

The vector diagram is given in Fig. 
20a. The current still has its full-load 
value and the resistance and synchronous 
reactance drops are unchanged. Since 
the field current is unchanged the excita- 
tion voltage, E, is still 4,307 volts per 
phase. The terminal voltage per phase 
is, however, unknown. 

By [19a] Es=V-+33 

and Ev=0-+-780 
By [20a] E=V(V-+33)?+780° 
or E*—780°=(V+33)? 
and V=V E’—780°—33 
Since E=4,307 volts, 
V =4,200. 


Fig. 21a. 


This is the phase terminal voltage. The 

line voltage is 
4,200 V 3==7,270 volts. 

Observe that the terminal voltage in- 
creases 10 per cent if, while the arma- 
ture current has its full-load value, the 
power-factor is increased from 84 per 
cent lagging to umity. 

Answer to Question c. 

The vector diagram is given in Fig. 
21a. The total kilovolt-amperes equal 

4,000/0.90=4,450. 

The kilovolt-amperes per phase equal 

4,450/3—=1,480. 

The current per phase, that is, the 
armature current, equals 

1,480/3.81—=389. 
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By [22a] /Re=389X0.0748 

=29 volts. 

By [23a] /X.s=3891.78 

=692 volts. 

The horizontal component of the ter- 
minal voltage is 

V a=3,810 X 0.90 
=3,430. 

The vertical component is 

}v=—3,810 & 0.436 
—=—1,660 
(Sin 0=0.436). 

The minus sign is used because with 
a leading current the vertical component 
ot J’ 1s drawn downward instead of up- 
ward. as it would be if the current were 


lagging. 
By [19a] = E»=3,430-+29 
=3,459 
and E+v=—1,660-+-692 
=—968. 
By [20a] E=V3,4597+ (—968)? 
=3,595 volts. 


The terminal excitation voltage is 
3,595 V3=6,220 volts. 
The field excitation necessary to pro- 
duce this voltage is 
[s=100-+50 (6,220—4,800) / (6,500—4,800) 
=142 amperes. 


Answer to Question d. 

The excitation voltage is 6,220 volts. 
Observe that this value is 7 per cent less 
than the terminal voltage under load. 
That is, the terminal voltage decreases 
as the load is taken off. This is a char- 
acteristic of capacity loads in general. 

Compare these vector diagrams with 
those for finding the relation between the 
voltages at the ends of a transmission 
line. See Problem 55. The excitation 
voltage, E, corresponds to the voltage at 
the power station and the terminal volt- 
age, I’, corresponds to the voltage at the 
load. Fig. 21a shows that it is possible, 
if the current is leading, to have the 
voltage at the load greater than the volt- 
age at the power station. This fact is ot 
considerable practical importance. It 
could never occur in direct-current trans- 
mission. 

The regulation of an alternator is the 
percentage change in the terminal volt. 
age when a given load is removed and 
the field current is maintained constant. 
In Question a if the load were re- 
moved the terminal voltage would rise 
to 7,460 volts. The regulation in this 
case is 


100 (7,460—6,600 ) /6,600=13 per cent. 

In Question b the terminal voltage 
under load is 7,270 volts, while the ex- 
citation voltage is the same as in a. 

Regulation=100 (7,460—7,270) /7,270 

=2.6 per cent. 

In Question c the regulation would 
be negative, since the voltage falls when 
the load 1s removed. 

Regulation=—100( 6,600—6.220 ) /6,600 

==—5.8 per cent. 


DIRECT CURRENTS. 

Problem 20. 

When the field coils of a 
four-pole dynamo (see Fig. 19) 
are connected in series and 
carry a current of 8.7 amperes, 
the flux linked with each field 
coil is 13,200 kilolines. Assum- 
ing that each field coil contains 
725 turns as obtained in Prob- 
lem 18, find (a) the inductance 
of the field circuit; (b) the in- 
ductance of one field coil, and 
(c) the energy stored in the 
magnetic field of the dynamo. 
If a non-inductive resistance of 10,000 ohms is connected inside 


Fig. 19. 


the field switch and in parallel with the field circuit, find (d) ° 


the potential drop in this resistance just after the field switch 
is opened. 


This problem illustrates the effect of inductance in the field 
circuit of a dynamo. 


ALTERNATING CURRENTS. 

Problem 70. 

The three-phase alternator described in Problem 68 delivers 
its full-load current at the rated terminal voltage to an inductive 
load operating at a power-factor of 0.84. The temperature of 
the armature winding may be taken as 85 degrees centigrade. 
In the following calculations, use the magnetomotive force, or 
reaction, method and find the reaction of the armature in terms 
of field current from the open-circuit and zero-power-factor char- 
acteristics. (a) What is the necessary field current? (b) With 
the same field current, what will be the terminal voltage if the 
alternator full-load current has unit power-factor? (c) If this 
alternator delivers 4,000 kilowatts at the rated voltage to a con- 
densive load operating at a power-factor ‘of 0.90, what is the 


necessary field current? (d) What would be the open-circuit, or 
excitation, voltage if this load were removed? 


This problem illustrates the magnetomotive-force method of calcu- 
lating the performance of an alternator. 


Solutions of the above problems and two new problems will 


be printed in the next issue. 


Electrification of East Prussia 
Proposed. 

Count Muirbach-Sorquitten has sub- 
mitted a comprehensive proposal to the 
Prussian Ministry and the chief of the 
Province of East Prussia, suggesting 
the allocation out of state funds of a 
considerable endowment for the elec- 
trification of that province, which is 
said to have been severely damaged. 
As the basis for the proposal the Count 
points out the dearth of labor and the 
scarcity of horses, which offer insur- 
mountable difficulties in the way of the 
revival of economic activity. It is held 
that the only remedy is to proceed with 


the establishment of great power works. 


“Standard Wiring” for 1915. 

The twenty-first annual edition of 
“Standard Wiring” is ready for de- 
livery. This publication, which has 
been recognized as a national authority 
on electric light and power wiring, has 
been officially adopted by the National 
Electric Light Association and by the 
Society for Electrical Development, In- 
corporated. In addition to the cus- 
tomary wiring tables, formulas and rul- 
ings in accordance with the National 
Electrical Code, the 1915 edition con- 
tains a special section of 50 pages on 
house wiring. The book is bound in 
flexible leather cover and contains 320 
pages with copious illustrations. 
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EXPORT TRADE AND HOW TO 
GET IT.—II. 


By G. F. Bagge-Féron. 


Responsibility and Reciprocity. 

From the first article in this series it 

will have been noted that the chief 

difference between foreign trade and 
interstate commerce is in the time and 
distance involved in each transaction. 

Foreign buyers are in general quite 

as responsible as domestic purchasers, 

and are equally entitled to reasonable 
business methods. The risks must be 
met half way by both the parties. It 
is absolutely absurd to look at the 
proposition from one standpoint only, 
which is too often the case with the 
manufacturer who declares that he will 
send goods on no other conditions than 

“Cash against shipping documents.” 
Under the latter condition the buyer 
must assume all the risks without the 
slightest guarantee. 

For example, cases have frequently 
arisen where the goods arrived at 
their destination in defective condition, 
only on account of careless or incom- 
petent packing. For instance, what ship- 
per has not heard of cases where 
shipments of office furniture, like roll- 
top desks, were entirely spoiled and 
broken because the crating was made 
of too frail material? The buyer had 
paid cash f. o. b. American port, and 
received only loss and trouble from 
the transaction, even if he finally 
could recover from the insurance com- 
pany the indemnity to which he was 
entitled. In this and similar cases the 
fault is almost entirely with the send- 
er, who will hardly be willing to make 
good with a new shipment; even if he 
did this it will involve a loss for the 
buyer, on account of the added delay 
in final receipt of salable goods. In 
some cases the goods that were spoiled 
have fallen into the hands of individ- 
uals who, through their minute exam- 
ination thereof, have obtained valu- 
able information which permitted them 
to start making the goods in their own 
country. 

From this it is evident that the ex- 
porter must convince the prospective 
purchaser that he can deliver the 
goods, not only in a specified time, but 
also in perfect condition. If he can 
guarantee this he will have satisfied 
customers, who will stick to him for 
repeat orders, because purchasers, in 
Latin America particularly, are not in- 
clined to change the house they deal 
with merely on account of a little dif- 
ference in price, since this may fre- 
quently involve other complications. 

In order to facilitate ascertaining the 
business standing of the two parties to 
the transactions. manufacturer and 
buyer, it is advisable to utilize the 
medium of statements issued by the 
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most reliable commercial agencies, such 
as Dun and Bradstreet, which have 
branches in all of the large cities abroad, 
from -whom both the buyer and seller 
can obtain the business standing of the 
other party. Business reference should 
appear on the business letters of the 
manufacturing firm, and also in its 
advertisements and other trade litera- 
ture. It is evident that this small trou- 
ble of adding the references, from 
whom knowledge of the status of the 
firm can be obtained, is very valuable 
in facilitating business transactions, and 
particularly in the foreign field. 

A typical letter head suitable for 
the foreign correspondence of an 
American manufacturer is shown be- 
low: 
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facturers and exporters, it is well to 
call attention to the usual methods of 
handling oversea payments which have 
been developed to be quite as safe as 
in any domestic business. As pointed 
out before, business on the cash basis 
is almost impossible to obtain, except 
under very exceptional conditions. It 
is quite reasonable to meet the pur- 
chaser half way, which is usually done 
by sight or time drafts. It must be 
remembered that the termination of 
any transaction takes from three to 
six months, or even longer; in fact, it 
may take the purchaser from three to 
six months alone to dispose of the 
goods he has ordered in substantial 
quantity in order to reduce the over- 
head expenses. Since it has taken the 


Telephone: 
North 37,891 
Automatic 689,416. 


Cable Address: 
“Electric, Chicago.” 


Codes: 
Lieber’s 
A. B. C. 4th and Sth 
Editions 
Western Union. 


Bankers: 

First National Bank, 
hicago. 
National City Bank, 
New York. 


CHICAGO ELECTRIC CO. 


2600 NORTH STATE STREET, 
Cnicaco, ILL., U. S. A. 


Reference 
Registered: 
R. G. Dun & Co., 
Havana, 

Rio de Janeiro, 
Buenos Aires, 
Rosario, 
Valparaiso. 


In reply please refer to..... 


On the other hand, a foreign buyer 
should also have his business standing 
listed in the principal branch offices of 
the mercantile agencies in the United 
States, as, for instance, New York, 
Chicago, San Francisco, New Orleans, 
etc. He should also let this appear on 
his business stationery. Thus when 
writing to an American firm the latter 
can at once obtain a report on the 
status of the prospective purchaser 
without the delay of six to ten weeks 
that would be involved without this 
American listing. Thus mutual con- 
fidence for future business transactions 
is established rapidly, and all interests 
at both ends eliminate reasons for 
further doubt, and get to know each 
other quite well simply by utilizing 
the mediums existing in the most prac- 
tical manner. 

The following letter head is typical 
of a foreign concern: 


manufacturer from three to almost six 
months to get the goods into the buy- 
er’s possession, it is evident that the 
final disposal of the goods may involve 
well up to one year. Of course the 
final charge for such a long lapse of 
time (that is, the addition of interest 
on the capital tied up) must come out 
of the customer’s pocket. However, 
the customers in the South are quite 
up to date. They like the best, and find 
the means for gratifying their wants, 
and sometimes pay prices for goods 
they desire, which would seem to us 
unheard of. 

Assuming that there has been rce- 
ceived a telegraphic order from a re- 
sponsible firm for a good-size ship- 
ment, on the condition c. i. f., Bahia 
Blanca, Argentina, draft against ship- 
ping documents, this would mean that 
the goods are to be delivered, or rather 
the bill of lading is to be handed to 


Telefono: , Referencia 
Ra ie MANUEL ALBA Y CIA. Reade: 

f ; . MENDOZA, ARGENTINA, R. G. Dun & Co., 
Direccion telegrafica: New York, Chicago. 
“Alba, Mendoza.” Carle Fioripa 376. Madrid, London, 

Codigos: 

Licber’s. 

Bancos: Reh. NO S350 peu etra ea 
River Plata Bank, 

Mendoza, 


Buenos Aires. 


Payments. 
Before taking up the technical points 
of special interest to electrical manu- 


the agent of the buyer when he has 
accepted the draft, which is to be paid, 
say, six months from the date of ship- 
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ment from the factory. The manu- 
facturer’s forwarding agent in the 
United States takes care of handling 
the entire Oversea transaction, and the 
manufacturer gets the accepted draft 
in his hands. This draft is quite as 
good as cash, if the house which or- 
dered the shipment has the normal 
commercial standing in its home city. 
This draft can be discounted by any 
New York bank, and at present there 
are 72 banks in New York City that 
carry on foreign-exchange business. 
Thus the manufacturer can use the 
cash at all times, before the buyer 
really pays. This discount expense, 
plus the interest on the money tied up, 
is simply added to the selling price, 
and the client is quite willing to pay 
for anything in this line that is custom- 
ary. There is absolutely nothing pecu- 
liar to the whole system, except that 
it takes a longer time from beginning 
to end of a transaction. On account 
of the intimate relation of commercial 
agencies in different nations, it is sim- 
ple and safe. If the orders will seem 
to one large, the only thing necessary 
is to be exceptionally prudent, and to 
investigate carefully the prospective 
client. There are plenty of them 
abroad who are as good as gold, but 
as a rule they do not see any reason 
why they should lend the exporter 
cash in order to enable him to carry 
on his export trade, which is, in fact, 
what any c. o. d. condition would 
amount to. 


Foreign Investments. 

The whole problem is based on close 
mutual understanding and confidence. 
There is absolutely no need for imme- 
diate investment of American capital 
in foreign countries in order to develop 
an export trade, although it certainly 
facilitates the foreign buyer in deciding 
to deal preferably with that country 
which has investments in his line; but 
this matter of foreign investments will 
come by and by, when the American 
capitalist sees his way clearer than at 
the present time, and has become some- 
what more familiar with the value and 
magnitude of the business prospects 
existing abroad. There are many con- 
cessions and industrial undertakings 
awaiting the time when capital will be 
ready to act. In many of the countries 
to the South the governments give spe- 
cially favorable conditions and guar- 
antees for new capital investments. If 
this had not been the case Europe 
would as well have been slow in con- 
quering the field. There is a very large 
number of municipalities that wish the 
advantages of electric light and power, 
whether electricity is produced by 
steam, gas or fuel-oil plants, or in 
water-power projects. It is frequently 
possible, in undertaking such municipal 
or government projects, to procure the 
special privilege of entering the prin- 
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cipal machinery partly or entirely with- 
out paying the usual customs duties. 
Aside from new projects there are 
many communities of considerable size 
which have been growing very rapidly 
and need very urgently modernization 
and extension of plants already in ex- 


istence. There are obtainable many 
mining concessions combined with 
power plants, where the electrical 


energy can be supplied with great 
profit for lighting, power, and com- 
munication purposes, besides furnish- 
ing the energy needed for running the 
mining establishment. 


Value of Foreign Trade From Indus- . 


trial Standpoint. 

In a German paper it was stated not 
long ago that what American industry 
needs, in order to Overcome moment- 
ary depression in domestic markets, is 
a safety valve in export trade. This 
has largely been found in Canada, but 
there is no reason why the outlet af- 
forded by this safety valve cannot be 


extended toward the South. Since 
now the Panama Canal is in operation 
and the whole business situation 


throughout the entire world has un- 
dergone a complete change on account 
of the lamentable trouble in Europe, 
the time is peculiarly favorable for.the 
extension of American business abroad. 
From what I personally know from my 
visits to the southern countries, I would 
say that if the advancement of our ex- 
port relations with the southern coun- 
tries continues at the same slow rate 
which it has pursued, the people in 
those countries will be compelled to 
find means themselves for starting 
manufacturing which, up to the present 
time, has been carried on to only a 
very limited extent. In the end, when 
the American manufacturer would final- 
ly be ready to enter the foreign field 
actively, as he is bound ultimately 10 
secure an outlet for his products to 
keep his factory and hands busy, he 
will find it much harder to obtain a 
foothold than if he acts in the near 
future. 


Local Electrical Conditions in Buenos 
Aires. 


The following data, obtained from a 
European paper, will illustrate the 
growth of business in the city of 
Buenos Aires, the capital of Argentina, 
and may, therefore, prove of interest. 
In the year 1900 horse-driven street 
cars carried 95,000,000 passengers, and 
the electrically driven street railways 
carried 30,000,000. Ten years later, 
that is 1910, the horse-driven railways 
carried 30.000,000 and the electric rail- 
ways 260,000,000 passengers. This 
shows effectively the tremendous ad- 
vance of electrical enterprises. An- 
other example may be cited. In 1904 
the number of electric motors used for 
industrial purposes in Buenos Aires to- 
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taled 522; in 1910 the number was 7,466, 
an increase in six years of 6,944. This 
extension of the use of electricity is 
continuing very rapidly. 

Since this enterprising Argentine city 
has been supplied with generating ma- 
chinery for electrical central stations 
from many different European coun- 
tries during the last decade, a rather 
mixed generation and distribution sys- 
tem prevails. Furthermore, the equip- 
ment and materials used in installa- 
tion, both large and small, are very 
varied. In the earlier plants the most 
primitive method of installation was 
followed, whereas in the most recent 
ones most up-to-date and efficient 
equipment is found. The principal 
electric light company is controlled by 
German interests, who have nearly al- 
ways bought German equipment. Of 
the other central stations some be 
longed to Italian, Belgian, French, 
English, and other companies, who 
made their purchases in their respective 
countries. Subsequently the German 
company, by purchasing many of 
the competing plants, established some- 
thing of a monopoly for the supply 
of current, not only for public light- 
ing, but also for the private supply 
of electricity for light and power 
and for the current used by the en- 
tire street-railway system. The latter 
is combined with the light and power 
distribution. All distribution is made 
by underground cables throughout. In 
some cases the energy is transmitted 
from the generating stations to a num- 
ber of intermediate transformer substa- 
tions, where the voltage is stepped 
down and the energy transmitted to 
converter substations, from which the 
final distribution takes place. The sub- 
stations are tied together for emerg- 
ency supply. Lately new foreign and 
national interests have started new 
plants through recently granted con- 
cessions and the competition is now 
quite keen. 

The following tables give interesting 
data on the principal generating sys- 
tems in the city. Polyphase plants are 
almost invariably three phase. 

Several of these substations have 
storage batteries as auxiliaries, the one 
in the Posadas station having a rated 
capacity of 12,000 ampere-hours. From 
the third table it is evident that the 
prevailing distribution is direct current 
for lighting, power and traction pur- 
poses. Lighting and the smaller appli- 
ances and motors are practically always 
220 volts. Larger motors are direct cur- 
rent 440 volts and sometimes 500 volts. 
Both single-phase and polyphase mo- 
tors are being introduced, and quite a 
few are already in use. These are usu- 
ally 50 cycles and 110, 220 or 300 volts 
depending on size. 

Besides the plants listed, there oper- 
ates in Buenos Aires also the Compania 
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BUENOS AIRES GENERATING PLANTS. 


Station Kind of Current Frequency Voltage 
Dock Sud............. Polyphase ......ssssosesssesessees weaned and 50. oc ccicedans 13,000 
Boca ....sssssesssesoe Polyphase ......ssasssssosoessssosseso 25. eisie weotaur ,600 
Paraguay ..........6. Direct current (3-wire)...........06. bu Jamena aboard 450-225 

Direct current .....cccccccncccvecace ie. aaee ue 600 
Paseo de Julee....... Polyphase .......osssesssossossssoes 50. “sg saeida dew 3,250 
CUYO |i te mnts ae ei menings Direct current (3-wire)............6- a etal ana Ee 450-225 
La Capital............ Direct current ......cccccccccvcccees eh. audda imee aa 580 
Moron 6 463.s44ked20-a08 Direct current (3-wire).........se... Se. Dabewe Dosa 450-225 
Lacroze 2... .. cee eee Direct current ....sessessesossiesssso See alee eed ease 550 

TRANSFORMER SUBSTATIONS. 

re Capacity Fre- mary Secon- At Santa Fe and Rosario in Santa Fe 

ubstation (K.W.) quency (volts ary i i A 3 
BOTER 000 NO” 42500 6,600 Province are direct-current plants op 
Herrera 2,000 50 12,500 6,600 erating at 500 volts and 440-220 volts, 
Pinzon, Montes ivel At Cordoba i lv- 
Pen a Sone 50 12,500 6,600 respective Ye ordoDa 1S a po y 

zopardo 50 12,500 3,300 i in 
Mon Casa Soup «Ey: a a phase plant with 700-volt generating 
Banfield 1,200 50 12.500 2.200 plant and 11,000 and 2,000-volt trans- 
Vidal 750 50 12,500 12,500 

CONVERTER SUBSTATIONS. 
Capacity Frequency Primary D. C. 
Substation K. W. Cycles Volts Volts Use 
Bustamante ...........000. 4,200 2 6,300 E00 L. a 
55 ‘ 
Pozos 055s aad onakeiees 3,800 25 6,300 500 L. & P. 
Posadas ....eesesuseessesee 3,000 25 12,500 500 L. & P. 
Salta o ee cn gates ena oad 2,600 25 6,300 550 T. 
Paseo Colon................ 2,400 25 6,300 F L. = P. 
5 : 
LTUBUAY gecesi Be 2,000 25 6,300 550 T. 
Humberto I......ssssess.se 1,750 25 6,300 550 L. & P 
Guemes ..... cece ec ce ee eee 1,200 25 6,300 550 L. & P 
Barraca Ocampo .......... 1,200 25 12,500 550 T. 
Flores .......... ERER 1,200 25 6,300 ano L. = P. 
Belgrano 650s. ieee ds ... 600 25 12,500 550 T: 
Quilmes 6.2 mei vee ie ene 540 50 6,300 500 L. & P. 
550 T. 
L. & P. = Light and power. 
T = Traction (street-railway service). 
Italo-Argentina de Electricidad, which mission lines, the local distribution 


has a new and modern 20,000-kilowatt 
generating plant, containing Diesel en- 
gines and supplies energy for light and 
power in competition with the other 
companies. It also furnishes energy to 
the city for the operation of 2,000 street 
arc lamps. 

In Buenos Aires there has been put 
in operation recently a passenger sub- 
way, running from the Plaza Mayo to 
the Plaza Once, the latter being the 
terminal of the Buenos Aires Western 
Railway Company. This company in- 
tends to electrify its line 36 kilometers 
(22.3 miles) inland from the Plaza Once 
to Moreno: this line works in conjunc- 
tion with the company’s freight subway 
from the terminal to the port. 

Provincial Argentine Plants. 

The Argentine Republic contains the 
following 14 provinces, given in the 
order of their importance: Buenos 
Aires, Santa Fe, Entre Rios, Corrientes, 
Cordoba, San Luis, Mendoza, San Juan, 
La Rioja, Catamarca, Santiago, Tucu- 
man, Salta and Jujuy. 

In the province of Buenos Aires, out- 
side of the capital city, there are quite 
a few generating plants. The follow- 
ing table gives the characteristics of the 


being 230-115 volts. At San Luis the 
plant supplies direct current at 440- 
220 volts. At Trapiche and Cachueta, 
in Mendoza Province, the polyphase 
supply is 50 cycles, generated at 5,000 
and distributed at 225 volts. At Zonda 
and Concepcion, San Juan Province, 
polyphase 50-cycle supply prevails at 
500/10,000/210 volts. At Tucuman di- 
rect current is supplied at 500 volts, 
at Catamarca direct current at 220 volts, 
and at Santiago del Estero, Salta, Jujuy, 
and the tunnel station La Cuevas the 
direct current is 440-220 volts. 

The Sociedad de Electricidad del 
Rosario, Rosario de Santa Fe, operates 
a new plant, since early in 1913, of 18,- 
000-kilowatts capacity. It supplies en- 
ergy for public lighting by 1,500 arc 
lamps, besides having a supply to all 
private customers. Alberdi, near Ros- 
ario, has recently had electric light in- 
stalled throughout the city. The city of 
Trenque Langue has a new power plant 
with two Sulzer-Diesel engines driv- 
ing generators for a direct-current, 
three-wire system operating at 440-220 
volts. 

The Compania de Luz y Fuerza, of 
Mendoza, is enlarging its plant with 


most important stations: Diesel-engine-driven equipment. Com- 
City Kind of Current Voltage 
Bahia Blanca...........cccccccee: Polyphase, 25 cycleS.........cccceceee 5,000 
Direct. Current .cdk ob his Gc eeu Skene sd Se6 150 and 550 
Bahia Blanca.................--..-ningle phase, 50 cycles...........0..2- 500 
Bahla Blanca (War Dept.)....... Direct current occa 4a sa cone ocean oe eee 500 and 220-110 
La Pla tas ndew tiie caw eee eas Direct current cea sdudene vers Cou deeds 550 
dlar del Plåata......ssesssssessso» Direct current ....sssssessasossosesose 450-225 
AZIE eu a e E E Eee A Direct current ....sssssssssssessssose> 450-225 
Chivilcoy oc Sak bee oe eS secco Direct current "as coin aw ce eee teses ised 550 
Avelläáneda .carve dS ceee kede ates Direct current ...ssssssosssosssosssss> 440-220 
Tres AFrOvVOS.e idea cei eee we eae Direct current ....... ccc cee ee eects 440-220 
San Martin......sssceseseossssssseo Direct current ........sssssesssssesseo 440-22 
Single phase, 50 cycles................ 2.500 
San Nicolas... ..cccccesccecs ..... Direct current 606: csrke ore cioa ow hie wees 449-22 
San - POCO isc wisi vo FW 4a iw ee ees Direct current ..2405.53 6 ok Cornea 220 
Quilmes 2c fetes eh ieee eae Polyphase. 45a thea nee sees tea ase Dae 2,300 
Direct Current  cxscis a ceve bea p ees e eevee 440-227 
Lomas de Zamorra.........-.c0e, Polyphase, 50 cycles.........cccceeee 6.300/2.500/110 
Adr rokie seis bie i EEE PIRES CS Single phase jy essavwe es aw ee nee Se een 2,000/220-110 
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pania Hidro Electrica de Tucuman, of 
Tucuman, has a new plant for supply- 
ing energy for public and private light- 
ing and for the electric-railway line 
(1,200 volts). Sociedad para Empresas 
Electricas, of Buenos Aires,’ also con- 
trols the electric lighting in Bragado, 
Necochea, San Juan and Resistencia. 
Compania Anglo-Argentina, of Buenos 
Aires, has bought the power plant and 
local electrical company in Villa Mer- 
cedes. 

Compania Andina de Electricidad 
owns a hydroelectric plant on the Rio 
San Juan, about six miles from the city 
of San Juan, and transmits about 2,- 
700 horsepower to the city at 11,000 
volts. Compania de Electricidad de la 
Provincia de Buenos Aires owns plants 
in Junin (recently enlarged) and Azul. 
In the latter city, the municipality 
some time ago organized a co-operative 
undertaking to build a competing plant. 
Companio de Luz y Tranvias del Norte, 
Salta, operates an electric railway to 
the coast. 

As to the lamp sockets used in Argen- 
tina, in the city of Buenos Aires they 
are, for the most part, of the Edison 
screw-base type, and the Ediswan 
(English) or bayonet-base type. Many 
candelabra-base lamps are also used. 

From the foregoing data of the 
principal electrical plants in Argen- 


tina, it will be easy to get some 
idea of the varied nature of the 
development of electrical industry 


in that country. Argentina has ad- 
vanced quite remarkably in this re 
spect, compared to most of the other 
South American countries, but is still 
in its comparatively early electrical-de- 
velopment state. 

Prospects for the electrical field 
are so immense there that it is impos- 
sible to go into this matter in any de- 
tail in this brief article. When the de- 
velopment of the oil fields in the in- 
terior of the country has been more 
advanced, so that the fuel supply will 
be more abundant and easily obtained, 
much electrical development must re- 
sult. This also is true respecting hydro- 
electric plants, for the construction of 
which there are numerous water powers 
available. 

There is, it is evident, an excel- 
lent opportunity for the sale of every 
kind of electrical material. In the 
smaller towns the distribution systems 
are, of course, overhead, and the size 
of the plant installation in general is 
moderate, because of the prevalence of 
one and two-story houses. In the large 
cities, however, the most up-to-date 
wiring system in conduit will be found. 
In other words, a large variety of ma- 
terial and types of installation exist. 
The German Electrical Code has been 
adopted in Argentina for all electrical 
work, in accordance with the recom- 
mendations of the electrotechnical con- 
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gress held in Buenos Aires in February, 
1913. The trade journal La Ingenieria 
issued in Buenos Aires, is a good 
medium for advertising any kind of 
electrical goods. 


Need for Special Equipment. 

In order to make any headway in 
Argentina, as well as in most of the 
Latin-American countries, a traveling 
salesman from a manufacturer must 
have a very intimate knowledge of the 
entire line he sells, and also of the pos- 
sibility of his firm making special 
types slightly varied from the standard 
line. Thus, if he gets an opening for 
some special material in his line which 
the prospect has formerly been buying 
from a European exporter, and if the 
client insists on getting identically this 
same type that he has been using for 
years, the salesman should be able to 
state immediately whether the exact 
article can be supplied, and the ap- 
proximate price, which must include the 
extra expenditure for any tools and 
dies which may be necessary to turn 
out the article in question, dependent 
on the size of the order involved. To 
push the sale of only those goods that 
are standard in the United States is a 
serious error, because the climatic con- 
ditions in the tropical countries have 
much to do with apparently insignifi- 
cant details. Both on account of ex- 
cessive moisture and the abundance of 
insects, electrical material must be 
guarded against difficulties, such as 
short-circuits, that might be brought 
about if special provision is not made 
to counteract this. 

(To be continued.) 
ee ee eee 
Columbus Jovian Meeting. 
Jovians of Columbus, O., started 1915 
activities on January 7, with a noonday 
luncheon at the Virginia Hotel, at which 
58 members were present. W. W. Win- 
ship, of Philadelphia, past senator-at- 
large, was the speaker of the occasion. 
His talk was on the growth of the Jovian 
Order throughout the country, and the 

best methods of recruiting. 

Reports were heard from committees 
appointed at the last meeting before the 
holidays. Their activities were discussed 
informally, particularly with respect to the 
rejuvenation, which is to be held in Feb- 
ruary. A financial plan is being worked 
out which will provide the means for 
larger usefulness to the entire electrical 
industry. 

a EE Coe 


Rejuvenation in Chicago. 

The first Jovian rejuvenation of the 
new year will be conducted at the Hotel 
Sherman, Chicago, on Monday evening, 
January 18. 

An interesting entertainment pro- 
gram is being arranged. E. W. Donoho 
is chairman of the Membership Com- 
mittee. 


SHORT-CIRCUIT CONDITIONS 
ON TRANSMISSION SYSTEMS. 


Monthly Meeting of American Institute 
of Electrical Engineers. 


The 303rd meeting of the American 
Institute of Electrical Engineers was 
held at the Engineering Societies 
Building, New York City, on the even- 
ing of Friday, January 8. President 
Paul M. Lincoln called the meeting 
to order at 8:20 p. m. A paper was 
presented by I. W. Gross, entitled 
“Theoretical Investigation of Electric 
Transmission Systems Under Short- 
Circuit Conditions.” 


The parts of a high-tension system 
for which protection must be furnished 
under short-circuit conditions are: (1) 
oit switches against absolute failure; 
(2) generators, transformers, busbars, 
underground cables, against mechanical 
forces; (3) all apparatus against over- 
heating; (4) the system as a whole 
against complete shut-down. The use 
of reactors is only fully effective when 
they limit the short-circuit current to 
meet all of these conditions. Oil 
switches for 11,000-volt, three-phase 
systems can be obtained to handle 
short-circuit currents of 36,800 amperes 
(r. m. s. value). The author first inves- 
tigated the mechanical forces due to ex- 
cessive currents in electrical apparatus, 
and especially in underground cables 
and busbars. In a three-phase cable 
of size 3/0, carrying 70,000 amperes, 
the force is over one ton per foot. The 
greater spacing of busbars keeps the 
force to a lower value, but with a 
20-inch triangular spacing and 100,000 
amperes, the force reaches 100 pounds 
per foot. With supports nine feet 
apart, the force on one support is near- 
ly one-half ton. Curves are plotted 
showing the relation between force and 
current. The heating of the conduct- 
ors of the cable from the instant of 
short-circuit to a time 0.8 second later 
was traced analytically during the 
transient state of the current, and typi- 
cal computed heating curves presented. 
The maximum current occurs with an 
asymmetrical wave, which is produced 
when the instant of short-circuit coin- 
cides with zero voltage. The temper- 
ature rise in this case may be con- 
siderably greater than for a symmetrical 
current wave. The insulation of the 
cable may be endangered in the very 
short time it takes an oil switch to 
operate, and consequently the heating 
may be the limiting feature in con- 
trolling a short-circuit. The maximum 
temperature may be limited by increas- 
ing the cross-section of the cable. Pres- 
ent schemes of introducing reactors in 
power circuits are as follows: (1) re- 
actance in generators and generator 
leads; (2) reactance in separate feed- 
ers; (3) reactance in main power-house 
bus between generators. Also various 
combinations of these may be used. The 
author then described a method, sug- 
gested by H. G. Stott, which has proved 
of merit. It consists in paralleling all 
generators through reactors on a syn- 
chronizing or transfer bus, and taking 


- power through a separate set of react- 


ors directly from each generator, rather 
than from the synchronizing or main 
station bus. This scheme was analyzed 
at length, and the possible short-cir- 
cuit currents determined. This method 
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is extremely flexible and effective. It 
limits the current to a safe value with- 
out an excessive reactance in the circuit. 
It also protects the machines against 
mechanical injury, due to poor syn- 
chronizing, and can transmit power with 
less voltage drop than with the bus- 
reactance scheme. It makes possible 
the use of generators having low in- 
herent reactance, provided the machine 
is designed to withstand dead short- 
circuit at its terminals. The lower the 
reactance of the generator, the less 
possibility there is of synchronous ap- 
paratus on the system dropping out of 
step. The method of plain feeder re- 
actance is not fully effective, as trou- 
ble on the main station bus is almost 
certain to cause synchronous apparatus 
to drop out of step. Station busbar 
reactance is effective under short-cir- 
cuit conditions, but is objectionable un- 
der normal operation on account of the 
large voltage drop in transmitting 
power from one end of the bus to the 
other. The effect of paralleling feed- 
ers at the substation end was also con- 
sidered. 

The discussion was opened by Henry 
G. Stott, who mentioned the condi- 
tions giving rise to the study of this 
problem. The power station is de- 
signed for six 30,000-kilowatt units, but 
it was found that the feeders and bus- 
bars, rather than the generators them- 
selves, needed protection. The first im- 
pulse was to insert reactors in each 
feeder, but it turned out that these 
would be too large to be practicable. 
The insertion of reactors in the bus- 
bars presented the objection of enor- 
mous voltage drops. The scheme de- 
scribed was finally hit upon. The enor- 
mous forces and temperatures found to 
be possible were astonishing. With 
the arrangement of reactors shown, it 
is hoped to limit short-circuit currents 
to about 22,000 amperes, which can be 
handled by the oil switches. 


Philip Torchio told of putting lock- 
ing devices on disconnecting switches 
to prevent them from opening under 
short-circuit; also of insulation being 
destroyed by heating due to short-cir- 
cuit. He proceeded to discuss different 
methods of protection by means of re- 
actance, and emphasized the import- 
ance of the problem of protection. He 
preferred a scheme of feeder reactance 
and bus reactance to the one proposed 
by Mr. Gross. Engineers ought to come 
to some definite conclusions and agree- 
ment as to the best methods of pro- 


tection. In Europe it is considered 
safer not to centralize. In Berlin, for 
example, different stations suppiying 


different territories are run indepen- 
dently, and not tied together. He 
considered the methods in use in this 
country preferable, however. 

Cassius M. Davis pointed out that 
the existing conditions could not be 
determined with accuracy. Thus the 
generator reactance is not exactly 
known. The rate at which the short- 
circuit current in it dies down is not 
well known. The resistance of the so- 
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called short-circuit must be assumed. 

In practice, probably only one phase 

of a polyphase circuit is short-circuited. 

The back feed from synchronizing ap- 

paratus in substations is not exactly 

known, and yet this may be an im- 

portant part of the total power at short- 

circuit. The problem is, therefore, one 
in which many conditions must be as- 
sumed. He discussed new methods of 
determining approximately the value of 
the current on short-circuit conditions. 

Mr. Davis favored the scheme proposed 
by Mr. Gross. He had derived formulas 

for the temperature rise, assuming di- 
rect rather than alternating current of 

the same effective value, which he ex- 
plained. These formulas gave values 
differing slightly from those found by 

Mr. Gross. 

H. R. Woodrow said the especial ad- 
vantage of feeder reactance is where 
feeders are paralleled in the substations. 
Oil switches for the maximum breaking 
capacity mentioned by Mr. Gross are 
large and expensive, and a further re- 
duction of the maximum current is 
often warranted in order to permit the 
use of smaller switches. He pointed 
out that the maximum forces occurring 
are twice the average forces computed 
in the paper. He did not think the ar- 
rangement of buses in a straight line 
would reduce the maximum stress as 
much as was calculated by the author. 
He also pointed out the enormous 
forces arising at a right-angle bend of 
the conductor. If a conductor is heated 
100 degrees or more, its resistance will 
rise 35 or 40 per cent, which will in- 
crease the amount of heat liberated. 
However, as the author did not allow 
for any absorption of heat by the in- 
sulation, these two omissions might off- 
set each other. He claimed that equa- 
tions 17 and 18, given by Mr. Gross, 
were in error, and gave the correct 
values. 

James Lyman said that the great 
problem is to get the minimum re- 
actance to give the maximum protec- 
tion. He formerly thought that by 
proper protection feeders could gener- 
ally be run in parallel, but now finds 
the tendency in the opposite direction. 

John B. Taylor thought more atten- 
tion should be given to the calculation 
of maximum temperature in the cables. 
The resistance co-efficient of tempera- 
ture of the conductor should be con- 
sidered. The insulation does not ab- 
sorb much heat because, although its 
specific heat is higher than that of 
the copper, its mass is comparatively 
small. 

R. W. Atkinson pointed out that the 
maximum force, which 1s the import- 
ant thing, may be double that com- 
puted for a symmetrical wave, and 
more than four times as great for an 
asymmetrical wave. While the strength 
of the insulating paper is amply suffi- 


cient to resist the forces developed 
when the cable is new, this strength 
may deteriorate very much with time 
and use. Overheating of the cable will 
reduce the strength. Such material may 
for a short time withstand tempera- 
tures ot 200 or 300 degrees centrigrade 
without serious change. He described 
experiments in sending enough current 
through a No. 8 conductor to melt it. 
The two layers of insulation next to 
the conductor were completely charged, 
but the remainder were not affected. 
A large amount of gas was given off, 
however, and this might destroy the 
lead cover of a cable. 

Charles L. G. Fortescue said that the 
degree of protection made against any 
contingency should be based on its 
probable frequency, and the extent of 
damage that would result. Short-cir- 
cuits are much more liable in feeders 
than in station buses, and therefore 
protection should be designed to re- 
lieve such a feeder with the least pos- 
sible disturbance to the system. A 
design which permits short-circuit in 
a single feeder to cause as much dis- 
turbance as a short-circuit at the bus 
is inadequate. He consequently favor- 
ed a combination of the scheme of Mr. 
Gross and the feeder-reactance scheme. 

Hans Lippelt favored transmission 
with direct high voltage. This obvi- 
ates the low power-factor introduced 
by reactors with the accompanying de- 
crease in capacity. Reactors can be used 
on a direct-current system and can be 
provided with iron cores. A short-cir- 
cuit current can then not rise quickly 
to its maximum value, and this maxi- 
mum i$ also limited. Switches can be 
provided which, instead of breaking the 
circuit, introduce resistance. The ef- 
fect of lightning can also be localized 
by such choke coils. The Thury sys- 
tem has given great satisfaction and is 
being used in a power-transmission line 
between Sweden and Denmark for a 
voltage of 90,000. The cables are laid 
on the bottom of the sea, and it was 
not found economical to use alternat- 
ing current. 

In closing the discussion, Mr. Gross 
pointed out why it was impossible to 
use Mr. Torchio’s scheme for the power 
station in question. There are cases, 
however, where busbar and feeder re- 
actances are suitable. 

eer eo eee 

Institute Conventions in 1915. 

The American Institute of Electrical 
Engineers will hold a midwinter con- 
vention in New York City on February 
17, 18 and 19. 

The usual summer convention will be 
held in the East the latter part of June. 

A Panama-Pacific convention will be 
held in San Francisco during the week 
beginning September 13. This will im- 
mediately precede the International En- 
gineering Congress. 
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Chicago Jovian League. 

E. N. Hurley, of the Hurley Machine 
Company, and president of the Illinois 
Manufacturers’ Association, was the 
principal speaker at the Jovian League 
meeting in Chicago on January 11. He 
spoke on the subject of “Our Trade Re- 
lations with South America,” referring 
particularly to personal observations on 
a recent trip through the country in 
question. Mr. Hurley explained that 
electrical development in South Amer- 
ica is comparable with the development 
in this coutnry from almost every 
standpoint. However, with the possible 
exception of Brazil, European capital 
and equipment is exclusively employed, 
although many of the executives and 
operators of the utilities are natives of 
the United States. 

Mr. Hurley said that all of us are anxi- 
ous to increase our business—but, too 
many of us are inclined to pay undue at- 
tention to what our competitors are do- 
ing, borrowing trouble about dull times, 
and worrying over the future of our 
country. “If we paid more attention to 
our own affairs we would have ample 
time to ascertain the actual cost of pro- 
ducing our goods and the cost of selling 
them. 

“If we were to put our houses in or- 
der, get at the real facts regarding the 
cost of our products, establish an up to 
date method of accounting, charge off 
liberally for depreciation and present bal- 
ance sheets in accordance with good busi- 
ness practices, we would be in a position 
to compete with any country in the world 
in any market of the world. The man- 
ufacturer who does not know what his 
goods cost is generally the fellow who 
is cutting prices and demoralizing the 
industry he may be engaged in.” 

One of the reasons why the German, 
English, French and other European 
countries have succeeded in getting the 
large contracts to furnish the South 
American countries with most of their 
electrical material and appliances, is be- 
cause the Europeans have been engaged 
in their respective businesses for a num- 
ber of years; their plants are well or- 
ganized and they are most thorough in 
arriving at the actual cost of producing 
their goods, as well as the cost of sell- 
ing them. Having this information al- 
most at their fingertips, whenever an 
order is to be placed in any foreign 
country they absolutely know what 
quotations to make and just how far they 
can go. 

The American manufacturer has been 
busy at home making a substantial profit 
on a small gross business and has been 
rather indifferent about increasing it so 
long as his profits were reasonably large. 

“But the day of large percentages of 
profits on a small gross business is over 
said Mr. Hurley. To-day competition 
is more keen and if we want big profits 
—which I think we all do—we must find 
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them in big volume, and to get this in- 
crease we must go into the forgein mar- 
kets.” 

Mr. Hurley said that a powerful for- 
eign trade would create such a wave of 
prosperity as to tide the country over at 
a time when it might be visited by do- 
mestic depression. In this respect, he 
said that financial and business depres- 
sion at present extends throughout Latin 
America. 

Ell C. Bennett, Mercury of the Jovian 
Order, was present and spoke briefly 
relative to the need for more members 
and to the plans for increasing the vol- 
ume of advertising in the Joztan. 

Thomas Bibber, W. R. Pinckard and 
Homer Niesz also were called upon. 
The meeting was in charge of Morgan 
Ellis, second tribune. 


—————_»+--e-—____ 
Plans of National Joint Committee 


On Line Construction. 


For the purpose of completing its or- 
ganization and laying out its working 


program the National Joint Committee. 


on Overhead and Underground Line Con- 
struction held a meeting at the headquar- 
ters of the American Institute of Elec- 
trical Engineers on December 16, 1914. 
According to present plans this Commit- 
tee will prepare specitications for sug- 
gested practices or perhaps recommend 
modifications of existing regulations re- 
lating to the fullowing subjects: 

(1) Underground and undergrade 
crossings. 

(2) Crossings of electric wires over 
electric railway tracks. 
(3) Crossings of 

wires. 

(4) Overhead crossings of wires or 
cables of telegraph, telephone, signal and 
other circuits of similar character over 
steam-railroad rights of way, track, or 
lines of wire of the same classes. 

(5) Overhead crossings of electric 
light and power lines. 

(6) Parallel lines. 

Specifications covering subject No. 4 
already prepared by an earlier joint 
committee representing various interests 
are now being considered for adoption 
by the National Joint Committee. Sub- 
ject No. 5 has been covered by the pres- 
ent standard specifications, the edition 
adopted and published by the American 
Electric Railway Engineering Associa- 
tion being the latest revision. The other 
subjects are new and specitications re- 
lating thereto will have to be prepared 
by the committee which desires to en- 
list the co-operation of all persons and 
associations interested in any subject per- 
taining to line construction, with the ob- 
ject of preventing duplication of work 
and insuring uniformity in the specifica- 
tions adopted by the various associations, 
thereby avoiding all unnecessary con- 
flicts, and it is the desire of the Com- 
mittee to be looked upon more or less 
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as the court of last resort in the formu- 
lation and interpretations of specifica- 
tions and as such should like to receive 
the hearty support of all intcrests con- 
cerned. 

The National Joint Committee is made 
up of official delegates and alternates 
from the following organizations: Amer- 
ican Railway Association, American 
Railway Engineering Association, Rail- 
way Signal Association, Association of 
Railway Telegraph Superintendents, Na- 
tional Electric Light Association, Ameri- 
can Electric Railway Engineering Asso- 
ciation, American Institute of Electrical 
Engineers, American Electric Railway 
Association, American Telephone and 
Telegraph Company, United States Bu- 
reau of Standards, Independent Tele- 
phone Association of America, Western 
Union Telegraph Company, Postal Tel- 
egraph Company. 

Farley Osgood, Newark, N. J., is chair- 
man, and G. W. Palmer, Jr.. Boston, 
Mass., is vice-chairman of the ¢-.nmittee. 


The secretary is R. D. Coombs, 30 
Church Street, New York, N. Y.. and 
W. H. Feller, 759 Broad Street. New- 


ark, N. J., is assistant secretary. 

| ——ee T 

Tax Assessments on Utility Prop- 
erties Subject to Review in New 

Jersey. 

Establishing a precedent for future 
taxation of utility properties in New 
Jersey, the State Court of Errors and 
Appeals has handed down an impor- 
tant decision in setting aside the as- 
sessment for 1911 of $7.385,180 on the 
property of the Long Dock Company, 
a subsidiary of the Erie Railroad Com- 
pany, at Jersey City. The land under 
discussion embraces about 577 acres, 
fronting on the Hudson River, and 
comprising piers, docks, elevators and 
railroad tracks. 

In 1911 tax assessments to the aggre- 
gate amount noted were levied by the 
Board of Assessors, this including an 
addition of about 20 per cent to the 
former valuation. In being brought 
before the Supreme Court, this tribunal 
sustained the assessment, holding that 
it would not, in setting the question of 
fair value, oppose its judgment to that 
of an administrative board entrusted 
by law with the duty of fixing such 
value, and that the State Board of 
Assessors was a judicial body whose 
findings could not be reviewed unless 
the principles upon which their deter- 
mination was reached was “inherently 
and legally vicious.” 

The Court of Errors and Appeals in 
reversing this view states that the 
lower court treated the valuation of 
the State Board of Assessors as if it 
were the judgment of a judicial 
tribunal and the Supreme Court a 
mere appellate tribunal passing upon 
questions of law only. It declares that 
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under the railroad tax act it is the 
duty of the Supreme Court to afford 
relief as well in cases where the 
amount of tax is excessive or insufh- 
cient, as in cases where the principle 
of law upon which the assessment 1s 
made is erroneous or does not hold, 
and that assessments levied by taxing 
tribunals are reviewable even if the 
question at issue is one of fact in- 
stead of law. In conclusion the Court 
says: 

“The hearing must be a real, not a 
sham hearing; the taxpayer has the 
right to support his allegations, if need 
be, by proof; to determine whether 
there is need of proof, he must know 
what he has to meet; hence, he has 
the right to know what knowledge the 
individual members of the State Board 
of Assessors have upon which to base 
their valuation, and for that purpose 
to call the members of the Board as 
witnesses and cross-examine them as 
to their individual knowledge of facts, 
but not as to the method by which 
the Board reached its results.” 

This decision by the Court of Errors 
completely changes the principle that 
has been observed heretofore by the 
courts of New Jersey in dealing with 
appeals in cases of tax assessments of 
railroads and other utility properties. 


Public Utility Regulation Dis- 
cussed in Pennsylvania. 


That the theory and practice of pub- 
lic utility laws and commissions in gen- 
eral and of Pennsylvania in particular, 
work to the ultimate advantage of both 
the public and the utility companies, 
was conclusively shown by Lawrence 
H. Rupp, district attorney of Lehigh 
County at the January meeting of the 
Lehigh Valley Light & Power Com- 
pany, Section of the National Electric 
Light Association, held at Allentown, 
Pa. 

Mr. Rupp is a member of the firm. of 
Butz & Rupp, legal advisors to the 
Light & Power Company, and is one 
of the best known lawyers in eastern 
Pennsylvania. In an admirably clear 
and simple exposition of the facts, he 
traced the events leading up „to the 
framing of the Pennsylvania utility law 
and, taking up the most important 
points in the act, drew analogies with 
similar cases in the common law to 
prove that regulation 1s purely a mat- 
ter of the adaptation of the common 
law to modern conditions. While one 
or two minor provision in the law as 
enacted by the Legislature are obviously 
unworkable for all parties concerned 
and therefore unfair and unconstitu- 
tional, such flaws will undoubtedly be 
climinated when they are ultimately 
brought to the attention of the law- 
making bodies. 
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New Electrical and Mechanical 


Appliances 


Arrow Socket and Receptable for 
Gas-Filled Tungsten Lamps. 


A new socket and receptacle for 
mogul base lamps are shown in the 
accompanying illustrations. The socket 
with yoke is of the same over-all length 
as the brass-shell mogul sockets al- 
ready on the market and can be used 
with fixtures already designed for those 
brass-shell sockets. 


The receptacle shown herewith is 


Arrow “E” Ventilated Socket and Recep- 
tacle for Gas-Filled Lamps. 


adapted for exposed wiring and is so 
designed that the porcelain lugs pro- 
jecting below the bottom surface of the 
receptacle allow an air space between 
the receptacle and the surface to which 
it is attached. Both of these devices 
are particularly adapted for use with 
the new gas-filled high- efficiency tung- 
sten lamps, and are manufactured by 
the Arrow Electric Company, Hartford, 
Conn. 


Metropolitan Inclosed Service 
Switch and Meter-Protecting 
Device. 

The demand of modern engineering 
practice and municipal safety requires 
all conductors to be inclosed in me- 
tallic conduit. Installations so equipped 
have been found to be a source of real 
economy. This progress has naturally 
made necessary the development of 
modern protected switch and cutout 
apparatus. 

The Metropolitan inclosed service 
switch has been designed to offer maxi- 
mum protection against unauthorized 
interference, obtaining unmetered cur- 
rent, fire hazard, injury or damage 
due to accidental contact with live parts, 
interruption of service, etc. It con- 
sists of a switch-cutout using standard 
plug fuses and a sealable metallic box. 
The switch mechanism is of the double- 
break plunger type actuated by springs. 
The fuses and all accessible energy- 


Fig. 1.—Bottom and Side View of Iinclosed 
Service Switch, Open Position. 


carrying parts are dead when exposed, 
and danger of shock when installing 
fuses is consequently eliminated. The 


switch mechanism may be sealed in 


closed or open position or may be left 
unsealed, so that the consumer can re- 
new the fuses when they become de- 
fective or blow out. The box in which 
this unit is mounted is equipped with in- 
terchangeable conduit knockouts at each 
end and sides, permitting the use of 
several sizes of conduit. 

Fig. 1 shows a 30-ampere, three-pole 
service switch in open position. The 
photograph was taken so as to show 
the under side of the switch where 
the plug fuses are placed. When the 
switch is pushed in, these are entirely 
hid. Suitable openings are provided 
on the house side of the switch to per- 
mit open wiring of the house circuits. 


For meter protection provision is 
made on the end of the switch box to 
fasten metallic meter adapters, which 
are made to conform to the different 
shapes of the various watt-hour meters 
now on the market. These adapters com- 
pletely cover and protect all of the con- 
ductors around the meter, preventing 
any method of unauthorized interference 
or tampering. A combination inclosed 
service switch and meter-protecting de- 
vice is shown in Fig. 2. This shows 
the switch mechanism closed. 


Fig. 2.—Combined Service Switch and Me- 
ter-Protecting Device. 


These switches and protective devices 
are manufactured by the Metropolitan 
Engineering Company, 30 East Forty- 
second Street, New York City. 

ec 


American Telephones in China. 
An American company has lately in- 


_ Stalled a modern central-energy telephone 


system at Changsha, China. It has an 
initial capacity of 1,000 local and 30 toll 
lines. , 
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Motor-Driven Inverted Drill. 

The interesting feature of the drill 
shown in the accompanying illustra- 
tion is that it drills from the bottom 
upwards instead of vice versa, which 
is the usual practice. This machine 1s 
designed for drilling billets, 20 inches 
long and 4 or 5 inches in diameter. The 
advantage of drilling them in an in- 
verted position is that the driving spin- 
dle is held rigid at the bottom of the 
machine and vibration is reduced to a 
minimum on the drill, which is of small 
size and 24 inches long. 

The head of the machine is really 
a jig for holding the pieces, and two 
sets of jaws are provided to grip the 
upper and lower parts of the billet and 


Motor-Driven Inverted Drill. 


insure centering. There is also a jack- 
screw for holding the billet in place. 

The machine is manufactured by the 
Foote-Burt Company, Cleveland, O., 
and is driven by an 8.5-horsepower 
Westinghouse direct-current adjusta- 
ble-speed motor running at 800 to 1,- 
600 revolutions per minute and con- 
trolled by a Westinghouse drum con- 
troller. 

ee ee EE 
Central Electric Company of Chi- 
cago Announces Change in Sell- 
ing Organization. 

Effective January 11, the sales force 
and selling policy of the Central Elec- 
tric Company, of Chicago, Ill., will be 
under the immediate direction and 
supervision of John R. Olsen, city sales 


. cator. 
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manager, and A. J. Selzer, county sales 
manager. Mr. Olsen’s promotion fol- 
lows 12 years of service for his com- 
pany, during which period he has ad- 
vanced from the billing desk to his 
present position. Mr. Selzer, formerly 
Chicago representative for the Adams- 
Bagnall Electric Company, brings a 
wide knowledge of the industry and the 
valuable asset of a host of friends to 
his new position as county sales man- 
ager. 

Another well desired promotion, fol- 
lowing Central Electric Company’s 
change in policy, is that of B. J. 
Kacin, who will have charge of in- 
dustrial sales as special industrial plant 
representative. The designation of Mr. 
Kacin for this important post is the 
reward of 16 years of loyal work, be- 
ginning with a job as office boy. 

en ene 
Cartridge Fuse With Renewable 
Sealed Fuse Element. 

\ new type of cartridge fuse of in- 
genious construction that is practically 
a fuse within a fuse has been placed on 
the market by the Star Fuse Company, 
[ncorporated, 448 Broome Street, New 
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clips of the caps on the outer casing 
referred to above. 

Renewal of the fuse element can be 
very quickly and easily effected. It is 
necessary merely to unscrew either 
outer end cap, pull out and discard the 
blown inner element, insert a new ele- 
ment, and replace the outer cap. The 
outer casing and end caps can be used 
again and again. Considerable econ- 
omy is thus obtained, since the cost of 
the new inner element is much less than 
that of an ordinary non-renewable 
cartridge fuse. The Star fuses are made 
up in standard ratings and to standard 
Code dimensions. They are well de- 
signed and sturdily built to meet the 
severest requirements. 


ete WP eer ener 
High-Capacity Outdoor Substation 
Switching and Protective Units. 
The successful commercial operation 
of low-cost, medium-capacity, high-ten- 
sion, outdoor substations has developed 
a demand for higher-capacity equipment 


Knife-Blade Fuse With Partial Section of End Cap and Shell to 
Show Construction. 


Star Fuse With End Cap Removed and Element Exposed. 


York City. The illustrations herewith 
show the construction quite well. The 
outer shell is a fiber tube threaded at 
the ends to receive brass end caps. 
Whether of the ferrule or knife-blade 
type, these end caps have inner slotted 
spring clips or contact rings to hold the 
ends of the renewable fuse element. 
The fuse element is itself a cartridge 
fuse of simple and compact construc- 
tion. About the fuse wire is a filler of 
asbestos sheet, surrounding which is a 
glass tube with brass; end caps ce- 
mented to it; the fuse wire is soldered 
to these end caps. The asbestos filler 
sheet is really in two parts separated 
by a small gap that acts as an indi- 
When the fuse blows this space 
becomes blackened. The end caps of 
the element fit snugly into the spring 


which can be operated without daily at- 
tendance. To meet these conditions, 
the complete switching, fusing and 
lightning-arrester unit, shown herewith, 
has been developed. Three of these 
units mechanically interlocked consti- 
tute a three-phase equipment. 

The S. & C. lightning arrester em- 


ployed with these substation units 
was described in these columns in 
the issue of January 2, 1915. It 


consists of two discharge horns, one 
of which is solid, insulated and adjust- 
able, the other sectionalized and fixed 
in position. The lower section of the 
fixed horn is mounted on a steel ground 
post, an insulating section supporting 
tubes containing non-inductive resist- 
ance. To the outer ends of the insulat- 
ing tubes and resistances are secured 
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copper segments of the discharge horn, 
a small air gap being left between each 
segment. The resistances are con- 
nected in series, the steps being graded 
in value. 

Lightning and static disturbances of 
high frequency are rapidly discharged 
across the sphere gap at the bottom. 


- SWITCH 
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A M. DOUBLE BREAK 
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terminates in a switch. The feed wire 


is introduced through the top. This 
top serves to keep out dirt and facili- 
tates the heating process. The other 
parts are a glass vessel for the water 
and a metal holder. 

The features are quick heating and 
quick cooling of the heating element. 


t 
i 


CHOKE COIL 


Complete Outdoor Switching and Protective Unit. 


This gap, having no series resistance, 
furnishes an ideally free discharge path 
to earth, rapidly draining static charges. 
Under lightning or abnormal static con- 
ditions, the incoming surge breaks 
across the straight line gap to ground, 
no resistance being in circuit. If the 
discharge is followed by line current, 
the arc rises rapidly, due to the heated 
gases. As the arc travels upward, pass- 
ing from segment to segment, it auto- 
matically introduces resistance in series 
with the ground circuit, materially re- 
ducing the current flow. This resist- 
ance, increasing in value as the arc 
rises, insures a comparatively small arc, 
quickly suppressed on the diverging 
horns. Between the load and the in- 
coming surge is located a powerful, spe- 
cially formed choke coil, which reflects 
surges to the arrester. 

The above equipment, known as the 
type “S. R. E.,” is being marketed by 
the Delta-Star Electric Company, Chi- 
cago, Ill. ; 

— EE 


Electric Immersion Water-Heater. 

A small electric water-heater that 
heats a glass of water in a minute has 
been developed and placed on the 
market by the Pittsburgh Electric 
Specialties Company, Pittsburgh, Pa. 
The heating element is imbedded in a 
cylinder slightly less than an inch in 
diameter and 4.5 inches long which is 
surmounted by a metal top large 
enough to cover the glass vessel and 


It will boil water in a minute and a 
half and the heating element may be 
removed from the glass as soon as 
rapid boiling ceases without danger of 
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New Hamilton-Beach Low-Priced 
Vibrator. 

The Hamilton-Beach Manufacturing 
Company, Racine, Wis., has placed on 
the market a guaranteed electrical 
vibrator to retail for $10. Heretofore, 
the selling price of a dependable mo- 
tor-driven massage machine has op- 
erated against the more general adop- 
tion of vibrators for use in the home, 
but with the introduction of what the 
company calls the “New Life Guaran- 


Hamilton-Beach Vibrator. 


teed Vibrator” (at a trade price of $7.12 
and special discounts to, jobbers), the 
health and beauty benefits following 
the proper use of a good vibrator may 


Electric Immersion Water- Heater. 


burning the fingers. The heater serves 
equally well as a small sterilizer for 
dentists and for domestic use. The 
power consumption is 450 watts. 
N O 

To promote the importation of needed 
electrical supplies into Spain, a reduc- 
tion of the tariff thereon is proposed. 


now be enjoyed at reasonable cost in 
most homes wired for electricity. 

The new vibrator is guaranteed 
against electrical and mechanical de- 
fects for one year. Its motor, operat- 
ing on direct or alternating current, is 
of the same rugged construction as 
those employed to drive Hamilton- 


132 ELECTRICAL REVIEW AND WESTERN 


Beach drink-mixers, fans, grinders, hair 
and shoe driers, and other electrically 
driven industrial, commercial and 
household appliances. A switch to reg- 
ulate the speed is located within easy 
reach of the thumb. Approved port- 
able cord and separable attachment 
plug are furnished, and the five ap- 
plicators that come with each vibrator 
are specially designed to produce the 
correct stimulating, soothing and beau- 
tifying results. The outfit is packed 
in a durable leatherette-covered box 
equipped with a snap lock and carry- 
ing handle. Free literature for dis- 
tribution among customers will soon 
be available and may be had on appli- 
cation to the company. 
— 


General Electric Company’s Ex- 
hibit at the Panama-Pacific In- 
ternational Exposition. 

The exhibit of the General Electric 
Company in the Transportation Build- 
ing at the Panama-Pacific International 
Exposition will be very extensive and 
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21 miles per hour on level tangent 
track. The two passenger locomotives, 
operating as single units on this sys- 
tem are geared for a maximum speed 
of 45 miles per hour on level tangent 
track. 

A 60-ton electric locomotive of the 
type built for interurban freight and 
passenger service will be on exhibit. 
This machine is designed for both 600 
and 1,200-volt operation. The cab is of 
all-steel construction and is divided into 
three sections, the central operating cab 
containing the controller and other ap- 
paratus that shoul be within immediate 
reach of the engineer, and the two end 
steeple-back cabs containing the aux- 
iliary electrical apparatus. The motor 
equipment consists of four commutat- 
ing-pole motors, one mounted on each 
axle. These motors are arranged for 
forced ventilation from a blower in the 
cab. The well known type M multiple- 
unit control is used and combined 
straight and automatic air brakes are 
provided. The trucks are the equalized 
type and conform to MCB standards. 
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power, respectively; 600/1,200-volt mo- 
tors of 75 and 835 horsepower, re- 
spectively; a 2,400-volt motor of 140 
horsepower; a 600-volt motor of 60 
horsepower exhibited exploded to show 
the construction. 

A storage-battery platform truck 
and also a battery truck crane for mov- 
ing freight in warehouses, factories and 
on docks will be exhibited. There will 
be a portable air-compressor set for use 
around factories, the compressor being 
fitted with a glass cover and the in- 
terior illuminated to show the opera- 
tion. This same type of air compressor 
is employed with air-brake systems, one 
of which will be displayed mounted on 
a rack the same as installed on a car 
with all valves and accessories for 
combined straight and automatic 
operation. 

One of the most interesting features 
of the traction exhibit will be the two 
single-end type MK control equip- 
ments, each mounted on a separate rack 
in the usual manner of installing for 
service. The exhibition racks, which oc- 


Shipping Traction Section of General Electric Company’s Transportation Exhibit. 


will comprise electric locomotives for 
various classes of service, including 
steam-railroad_ electrification, railway 
motors and all kinds of apparatus and 
accessories for electric railways, signal 
accessory electric devices, electric ap- 
paratus and equipment for railway 
shops, electric illumination for cars and 
shops, etc. 

One very interesting exhibit will be 
the electric locomotives, shown in the 
illustration coupled together ready for 
shipment across the continent. The 
Butte, Anaconda & Pacific locomotive 
is one of four units which have recently 
been built for this road and is a dupli- 
cate of the original 17 units put into 
service in 1913. These are the first 
2,400-volt, direct-current electric loco- 
motives ever built. Each unit weighs 
80 tons. Two are, however, coupled to- 
gether for freight service to form a 
locomotive weighing 160 tons. The 
combination freight locomotives are 
hauling main-line trains of 4,600 tons at 
a speed of 16 miles per hour against the 
ruling grade of 0.3 per cent, and at 


There will also be a 16-ton electric 
locomotive of similar design with 
steeple-back end cabs for industrial 
freight and switching service. It is 
equipped .with two commutating-pole 
ventilated motors. 

Two types of mining electric loco- 
motives will be shown. One is a large 
20-ton trolley type equipped with three 
motors and the other is a 6-ton com- 
bination trolley and storage-battery lo- 
comotive equipped with two motors all 
of the commutating-pole type. 

The General Electric Company has 
adopted the commutating-pole venti- 
lated type of motor as standard for 
practically all miultiple-unit railway 
equipments. Motors of this construction 
have a greatly increased service ca- 
pacity when compared with motors of 
the closed type having the same hourly 
rating, on account of the positive cir- 
culation of air that is maintained 
throughout the interior by the system 
of self-ventilation. The display of 
these motors will embrace 600-volt 
motors of 35, 40, 50, 65 and 120 horse- 


cupy a floor space about equal to that 
for a small city car, will be placed end 
to end with control jumpers and air- 
brake hose connections for train opera- 
tion. Each control equipment consists 
of a master controller, contactor box, 
etc., completely wired up for operation 
of two motors, which are mounted on 
a truck beneath the rack. The motor 
trucks are equipped with third-rail 
shoes. 

Another exhibition rack will contain 
a complete type M multiple-unit control 
designed for three-speed operation in 
city service. °A complete assortment of 
line material will be grouped on a large 
frame, many of the devices in the same 
manner as installed in actual service. 

A large number of separate valves, 
contactors, governors, fuse boxes, 
rheostats, switches, lightning arresters 
and other devices will form part of the 
exhibit. Forged-steel treated gears and 
also cast-steel split and solid gears and 
pressed-steel gear cases for city, subur- 
ban and interurban service will be 
shown, as well as several grades of 
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forged-steel treated pinions and pinion 
pullers. A display of railway lamps 
will demonstrate effectively systems of 
lighting cars with modern Mazda 
lamps. Automobile lamps and acces- 
sories will also be included, shadow 
boxes and photometric curves will 
demonstrate the relative value of the 
illuminating units. There will likewise 
be a complete line of both incandescent 
and luminous-arc headlamps with 
semaphore lenses and parabolic re- 
flectors for city, suburban and inter- 
urban service. 

The line of signal accessories will in- 
clude transformers, vacuum and multi- 
gap lightning arresters, motor-gen- 
erator sets, switchboard instruments, 
etc. Other interesting apparatus of 
various kinds will be a mercury-arc 
rectifier of the standard type for bat- 
tery charging, an electric-arc welding 
outfit, a complete line of car fans, a 
new high-frequency oscillator in opera- 
tion testing insulators, a full line of in- 
sulators, a new multi-recorder for at- 
taching to switchboards to keep auto- 
matically a record of the time of the 
manipulation of the various switches, an 
18-inch searchlight projector similar to 
those used for illuminating the Ex- 
position grounds, complete line of cir- 
cuit-breakers, etc. 

An attractive and instructive feature 
of the exhibit will be the several hun- 
dred illustrations which a stereomoto- 
graph will project automatically on a 
large ground-glass screen. These will 
cover the range of modern traction de- 
velopments, made from actual photo- 
graphs taken in various parts of the 
country, and will show important ap- 
plications of recent railway equipment 
in city, interurban and heavy electrifica- 
tion service, as well as many typical 
installations of new apparatus in large 
power plants and substations. 

— eo 
Westinghouse Company Organizes 
New Department. 

Probably in no portion of the field 
of electrical industry has there been so 
much progress in the last few years as 
in that of automobile accessories. The 
Westinghouse Electric & Manufac- 
turing Company a few years ago began 
the manufacture of starting, lighting 
and ignition outfits for gasoline cars, 
devoting its entire Shadyside works to 
this line of manufacture. 

So extensive has been the growth of 
this business that the Westinghouse 
company organized, on January 1, a 
separate department for the production 
and sale of automobile accessories to 
be known as The Automobile Equip- 
ment Department, of which G. 
Brewer Griffin is the manager. Mr. 
Griffin was formerly manager of the 
detail and supply department, having 
active charge of automobile equipment 
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sales, and to his ability 1s due in no 
small measure the present high stand- 
ing of the Westinghouse automobile 
starting, lighting and ignition systems. 
—  —__ <-> —- ~~ 
Fully Inclosed Exhaust-Fan Mo- 
tors for Use in Compressed-Air 
Spraying Booths. 
The accompanying illustration is of 
a new type of fully inclosed exhaust 
fan in use in a compressed-air spraying 


Inclosed Exhaust-Fan Motor. 


booth. This fan effectively supplies 
fresh air and removes from the booth 
all the vapor and objectionable odors 
which arise from the spraying mate- 
rials, which are injurious to the health 
of the operator of such a machine. 

It is especially designed for this class 


Exhaust-Fan Motor in Spraying Booth. 


of service. The body casting, both 
front and rear heads, are solid, pre- 
venting the spraying materials which 
are drawn onto the motor by the suc- 
tion from accumulating on the work- 
ing parts and affecting the operation 
of the motor. 

This motor can be used for any class 
of service in which special protection 
is necessary, that is, where the air is 
filled with grit, grease, acids or other 
substances which are injurious to the 
windings and commutator of a motor. 

The outfits are furnished complete 
with tripod ready to be mounted in 
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booth, or any place where necessary 
opening is available. 

This motor is supplied in two sizes 
(12 inch and 16 inch) for both direct 
and alternating current. The 12-inch 
fan has an air displacement of 1,500 to 
2,000 cubic feet per minute while the 
16-inch displaces from 2,200 to 3,300 
cubic feet of air per minute. 

These outfits are being placed on the 
market by the Robbins & Myers Com- 
pany, Springfield, O. 

—————_=-- ee —————____ 


Sales Conference of B-R Electric & 
Telephone Manufacturing Com- 
pany. 

An annual conference of the selling 
department of the B-R Electric & Tele- 
phone Manufacturing Company was held 
in Kansas City, Mo., Saturday, January 
9. Twenty salesmen, five visiting 
representatives of other firms, and the 
officers of the company attended. 
Speeches on salesmanship, as it is re- 
lated to the business and products of 
their firms, were made by F. E. Witwer, 
manager of the Brilliant Electric Lamp 
Works, of the General Electric Com- 
pany, of Cleveland; H. M. Merrithew, 
of the American Ever-Ready Company, 
Chicago; F. N. Boyer, district manager 
of the General Electrical Company, St. 
Louis; W. M. Deming, 
manager, supply depart- 
ment, General Electric 
Company, Schenectady; 
and William M. Hand, 
district manager, Gen- 
eral Electric Company, 
Kansas City. Francis M. 
Bernardin, president of 
the B-R Company, pre- 
sided at the meeting. 

ee a oe 

High-Temperature 

Arc. 

A German, Otto Lum- 
mer, some time ago de- 
scribed certain experi- 
ments which had been 
carried out with a view 
to producing exceedingly 
high temperatures. His 
method consisted in op- 
erating an arc lamp in an 
atmosphere under an extremely high 
pressure. 

Many experiments were made before 
a suitable carbon was discovered which 
was able to preserve its full lighting 
power for a long period under pressure 
up to 22 atmospheres. The temperature 
in the crater of an ordinary arc burning 
in free air is about 3,600 degrees centi- 
grade; this temperature has been ex- 
ceeded by more than 8,000 degrees, it is 
said. 

The temperature of the stn is esti- 
mated to be only about 6,000 degrees 
centigrade. 
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ATLANTIC STATES. 


LEOMINSTER, MASS.—The board 
of trade lighting committee, John Kiv- 
lan, chairman, is co-operating with the 
Leominster Electric Light and Power 
Company to secure improved lighting 
standards throughout the business sec- 
tions of the city. 


SOUTH HADLEY FALLS, MASS. 
—At a special town meeting it was 
voted to raise $40,000 for the purpose or 
taking over the local electric lighting 
plant from the Amherst Power Com- 
pany. 

LA SALLE, N. Y.—A municipal light 
plant is under consideration. Address 
Frank Plumbtree. 


ALLENTOWN, PA.—The Gommers 
cial Construction Company, of New 
York City, has been awarded the con- 
tract for the electrical installation (ex- 
cept fixtures) for the $250,000 rear wing 
of the new Lehigh County Court House 
here. The Grand Jury has just rec- 
ommended to the Court that the con- 
struction work for the entire building 
be started as soon as the portion now 
under way is completed. The entire 
structure will cost over $1,000,000, and 
it is practically certain that Judge C. A. 
Groman and the County Commissioners 
will follow the suggestion made by the 
Grand Jury. R. S. Rathbun is super- 
vising engineer in charge of the work. 


ALLENTOWN, PA.—The contract 
for the plans and specifications of the 
new $30,000 Odd Fellows’ Temple to 
be erected in this city, has been award- 
ed to the architectural firm of Jacoby & 
Weishample. of Allentown. The 
building will be up to date in every 
respect and bids will shortly be asked 
for the electrical installation. 


BANGOR, PA—As a result of an in- 
vestigation of the fire hazard involved, 
the Underwriters’ inspectors have sug- 
gested that the method of house wir- 
ing commonly used in installations here 
be changed. Among other recom- 
mendations is one advising that the 
main entrance switch be placed within 
reach to provide for emergency in case 
of fire. As a result, the majority of 
the installations will require reconstruc- 
tion. 


BATH, PA.—The municipal officials 
are considering offers to supply energy 
for the electrical illumination of the 
strects here. Representatives of the 
Lehigh Navigation Electric Company 
have conferred with councils, but the 
proposition is being held under advise- 
ment pending further inquiry. 


MT. WOLF, PA.—The borough 
council is discussing a proposal to ob- 
_ tain the consent of the voters to a $5,- 
000 bond issue for the purpose of erect- 
ing an electric lighting station. C. T. 
Kinports is president of the borough 
council. 

TOCCOA, GA.—The city is planning 
to build an electric light plant. Ad- 
dress the mayor. 
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Current Electrical News 
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NORTH CENTRAL STATES. 


BUCYRUS, O.—The Bucyrus Elec- 
tric Light and Power Company is plan- 
ning to double its present capacity. 
Plans for the new plant are under way 
and changes are to he made in the 
spring when the new installation will 
be commenced. The capacity of the 
generators is to be doubled, and plans 
tor rural extensions are to be made. 
Address A. G. Moser, superintendent. 


WINDHAM, O. — The Windham 
Electric Company, recently incorpor- 
ated with a capital stock of $10.000, 
proposes to construct a small electric 
plant to serve the town. F. A. Eber- 
wine, F. H. Walden and others are in- 
terested in the project. L. 


DECATUR, ILL.—A petition has 
been presented to the City Council 
asking that an ornamental lighting sys- 
tem be installed on West Mason Street 
from Union Street to Dennis Avenue. 
C. H. Pierce and 54 other property 
owners have signed the petition. The 
matter is to be taken up by the officials 
at a meeting January 18. Z. 

ROCHESTER, ILL.—The Haas 
Flectric Company, of Springtield, Il., 
has submitted a 20-year franchise for 
furnishing electric lights to the village 
board. A committee was appointed to 
investigate systems in other towns be- 
fore action is taken on the Haas fran- 
chise. Z. 

STREATOR, ILL.—Members of the 
Commercial Club are investigating 
lighting systems in nearby cities with 
a view of arranging for a boulevard 
lighting system for Streator. 


WILMETTE, II.L.—The P iS 
planning to install improved street 


lighting. Address H. C. Arms, Village 
Trustee. 
SAGINAW, MICH.—The question 


of issuing $750,000 municipal light and 
power bonds will he submitted to vote 
in February. Address City Engineer 
Evmer. 

FARIBAULT, MINN.—H. S. Wher- 
land, of this place, and R. T. Wher- 
land., of Redwood Falls, who recently 
purchased the local electric light plant, 
are contemplating improvements on the 
plant in the near future. 


HENNING, MINN.—Val Heimann, 
of St. Cloud, has been granted a fran- 
chise by this village to establish an 
electric lighting system. X. 


WINDOM, MINN.—By popular vote 
the City Council has been authorized to 
appropriate $25,000 for a new electric 
lighting system. X. 


FORMAN, N. D.—The proposal to 
put in electric street lights will be voted 
on at the town election in March. 
Already electric lights have been in- 
stalled in practically all the business 
places. . 

WASHINGTON, MO.—The town of 
New Haven has a committee appointed 
to confer with George Mittendorf, elec- 
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trical engineer, on the installation of an 
electric light plant. The town of Mor- 
rison, Mo., 1s also planning to install a 
plant. M. 


WINFIELD, KANS.—The water and 
light commission has been authorized to 
advertise for bids for engine, generator 
and auxiliaries capable for producing 
500 kilowatts, doubling the present ca- 
pacity of the plant. The improvements 
will cost about $15,000. M. 


SOUTH CENTRAL STATES. 


LOUISVILLE, KY.—The Board of 
Park Commissioners of Louisville is 
considering a proposition submitted by 
the Louisville Gas and Electric Com- 
pany to supersede the old gas lamps 
in the city’s Western and Southern 
Parkways and in Cherokee Park with 
electric lamps. The proposal includes 
necessary alterations to the present 
lighting standards and provides for a 
total of 207 lamps. 


CLARKSVILLE, TENN.—The City 
Council has instructed the City Attor- 
ney to proceed toward compelling all 
companies at once to bury all electric 
and telephone wires in the central part 
of the city. The Cumberland Telephone 
and Telegraph Company has already 
agreed to co-operate with the authori- 
ties in the improvement. 


TEMPLE, TEX.—The city Bical 
have under consideration the installa- 
tion of an electric fire-alarm system. 


WOLFE CITY, TEX.—The Wolfe 
City Light Company. which has been 
organized with a capital stock of $6,000, 
will construct an electric light and pow- 
er plant. M. Tasker is interested. D. 


WESTERN STATES. 


PHOENIX, ARIZ.—The Falls Pow- 
er and Electric Company, a co-opera- 
tive concern which 1s composed of 
farmers residing northeast of here, has 
obtained a franchise for the construc- 
tion of an electric power transmission 
line from Arizona Falls power plant to 
supply power to a number of irriga- 
ton pumping plants and for other in- 
dustrial purposes. The plans of the new 
ecmpany have met with strong opposi- 
tion on the part of the Pacific Gas and 
Electric Company, whose field it has 
invaded. 


TUCSON, ARIZ.—As a result oF. a 
recent election, bonds to the amount 
of $35,000 are to be issued for the in- 
stallation of an ornamental street light- 
ing system. L. O. Cowan 1s city clerk. 


ENUMCLAW, WASH.—The Puget 
Sound Traction, Light and Power Com- 
pany. operating in Seattle, and other 
Puget Sound cities, maintaining head 
offices in Seattle, recently secured an 
option on the local power plant. and 
has announced its intentions of re- 
habilitating same, and installing addi- 
tional machinery, intending to extend 
the lighting service to Burnett, Wilke- 
son, Carbonado and other towns in this 
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section. lt is reported active work of 
reconstructing the plant will begin 
shortly. 


SEATTLE, WASH.—Three thousand 
acres of land in Skagit County, together 
with water rights on Baker River, have 
been purchased by the Puget Sound 
Traction, Light and Power Company, a 
subsidiary company of the Stone & 
Webster Corporation, from the Super- 
ior Portland Cement Company, J. C 
Eden, president. A frst payment of 
$50,000 has been made. Ultimately mil- 
lions of dollars will be expended in 
developing the project, according to 
Frederick S. Pratt, vice-president of 
the Stone & Webster Corporation. It 
is asserted that electrical energy can 
be developed on this site more cheaply 
than anywhere else in the state of 
Washington. 

SEATTLE, WASH.—The City Coun- 
cil has passed the bill appropriating 
$10,000 for the purpose of extending 
municipal lighting service to Foster, 
Tuckwila, Riverton, and contiguous 
territory, over the veto of Mayor 
Hiram C. Gill, who asserts that he will 
not allow the extension to be made, 
stating that if these towns wish to use 
city light, they must build their own 
transmission lines to the city limits. 
The issue is such that a mandamus suit 
may be necessary. The Council is 
equally determined to make the exten- 
sion, as soon as possible. 


MADERA, CAL.—It is reported that 
negotiations are on between the San 
Joaquin Light and Power Company 
and the Waterloo, Texas Flat & Baker 
mine interests for the installation of a 
power line. 


PLUMAS, CAL.—It is expected that 
the Railroad Commission will allow the 
issuance of $52,000 in six-per-cent first- 
mortgage bonds, which will assure the 
construction of the first unit of a power 
plant and transmission line by the 
Plumas Light and Power Company, 
Edwin E. Cox, president. 

RIVERBANK, CAL.—A special 
mecting of the Riverbank board of trade 
was held for the purpose of discussing 
the street lighting system. J. E. Wil- 
liams, L. N. Enright and others were 
appointed to solicit funds for the main- 
tenance of the system. 


SAN FRANCISCO, CAL.—Van Ness 
Avenue will be the “great white way” 
as tar as street lighting is concerned, 
when the new system of lamps ordered 
by the Supervisors is in operation. Two 
high-power tungsten lamps on each 
trolley pole is the order to the Pacific 
Gas and Electric Company, and there 
are eight trolley poles in each of the 
21 blocks between Market Street and 
the Bay. 

VENTURA, CAL—The Pacific 
Light and Power Corporation has been 
granted a franchise by the Board of 
Supervisors of Ventura County to fur- 
nish light and power to the Simi Valley 
and Las Posas and Camarillo sections 
nearly to Saticoy. 


PROPOSALS. 


CONDUIT AND WIRING SYSTEM. 
—Scealed proposals will be received at 
the office of the Supervising Architect, 
Treasury Department, Washington, D. 
C.. until January 30, 1915, for a new 
plumbing system, a new conduit and wir- 
ing system and interior lighting fixtures 
in the United States custom house at 
St. Louis, Mo. Drawings and specifica- 
tions may be obtained from the custo- 
dian of the building at St. Louis, Mo., or 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


at the office of the Supervising Archi- 
tect. 


HEATING, LIGHTING AND 
POWER PLANT.—Sealed itemized 
bids will be received by the board of 
commissioners of Lucas County, Ohio, 
January 29, for the performance of all 
labor and furnishing all materials re- 
quired in the construction and building 
complete of a new heating, lighting and 
power plant at the Lucas County 
children’s home, together with all ap- 
purtenances thereunto belonging in ac- 
cordance with plans, specifications, and 
estimates for said work on file in the 
office of the county auditor and at the 
office of Edward Bayer, engineer 
1530 Nichols Building, Toledo, OQ. 
Address Charles J. Sanzenbacher, 
County Auditor. 


CENTRAL HEATING, LIGHTING 
AND POWER PLANT.—Plans_ and 
specifications are now approaching com- 
pletion for a central heating, lighting and 
power plant, to be erected in Washing- 
ton, D. C., under the direction of the 
office of the Supervising Architect. These 
plans and specifications will be ready for 
delivery on or after January 15. Bids 
may be submitted for the entire work 
or for any one of the following sections: 
Power plant building complete, with steel 
stacks; boilers; generating apparatus; 
pumping equipment; condensers; coal 
and ash-handling apparatus; steam and 
water piping; switching gear; tunnels; 
substation apparatus, etc. Prospective 
bidders should immediately submit to 
this office applications for plans and spe- 
cifications, stating the portions of the 
work upon which they desire to bid. If 
it appears that the applicant is in a posi- 
tion to bid on all of the work in any 
one of the sections of the project, or 
upon the entire work, the plans and spe- 
cifications will be forwarded. No plans 
or specifications will be furnished sub- 
bidders or others not in a position to 
submit a bid on all of the work com- 
prised in at least one section. The De- 
partment will be able to allow only about 
15 days for the preparation of estimates. 
At the time plans and specifications are 
forwarded to bidders the date for the 
opening of bids will be stated, and this 
date will not be extended. 


= *= 
FOREIGN TRADE OPPOR- 
TUNITIES. 

[Addresses may be obtained by writing (men- 
tioning file number) to the Bureau of Forcign 
and Domestic Commerce, Washington, D. C., or 
to the nearest of its branches at Boston, New 


York, Atlanta, Chicago, New Orleans, Seattle and 
San Francisco.] 


NO. 15,010. ELECTRICAL SUP- 
PLIES.—An American consular officer 
in Europe reports a general market in 
his district for all kinds of electrical 


novelties, such as lamps. and general . 


electrical supplies. American “firms in- 
terested in this opportunity should cor- 
respond with the consular officer. 


NO. 15.012. ALUMINUM CROSS 
BARS FOR TROLLEY EQUIP- 
MENT.—An American consular officer 
in Europe advises that a firm in his dis- 
trict 1s in the market for aluminum 
cross hars to be used as wire contacts 
on trolley poles. The firm wishes to 
communicate with American manufac- 
turers of trolley equipment. It is ex- 
plained that the local trolley system 
uses overhead wires. and on the cars, 
instead of the single-pole and small- 
wheel contact, scissor-shaped poles are 
used, contact with the wire being made 
by an aluminum bar connecting the ex- 
tremities of the poles. 
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NO. 15,041. STREET RAILWAY 
EQUIPMENT.—An engineer in a for- 
eign country has advised an American 
consular officer that he desires to con- 
fer with American manufacturers of 
street railway equipment. The en- 
gineer expresses the opinion that 
American firms should get the contract 
for building the proposed subway, 
which it is estimated will cost about 
$40,000,000. The inquirer has indicated 
a desire to receive general informa- 
tion concerning rolling stock and equip- 
ment for street railways, together with 
literature relating to electric motor 
power in general. He states that he de- 
sires to study the railway proposition 
thoroughly previous to a proposed trip 
to America. Correspondence preferred 
He tera otherwise in French or Eng- 
ish. 


NO. 15,061. MINIATURE AUTO- 
MOBILE AND FLASHLIGHT 
TUNGSTEN LAMPS.—A firm of 
wholesale merchants and importers in 
Canada has informed an American con- 
sul that it desires to be put in touch 
with manufacturers of and dealers in 


miniature automobile and flashlight 
tungsten lamps. 
NO. 15,076. CARBONS.—An Amer- 


ican consular officer in the East Indies 
reports that a company in a city in his 
district is in the market for yellow- 
flame carbons for magazine arc lamps, 
size 12 inches by 7 millimeters. It is ex- 
plained that there is a shipment en 
route which will carry the company 
until April, 1915; that the company has 
cabled to an American firm for an im- 
mediate supply; that the company de- 
sires to form commercial relations for 
future business. 


_ NO. 15,082. CARBONS.—An Amer- 
ican consul in one of the British pos- 
sessions reports the name and address 
of an electric light company which will 
soon be in the market for carbons. 


NO. 15,129. COPPER, BRASS, AND 
PHOSPHOR-BRONZE WIRE.—An 
American consular officer in the United 
Kingdom reports that a dealer in his 
district desires to be put into communi- 
cation with manufacturers of copper. 
brass, and phosphor-bronze wire, and 
any Other product of the allied branch 
of the electrical trade. Reference is 
given. 

NO. 15,140. WIRELESS-TELFE- 
GRAPH APPARATUS.—An American 
consular officer in one of the neutral 
European countries advises that a firm 
in his district wishes to communicate 
with American manufacturers of wire- 
less-telegraph apparatus, which may he 
used in field service. Catalogs and prices 
should be sent at once. Correspond- 
ence may be in English. 


NO. 15.143. ELECTROLYTIC COP- 
PER WIRE.—A merchant in Spain in- 
forms an American consul that he 
wishes to communicate with American 
manufacturers of electrolytic copper 
wire. Catalog, prices and samples 
should be sent immediately. Corres- 
pondence should be in Spanish. 


NO. 15,144. SEARCHLIGHT CAR- 
BONS.—An American consular officer 
in the Fast Indies reports that a navi- 
gation company in his district is de- 
sirous of being placed in communication 
with manufacturers in the United States 
of carbons for searchlights. Catalogs, 
price lists, and full descriptive matter 
should be sent at once. The firm can 
furnish satisfactory references. Cor- 
respondence may be in English. 
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NEW INCORPORATIONS. 


FLAT ROCK, IND.—The Mutual 
Electric Company has been incorpo- 
rated with a capital of $2,500 by R. M. 
Nadin and others. 


NEW YORK, N. Y.—Terminal Elec- 
trical Utilities, Incorporated. Capital 
$1,000. Incorporators are Max M. Kot- 
zen, Henry Amster and Abraham A. 
Kotzen. 


SACRAMENTO, CAL.—The Aerial 
Electrical Company has been incor- 
porated with a capital stock of $100,- 
000 by J. L. Harvey, J. L. Flanagan, 
Jim and Abbie Thompson. 


MILWAUKEE, WIS.—The A. R. 
Schmidt Electric Company has been in- 
corporated with a capital of $25,000. 
The incorporators are A. R. Schmidt, 
O. J. Reuss and John Beyer. 


BRONX, N. Y.—Champion Electric 
Manufacturing Company, Incorporated. 
To manufacture electrical devices for 
automobiles, etc. Capital $50,000. In- 
corporators: Mauro Lamparelli, Sal- 
o Scognamillo and Frank Scogna- 
millo. 


NEW YORK, N. Y.—Edward F. 
Caldwell & Company, Incorporated. To 
manufacture gas and electric fixtures, 
ornamental metal work, etc. Capital 
$350,000. Incorporators: Edward T. 
Caldwell, William Klehr and Leopold 
Livingston. 

NEW BRIGHTON, MINN.—The 
New Brighton Electric Company has 
filed articles of incorporation with the 
secretary of state. The company will 
manufacture electricity for power pur- 
poses, heating and lighting, and will 
also do a telephone business. Capital 
$10,000. The incorporators are Fred 
Jesner, W. M. James, F. M. Searles, 
James E. Treat and J. W. Zandell. 


FINANCIAL NOTES. 


The Southern California Edison Com- 
pany has sold to Harris, Forbes & Com- 
pany, and E. H. Rollins & Sons, New 
York City, $518,000 general-mortgage 
five-per-cent 30-year bonds, dated No- 
vember 1, 1909. Bonds form part of 
an authorized issue of $30,000,000 of 
which $13,360,000 are outstanding. They 
are being offcred at 92. 

In the first three months of the war, 
August, September and October, when 
the earning power of all classes of cor- 
porations was put to a severe test, pub- 
lic-utility companies demonstrated their 
ability to maintain an average increase 
in earnings over the corresponding pe- 
riod of the previous year. For the 
three months net earnings of forty-five 
gas and electric companies reported to 
W. P. Bonbright & Company were 
$7,470,000, compared with $6,820,000 for 
the corresponding months of 1913. 
August, 1914, net was $2,280,000 com- 
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pared with $2,075,000 in 1913, Septem- 
ber $2,600,000 compared with $2,320,000 
and October $2,690,000 compared with 
$2,425,000. 


Dividends. 
Term. Rate. Payable. 
Am. Gas & Elec. pf. ....Q 1.5% Feb. 1 
Am. Lt. & Trac. pf..... Q 15% Feb. 1 
Am. Lt. & Trac. cash... Q 2.5% Feb. 1 
Am. Lt. & Trac. com... Q 2.5% Feb. 1 
Bklyn. City R. R....... Q 2% Jan. 15 
Mil. Elec. Ry. & Lt. pf. Q 1.5% Feb. 1 
N. H. Elec. Rys. pf....S-A 2% Jan. 30 
No. Carolina R. R..... S-A 3.5% Feb. 1 
No. Carolina R. R....S-A 3.5% Aug. 2 
Omaha Elec. Lt. & Pr. 
pf. ....cc..eeeeeees S-A 32.50 Feb. 1 
Penn. Ltg. pf. ......... Q 1.5% Jan. 15 
Tampa Elec. ......-.... Q 2.5% Feb. 15 
United Rys. & Elec., 
Balt: deexsataw hs isy 1% Jan. 15 
Reports of Earnings. 
PUGET SOUND TRACTION, LIGHT & POWER. 
191 1913 
November gross ........ $ 66,820 $ 752,983 
Net after taxes......... 284,937 329,503 
Surplus after charges.. 107,179 155,083 


gross.. 8,523,731 8,548,934 
8,497,371 3,558,980 
1,351,849 1,497,391 


Twelve months’ 
Net after taxes........ 
Surplus after charges... 


COLUMBUS RAILWAY, POWER & LIGHT. 


1914 1913 
November Toss ........ $ 261,656 $ 267,661 
Net after taxes......... 111,199 102,639 
Surplus after charges... 68,615  ....6. 
Balance after preferred 
dividends .......cceee. 48,270 ...... 


PERSONAL MENTION. 


MR. LEWIS O. BREWSTER has 
been appointed general manager of the 
New York Insulated Wire Company, 114 
Liberty Street. 

MR. B. A. APPLETON, sales engineer 
of the Hemming Manufacturing Com- 
pany, with headquarters at suite 1654 
Monadnock Block, Chicago, Ill., who has 
been making a visit to the factory at 
Garfield, N. J., has returned to the West. 


Mr. J. J. STEINHARTER, formerly 
manager of sales for the Canadian Laco- 
Phillips Company, Winnipeg, Canada, has 
been appointed sales manager of the 
Metalyte Company for the northern and 
northwestern sections of the United 
States and of Canada. 


MR. O. H. DAVIDSON, for a num- 
ber of years manager of the electrical 
department of the Mine & Smelter Sup- 
ply Company, Denver, Colo., has re- 
signed and will establish the Davidson 
Electrical & Supply Company, with 
headquarters in the Ideal Building. The 
company will handle Wagner motors 
in addition to a line of standard min- 
ing and central-station supplies. 


MR. THOMAS B. RHODES, for sev- 
eral years associated with the United 
Electric Engineering Corporation has 
accepted a position with the Sangamo 
Electric Company, of Springfield, IH. 
Mr. Rhodes will begin by having charge 
of the company’s business with the 
various electric light and power syndi- 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Jan. 11. Jan. 4. 
a Bete satida ta) cata ew Mb aie seo c los 118% 116% 
GE Na a Gale wa Seo E 126 134 
iat Mine Gmina ea ose 250 250 
4814 47% 
481 47 
ee a a aE E a ere E T 143 139 
Be E E E E EEA 120 120 
oa E T E T ae Cake E 8 — 
PEE E E EE — 50 
EEE acces Ra ah engauh Sata kw 119% 116 
Be ere artnet ae Ree 121 120% 
sila Big a ee 0 ou: ovata ice eid Behave te 133 12914 
Saeed ace ds EEA eit eae he 23% 23% 
0 
bide a dug pt E nae ak — 67 
P EEEE AREO E E TE 595% 5754 
e a E a doe og a ea 71% 7% 
Gralla areata GS ga eRe Dd ose 117 — 


Vol. 66—No. 3 


cates and will be located at the New 
York office, 50 Church Street. 


MR. GUY E. MITCHELL has been 
appointed manager of the Westfield, 
Mass.. local lighting plant, succeed- 
ing Thomas T. Logie, resigned. The 
latter has been highly successful in 
the operating of the municipal elec- 
tric plant, and a recent report of a Bos- 
ton consulting engineer was of a very 
complimentary nature. During the past 
year the plant has been considerably 
improved by the installation of new 
machinery, and it is contemplated that 
there will be some further improve- 
ments during the present year. 


MR. E. A. SANDERS, manager of the 
Central Union Telephone Company, 
Youngstown, O., with MR. J. A. CURL, 
trathc chief, established an innovation in 
telephone circles on Tuesday evening, 
January 5, when the 25 girls of the tele- 
phone central station held a reception 
for 50 girls representing the private ex- 
changes about the city. The visitors 
were taken on a tour of inspection 
throughout the telephone building and 
later on tendered a pleasant vocal and 
instrumental musical entertainment, fol- 
lowed by progressive card games. 


MISS GRACE T. HADLEY, former- 
ly assistant editor of Popular Electricity 
and the W’orld’s Advance, has joined the 
staff of the Society for Electrical De- 
velopment. Miss Hadley will be in 
charge of the department, “Electric Serv- 
ice in the Home.” While with Popular 
Electricity, Miss Hadley developed a de- 
partment, “Electrical Interests of 
Women,” dealing with all of the prac- 
tical applications of electricity in the 
home; but Miss Hadley’s work has not 
been confined entirely to the heating de- 
vices. While associate editor of Elec- 
tric St. Louis Maqazine she wrote re- 
garding commercial installations. 


MR. THOMAS F. KELLY. sales 
manager of the Dayton Power & Light 
Company, Dayton, O., was the subject 
of of a very interesting full-page sketch 
in the Christmas number of the Dayton 
(Ohio) Journal. Mr. Kelly was chair- 
man of the Community Christmas Com- 
mittee of the Greater Davton Associa- 
tion which had charge of the celebration 
on Christmas Eve at Library Park at 
Dayton’s municipal Christmas tree. Mr. 
Kelly conceived the idea of Dayton hav- 
ing a permanent Christmas tree, and at 
his suggestion the Dayton Power & Light 
Company presented to the city a Nor- 
way spruce, which was transplanted to 
Library Park on December 19. 


MR. HARRY G. D. NUTTING has 
been appointed manager of the engineer- 
ing department of John E. DeWolf Com- 
pany, investment bankers, Milwaukee, 
Wis. Mr. Nutting will assist the buying 
department in the investigation of the 
public utility issues and will also have 
general charge of the public utility prop- 
erties controlled by the company. Mr. 
Nutting’s office will be with that of John 
E. DeWolf Company, in the Railway 
Exchange Building. Milwaukee. He will 
also continue to devote his attention to 
his private practice as consulting en- 
gineer on public utility problems. Mr. 
Nutting was formerly an engineer for 
the Wisconsin Railroad Commission, has 
managed a number of municipally and 
privately owned properties, and was re- 
cently assistant to the ‘president of the 
Wisconsin Public Service Company, Wis- 
consin Railway, Light and Power Com- 
pany and the Evanston (Ill.) Railway 
Company. 


January 16, 1915 


MR. G. BREWER GRIFFIN, for- 
merly of the detail and supply depart- 
ment of the Westinghouse Electric & 
Manufacturing Company, has been 
placed in charge of the newly organ- 
- ized automobile-equipment sales depart- 
ment. Mr. Griffin started in the elec- 
trical business in 1889 with the Thom- 
son-Houston Electric Company, at 
Lynn, Mass., with which company he 
remained until 1894 when he became 
associated with the Narragansett Elec- 
tric Company, at Providence, R. I. 
While with this company he entirely 
rebuilt and rearranged its distributing 
system. In 1896 he went to Elmira, N. 
Y., and became manager of the job- 
bing and contracting department of the 
Municipal Improvement Company, 
which was engaged in a general con- 
struction supply business in connection 
with the water, street railway, gas and 
electric light plants. In 1900 Mr. Grif- 
fin went with the Manhattan General 
Construction Company of New York 
as special representative, opening an of- 
fice in New England one year later 
which position he held until the com- 
pany was absorbed by the Westing- 
house Electric & Manufacturing Com- 


G. Brewer Griffin. 


pany, to whose Boston office he was 
assigned. In 1902 he went to East 
Pittsburgh as assistant manager of the 
detail and supply department, succeed- 
ing to the position of manager in 1909, 
which place he held until now. 


MR. H. W. COPE, formerly assist- 
ant manager of the industrial and power 
department, of the Westingohuse Elec- 
tric & Manufacturing Company, at 
East Pittsburgh, has been appointed 
director of the company’s exhibit at 
the Panama-Pacific International Ex- 
osition, and is now located in San 

rancisco. giving his personal attention 
to the work. Mr. Cope was born in 
North Vernon, Ind., and is a graduate of 
Purdue University, of that State. Prior 
to his attending the University he was 
engaged in electrical construction and 
sales work. In September, 1898, fol- 
lowing his graduation, he became as- 
sociated with the Westinghouse Elec- 
tric & Manufacturing Company, at 
East Pittsburgh, with which company 
he has remained ever since. Mr. Cope 
took the apprenticeship course and was 
engaged in the engineering department 
in connection with the design of alter- 
Nating-current switchboards, layout of 
power houses and substations, and in 
1905, was made the head of the alter- 
Nnating-current correspondence depart- 
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ment. A short time after this he was 
made assistant manager of the indus- 
trial and power department. 


MR. JOHN J. GIBSON, formerly 
district manager for the Westinghouse 
Electric & Manufacturing Company, 
at Philadelphia, has been appointed 


manager of Ag detail and supply de- 
r. 


partment. Gibson was born in 


H. W. Cope. 


York, Pa., and after attending the Col- 
legiate Institute at that place, entered 
Lehigh University, at Bethlehem, Pa., 
from which he graduated in 1895 with 
the degree of electrical engineer. After 
graduation he entered the employ of the 
Westinghouse Electric & Manufactur- 
ing Company at its old Garrison Al- 
ley plant, Pittsburgh, where he was en- 
gaged in work on meters, arc lamps, 
and switchboards. From 1896 to 1900 
Mr. Gibson was employed by the Amer- 
ican Telephone & Telegraph Company as 
inspector and later as district manager 
at Norfolk, Va. In 1900 he reentered 
the employ of the Westinghouse Com- 
pany as chief correspondent of the Chi- 
cago office, and later as salesman in the 
same ofhce. Mr. Gibson was trans- 
ferred in 1905 to the Philadelphia sales 
office in which capacity he remained 


John J. Gibson. 


until his appointment as district man- 
ager in 1906. 


MR. CHARLES L. BENJAMIN, for 
the past eight years advertising manager 
of the Cutler-Hammer Manufacturing 
Company, and one of the best known ad- 
vertising men in the middle west, has 
acquired an interest in the Klau-Van 
Peitersom-Dunlap, Incorporated, Adver- 


137 


tising Agency, and will have an active 
part in the work of the organization. 
When George P. Rowell founded Print- 
ers’ Ink in 1888, he selected Mr. Ben- 
jamin to edit the paper. Mr. Benjam- 
in’s success as editor of Printers’ Ink 
attracted the attention of many publishers 
and Jed to the Century Company plac- 
ing him in charge of its general pub- 
licity work. Here Mr. Benjamin came 
in contact with and had the benefit of 
criticism and advice of the late Richard 
Watson Gilder, the famous editor of 
Century Magazine, the art editors of 
the magazine, and the late Theodore L. 
DeVinne, who has been called the great- 
est American printer. When the Span- 
ish war broke out in 1898 Mr. Ben- 
jamin was conducting an advertising 
service of his own in Brooklyn. He 
served with Troop C of Brooklyn in the 
Porto Rican campaign, immediately after 
the war going to Cuba in the Govern- 
ment service, and when the American 
troops were withdrawn from the island 
several years later he was retained by 
the Cuban Government to supervise the 
instruction of the new Cuban employees. 
At the conclusion of this service he re- 
turned to New York, going into active 


Charles L. Benjamin. 


advertising work and becoming associat- 
ed with the publicity department of the 
Central Railroad of New Jersey and 
later as editor of the Suburbanite, a 
monthly magazine which achieved re- 
markable results in stimulating migration 
from the crowded apartment houses of 
New York to the pleasant suburban 
towns along the line of the Jersey Cen- 
tral Railroad. Early in 1906 Mr. Ben- 
jamin accepted the call to take charge 
of the advertising department of the Cut- 
ler-Hammer Manufacturing Company, 
Milwaukee, Wis. His work with this 
organization has again attracted wide- 
spread notice and his department has 
been considered one of the most suc- 
cessful of the publicity organizations 
connected with modern manufacturing. 
Mr. Benjamin has been a consistent con- 
tributor to the business literature of the 
day and is a platform speaker of great 
ability and remarkable magnetic influ- 
ence and inspiration. He is a past presi- 
dent of the Advertisers Club of Milwau- 
kee and is undoubtedly one of the best 
equipped all-around exponents of high 
grade advertising in fhe country today. 
His association with the well known Mil- 
waukee agency will prove a tower of 
strength to that organization, and will 
enable Mr. Benjamin to exert his influ- 
ences in a wider field than heretofore. 
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MR. WILLIAM B. JACKSON, mem- 
ber of the firm of D. C. & William B. 
Jackson, consulting engineers, has been 
elected president of the Western Society 
of Engineers, whose headquarters are at 
Chicago. Mr. Jackson has had a very 
extended experience in many lines of en- 
gineering work. He is a graduate of the 
Pennsylvania State College, at which 
he completed a course in mechanical 
engineering in 1890. After several years 
spent in Colorado he took charge of 
the Pennsylvania mining exhibit at the 
World’s Columbian Exposition, in Chi- 
cago, in 1893. 
was inspector for the United Electric 
Light & Power Company, New York 
City, and later accepted a position in the 
shops and testing department of the 
Stanley Electric Manufacturing Com- 
pany. In 1895 he came to Chicago as 
engineer of the installation department 
of the company and had to do with 
the erection and operation of a number 
of important water-power and high- 
tension-transmission plants. In 1899 
he became associated with the Colorado 
Electric Power Company as general 
superintendent and chief engineer. Re- 
entering the employ of the Stanley Elec- 
tric Manufacturing Company in 1901, 
he became its traveling engineer and 
designed and erected a number of im- 
portant plants. In 1902, in conjunction 
with his brother, Prof. Dugald C. Jack- 
son, he entered the consulting engineer- 
ing business under the firm name of 
D. C. & William B. Jackson, to which 
he has devoted his entire time since. 
The firm had its headquarters at 
Madison, Wis., until 1907, when 
the main office was established in Chi- 
cago and shortly after this a second 
office was opened in Boston, Mass. 
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Minerallac Electric Company, Hoyne 
Avenue and Van Buren Street, Chicago, 
Ill., announces its purchase of the busi- 
ness, patents and equipment of the Alt- 
man Company of Chicago, manufactur- 
er of desk push-button outfits. The 
Minerallac Company will continue the 
manufacture of the present well known 
line of Altman equipments, with the 
addition of a number of new designs. 


Steel City Electric Company, 1207- 
1219 Columbus Avenue, Pittsburgh, Pa., 
has issued several new publications of 
which bulletin No. 25 deals with Su- 
perior fish wire, bulletin No. 26 is de- 
voted to Star fixture stems and beam 
straps, bulletin No. 27 lists Steel City 
outlet boxes for concrete work, and bul- 
letin No. 28 describes conduit bushing 
adapters and Hickey fixture hangers. 
Each of the bulletins is illustrated. 


_Kerr Turbine Company, Wellsville, 
N. Y., has moved its New York City 
office to another section of the Singer 
suilding and placed in charge thereof 
Benjamin G. Fernald, who will act as 
district manager. Mr. Fernald has had 
extended experience with steam tur- 
bines and has thorough knowledge of 
the various methods of their application 
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The following year he 


. Wisconsin. 


OBITUARY. 


MR. H. HOWARD STANNARD, for 
the past nine years associated with G. 
M. Gest, New York, died on Tuesday, 
December 24. 


MR. JOHN HENRY CLARK, for 
many years connected with the power 
and mining sales department of the Gen- 
eral Electric Company, at Schenectady, 
N. Y., died at his home in that city 
Sunday, January 3, after a short illness. 
He was born in Cornwall, England, in 
1859. He had lived in Schenectady since 
1895, coming from Boston where he was 
connected with the General Electric 
Company’s office in that city. He served 
his apprenticeship with the Whittier Ma- 
chine Company of Boston and was later 
its superintendent. For a time he was 
associated with Oliver Ames, former 
governor of Massachusetts, in the de- 
velopment of an oil engine. He be- 
came connected with the Thomson-Hous- 
ton Motor Company in 1890, and served 
until it was merged with the General 
Electric Company a few years later. His 
wife, Mary Towson Clark, three chil- 
dren, John Robert, Harriet Anne and 
Mrs. William W. Miller of Schenectady 
survive him. There are also several 
brothers and sisters. He was a member 
of the American Society of Mechanical 
Engineers, the Boston Engineer’s Club 
and the Engineer’s Club of New York. 


DATES AHEAD. 


Electrical Contractors’ Association of 
Annual meeting, Hotel Wis- 
consin, Milwaukee, January 18-20. Secre- 
tary, Albert Petermann, 626 Lloyd Street, 
Milwaukee, Wis. 

Independent Telephone Association of 
America. Annual convention, Hotel Ra- 
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in the production of power under all 
commercial conditions. 


Delta-Star Electric Company, Chi- 
cago, Ill., is distributing bulletin No. 
15, devoted to high-tension indoor 
equipment. 
prises 80 pages, has a total of 188 il- 
lustrations, and lists approximately 
1,200 different types of switches, fuse 
mountings, choke coils, etc. Ten pages 
are devoted to technical data of inter- 
est to engineers, who can secure copy 
of this publication upon application. 


James Clark, Jr., Electric Company, 
Louisville, Ky., has issued catalog No. 
24 covering its extensive line of Willey 
electrically driven tools, motors and 
dynamos. The catalog comprises 44 
pages and has nearly 50 illustrations of 
Willey portable, semi-portable and sta- 
tionary electric tools and accessories. 
Among the tools listed are many types 
of drills and grinders, also a hack saw, 
notching press, winding machine, turn- 
table equipment, motor-generator, etc. 

The P R Manufacturing Company, 
629 Bellevue Avenue, Detroit, Mich., is 
distributing a mailing folder introduc- 
ing a new line of large “Eclipse” elec- 
tric battery bells. This bell is from 5 
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This bulletin, which com- 
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disson, Minneapolis, Minn., January 19- 
21. Secretary, W. S. Vivian, 19 South 
La Salle Street, Chicago, Ill. 

American Wood Preservers’ Associa- 
tion. Annual convention, Congress Ho- 
tel, Chicago, Ill., January 19-21. 
tary, F. J. Angier, Baltimore, Md. | 

Wisconsin Electrical Association. - An- 
nual convention and joint meeting with 
Wisconsin Gas Association, Hotel Pfister, 
Milwaukee, January 20-22. Secretary, 
George Allison, First National Bank 
Building, Milwaukee, Wis. 

Society of Efficiency. Annual meet- 
ing, New York City, January 24-88. 


Secretary, P. W. Walker, 41 Park 
Row, New York, N. Y. 
Northern White Cedar Association. 


Nineteenth annual meeting, Minneapolis, 
Minn., January 26-27. Secretary, N. E. 
Boucher, Minneapolis. 

Western Association of Electrical In- 
spectors. Annual meeting. Hotel Radis- 
son, Minneapolis, Minn., January 26-28. 
Secretary, W. S. Boyd, 175 West Jack- 
son Boulevard, Chicago, Ill 

National Convention of Builders’ Ex- 
changes. Columbus, O., January 26-28. 
Secretary, J. M. Vollmer, Louisville, Ky. 

National Independent Telephone Asso- 
ciation. Eighteenth annual convention, 
La Salle Hotel, Chicago, Ill., February 
3-5. Secretary, F. B. MacKinnon, To- 
peka. Kans. 

“Made in the U. S. A.” Industrial Ex- 
position. Grand Central Palace, New 
York City, March 6-13. President, H. A. 
Cochrane, Fifth Avenue Building, New 
York, N. Y. 

New England Section, National Elec- 
tric Light Association. Question Box 
Convention, City Club, Boston, Mass., 
March 9-10. Secretary, Miss O. A. Bur- 
siel, Boston, Mass. 
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to 12 inches in diameter, with a pressed- 
steel base. It has an adjustable double- 
screw contact, an adjustable armature 
with locked screw adjustment, and the 
covers are so made and assembled that 
the movement is protected from dust, 
dirt and injury. 


The Trumbull Electric Manufactur- 
ing Company, Plainville, Conn., an- 
nounces the opening of its San Fran- 
cisco office at 595 Mission Street. San 
Francisco, Cal. This office will be in 
charge of W. P. Naser, for several years 
western representative of the company, 
who is thoroughly familiar with the 
needs and the spirit of the West. A 
large line of Circle T material will be 
carried in stock and all ordinary re- 
quirements of the trade on the Coast 
can be taken care of very promptly. 


Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis.. had added to its 
publications bulletin No. 1091, which 
describes the type OB-4 governor for 
the automatic regulation of pressure for 
air-compressor and air-brake equip- 
ments. This is made for controlling 
direct-current and alternating-current 
motors. Recent additions to the com- 
pany’s repair-part catalog are Nos. 190°: 


Secre-" 
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and 1904. These deal with types OB 
and OB-2 and types OB-3 and OB-4 
governors for compressed-air equip- 
ments. 


amo Electric Company, Spring- 
field, Ill., has issued bulletin No. 40, 
dealing with alternating-current watt- 
hour meters. These are built both in 
single-phase and polyphase types, with- 
out and with current and potential 
transformers. These meters are of the 
new type H, which is similar in prin- 
ciple to the older induction meters, 
but has many improved features. All 
these are pointed out in the bulletin, 
which has over 30 illustrations of the 
meters, parts thereof, connecting and 
dimension diagrams, etc. 


Reynolds Electric Flasher Manufac- 
turing Company, Chicago and New 
York, has entered the ranks of full- 
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fledged motor manufacturers. A line of 
small single-phase induction motors 
that it has recently placed on the mar- 
ket is described in bulletin No. 201. 
These machines range from one-twen- 
tieth to one-sixth horsepower in size 
and 25, 40 and 60 cycles in frequency; 
110 and 220-volt motors are made. All 
the machines are well constructed and 
of high efficiency. The company is also 
announcing specially attractive prices | 
on the Reco time switches of the one- 
day type on account of discontinuing 
this particular line. These switches are 
of double-pole knife type and are ar- 
ranged for either opening or closing 
circuits for electric signs, show-window 
lights, store or hallway lights, street 
lamps, etc. 

The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., had an in- 
interesting exhibit at the New York 
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Automobile Show which opened Jan- 
uary 2. The principal device shown 
was the electric gear shift for gasoline 
automobiles, which was mounted on a 
Winton transmission. The operation 
of this device, which eliminates the 
hand shifting of gears, is controlled by 
push buttons mounted in the center of 
the steering wheel. The “Winton Six” 
is one of the 1915 cars to be furnished 
with electric gear shift. C-H single- 
button push-and-pull automobile light- 
ing switches were shown in various com- 
binations for the control and dimming 
of automobile lights. Pyroplax fire- 
proof insulating material was also 
shown and samples of such parts as 
radiator caps, switch sub-bases, fuse 
boxes, motor terminal blocks, etc., were 
mounted on a display board. A similar 
exhibit will be made at the coming Chi- 
cago Automobile Show. 


Record of Electrical Patents. 
Issued by the United States Patent Office, January 5, 1915. 


1,123,225. Electric Resistance Device and 
Means for Regulating the Same. G. E. 
Bernecker, assigner to Cutler-Hammer 
Mfg. Co.. Milwaukee, Wis. Flatiron ele- 
ment with double coil wound zigzag through 
ingulating base. 


1,123,248. Transformer for Use with Cur- 
rent Rectifying Apparatus. F. Conrad, as- 
signor to Westinghouse Electric & Mfg. 
Co.. East Pittsburgh, Pa. Duplex auto- 

ormer with mercury-arc rectifier con- 
nected between middle and end points. 


1,123,251. Electric Regulation. J. L. Cre- 
veli New Y N. Y., assignor to Safety 
eating & Lighting Co. Regulator 
for car-lighting set with axle-driven gen- 
erator and storage battery. 

1,123,255. Circult-Iinterrupter, H. P. 
Davis and C. Aalborg, assignors to Westing- 
house Electric & fg. Co. Oil circuit- 
breaker opened when cover is raised. 


1,123,256. Winding Machine. R. D. De 
Wolf, assignor to estinghouse Electric 
& Mfg. Co. For wire and wire filaments. 


1,123,264. Safety Device for Marine En- 
gines. G. C. Ellerton, U. 8. Navy. Elec- 
tric engine-room telegraph with alarm bell 
to indicate when signal is incorrectly ex- 


ecuted. 

1, 423,267. Gatherin Locomotive with 
Haulage Mechanism. . T. Fisher, assign- 
or to Jeffrey Mfg. Co., Columbus, O. Elec- 
tric mining locomotive with reel for cable 
that can be used as electric supply cable 
or for haulage. 

1,123,275. Regulating Switch for Storage 
Batteries. J. A aug er and M. Lindem, 
Milwaukee, Wis.; said Lindem assignor to 
said Gugler. Radial type end-cell switch. 

1,123,277. Thermostatic Regulating De- 
vice. E. Haagn, assignor to firm of W. 
C. Heraeus, G. M. B. H., Hanau-on-the- 
Main. Germany. Rocking circuit-closer. 

1,123,282. Circuit interrupter. F. i 
Harrie, assignor to Westinghouse Electric 
& Mfg. Co. Relates to lever mechanism of 
circuit-breaker. 

1,123,283. System of Electric Distribu- 
tion and Circuit Control. F. W. Harris, as 
signor to Westinghouse Electric & Mfg. 
Co. Drum-type controller with interlock. 

1,123,288. Automatic Circuit - Breaker. 
R. E. Hellmund, assignor to Westinghouse 
Electric & Mfg. Co. The series magnet has 
S-shaped rotatable armature acting on 
latch. (See cut.) 

1,123,299. Procese of Electrolytic Deposl- 
tion of Metals from Solutions. N. V. Hybi- 
nette, Christiania, Norway. Provides cir- 
culation of electrolyte through anode 
chamber to prevent deposition from ferric 


salts present. 

1,123,305. High-Speed Raliway. T. L. 
Johnson, Cleveland, O.: M. J. Johnson, ad- 
ministratrix of said T. L. Johnson, de- 
ceased. The track has a series of elec- 
tromagnets and the car has reversing elec- 
tromagnets, propulsion following from in- 
teraction of the two magnet sets. 

1,123,306. High-Speed Rallway.. T. L. 
Johnson: M. J. Johnson, administratrix. 
Magnets are arranged to give an upward 
puli to the car simultaneously with its for- 
ward movement. 

1,123,307. Synenronous Rectifier. C. H. 
Kicklighter, Newberry, S. C. Synchronous 
motor drives commutating rectifier chang- 
ing three-phase into direct current. 


1,123,308 and 1,123,309. Method of Elec- 
tric Welding. C. H. Kicklighter, Atlanta, 
Ga. Grooves are cut in the abbutti sur- 
faces, wires put into the grooves and cur- 
rent and pressure applied. '. 

1,123,313. Sign. G. J. Kliebenstein and D. 
F. Arnold, arshalltown, Iowa; said Ar- 
nold assignor to said Klilebenstein. Elec- 
trically lighted disk sign. 

1,123,319. Oynamo-Electric Machine. F. 
R. Kunkel, assignor to Westinghouse Elec- 
tric & Mfg. Co. Vertical motor for ceiling 


fan. 
1,123,321. Method of Operating Polyphase 
Induction Motors. G. Lamme, assignor 


to Westinghouse Electric & Mfg. Co. n- 
sists in connecting the sections of each 
phase in series and then in parallel. 
1,123,339. Telephone Exchange System. 
T. G. Martin, assignor to First Trust & 


| 


1,123,268.—Circult-Breaker. 


Savings Bank, Chicago, Ill. Automatic 
party-line system. 

1,123,340. Telephone Exchange System. 
F. R. McBerty, assignor to Western Elec- 
tric Co. Test equipment for automatic 
telephone system. 

1,123,341. Electrical Control System. W. 
N. McComb, New York, N. Y. Includes a 
thermal switch and two electromagnetic 
circuit-closers. 

1,123,342. Insulator Support. O. P. Me- 
gahan, Westerville, O. heet-metal crogs- 
arm formed as an inverted trough. 

1,123,343. Electromagnetic Rail Brake. 
G. Mertens, Dresden, Germany. Comprises 
a number of poles separated by air gaps 
disposed obliquely to the braking direc- 


tion. 

1,123,370. Voltalc Body Battery. A. A. 
Pratt, Los Angeles, Cal. Set into an in- 
Sulating disk are concentric rings of several 
metals. 

1,123,373. Electric Ciroult Controller. F. 


Ptok, assignor to Allgemeine Publikations- 


Gesellschaft M. B. H., Munich, Germany. 
Motor-driven disk carries contacts engag- 
ing stationary circuit terminals. 


1,123,380. Radiator. F. T. Riley, Kansas 
City, Mo. Includes electric heater, water 
chamber and thermostat. 


1,123,381. Telewriter Apparatus. F. 
Ritchie, Acton, England. scillating pa- 
per-shifter operated by electric motor. 


1,123,384. incandescent Electric Lamp. 
J. J. Rooney, New York, N. Y. Relates 
to switch for double-filament or high-low 
lamp. 

1,123,389. Electric Fixture. L. Schep- 
moes, assignor to Safety Car Heating & 
Lighting Co. Corner lamp with diffusing 
bowl and switch. 


1,123,393. Burglar Alarm. J. A. G. 
Schmiedeberg, assignor to O. J. F. Urban, 
Hamburg, Germany. Battery, bell and con- 
tact-maker all inclosed in a box. 


1,123,407. Berth Lamp. J. A. Shaw, as- 
signor to Safety Car Heating & Lighting 
Co. Has hinged cover with translucent 
glass over lamp bulb. 

1,123,411. Electromagnetic Power De- 
vice. A. K. T. Smith and P. Good, Lon- 
don, England. Has reciprocating coil about 
central core. 

1,123,413. Electric Switch. J. C. Smith, 
Louisville, Ky. Spring contact-maker. 

»123,436. Operating Mechanism for Os- 
cillatory ignition Machines.. R. Wagner, 
assignor to firm of Robert Bosch, Stutt- 
gart, Germany. For oscillatory magneto. 


1,123,448. ignition System. P. R. Werner, 
Philadelphia, Pa. Distributer. 

, 123,4652. Electromagnetic Switching 
System. L. L. White, assignor to Plati- 
num Electric Incubator Co., Dorris, Cal. 
Relay controlled. 

1,123,454. Rear End Signal for Vehicies. 
G. J. ‘Wohltmann, New York, N. Y. In- 
cludes electric lamps. 

1,123,476. Telephone System. O. Bris- 


bois, Chicago, Ill., assignor of one-half to 
W. Lorimer, Jr. Selector mechanism for 
party-line automatic system. 

1,123,484. Controller for Electric Cir- 
cults. C. H. Carter, Colon, Panama. 
Ratchet-operated pull switch. 

1,123,491. Power Conversion Plant. E. 
A. Corbin, Philadelphia, Pa. Operated by 
water current and includes a hollow feed 
cone, water turbine and generator, the 
latter being completely inclosed. 

1,123,493. Elevator. J. T. Cowley, as- 
signor to Lamson Co., Newark, N. J. Auto- 
matic dumb waiter. 

1,123,806. Telephone Exchange Apparatus 
and System. J. Erickson, assignor to First 


Trust & Savings Bank, Chicago, Ill. Auto- 
matic system with selectors, etc. 
1,123,520. Electric Laundry iron. M. K. 


Golden, assignor to Golden Mfg. Co., De- 


troit, Mich. Fused sand surrounds ele- 
ment and granulated sand fills rest of 
body. 

1,123,523. Electrically Controlled Blow- 


ing Head for Glass-Blowing Machines. O. 
A. Hanford, assignor to Empire Machine 
wl wore Me. Has electromagnetic 
chuck. 

1,123,643. Electric Current Collector. T. 
B. G. Janssen, Münster, Germany. For 
use in electric lighting of cycles and motor 


cars. 
1,123,551. Overhead Trolley Apparatus. 
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W. H. Kempton, assignor to Ohio Brass 
Co., Mansfield, O. Frog. 

1,123,558. Electric Welding Apparatus. L. 
S. Lachman, assignor to Universal Elec- 
tric Welding Co., New York, N. Y. Has 
several sets of co-operating electrodes for 


spot welding with electromagnetic control . 


for each. 


1,123,599. Machine for Manufacturing 
Welded Wire Chains. M. B. Ryan, Bridge- 
port, Conn. For forming and electrically 
welding the links. 

1,123,602. Electric Locomotive. F. L. 
Sessions, assignor to Jeffrey Mfg. Co., Co- 
lumbus, O. Has two reels for winding 
up the electric supply cable, 

1,123,614. Automatic Fire-Alarm. A. L. 
Stewart, L. O. Hawkins and A. FE. Mosher, 
Madera, Pa. Burning of an inflammable 
strip permits closing of circuit. 

1,123,621. Electric ignition System. J. 
A. Struthers, Jersey City, N. J., assignor 
to Tri-Unit Electrical Co. Connected with 
electric starting and lighting set. 

1,123,624. Method of Electric Seam-Weld- 
ing. E. Thomson, assignor to Thomson 
Electric Welding Co., Lynn, Mass. Several 
points in the seam are simultaneously 
clamped and then spot-welded. 

1,123,625. Glower for Electrical Incan- 
descent Lamps. O. M. Thowless, Newark, 
N. J. The filaments are heated to a high 
temperature in an atmosphere of hexa- 
chloride tungsten and dry hydrogen gas, 
thus decomposing the mixed vapors and 
depositing a coating of tungsten on the 
filaments. 

1,123,626. Electrical System of Distribu- 
tlon. W. A. Turbayne, Lancaster, N. Y., 
assignor to Gould Storage Battery Co. 
Storage battery with counter E. M. F. 
booster. 

1,123,629. Drip-Pan Alarm. G. R. Waid, 
Pegram, Idaho. Electric alarm controlled 


by float. 
1,123,631. Sparking Plug. T. M. Way- 
man and T. Wayman, Pittsburgh, Pa. 


Make-and-break type. 

1,123,639. Electrical Massage Instrument. 
N. Wise, New York, N. Y. Core of sole- 
noid delivers rapidly repeated blows upon 
applicator spindle. 

1,123,654. Telephone Recelver Attach- 


ment. G. J. Arfsten, Denver, Colo. Sani- 
tary pad with central opening. 
1,123,668. Electric Cable Wanger. M. 


Blumenthal, Brooklyn, and B. S. Barnard, 
New York, N. Y. Trough-shaped with 
flanged ends. 

1,123,677. Limiter and Interrupter for Al- 
ternating Electric Currents. A. W. Burke, 
Wilkinsburg, Pa. Transformer with normal- 
ly short-circuited secondary and interrupter 
to open the short-circuit when working 
current is heavy. 

1,123,683. Process for Extracting Metals 
from Living Bodies. T. M. Clague, New- 
castle-upon-Tyne, England. Circuit term- 
inals are electrolytic vessels into which the 
extremities of the body are immersed. 

1,123,688. Indirect iliuminating Lamp. H. 
S. Conant, Baltimore, Md. Above the main 
reflector bowl is an inverted reflector dome. 
(See cut.) 


1,123,693. Method of Making Alkall-Sil- 
Ico-Aluminate. A. H. Cowles, assignor to 
Electric Smelting & Aluminum Co., Se- 
waren, N. J. The material is subjected 
to action of electrified vapors of salt, wa- 
ter and combustion furnace gases. 

1,123,695 and 1,123,696. Multiple Brush 
Selector. E. B. Craft and J. N. Reynolds, 
assignors to Western Electric Co. For 
automatic telephone switch. 

1,123,703. Carbon-Assorting Device. A. 
M. de Jeu, Cleveland, O. Endless carrier 
With means for discarding bent carbons. 

1,123,706. Multiple Brush Selector. A. F. 
Dixon, assignor to Western Electric Co. 
For automatic telephone switch. 

1,123,734. Telephone Call Recorder. J. 
K. Guthrie, Perth Road, Ont., Canada, as- 
signor of one-half to J. B. Henniger. For 
attachment to desk telephone. 

1,123,756. Electric Accumulator. H. A. 
Kinney, Lansing, Mich. Relates to cover 
and connecting straps. 

1,123,758. Electric Switch. O. M. Knob- 
lock, South Bend, Ind. Has sliding con- 
tact plunger. 

1,123,779. Circular Knitting Machine. K. 
Moller, assignor to Jenckes Knitting Ma- 
chine Co., Pawtucket, R. An electric 
motor is controlled so as to rotate or ré- 
ciprocate the knitting head. 

1,123,789. Electric Heating Element. R. 
J. M. Parke and E. D. Brand, Toronto, 
Ont., Canada. Resistance coiled through 
the notches in a metal spider. 

1,123,799. Multiple-Brush Selector. J. 
N. Revnolds, assiznor to Western Electric 
Co. Automatic telephone panel switch. 

1,123,809. Circuit Breaker Tripping Ap- 
paratus. W. M. Scott, Radnor, Pa. Poly- 
phase breaker. 

1,123,818. Electric Bell. F. S. Tucker, 
Boston, Mass., assignor of one-half to E. 
P. Severance. Mechanism within gong. 

1,123,826. Telephone System. H. ; 
Webster, assignor to Kellogg Switchboard 


& Supply Co., Chicago, Til. Includes trav- 
eling line switch to select an idle link 
circuit. 

1,123,829. Circult Switch. J. C. Wrasse. 
Mishawaka, Ind. Solenoid-operated oil 
switch. 

1,123,843. Depolarizer for Galvanic Cells. 
P. Burger, Berlin, Germany. mixture 
coo mepe nese dioxide and finely divided, 
chemically pure carbon in the form of 
acetylene soot. 

1,123,855. Electromagnetic Measuring In- 
strument. W. J. Davis. assignor to Edi- 
son & Swan United Electric Light Co., 
Ltd.. London, England. Magnetic-vane in- 
strument. 

1,123,857. Transmission-Gear-Shifting De- 
vice. G. De Witt, assignor of one-third 
to L. R. Munger and one-third to 8. I. 
Munger, Jr., Dallas, Tex. Electric gear- 
shifter. 

1,123,870. Switch. B. Haskins, assignor 
to Allis-Chalmers Mfg. Co. Double-throw 
switch with compressible contacts. 

1,123,€95. Time Lock Indicator. R. P. 
Knoebel, Jr., North Bergen, N. J. In- 
cludes electric alarm and recorder. 

1,123,906. Motor Controllin Device for 
Taxicabs and the Like. W. L. Majors, St. 
Louis, Mo., assignor of one-half to A. M 
Turnbo. Includes electric signal. 

1,123,909. Telephone Sheath. O. W. Mes- 
simer, assignor to White Knight Co., New 
York, N. Y. Teather sheath for desk set. 

1,123,910. Interference Preventer for Use 
In Wireless Telegraph Systems. T. ; 
Miller and A. H. Cox, assignors of one- 
half to Smith Cannery Machines Co., Seat- 
tle. Wash. Shunt around the rectifying 
detector includes a resistance adapted to 
cut down weak electric waves and to 
break down so as to permit the passage 
of strong waves. 

1,123,925. Traffic Guide. R. W. Roderick, 


1,123,688.—Indirect Fixture. 


Akron, O. Traffic-directing signs at street 
intersections are electrically lighted. 

1,123,926. Electrical Switch-Throwing 
Mechanism. J. A. Ross, Altoona, Pa., as- 
signor of one-half to E. J. Bigley. Con- 
trolled through wiping contacts adjacent 
to trolley wheel. 

1,123,931. Machine for Making Welded 
Chains. M. B. Ryan, Boston, Mass. Has 
link-forming and feeding mechanism, 
means for positioning the disconnected 
ends between the electrodes of the weld- 
ing circuit, and a cam for closing the 
circuit. 

1,123,942. Stereoscopic X-Ray System. H. 
C. Snook, Cynwyd, and E. W. Kelly, Phila- 
delphia, Pa. Operated from alternating 
current through a step-up transformer and 
commutator. 

1,123,962. Process of Hydrogenating Fats, 
Oils, and Waxes. T. B. Walker, Austin, 
Tex. Consists in discharging the oil in 
a spray with hydrogen gas against a 
heated body of catalytic material in pres- 
ence of an electric discharge. 

1,123,971. Distributer for Ignition Dyna- 
mos. H. H. Wixon, assignor to Stromberg 
Motor Devices Co., Chicago, IIl. Provided 
with rotatable contacts to form a testing 
gap in parallel with a fixed spark gap. 

1,123,973. Automatic Train Stop. M. C. 
Wright, New York, N. Y. Electric brake- 
applicator and locomotive signal. 

1,123,979. Telephone Attachment for Cars. 
M. J. Bartol, Beaverdale, Pa. Arms ex- 
tending beneath the train engage telephone- 
line conductors along the track. 

1,123,985. [Insulating Material. F. Böll- 
ing, assignor of one-half to Prometheus 
Fabrik Elektrischer Koch- und Heizappa- 
rate Gesellschaft M. B. H., Frankfort-on- 
the-Main, (rermany. Consists of mica 
flakes pasted together under high qressure 
by o tlux containing boron, silicon and 
ead. 
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1,124,003. Electric Locomotive with Ca- 
bie-Reeling Mechanism. D. T. Fisher, as- 
signor to Jeffrey Mfg. Co. Has separate 
motor for winding the reels. 

1,124,021. Impulse Transmitter. W. F. 
Hoffmann. assignor to Western Electric 
Co. Multiple telephone selecting key set. 

1,124,022. Ignition for Multiple Cylinder 
Combustion Engines Having Irregular Or- 
der of ignition. G. Honold, assignor to 
firm of Robert Bosch, Stuttgart, Germany. 
Ignition is at higher speed than regularly 
demanded by engine. 

1,124,023. Electric Ignition System. G. 
Honold, assignor to firm of Robert Bosch. 
Produces retarded and advanced ignition 
sparks during the starting and running 
periods. 

1,124,051. Projecting Lamp. C. A. Ma- 
tisse and A. C. Matisse, New York, N. Y. 
Means for adjusting lamp and socket in the 
reflector. 

1,124,055. Electric Water Level Indica- 
tor. W. E. Moorefield and A. J. Brady, Hin- 
ton, W. Va.; said Moorefield assignor of 
one-half of his right to G. L. Taylor. 
Light circuits controlled at various levels. 

1,124,060. Test Guard for Automatic 
Switching Apparatus. J. N. Reynolds, as- 
signor to Western Electric Co. Means for 
indicating all the circuits as busy while 
the telephone switch is operated by the 
motor. 

1,124,072. Electromagnetic Track Brake. 
D. Storjohann, Immigrath, Germany. Me- 
chanical details. 

1,124,075. Electric Pocket Lamp.. J. G. 
Swallow, New York. N. Y. For quickly con- 
necting battery to lamp. 

1,124,086. Controlling Means for Electric 
Motors. G. H. Whittingham and W. T. 
Holmes, assignors to Monitor Mfg. Co., 
Baltimore, Md. Has a pair of automatic 
rheostats connected alternately in the arm- 
ature circuit. 

1,124,105. Impulse Transmitter. W. M. 
Bruce, Jr., assignor to Western Electric 
Co. Modification of No. 1,124,021. 

1,124,119. Telegraph instrument. H. A. 
Emrick, Casey, lll. Has a supplemental 
key connected across the circuit of the 
main Key. 

1,124,129. Means for Regulating Clocks 
by Hertzian Waves. G. A. Goodson, Min- 
neapolis, Minn. Wireless is sent out by 
oscillation-generating set, which is started 
automatically shortly before the proper 


time. 

1,124,133. Safety Fuse for Electric Cir- 
cuits. H. C. Hershey. assignor to N-W 
Equipment Co., New York, N. Y. Cart- 
ridge fuse with sectional plugs. 

1,124,137. Diaphragm Horn. M. R. 
Hutchinson, Deal Beach, N. J., assignor 
to Lovell-McConnell Mfg. Co. Motor- 
driven diaphragm actuator. 

1,124,142. Speed-Dependent Motor Con- 
trolling Apparatus. 5. H. Keefer: M. B. 
Keefer, administratrix of said S. H. Keefer, 
deceased, assignor to Niles-Bement-Pond 
Co.. New York. N. Y. Motor circuit is 
automatically broken when armature cur- 
rent becomes excessive or speed too low. 

1,124,169. Burglar Alarm for Safes. T. 
Prusheyv, Tacoma, Wash. Safe is sur- 
rounded by compressed-air casing, reduc- 
tion of pressure in which closes alarm 
circuit. 

1,124,179. Circult-Breaker Tripoing Ap- 
paratus. W. M. Scott, Radnor, Pa. Re- 
verse-power three-phase circuit-breaker. 

1,124,189. Motor Control System. G. H. 
Whittingham, assignor to Monitor Mfg. Co., 
of Ealtimore City. Master switch controls 
two starters. 

1,124,192. Electromagnetic Selecting Ap- 
paratus. G. L. Anders, London. England, 
assiznor of one-half to W. Köttgen. Mag- 
net armature constrained to act in tube. 

1,124,194. Fuse. W. C. Banks, assignor 
to N-W Equipment Co., New York, N. 
Y. Special construction of terminal caps 
and end grips for cartridge fuse. 

1,124,211. Electric Locomotive. F. ‘ 
Coseo, assignor to Jeffrey Mfg. Co. Has 
two cable reels driven by motor. 

1,124,213. Incandescent Electric Lamp. 
H. Csanvi, assignor to Maxivolt Primary 
Battery Co., New York, N. Y. Safety lamp 
has circuit opened on fracture of glass 
window. 


1,124.215. Illuminating and Sounding 
Sign or indicator. J. A. Dempsey, New 
York. N. Y Resembles clock which is 


electrically lighted through flasher and has 
sound producer. 

1,124,230. Electric Fusible Cut Out. H. 
P. T.iversidge, assignor to Pennsvivania 
Appliance Co., Philadelphia, Pa. Metallic 
receptacle for a compressed fluid has fusi- 
ble extension, melting of which opens the 
circuit. 

Relssue 13,858. Apparatus for Testing 
Storage-Battery Circuits. ©. FE. Beach, as- 
signor to G. O. Knapp. New York. N. Y. 
Original No. 1,999,909, dated June 16, 1914. 
Voltmeter connected by special switches 
to discharging battery, to ground or to 
charging battery. 
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STREET-RAILWAY SERVICE IN LARGE 
CITIES. 

A multitude of problems arises from the growth of 
a community into the ranks of the large cities. One 
of the most difficult of these problems is the provid- 
ing of safe, rapid and comfortable transportation for 
all passengers that wish to be conveyed from one 
section of the city to another at low cost. Many years 
ago it was discovered that street railways provided 
this type of transportation at minimum expense, and 
with the electrification of these lines great extensions 
and increases in carrying capacity have been made 
possible. Increase in speed and length of run of the 
electric lines, together with the growth of vehicular 
and other street traffic, brought about the removal of 
many street-car lines from the surface and the con- 
struction of new elevated and subway lines, which 
have become the main trunk lines in our metropolitan 
cities. 

Conditions in American cities differ considerably 
from those abroad. The growth of these cities has 
been so rapid that it has been difficult to provide 
ample urban transportation facilities to keep pace 
with the steadily increasing demand. No sooner have 
the betterments referred to above been made than the 
demand has increased almost beyond the improved 
facilities thereby made available. The result, of course, 
has been that considerable crowding has characterized 
the rush-hour traffic and comfort is not a predomi- 
nant feature of our street-car travel, at that time of 
day at least. However, the rush-hour traffic is due 
to the travel of people to and from work, and neces- 
sary promptness in reporting for duty and eagerness 
to get back home is responsible for our willingness to 
put up with discomfort in order to reach our destina- 
tion quickly and surely. Consequently the European 
rule prohibiting any public conveyance from carrying 
more people than it has seats for will not do at all for 
an impatient American public. 

While a reasonable amount of crowding has been 
generally tolerated in our large cities, excessive 
crowding or very irregular and inferior service quickly 
arouses vehement protest. On the other hand, the 
street-car company may be seriously hampered in ren- 
dering adequate service during the rush hours, due to 
lack of sufficient trackage to handle the traffic prop- 
erly, to municipal regulations as to maximum speed, 
frequency of stops, headway between cars, etc., and 
to other local causes. It must be clearly borne in 
mind also that the extraordinary increase in length of 
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urban runs, liberal provision of transfers and require- 
ments as to improved types of cars tend to increase 
the cost of hauling the average passenger. In Chi- 
cago, for instance, it is now possible to ride by street 
car some 28 miles on a single five-cent fare. Street- 
car companies are public utilities, but they are not 
charitable institutions. Capital cannot be invested 
in these enterprises without reasonable return. 

However, the chief complaint regarding urban 
transportation service arises from excessive crowd- 
ing during the rush hours. Electrical men know that 
peak loads are far less profitable loads than those at 
other times of the day. The same is true of peak or 
rush traffic. If it were within the power of a street- 
car company to put on more cars to accommodate the 
peak traffic, it would gladly do so were the peak not 
of such relatively short duration as to make the pro- 
vision of the added facilities unprofitable. Moreover, 
lengthening out the rush-hour period, that is, flatten- 
ing and broadening the traffic peak, increases the ca- 
pacity of the equipment at hand, and in the case of 
those roads that cannot secure adequate trackage or 
terminal facilities gives them the opportunity to han- 
dle decently much more traffic than with a sharp 
peak. For example, making the peak traffic extend 
fairly evenly over three hours instead of one and a 
half, as is now the case in the evening rush, increases 
the capacity for handling the traffic comfortably very 
decidedly. It also increases markedly the likelihood 
of profitableness in handling this traffic. 

How can this spreading of the rush hours be se- 
cured? Not through any drastic Jegislation, since this 
would be an invasion of the personal rights of the 
public. But by an educational and co-operative move- 
ment, taken up jointly by the traction interests, the 
municipal authorities, manufacturers and business 
men, much good could be accomplished. The public 
must first be informed of the difficulties connected 
with proper handling of rush-hour traffic and frankly 
told its uneconomical nature. When street and traf- 
fic congestion becomes a menace in a community, the 
public is glad to know of every means for removing 
or alleviating it. It should be first impressed on the 
people that it is a physical impossibility to give them 
adequate service as long as there is continued the 
custom of closing practically all shops, offices, stores 
and factories within a single hour and thus turning 
out hordes of people to jam the streets and public 
conveyances. It can then be shown that by a co- 
operative arrangement of the opening and closing 
hours of the larger concerns, at least, decided relief 
will be brought about in trafic. For example, many 
large factories begin and close work in different de- 
partments at different times, varying by 10 or 15 min- 
utes. This not only relieves congestion of the en- 
trances and approaches to the works, but permits a 
much smaller force of timekeepers to handle the work 
of checking the men in and out. The same idea can 
be worked out on a larger scale in relieving the traffic 
of an entire industrial or commercial district and with 
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less equipment than is required now to handle imper- 
fectly the concentrated rush. There is no reason why 
some concerns cannot close shop at 4:30 p. m., others 
at 4:45, at 5:00, and similar intervals up to, say, 6:45 
p.m. Thus by a co-ordinated scheme the rush traffic 
can be spread out evenly over two or more hours, pro- 
ducing a much better load-factor, higher efficiency, 
improved economy and much better service than is 
possible with an irregular rush for a little over an 
hour, including a violent peak at 5:30 o’clock. In most 
places the morning rush is already more spread out 
than that in the evening and the service 1s better. 
If the reform advocated above cannot be worked out 
completely, recourse must be had to other and auxil- 
iary measures. Slow-moving traffic teams should be 
kept off the tracks as much as possible; as far as prac- 
ticable car lines should be looped or through-routed 
so as to be impeded by intersecting lines or congested 
street crossings to the least extent; the number of 
avoidable stops should be cut to a minimum and in 
no case should more than 8 or 10 regular stopping 
points per mile be allowed. Thus the schedule speed 
can be increased and more seats passed by any point. 
With even these measures turning out to be inade- 
quate, the final recourse is the removal of the tracks 
to an elevated structure or subway, entailing heavy 
capital investment and greatly increased fixed charges. 
These various relief measures are by no means im- 
practicable. Their execution would produce a most 
wholesome improvement in service, something that 
all utility companies in these days of commission reg- 
ulation are compelled to give closest attention to. In 
fairness to the companies, however, it must be said 
that, if the public insists on riding 20 miles or more 
with liberal use of transfers on a five-cent fare, it 
cannot expect a very high quality of service unless it 
meets the issue half way and by a few simple conces- 
sions, such as those referred to above, makes it pos- 
sible to render the service at a reasonable profit. 


LAP WINDINGS. | 

Most of us are content to take the electrical ma- 
chinery turned out by the manufacturer, and if it 
serves the purpose to which it is applied efficiently 
and well, to ask few questions as to the details of 
its construction. Such details receive the close at- 
tention of the designing engineer, the construction 
man in the shop and the repair men, but of only few 
other persons. To those who have to meet the prob- 
lems of fitting designs to needs and to constructional 
conditions, every suggestion as to how to lay out 
windings is welcome, and it is to these that the arti- 
cle by Mr. E. M. Tingley, beginning on page 166, will 
principally appeal. 

While the method proposed by Mr. Tingley may 
not be entirely new, it has not been generally used, 
and its virtues havg been apparently overlooked by 
designers. Mr. Tingley gives tables showing the 
method for determining the group combinations fof 
both two-phase and three-phase lap windings. 
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ECONOMIES OF ELECTRIFICATION. 

While the advantages of electrification for the ter- 
minals and tunnels of steam railroads have been gen- 
erally recognized, the economies of trunk-line elec- 
trification have not been so widely accepted, and 
many officials of steam roads have been unwilling to 
admit that they existed. It will require a number of 
main-line electrifications, covering different condi- 
tions, and showing definite statistical results, to 
bring about general acceptance of this claim. For 
mountainous country these figures, covering average 
divisions of trunk line, are likely to be available with- 
in a few years through the activities of the Chicago, 
Milwaukee and Puget Sound and the Norfolk and 
Western Railways, and to these may perhaps be 
added the Denver & Rio Grande. 

Already, however, figures are available for a short- 
er length of main line covering the usual combina- 
tion of passenger and freight trafic. The Butte, 
Anaconda and Pacific Railway has had actual expe- 
rience with both steam and electrical operation over 
a line 26 miles long and totaling about 90 miles of 
track. There are eight regular trains per day over 
this road, in addition to ore haulage amounting to 
5,000,000 tons annually. This will be increased about 
25 per cent during the present year by the diversion 
of ore now sent to the smelters at Great Falls. 

A comparison covering six months each of steam 
and electrical operation on this road has shown a net 
saving by the latter of more than 20 per cent of the 
cost of electrification. Larger trains are hauled, the 
increase in tonnage per train being about one-third, 
thus decreasing the number of trains. An increase 
of speed of about 30 per cent has accompanied the 
change. These figures leave no doubt as to the ad- 
vantages of electrification in this case, and should 
inspire confidence in officials of other roads who 
have hesitated in changing over their mountain di- 
visions even in regions where coal is not cheap. 


COMPETITION OR CO-OPERATION. 

A common practice in the past among electrical 
contractors whose business was not any too firmly 
established, was, when bidding on a job of electrical 
installation, to cut the price to any figure for which 
any other contractor could be induced to take it. In- 
deed, the cutting sometimes went even below this 
mark, where misrepresentation led to the belief that 
it was a question of cutting the price or losing the 
contract. The organization of electrical contractors 
and the wider dissemination of knowledge concerning 
correct methods of figuring costs 1s gradually render- 
ing this condition obsolete, but much yet remains to 
be done. The contractor is learning that co-operation 


with his fellows is more to his advantage than cut- 


throat competition. 

During the past ten days two state conventions of 
electrical contractors have been held, and this thought 
was the keynote of each. The prosperity of the con- 
tractor and the interests of the building owner in se- 
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curing first-class work can only be promoted by an 
abstinence from price cutting, an insistence upon 
keeping bids above the estimated costs, and the seg- 
regation of contracts for electrical work from the gen- 
eral contracts for building construction. Only 
through co-operation can the contractors secure these 
conditions. 


TRYING TO FORCE THE METRIC SYSTEM. 


The present session of Congress is probably not 
different from others in the number of foolish bills 
introduced. Among this year’s crop is one intended 
to establish the metric system as the standard for weights 
and measures, and which provides that this system 
shall be the sole standard in the United States after 
July 1, 1920. A penalty of fine and imprisonment is 
provided for the use in any industrial or commercial 
transaction of any other weights and measures. 

Anyone familiar with the monetary system of 
the United States, and with the units of electrical 
measurement, must realize the advantages of a deci- 
mal system, and of the metric system in particular, 
since it gives such simple relations between the units 
of measurement of different quantities. It is to be 
hoped that enough others will realize the advan- 
tages to bring this‘ system into general use in the 
near future. Before people are willing to do this, 
indeed before they can realize the advantage, they 
must become at least somewhat familiar with its use. 
One way for the Government to provide this famil- 
larity would be to require the metric system in all 
government work and government purchases. An- 
other pathway to this end is instruction in this system in 
the schools as a distinct system, instead of the practice, 
common at present, of teaching the children the 
conversion factors between metric and English units, 
the chief effect of which is to make the metric sys- 
tem appear very complicated. To try to force the 
system upon an unwilling country is, however, as 
foolish as it is impracticable. In any democratic 
country like this, it is impossible to drive the masses 
along lines which do not appeal to them. 

The author of the present bill (H. R. 20526) ap- 
pears to be entirely unfamiliar with present condi- 
tions. IT or'instance, the bill provides that the metric 
units shall have definite relations to the present inch 
and pound avoirdupois, the author apparently not 
realizing that-the present English units in common 
use are derived from a standard meter and a stand- 
ard kilogram preserved by the Bureau of Stand- 
ards at Washington. Moreover this bill would 
make the use of the common units of temperature, 
light intensity and other quantities for which no 
metric unit 1s provided, a misdemeanor, thus prac- 
tically prohibiting measurements of such quantities. 

Of course there is no likelihood of such a bill be- 
ing passed by the Congress, but its introduction is 
another example of how little preparation is made 
by legislators for the duties which they undertake to 
perform. 
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Chicago Jovians Attend Beefsteak 
Dinner and Rejuvenation. 

The Chicago Jovian League indulged 
in quite an innovation on the evening 
of Monday, January 18. This took the 
form of a well served beefsteak dinner 
at the Hotel Sherman, a high-class en- 
tertainment both musical and vocal un- 
der the direction of George Hull Porter 
by artists of exceptional ability being 
interposed between the courses. Im- 
mediately following the dinner, which 
was concluded before eight o’clock, the 
degree team put on a fine representa- 
tion of the ritual and inducted a class 
of 30 candidates into the order. 

The degree team was composed as 
follows: Jupiter, G. C. Richards; Mars, 
J. W. Foster; Vulcan, Otto C. Kaberna; 
Neptune, W. E. Finley; Pluto, T. H. 
Bibber; Hercules, Otis Johnson; Mer- 
cury, Charles Ffrench; Apollo, Otto 
Muller: Avrenim, A. J. Selzer. The Imps 
were Messrs. Swett, Hanson, Howe and 
Koch. 

The smooth performance of the ritual 
was greatly facilitated by the work of 
S. Randall, as electrician; Morgan Ellis 
and Charles Dubsky, as stage managers, 
and H. J. Russell, Arthur Lubec and 
G. B. Weber, as stage assistants. 

Pluto was well acted by Mr. Bibber, 
who was visiting in Chicago. It will 
be remembered that Mr. Bibber is the 
traditional Pluto of the Jovian Order, 
and his remarkable rendering of this 
dificult part of the ritual has added 
wide fame to the work of the New York 
Jovian degree team. Otto Kaberna, win- 
ner of the individual prize at the St. 
Louis Congress, gave an unusually per- 
fect presentation of Vulcan. 

There were about 150 Jovians in at- 
tendance who listened to short addresses 
by Homer E. Niesz, Reigning Jupiter; 
Sam A. Hobson, W. R. Bonham and A. 
A. Gray. V. H. Tousley, First Tribune 
of the Chicago Jovian League, presided. 

—_—_—__—_-- T 
Chicago Jovian Meeting. 

A very interesting address on “Prog- 
ress” was delivered by Bishop Samuel 
Fallows before the Chicago Jovian 
League at its regular meeting on Janu- 
ary 18. Bishop Fallows spoke of the 
progress that has been made in science, 
business, and religion during the years 
of his life, reciting many interesting in- 
cidents in connection with his early asso- 
ciations with electrical and other inven- 
tions that have now become important 
elements of our present civilization. 
—_—_+--—__—_ 
Minneapolis Jovians Learn About 

National Guard. 

Captain C. C. Pulis, United States 
Army, addressed the Minneapolis Jovian 
League on the development of armament 
at its meeting January 12. The speaker 
described the types of light field gun 
used by the war department, and outlined 
his idea of how an effective National 
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Guard could be raised in this country 
without excessive expense to the people. 
Minneapolis Jovians have decided on 
February 26 as the date for their reju- 
venation, which will be held jointly with 
the St. Paul League in St. Paul. 
ee oe E 
Street-Railway Service Standards. 

Considerable agitation of  street-rail- 
way service and “straphanging” has re- 
cently been indulged in Chicago by sev- 
eral newspapers and the municipal au- 
thorities. It was very appropriate, there- 
fore, that at the meeting of the Electric 
Club of Chicago held on January 14 an 
illustrated address on this subject was 
made by Bion J. Arnold, chairman of 
the Board of Supervising Engineers, 
Chicago Traction. Mr. Arnold showed 
that on account of the local conditions in 
Chicago, with the great concentration of 
business in the downtown district, 
there would have to be more or less 
straphanging in the street cars in the 
business district during the morning and 
evening rush hours until sufficient addı- 
tional trackage was provided to permit 
running enough extra cars into and out 
from the district to accommodate the 
trafic comfortably. The most logical 
way to provide this extra trackage is by 
the construction of subways that will take 
all through cars at least off the surface 
and enable them to run at high speed 
unimpeded by the varied street traffic. 
The city has had right along the power 
to enforce service betterment, but to ex- 
ercise this power effectively service 
standards must be accurately defined. 

Mr. Arnold declared that any attempt 
to enforce at all hours of the day a 
service standard ensuring a seat to each 
passenger would result in street rioting 
by impatient prospective passengers pro- 
hibited from boarding uncrowded cars. 
During the rush hours, therefore, the 
service standard would have to permit a 
reasonable number of passengers. to 
stand. Several such standards were ex- 
plained in detail and illustrated. These 
standards should apply not to individual 
cars, but to the average number of pas- 
sengers carried per car by all the cars 
passing a given point in a definite period 
of, say, 30 minutes. The standard should 
be varied in step fashion for the differ- 
ent 30-minute periods during the rush 
hours. If the street-car companies pro- 
vide all the cars that can be operated at 
safe intervals on the trackage available, 
further strict adherence to the service 
standard should not be required until 
additional track facilities are allowed to 
be provided. 

President Pinckard presided at the 
Club meeting for the first time. Eugene 
A. Rummler was appointed chairman of 
a committee on constitutional revision. 
A. L. Millard was selected as chairman 
of a committee to consider consolidation 
of the Chicago Jovian League with the 
Electric Club. 


ELECTRICIAN 


Vol. 66—No. 4 


Annual Meeting of the Illinois 
Electric Railway Association. 
The annual meeting of the Illinois 

Electric Railway Association was held at 

the Auditorium Hotel, Chicago, on Jan- 

uary 15, sessions being held both morning 
and afternoon. The morning session was 
called to order by Britton I. Budd, presi- 
dent, and the reports of standing com- 
mittees called for. These included Exec- 
utive Committee, Program Committee, 
and Publicity Committee reports. The 
latter Committee has prepared a map 
showing electric railways in the state of 

a size suitable for use on backs of let- 

ter-heads of member companies. This 

map was adopted for such use by the 

Association. 

The election of officers, which took 
place at the morning session, resulted as 
follows: 

F. E. Fisher, president. 

J. R. Blackhall, first vice-president. 

A. J. Purinton, second vice-president. 

The secretary is selected by the Execu- 
tive Committee, the members of which 
are: B. I. Budd, E. C. Faber, H. E. 
Chubbuck, W. C. Sparks, F. J. Baker, 
and Fred Janchey. 

At the afternoon session, the report of 
the Signal Committee was presented by 
John Leisenring, chairman. This report 
dealt in a comprehensive manner with 
highway crossing protection for electric 
railways, and by means of stereopticon 
slides the various signals, gates, and 
other devices available for this service. 
were illustrated. 

—_____»--»—___—_- 

Kansas City Electric Club Intro- 

duces New Features. 

The Electric Club of Kansas City. 
Mo., has inaugurated a program of in- 
dustrial lectures, to be delivered by 
prominent men in other business fields, 
during the first half of the year 1915. 
The club meets twice each month. The 
first speech of the series was delivered 
on the first Tuesday in January, at the 
first meeting held since new officers 
were chosen by the club. The new presi- 
dent, E. E. Stigall, presided. Ralph 
Block, of the Kansas City Star, was the 
speaker. He spoke on “How the Busi- 
ness of a Newspaper is Handled.” F. 
li. Penberthy, secretary of the Electric 
Club, states that this address and similar 
ones are considered valuable by the mem- 
bers for the insight which may be ob- 
tained in a study of business alien to the 
electrical field. A variety of topics is 
afforded also, thus giving a zest to the 
meetings which is sometimes lacking if 
“shop talk” is the principal staple of 
conversation. George Walker, manager 
of the lamp department of the General 
Electric Company, in St. Louis, told of 
the new department of the Jovian Or- 
der, that of the benefit fund for relief 
work and aids to members, and related 
also the plans under way for the devel- 
opment of the commercial division. 
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Electricity in Packing Plants. 


The packing industry is represented by 
a comparatively few large plants, located 
mainly in Chicago, Omaha, Kansas City 
and New York, although small individ- 
ual slaughter houses and packing plants 
are found in most all cities of reasonable 
size. In both classes of establishments 
the advantages of electric drive have long 
been realized, and while in many cases 
the present installations are simply the 
old system of line shaft drive with a 
motor or two substituted for the original 


engine, still it may be said that electrical- 


ly driven plants are the rule and steam- 
driven plants the exception. 


Although the larger packing 
plants, using large quantities of 
steam and hot water, can perhaps 
generate the bulk of the power 
required at a figure comparable 
with central-station service, these 


plants as well as the many smaller 
ones offer a profitable field for 
central stations for emergency, 
break-down and part service. 
Some information is given on a 
representative plant in Chicago. 


even where unusual attention has been 
given the power proposition, and where 
efficient and economical operation is being 
obtained, an effort should be made to 
supply part power for operation on cer- 
tain busy days of the week, or for over- 
time operation or for operating additional 


machines that may be added to the. 


original equipment. Such practice is not 
only advisable, because of the current 
business obtained, but also is frequently 
the opening wedge for the entire business. 
Also in case f a breakdown, fire or other 
trouble in the customers’ plant, the cen- 
tral station will be in a position to fur- 


Hair-Cleaning Plant Driven By 35-Horsepower Motor. 


There has been considerable question 


as to the economy of purchased power in 
this industry, however, inasmuch as large 
quantities of steam and hot water are 
required in many of the processes. Under 
existing conditions it would, of course, be 
impossible for central-station companies 
to supply the entire power demands of 
the larger plants at a figure that would 
compare favorably with  isolated-plant 
costs, but it is a significant fact that such 
mammoth establishments as Armour & 


Company, Swift & Company, etc., are 
buying increasing quantities of power 
from the central stations at Chicago and 
Omaha aggregating many thousand kilo- 
watts. 

This is profitable business for the cen- 
tral station and is business that is fre- 
quently neglected, the packing house be- 
ing looked upon as a hopeless prospect, 
and, therefore, consistently avoided by 
the power salesman. The opposite atti- 
tude should be taken, however. In plants, 


nish service without delay, and thus 
demonstrate one of the important ad- 
vantages of purchased power, namely, re- 
liability. 

The profitable business now being en- 
joyed by the electric companies in the 
various packing centers originated in the 
manner just described, and as the plants 
increase in size the additional power is 
being purchased from outside. Also, as 
the prime movers and generators of the 
packing plants become worn out or obso- 
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lete, central stations are called upon for 
this supply, and it is only a matter of 
time until the generating end of the plants 
will be discarded. 

What has already been said applies par- 
ticularly to the few large packing plants, 
where all engineering refinements have 
been adopted and modern boiler and 
engine-room practice obtains. It is true, 
however, that in many packing plants the 
engineering is looked upon as a necessary 
nuisance and expense. These plants can 
usually effect a saving by using central- 
station power, even though electric drive 
may be employed. The conditions in re- 
spect to packing plants employing me- 
chanical drive were outlined in our issue 
of May 24, 1913. 

Of the plants now operating with me- 
chanical transmission, the larger ones and 
those most complex or widely scattered 
would naturally derive the greatest bene- 
fit by adopting central-station power. In 
such plants, the transmission is usually 
more complicated, changing floor loads 
make it more difficult to keep shafting in 
line, while developing conditions make 
frequent modifications and extensions to 
the transmission equipment necessary. 
To save time and expense, these changes 
are often knowingly made, not in a man- 
ner to get the most economical results, but 
in a way that will do for the time and 
avoid interruptions to business. In a 
packing plant it is essential that things 
be kept moving, and frequently unfor- 
tunate compromises are made in the ma- 
chinery arrangements to accomplish this 
end. 

It is a common occurrence that not all 
the departments of such a plant are op- 
erated continuously or simultaneously, 
therefore, in plants using mechanical 
drive it is necessary to operate the en- 
tire engine equipment if it is only desired 
to run one or two machines. A care- 
fully determined and suitable arrange- 
ment of electric motors permits any 
or all departments to be operated at will, 
without. the loss due to operating need- 
less transmission equipment. 

In a prosperous concern some depart- 
ments develop, perhaps even reaching 
such proportions that it may become nec- 
essary to re-locate them. Another de- 
partment shrinks or may be found to oc- 
cupy space which could be used to bet- 
ter advantage for some other purpose. 
It is often found awkward to arrange 
anything like a good and economical 
plan for distributing power with shaft- 
ing and belting. and departments are fre- 
quently, therefore, necessarily kept in 
awkward relations on this account, it be- 
ing too expensive to re-locate them. 
With mechanical transmission it some- 
times happens that the location of the 
power plant is a compromise or make- 
shift arrangement, brought about by the 
necessity of getting at the main lines of 
shafting. It may occupy space which 
could and naturally would be used to 
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Power Plant Prior to Introduction of Central-Station Service. 


good advantage for productive purposes. 
The elimination of the innumerable belts 
inseparable from mechanical drive also 
increases safety to operatives, eliminates 
dirt, which is of paramount importance 
in plants manufacturing food products, 
and in addition greatly improves lighting 
conditions. 

With motors, if group drive is adopted 
belt speeds are usually higher and the 
belts consequently smaller. The motors 
are placed on ceilings, walls or floors, as 
may be most convenient, and drive in any 
direction, thus permitting arrangements 
to be made which are best suited to the 
various conditions. The controlling 
switches should be placed convenient for 


use in starting or more especially in 
stopping, should accident occur which 
requires prompt action in shutting down 
the machinery. At the same time they 
should be located where least liable to 
damage. 

The Western Packing and Provision 
Company of Chicago is one of the larger 
plants which has recognized the advan- 
tages and economies of electric drive 
and central-station service, all of the en- 
ergy used at this plant being furnished 
by the Commonwealth Edison Company. 

The processes involved in the average 
packing plant are comparatively few as 
regards power applications. Beef killing 
and dressing is done by hand. Motor- 


Motor-Driven Rotary Separators for Removal of Fat. 


| 
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Corner of Beef-Dressing Floor. 


driven conveyors and hoists are used to 
some extent in the dressing departments 
but outside of refrigeration and ice-mak- 
ing machines, the greatest amount of 
power is used in manufacturing and han- 
dling by-products. 

In hog killing, a motor-driven Ferris 
wheel is used to lift the hog from the 
pen to an overhead trolley on which the 
hog journeys until cut and dressed for 
packing. The hog wheel at the Western 
Packing Company’s plant has a capacity 
of 3,600 hogs per day. 

One of the accompanying illustrations 
shows the gut-fat room of the Western 
plant which represents one of the most 
interesting departments of the establish- 


ment. Here the fat is removed from 
the intestines by means of motor-driven 
separators. It is interesting to note that 
the revenue from this fat, together with 
the revenue from the cleaned gut, blood, 
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and hair represents practically the entire 
return the packing house receives for the 
operations of purchasing, yarding, kill- 
ing, dressing, chilling and delivering the 
meat to smaller plants and dealers. 

Another illustration shows the hair- 
cleaning department, where another prof- 
itable by-product is obtained. The mo- 
tor, in this department is of 35-horse- 
power size. The dust removed from the 
hair assays under government test at 
$42 per ton for fertilizer. The revenue 
from this source is sufficient to pay all 
operating and overhead charges of the 
department and at the same time the 
cleaning processes practically doubles the 
value of the hair. 

The accompanying view of the dress- 
ing floor shows the “knocking pens” to 
the right. These pens are self dumping 
and are operated by individual motors. 
When the animal is killed the attendant 
throws a switch which raises a side 
door, at the same time elevating one side 
of the floor. The carcass is then tied 
and raised to the overhead trolleys by 
means of motor-driven hoists. The av- 
erage output of the floor shown is about 
250 head per day. 

Particular attention is called to the il- 
lustration showing the travel of carcasses 
through the plant. When once a hog or 


Energy Consumption and Output of Various Machines at Western, Packing & 
Provision Company. 


Kilowatt- 
Amount of Kilowatt- Hours per 
Operation Material Hours Unit 
Ferris wheel............cccccccccces 2995 Hogs "46 0.015 
Hog scraper ......sesssoosoosccceoo 2995 Hogs 391 0.13 
Hog conveyor ...... cece c se ccsceees 2995 Hogs 21 0.007 
Hog drop ........sescsesescoseeeso - 160 Hogs 1.2 0.0075 
Small elevator, conveying refuse 
from hog killing floor to basement 2995 Hogs 15 0.005 
Cattle conveyor hoist.............. 5698 Head 140 0.234 
Hair cleaning machine............. 400 pounds Hair 12 0.03 per pound 
Gut cleaner........sesssesososseceee 500 Set Guts 4 0.008 per set 
Gut Was8her.......ssssssesss.esooeoso 44 Set Guts 3 0.068 per set 
Fertilizer mill c.cs sessses tense ees 800 pounds 40 0.06 
Oleo hasher..........osossessosssseo 2500 pounds 8 0.0032 per pound 
Oleo pres8........ssseeosesssesessoo 15360 pounds 6 0.00039 per pound 


Hog Carcasses on Motor-Driven Trolley. 


a beef is started on its journey through 
the plant, no stop is made until the cool- 
ing rooms are reached. The various 
processes, some motor operated, have 
become so specialized that even a trivial 
delay in any one department will affect 
the continuity of operation in other sec- 
tions of the plant. This phase of pack- 
ing plant operation emphasizes the ex- 
treme importance of reliability of power 
service and should also emphasize the 
value of central-station power in this 
connection. 

The operation at the Western Packing 
and Provision Company’s plant since the 
adoption of central-station service has 
been extremely satisfactory and econom- 


ical. The accompanying data show the 


results of tests conducted by the engi- 
neers of the Commonwealth Edison 
Company, and represent average condi- 
tions. 

Artificial refrigeration has probably 
been the most important factor in build- 
ing up the year-round packing business 
as it is now conducted. Previous to the 
introduction of these machines only. local 
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markets were supplied with fresh meats 
during the warm weather. 
Motor-driven refrigerating equipment 
is now firmly established in the industry 
and adequate data are available on in- 
stallations of any magnitude. The 
power required to drive a refrigerating 
machine depends to a great extent upon 
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the temperature of the water used to 
cool and liquefy the compressed gas. 
The lower the temperature of the water, 
the smaller the power required. 

It has been found that, under proper 
conditions, one ton of refrigeration will 
cool from animal temperature to keeping 
temperature from 15 to 24 hogs, weigh- 
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ing 250 pounds each; from 5 to 7 beeves, 
weighing 700 pounds each; from 45 to 
55 calves, weighing 90 pounds each: 
from 55 to 70 sheep, weighing 75 pounds 
each. 

After cooling, one ton of refrigeration 
will preserve one ton of meat for 24 
hours, when stored in the proper boxes. 


Commercial Practice 


Management, Rates, New Business 
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ELECTRICITY IN RURAL DIS- 

TRICTS. 

Data on Threshing in an Iowa Com- 
munity. 


With the ever increasing network of 
electrical transmission lines in rural 
districts, the supply of electricity for 
use on the farm becomes possible. The 
modern farmer is not far behind his 
city brother when it comes to the con- 
veniences of modern methods. He will 


Motor Mounted on Old Truck. 


use the electric motor if he can be 
shown that it will lighten the farm 
labor. He will light his house and barns 
with electricity. He will use electric 
washing machines. He will pump 
water for his house and barns with 
electric motors. Feed cutters, churns, 
threshing machines and various other 
machines can be driven by electric mo- 
tors. An electric motor mounted on 
skids, or a cart will do many of the 
barn yard chores in a small fraction 
of the time it takes to do them by hand, 
allowing much more time for the things 
that must be done by hand. A length 
of flexible cable on a reel, can be 
mounted with a motor to make it port- 
able, or the service wires can be car- 


ried on a permanent pole line, to the 
various points where the motor is to 
be used. 

Rural dairies can use electric drive 
for cream separators, churning and even 
milking machines, and save an enor- 
mous amount of manual labor. The de- 
creased cost for labor will pay for the 
motors in a very short time. 

The farmer, better than anyone else, 
knows how hard it is to get “hands” 
when he needs them most. Any de- 
vice that will emancipate him from the 


uncertainties of farm labor will be 
welcomed on the farm. The electric 
motor will quickly do many of the 
“chores” that the farmer now has to 
do by hand, thus saving him many hours 
that can be devoted to the crops. 
The time is not far distant when 
every farmer along the lines of the 
power company will have his electric 
motors. Those farmers who are away 
from the power lines will demand 
power service sooner or later, so that 
the stations will find it profitable to 
supply all but the most remote. 
Several progressive farmers along a 
transmission line in Iowa made pro- 
vision to obtain electric service. They 
then bought a 30-horsepower Wagner 
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single-phase motor, to replace the old 
worn-out steam engine that formerly 
was used to run their threshing ma- 
chine. 

This they mounted on the truck of an 
old grading machine, along with the 
switch, fuses, etc. As the voltage sup- 
plied them was 2,200 they mounted a 
ladder-pole and a transformer on the 
same truck. The ladder-pole supported 
the wires from the nearest pole on the 
transmission line. The transformer re- 
duced the voltaze from 2.200 to 220 re- 
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Motor Oriving Threshing Machine. 


quired for the motor. The accompany- 
ing illustrations show the motor and 
its mounting and the motor in opera- 
tion, driving the threshing machine. 


DATA ON THRESHING GRAIN USING 
ELECTRIC MOTOR. 


Cost in 

Cents Per 

Kilo- Bushel at 5 

watt- Cents Per 

Kilowatt- hours Kilowatt- 
Grain Bushels hours Per Bu. hour 
Barley 1150 140 0.1217 0.608 
Oats 1125 73 0.9649 0.324 

Barley 1800 278 0.154 OTT 

Rarley 1045 160 0.153 0,765 
Barley 1375 170 0.123 0.615 
Rarley 1045 160 0.153 0.765 
Oats 720 67 0.093 0.465 


The cost of threshing is given in the 
table herewith and is less than the cost 
when operating the steam engine. The 
cost of a new steam or gas engine 
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in this case would have been $1,800 to 
32500, while the motor outfit complete 
cost only $800. Thus, when deprecia- 
von, interest on investment, etc., are 
corsidered, the cost of threshing by 
electricity could be figured to be 25 
per cent less than by steam or gasoline 
engine. 

Herewith are presented data on the 
horsepower requirement of a few of the 
machines ordinarily used on a farm 
that can be economically driven by 
electric motor. Minimum requirements 
are given in each case. 


Machine Horsepower 
Cream separator 2.2... eee eee 0.5 
Milking machines ....----++++: 0.5 
Wood SAW wo cece cece cece eeeee 3 
Washing machines ...-.-..-+- 0.25 
Grindstone ......---seeeeeeeces 0.25 
Ensilage cutter ....-----eeeees 10 
Feed grinder ......---se++-+%: 5 
Corn sheller ........-eeeesee2> 0.5 
Hay PreSS .....ccee eee c eee eess 3 
Refrigerating machine .....-.- 0.5 
Threshing ......sseseseeseeses> 30 
Water pump, depending upo 

amount of water and lift... 1 
Churningg .....-ssecsssseseesees> 0.5 
Ice-cream freezer ............: 0.5 


One of the iflustrations shows a 
two-horsepower Wagner single-phase 
motor used for pumping water on a 
farm. By providing storage tank, the 
farmer may have his own water sup- 
ply system. The operating switch may 
be controlled by a float and thus al- 
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i GROUP DRIVE. i 
Total number of picks......---essseseeee sey eee T e 187,876 
Consumption of motor, shafting, belts and loomS......--+s-ersrerress 72 Kilowatt-hours 
Consumption of motor, shafting, belts and loose pulleyS....+----+++++: 32 Kilowatt-hours 
Apparent consumption of lOOINS E wed ae weer Dee eee pe Heese ese 40 Kilowatt-hours 
INDIVIDUAL DRIVE. 

Total number of picks.......--- ig glace nl gs 5a Sa ene ON gases vale a tiaree 361,206 
Consumption when driving LOOMIS <p hse eh scree ee Fe eae es eee eee res 53 Kilowatt-hours 


Pee ee T TEE E 27 Kilowatt-hours 


Actual consumption of looms (motor efficiency 75 per cent ) = 75x27. ..20 Kilowatt-hours 


the advantages of individual drive over 
group drive. Six looms were under test 
and a 20-hour test with group drive was 
followed by a 20-hour test on the same 
looms on individual drive. 
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Meeting of Brooklyn Section, Na- 
tional Electric Light Association. 
The January meeting of the Brooklyn 
Company Section of the National Elec- 
tric Light Association was held in 
Brooklyn, N. Y., January 12. Addresses 
were made by W. F. Wells, vice-presi- 
dent and general manager, T. I. Jones, 
general sales agent, T. W. Flowers, and 
others. Mr. Wells, speaking on the out- 
look for 1915, reviewed the evidence of 
the revival of commerical activity in this 
country, saying that shipping has been 
resumed, factories are working night and 
day, shoe and clothing manufacturers are 
kept constantly at work, and all indica- 
tions point to an early restoration of 
prosperous conditions. S 


Motor Used for Pumping Water. 


ways insure an adequate supply of 
He may then have running 
water in the house and in the barns, 
with their attendant conveniences and 
safety, such as completely equipped 
bath room, sink, and fire protection. The 
latter is of great value, as millions of 
dollars have been lost yearly by farm- 
ers. due to inadequate fire protection 


water. 


of the farm buildings. 
————_—_»- M 
Individual Drive in Textile Mills. 
J. F. Crowley in a paper on the elec- 
trical equipment of textile factories gave 
the following results of a test showing 


Mr. Jones, in his address, referred to 
the opportunities afforded the employees 
of the Brooklyn Edison Company to in- 
vest in the company’s stock, stating that 
at present employees were represented to 
the extent of a half million dollars. He 
spoke also of the increased business of 
the company, and by means of lantern 
slides showed many interesting and not- 
able local installations of central-station 
service. He referred particularly to a 
large power contracts which calls for 
power and lighting of the large cordage 
mill of the American Manufacturing 
Company, the estimated minimum annual 


power consumption of which will amount 


to more than $120,000. He stated that in 


order to secure this contract, is was nec- 
essary for Mr. Jones and his associate to 
obtain the consent of an English consult- 
ing engineer, and a trip to England had 
to be made for this purpose. 

T. W. Flowers, of the auditing de- 
partment, presented a paper dealing with 
the work of this department. 

Other speakers of the evening were 
John Meyer, of the Philadelphia Electric 
Company, C. G. N. Thomas, New York 
and Queens Electric Light & Power 
Company, R. R. Young, Public Service 
Electric Company, H. M. Wilson, of the 
Electrical World, and Charles W. Price, 
of the ELecrricaL REVIEW AND WESTERN 
ELECTRICIAN. 
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Low-Cost, Free-Service House- 

Wiring Campaign for Louisville. 

With propositions providing cheap in- 
stallations on easy payments in working- 
men’s four-room cottages and one 
month’s free service in better-class 
houses, the Louisville Gas and Electric 
Company, through Robert Montgomery, 
manager of its commercial department, is 
going after very much increased gains in 
its house-wiring campaign this year. In 
both cases 11 of the leading contractors, 
of the city are working with Mr. Mont- 
gomery. 

The free-service plan will apply to all 
householders who enter into contracts 
between now and June 1, provided the 
installations are immediately connected, 
while no limit is placed on the amount 
of current which can be used. This 
service will be receipted for on presenta- 
tion by the subscriber of the order to 
that effect given by the contractor doing 
the work. The proposition is good 
whether the contract is solicited by the 
company or by the contractor. 

Heretofore the four-room cottage in- 
stallation has amounted to $30 on a min- 
imum basis but the special proposition, 
which is to run indefinitely, calls for a 
flat rate of $23, with a discount of $2.60 
for cash. It provides for a two-lamp fix- 
ture in each of two rooms and one-lamp 
fixture in each of the remaining two 
rooms, with shades and Mazda lamps 
furnished. The account is payable $5 in 
cash on completion with $1.50 monthly 
until cleared up. The plan applies only 
to four-room cottages, or those with 
fewer rooms, a great many of which are 
to be found in Louisville. It is a prop- 
osition originated by Mr. Montgomery 
and has been received favorably by the 
contractors, who by co-operative buying, 
will be able to fulfil the contracts. 


EE e 


a — 


150 


Bell-Ringing Transformers. 

The bell-ringing transformer is used 
in houses which are provided with a 
supply of alternating current at some 
commercial voltage, such as 110 volts, 
for the purpose of ringing bells, fur- 
nishing current at low voltage to sig- 
naling systems, or in other apparatus 
which is used intermittently, and does 
not require very high current or volt- 
age. The use of such a device avoids 
the necessity of giving periodic atten- 
tion to the batteries which must other- 
wise be used for such purposes. Where 
the commercial supply for lighting is 
not alternating, but direct current, the 
bell-ringing transformer cannot be 
used, and bell circuits must be pro- 
vided with batteries. Arrangements 
have been devised for ringing bells by 
the use of energy from the commer- 
cial circuit under these circumstances, 
but apparatus for this purpose is not 


Fig. 1.—Transformer Core. 


within the province of the present arti- 
cle. 

The objection to using the commer- 
cial lighting voltage directly on a bell 
circuit with push button is that even 
though sufficient resistance be inserted 
in the circuit to prevent too large a 
current, there is danger of arcing tak- 
ing place at the push button or other 
device where the circuit is broken. Such 
an arc, produced by commercial volt- 
age of 110 volts or higher in an ordinary 
push button, may do considerable dam- 
age by setting fire to a building, and in 
any case its own contact points are 
likely to be so injured as to create trou- 
ble. 

The bell-ringing transformer is exact- 
ly similar in principle to other kinds of 
transformers which are used for power 
and lighting purposes, and depends for 
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its action upon the general principle of 
electromagnetic induction. The trans- 
former consists essentially of two coils 
or windings, generally called the pri- 
mary and secondary, and of an iron or 
steel core which constitutes a magnetic 


Fig. 2.—Transformer With Windings in 
Place. 


circuit. The parts are so arranged that 
this magnetic circuit is linked with the 
two electrical circuits. Fig. 1 shows the 
steel core or magnetic circuit before 
the windings are placed upon it. 

The application of voltage to the pri- 
mary windings causes a current to flow 


in this circuit which produces a mag- 


Fig. 3—Wayne Bell-Ringing Transformer. 


netic flux in the magnetic material of 
the core. If the primary current is alter- 
nating in direction this magnetic flux 
will also alternate in direction. The 
continual change in the amount of mag- 
netic flux linking the secondary circuit 
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causes an electromotive force to be in- 
duced in this winding, and this also will 
be alternating in direction. The pri- 
mary circuit will also have an electro- 
motive force induced in it by the mag- 
netic flux of the core, and this will 
be in such a direction as to oppose the 
external electromotive force which is 
applied to the primary, and consequent- 
ly will limit the current which flows 
into the transformer from the source 
of supply. The values of the electro- 
motive forces which are induced in 
primary and secondary windings are 
proportional to the number of turns 
in each of these windings, respectively. 
By properly choosing the number of 
turns, the primary winding may be de- 
signed for any available voltage, and 
the secondary winding will give any 
voltage desired for the operation of the 
bell circuit. By bringing taps out from 
the winding at intermediate points, it 


Fig. 4.—Transformer .With Taps for Differ- 
ent Voltages. 


is possible to provide a choice of sec- 
ondary voltages. Sometimes, too, the 
primary is similarly provided with ex- 
tra terminals suitable for other volt- 
ages. This is shown in Fig. 2, where 
both primary and secondary are pro- 
vided with four terminal wires. The 
most common voltage for the sec- 
ondary circuit of a bell-ringing trans- 
former is eight volts, but some com- 
mercial transformers of this type are 
wound for lower voltages and some 
have taps supplied which permit vari- 
ous voltages to be obtained from 2 volts 
to 18 or 24 volts. 

Since the bell-ringing transformer is 
intended to be installed in premises 
where it will operate without any at- 
tention, and since such attention as it 
does receive will probably be from per- 
sons who are not electrical experts, it 
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is important that the design and con- 
struction of this apparatus should re- 
ceive most careful attention in order 
that it shall be safe when installed. As 
ordinarily used, such transformers are 
left permanently connected to the line, 
and they should, therefore, take a very 
limited amount of power. It is gen- 
erally regarded that 25 watts is the 
maximum power that should be taken 
by this device, even when the terminals 
of the secondary circuit are short-cir- 
cuited. This can be arranged by a suit- 
able choice of windings. The design, 
also, should be such that when left 
with the secondary permanently short- 
circuited, the heating will not be suffi- 
cient to do any damage. 


a 
Service Wires 


tion can be made to these leads. Each 
of the primary leads should be brought 
out through a separate hole in the 
transformer case, provided with a suit- 
able bushing. 

A bell-ringing transformer should be 
mounted inside of a substantial and 
secure case, preferably of iron, which 
will protect the transformer from me- 
chanical damage and from moisture. 
This case should be provided with lugs 
for mounting, and these lugs should 
project so that there will be an air 
space left between the case and the 
surface upon which it is mounted of 
not less than one-quarter inch. The 
transformer case should be provided 
with a name plate, giving the voltages 


Space for Meter 


Meter Board with Switch Cabinets in Position. 


The insulation of the primary wind- 
ing should receive especial care, since 
this winding will be connected to the 
110-volt circuit. Both the primary 
winding and the wires which lead to 
it should conform to the rules of the 
National Electrical Code for low-poten- 
tial inside work. For connection to 
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for which the windings have been de- 
signed, and also stating the frequency, 
capacity, name of maker, etc. The sec- 
ondary terminals may consist of bind- 
ing posts, if desired. These terminals 
should be marked with the word “Bell,” 
and the primary terminals should be 
marked with the word “Line.” 


Apparatus for Demonstrating a Rotating Magnetic Field. 


the supply wires, the primary leads 
should be brought out of the case in 
the form of stranded rubber-covered 
wires not smaller than No. 14, and at 
least six inches long. After the trans- 
former is mounted in position, connec- 


Typical bell-ringing transformers are 
shown in the accompanying illustra- 
tions. 

When installing a transformer upon 
a bell circuit, it is advisable to see that 
the bell is suitable for the purpose, as 
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many bells which operate all right on 
two cells of battery do not give satis- 
faction when operated upon the higher 
voltage from the transformer. Since 
the latter supplies an alternating cur- 
rent, a bell which is designed to oper- 
ate with alternating current of the 
given frequency will give the best re- 
sults. There is no necessity for a 
make and break in the circuit of this 
type of bell, and all trouble from arc- 
ing at the contacts is thus eliminated. 
a ET SENERE 


Meter Loops for Pipe Service. 

In Asbury Park, N. J., and vicinity 
a pipe entrance for service wires is re- 
quired on all new installations. The 
meters generally used are arranged for 
bottom connection of both line and load 
wires, in the case of a two-wire installa- 
tion. The following arrangement of 
switch cabinets and meter has been 
found very satisfactory. It is illus- 
trated in the accompanying diagram. 

First mount a meter board about 3 
feet long and 1.5 feet high. Drill the 
boxes for the switches and punch out 
the required knockouts. Then set the 
boxes and switches, one being provided 
on the line side for the operating com- 
pany to seal and one on the load side 
of the meter for the consumer’s use. A 
strip of wooden molding is notched out 
to accommodate the wires, and nailed 
along the bottom of the board. At the 
right side a short vertical piece is 
mitered to this, to accommodate the 
wires leading to the distribution center. 
Wires are brought out for the meter 
loops leaving about 10 inches of wire 
and 4 inches of loom on each. 

When connecting wires from the 
molding to switch, loom right up to 
the setscrew to avoid the necessity for 
taping. After the casing is put on 
with finishing nails, give the board two 
coats of black asphaltum or similar 
compound. 

When finished this makes a very neat 
board and does away with unnecessary 
loose wires. It has been approved by 
the city inspector. 

Ernest Kinerim. 
———— TMM 
Demonstrating a Rotating Field. 

There are several ways of demon- 
strating the rotating field of two and 
three-phase motors, and the following 
is a description of apparatus which has 
been used by the writer with great suc- 
cess. The accompanying illustration 
shows the general appearance. 

The core is seven inches in diameter 
inside, having a cross-sectional area of 
two square inches. It is made of stove- 
pipe iron wire wound on a form, then 
taken off and thoroughly annealed. 

The coils, 12 in all, are wound with 
300 turns each, of No. 20 double-cotton- 
covered magnet wire, the leads being 
brought to binding posts so that dif- 
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ferent combinations of connections can 
be made. 

A hollow or solid copper or brass ball 
placed on a dinner plate over the coils, 
or a coffee-can cover held by a nail 
will spin at a good rate of speed. 

By using a phase splitter composed 
of resistance and reactance and con- 
necting the coils four-pole, single delta, 
the writer has used this outfit on single 
phase to show the working principle of 
starting the split-phase motor. 

Connected single star, four-pole, this 
outht has been used continuously on a 
60-cycle, 110-volt, three-phase circuit 
without undue heating. 

Everett M. Russell. 
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An Accounting System for Con- 
tractors. 

An accounting system which is ap- 
plicable to the business of the elec- 
trical contractor and others engaged 
in mechanical construction work has 
been worked out by George W. Hill 
and C. A. Walker. This system con- 
templates the use of blanks which are 
prepared and furnished to the con- 
tractor with instructions how to prop- 
erly make the entries to carry out this 
method. All of the columns in each 
page are numbered and lettered so that 
it is easy to follow the instructions 
and if these instructions are followed 
one cannot avoid keeping a complete 
record. 

The books which are kept under this 
system are of the loose-leaf variety 
and are bound in Keratol leather. 
There are five of these books. One is 
a ledger which does not differ essen- 
tially from an ordinary ledger account 
book. The second is a combined jour- 
nal, cash book and daily financial 
statement. The third is a transfer 
book for the leaves of the latter. The 
fourth is a job-cost book and sales 
record and the fifth is a transfer book 
to which the job-cost sheets are trans- 
ferred whenever a job is completed. 

The job-cost book includes a sheet 
for a monthly financial statement 
which automatically gives the net gain 
or loss for the month, the overhead 
expense which has been incurred and 
an inventory of merchandise. This 
book shows also the itemized cost and 
profit on each job, the cost of pro- 
ductive labor and material, the gross 
amount of charge sales and of cash 
sales, as well as a complete history of 
each job. 

The combined cash book, journal 
and financial statement carries a com- 
plete balance at all times showing the 
true condition of the business. 

The use of these books will automa- 
tically teach a contractor how to do 
bookkeeping, since, if the instructions 
are followed, he cannot go astray. 
The debit columns are all headed with 
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a letter A and the credit columns with 
a letter B. For every entry in an A 
column there is a corresponding en- 
try in a B column, thus carrying out 
the principle of double-entry book- 
keeping. The method is applicable to 
any size of business and if the books 
are kept posted a statement of the 
business can be taken off at any time 
in a few minutes. 

The system will be put out by the 
H. & W. Accounting Bureau, Rock 
Island, IH., which will also give any 
needed assistance for a period of one 
year and the books contain sufficient 
blanks for the same period. A book of 
instructions accompanies the set of 
books and at the end of the first month 
the Accounting Bureau will see that a 
financial statement is properly taken 
off and give any assistance that may 
be necessary to do so. It is intended 
to supply this set of books with in- 
structions for $50 to non-members and 
for $35 to members of the National 
Electrical Contractors’ Association. 

see P See 


Among the Contractors. 

The Hub Electric Company has been 
formed in Chicago, Ill., through the con- 
solidation of a number of firms which 
have heretofore been operating inde- 
pendently. These are: R. C. Bierde- 
mann Company, Alex. M. Knauber Com- 
pany, Franklin Waidner, F. L. Decker, 
Samuel Benson, J. P. Kerns. The new 
headquarters are at 1819 and 1821 Car- 
roll Avenue. W. J. Collins, formerly 
executive of the Faraday Association, 1s 
manager of the new concern. 


At Sioux Falls, S. D., W. C. Bessler, 
G. H. Bessler and F. H. Bessler have 
incorporated the Electric Shop and will 
conduct a general electrical construc- 
tion and sales business. The capital 
stock is $10,000. 


J. H. Carr is entering business as an 
electrical contractor in North Adams, 
Mass., with shop and office at 11 North 
Holden Street. He will specialize in the 
introduction and installation of small 
power plants for farmers and others in 
outlying districts. Great development is 
expected in these lines in Western Mas- 
sachusetts. 
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Marking Ammeters. 


Engineers in charge of alternating- 
current apparatus furnishing current to 
systems characterized by a low power- 
factor, as shown by a considerable dif- 
ference between the “kv.-a.” and the 
“kw.” readings, should have the safe 
maximum limit in amperes marked in 
red upon all ammeters. This will tend 
to obviate the practice of operators de- 
pending upon the wattmeter readings 
for the capacity of the apparatus, 
which is attended with danger.—Power. 
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ELECTRICAL CONTRACTORS’ AS- 
SOCIATION OF WISCONSIN. 


Annual Convention at Milwaukee, Jan- 
uary 18, 19 and 20. 


Despite present business conditions, 
the best convention ever held by the 
Electrical Contractors’ Association of 
Wisconsin was its twelfth annual meet- 
ing held at the Hotel Wisconsin in Mil- 
waukee on Monday, Tuesday and 
Wednesday of this week. Closed busi- 
ness sessions were held on the first and 
third days; on the second day two open 
sessions were held, followed by a ban- 
quet in the evening. 

The convention began on Monday 
afternoon with a business session at 
which routine matters and association 
affairs were taken up and informal dis- 
cussion of contracting problems in- 
dulged in. 

The open session on Tuesday morning 
was called to order at 10 o'clock by 
President W. R. Johnson, of Wausau. 
G. W. Hill, special representative of the 
National Association of Electrical Con- 
tractors, spoke commendingly of the 
work on liability insurance undertaken 
by E. J. Burns in Illinois. 


The Jobber. 

H. P. Andrae, of Julius Andrae & 
Sons Company, Milwaukee, read a pa- 
per entitled “The Jobber in the Field.” 
He showed that to start a retail store 
an electrical contractor would need to 
purchase some 1,000 separate articles 
made by about 100 manufacturers. To 
buy these items directly from the manu- 
facturers would involve a great deal of 
correspondence, delay and troublesome 
annoyance compared to the simple and 
expeditious transaction of a lump pur- 
chase through a jobbing house. 

He cited the case of some manufac- 
turers who thought it would be worth 
trying to sell their products directly 
to the consumer. The high cost of 
selling, together with the restricted vol- 
ume of sales, soon convinced them that 
it was not the best plan. The fear has 
been expressed that the jobber may 
himself undertake to manufacture goods 
similar to those he is acting as agent 
for; however, the jobber does not manu- 
facture, and does not wish to manufac- 
ture. His aim is to sell products only, 
and he devotes all of his attention to 
becoming an expert in selling. He or- 
ganizes an extensive sales force that 
travels continually throughout his ter- 
ritory. If the manufacturer would um 
dertake a similar comprehensive travel- 
ing sales campaign, he would have to 
have a very large sales force, with 
heavy incidental expenses. All this can 
be eliminated by turning over sales to 
the jobber. Other items saved are on 
packing, billing, and collecting. By 
turning over his product to jobbers, the 
manufacturer need carry only a few 
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large accounts, which are easy to keep 
and to collect. Thus he is saved much 
expense and inconvenience by this pro- 
cedure. Mr. Andrae illustrated his 
points by numerous typical cases, one 
in particular showing how bicycles at 
first were sold direct from manufac- 
turer to user, at very heavy expense. 
As soon as this business was turned 
over to the jobber the selling cost was 
greatly reduced and the final cost of the 
wheels likewise brought down. 
The Contractor. 

D. E. Roberts, of Racine, then ad- 
dressed the Association on the title, 
“The Contractor in the Field.” He 
spoke from an experience of some 30 
years in the electrical contracting busi- 
ness, going back to the time when it 
was necessary to send to New York in 
order to get insulated wire. He told of 
the case of one of his friends who, in 
order to make some magnetos, had to 
insulate his own wire, wind his own 
coils, and make the entire equipment in 
his own shop. A wonderful advance has 
been made from those early times. Now 
the contractor has all his materials and 
supplies ready-made; it is necessary for 
him merely to assemble a few parts and 
install the equipment. The manufac- 
turers and jobbers have aided him at 
every point to facilitate his business. 

A young contractor, just engaging in 
the business, must supply himself not 
only with good materials and supplies, 
but must map out his entire business 
for success. 
clements is to get the best possible 
workmen and associates, men who are 
both experienced and dependable under 
all conditions. However, many young 
upstarts have gone into the business on 
very limited capital, securing extraordi- 
nary credit from jobbers, and then cut- 
ting prices so that ultimately they were 
not only themselves driven out of busi- 
ness through failure to make any decent 
profit, but in the meantime injured the 
already established contracting firms. 
In strong terms, Mr. Roberts paid his 
respects to the practice of price-cutting, 
and hoped that the time will come when 
everyone will pay cash for his purchases, 
thus solving the problem of too liberal 
credit for persons who do not deserve 
it. 

However, it is necessary to acknowl- 
cdge the good work done by the job- 
bers in facilitating the business. One 
secret of their success is that they are 
masters at co-operation. For instance, 
in Kansas alone, during the last few 
years, some seventeen jobbers have 
gone into the business. This growth of 
the jobbing business is due almost en- 
tirely to good organization. Why can- 
not the contractors take a lesson from 
this and also co-operate? He cited the 
merging of the interests of six con- 
tractors in Chicago as a good example 
of co-operation. It is necessary to get 
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reasonable prices for work done. Or- 
ganization must be undertaken and, of 
course, on a fair basis. 

Contractor’s Accounting. 

G. W. Hill then presented a. paper on 
bookkeeping and accounting for con- 
tractors. With the aid of numerous lan- 
tern slides, he showed the system de- 
veloped by him, and which is described 
in detail on another page of this issue. 
He showed that 75 per cent of contrac- 
tors fail in business, and of this number 
about 55 per cent fail because they do 
not know their costs. The contractor 
should make a financial balance of his 
business at least each 30 days. He point- 
ed out errors commonly made by the 
one-man contractor; also the wrong 
method commonly applied in figuring 
“overhead.” He showed the danger of 
taking unit costs except from the rec- 
ords of a contractor’s own business? be- 
cause average unit costs in other local- 
ities, and under other conditions, may 
not represent the actual local conditions 
prevailing. 

L. W. Burch, of Madison, emphasized 
the need for keeping accurate books. 
This is absolutely essential, and the 
only safe way to carry on any business. 
He highly commended the system de- 
scribed by Mr. Hill, and declared it to 
be the acme of simplified and yet com- 
plete bookkeeping systems. On his mo- 
tion, the Association recommended the 
system for adoption by the National As- 
sociation of Electrical Contractors. 

G. B. Muldaur was the first speak- 
er in the afternoon session, taking up 
for his topic the objects and work of 
the Society for Electrical Development. 
Primarily its object is to bring about the 
co-operation of all electrical interests, 
so as to further the sale of all electrical 
equipment. This has been carried out 
to a very large extent by facilitating 
the co-operation of contractors and cen- 
tral stations, between whom there 
formerly was more or less antipathy. 
Of the total membership of our 1,200 
in the Society, something like one-half 
consists of contractors. The Society 
is trying especially to reach the smaller 
contractors and dealers, who are in 
greatest need of its expert help. 

Illumination and High-Efficiency 

Lamps. 

An illustrated paper, entitled “Illum- 
ination from Concealed Sources,’ was 
presented by L. G. Morgan, of the Na- 
tional X-Ray Reflector Company. He 
made a strong plea for absolute indirect 
illumination, claiming it to be superior 
to all other methods of artificial light- 
ing. He gave numerous references from 
reports of committees, from papers pre- 
sented before the Illuminating Engi- 
neering Society, and from other sources, 
bearing out his contentions. He then 
described in considerable detail the 
manufacture and characteristics of the 
reflectors manufactured by his company. 
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Many views were shown of typical in- 
stallations of indirect lighting. One of 
these in the scarlet-fever ward of the 
Milwaukee Isolation Hospital demon- 
strated, according to the report of the 
attending physician, that this system of 
lighting no longer affected the eyes of 
the patients, something that had always 
been very troublesome with the direct 
lighting formerly used. 

Earl A. Anderson, of the National 
Lamp Works of General Electric Com- 
pany, then presented an illustrated pa- 
per entitled “The Incandescent Lamp 
Developments of 1914.” He traced the 
development of the incandescent lamp 
from the time of its invention up to the 
present, and showed the great increase 
in efficiency attained, particularly in the 
last two years. He described the new 
gas-filled tungsten lamps, and explained 
their characteristics. Some of these 
were also demonstrated by means of 
experiments. The peculiar adaptability 
of these lamps to purposes for which 
incandescent units had hitherto not been 
used was explained, particularly their 
use for daylight lighting, portrait pho- 
tography, color matching, projecting 
purposes, etc. Street lighting was re- 
ferred to at length, and the types of 
lamps and equipment especially designed 
therefor described. Flood lighting was 
also touched on. In closing, Mr. An- 
derson spoke of the precautions neces- 
sary in using the new lamps to the best 
advantage. He said that much erron- 
cous information has been disseminated 
respecting the heating caused by these 
lamps, and cited several tests where 
such lamps had been burned close to 
strong gasoline vapors, showing that 
they are not the great fire hazard which 
has been stated. 

C. Lloyd Chaffee, a senior student in 
the electrical class of the Milwaukee 
School of Engineering, then gave an 
illustrated lecture and demonstration on 
wireless telegraphy. The equipment he 
used was almost entirely made by am- 
ateurs, and the experiments performed 
were such as could readily be made. 
Among these was the wireless opening 
and closing of a number of circuits. 

The annual banquet of the Associa- 
tion was held on Tuesday evening and 
was very well attended. An excellent 
dinner was served, after which address- 
cs were made by G. W. Hill, William T. 
Goffe, and A. F. Sheldon, of the Sheldon 
School of Salesmanship, Chicago. 

At the closed sessions on Wednesday, 
two papers were presented.as follows: 
one by C. Netzhammer, of the North- 
west Furniture Company, on the subject 
“Where to Put and Where to Find It;” 
another, by C. R. Kreider, of Kohler 
Brothers, Chicago, on “Estimating.” 
Much informal discussion of the prob- 
lems now besetting the electrical con- 
tractor was indulged in, and official busi- 
ness concluded. 
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ILLINOIS CONTRACTORS HOLD 
SEMI-ANNUAL CONVENTION. 


Oppose Introduction of Concentric 
Wiring. 


The Electrical Contractors’ Associa- 
tion of the State of Illinois held a con- 
vention at the New Morrison Hotel. 
Chicago, on January 15 and 16. This 
was a notable meeting and brought out 
a record attendance. The total regis- 
tration was 204, being made up of &6 
contractors, 75 ladies and 43 represent- 
atives of the manufacturers, jobbers 
and others. 

The opening session was held on Fri- 
day morning, when an address was 
made by H. N. Tolles. This attracted 
great attention from the contractors, 
and contained many points of interest 
and value along the lines of securing 
more business and properly organiz- 
ing it. 

Charles Umbach, president of R. 
Williamson & Company, made an ad- 
dress on “Practical Organization 
W ork.” 

At the afternoon session reports were 
presented by the secretary and various 
committees. Secretary E. J. Burns 
pointed out the great advantage accru- 
ing to the members through placing 
liability insurance through the Asso- 
ciation. The saving to individual mem- 
bers varied from $25 to $500 and aver- 
aged $66.23. At the same time it turned 
into the treasury of the Association a 
commission which aided in defraying 
the expenses. The minimum premium 


has been reduced from $50 to £25. 
Membership in the Association 
costs on an average about = $28, 


this amount being made up of dues and 
the special assessment of one-fourth 
per cent of the gross business trans- 
acted. There is consequently a con- 
siderable net financial sain to members 
through their membership in the Asso- 
ciation. This is due to the efforts of 
the secretary in securing a better rate 
for liability insurance than has been of- 
fered through the regular channels of 
business. On the other hand, con- 
tractors who are not placing insurance 
through the Association are incurring 
financial loss. 

A scheme of mutual insurance 1s 
contemplated by the National Electrical 
Contractors’ Association, which will ex- 
tend the benehts of co-operation to con- 
tractors all over the country, and will 
result in an additional saving to Illinois 
contractors of 30 per cent or more over 
the present rates. 

The session on Saturday morning 
was opened by a talk by a represent- 
ative of one of the tourists’ agencies, 
who presented a plan for a special train 
to carry the Illinois contractors to San 
Francisco next summer. 
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William 3€:Geineas explained what 
had been cone ty a comminee of Chi- 
cazo contractors whith has been lock- 
ing into the same question. 

George B. Meaizacr. representative 
ot the Society for Electrical Develcop- 
ment, then exciained to tre members 
of the Associatiza the otlects of this 
society, which is enceéa-or:rg to secure 
co-operation between the dierent elec- 
trical interests. Mr. Mcidaur has made 
an extensive trip over the country. in- 
vestigating coné:tions in all of the large 
cities especially. As an illustraticn of 
the difference in ccnd:t:ons in different 
parts of the country. he said that 98 
per cent of the Louses on the Pacifc 
Coast are wired, whereas in New Or- 
leans there are approximately 60.000 un- 
wired houses to 2.000 wired. The So- 
ciety now has nearly 1.300 members, of 
which over one-third are electrical con- 
tractors. Since the contractor comes in 
close contact with the public, much at- 
tention has been ziven to supplying the 
contractors with useful data. He also 
referred to the activity of the Society 
in general publicity work, which con- 
sists. among other things, in supplying 
newspapers and magazines with read- 
ing matter and in preparing motion- 
picture flms. A letter was read from 
Mr. Edgell, who is in charge of the 
window-display service of the Society, 
and 1s supplying.contractors with many 
valuable suggestions as to window 
dressing. The Society stands ready 
to render any service within its power 
to contractors whenever they may call 
upon it. 

George W. Hill. representative of the 
National Electrical Contractors’ Asso- 
ciation, then made a stirring address in 
which he explained a new plan of or- 
ganizing the work of the Association, 
which will result in the solicitation of 
every contractor in the country for 
membership, and will give a record of 
the status of all. This will be accom- 
plished through the medium of state 
and district chairmen. He said the in- 
terest in Association work was being 
rapidly extended, as it was generally 
appreciated that co-operation is better 
than competition. He referred espe- 
cially to the work done by him in New 
England during the past year. He 
pointed out that only 40 per cent of 
electrical contracting jobs are com- 
petitive at all, as was shown by actual 
Statistics which had been collected on 
this subject. 

Mr. Hill also referred to an account- 
ing system for the electrical contractor 
which he has recently worked out, and 
which he hopes will be adopted by the 
National Association. A description of 
this system will be found upon another 
page. 

The floor was then thrown open to 
the representatives of manufactur- 


Vol. 66—No. 4 


Mecssrer. cf the Elsen 
tery Cee ae 

At the session om Saturday afternoon 
fureter reters Of committees were re- 
ceived. The crestion of a license law 
for [tier ts came ce. tet it was decided 
not to push this matter at the present 


Ernest Freeman made a report upon 
the meeting of manufacturers to con- 
sider concentric wiring. held in New 
York City in December. which he was 
recvested to atterd tpon behalf of the 
electrical contractors. He made a brief 
statement of the sentiment expressed 
and rhe action taken by this meet- 
ing. which has been already reported 
in this Journal A motion was then 
adopted by tke Association to go on 
record as opposed to the use of con- 
centric wiring. on acccunt of its being 
an interior system. 

The question of the rates secured by 
electrical contractors from central sta- 
trons for current used in display fixtures 
was then thoroughly discussed. but no 
action taken. 

Five new members were elected to 
the Association and it was unanimously 
voted to hold the next convention in 
Peoria. A vote of thanks to the En- 
tertainment Committee was then passed 
for its excellent work in arranging the 
entertainment features of the conven- 
tron. These consisted of a theater 
party for the visiting ladies on Fri- 
day evening and an entertainment and 
lunch for the members: and a banquet 
and entertainment for both members 
and ladies on Saturday evening. 

This banquet was made the occasion 
tor the festivities of the Electrical Con- 
tractors’ Association of Chicago, which 
are usually held about this time of the 
year. R. C. Bierdemann acted as toast- 
master, and called upon a number of 
those present to respond. The first of 
these was Secretary E. J. Burns, of the 
State Association, and he was followed 
by George W. Hill, Harry Russell. E. J. 
Rall, president of the State Associa- 
tion; Perry Boole, William McGuineas, 
W. A. Jackson, and Warren Orne, 
president-elect of the Chicago Associa- 
tion. 

Ernest Freeman then delivered a 
presentation address on behalf of the 
Chicago Association, which presented a 
beautiful silver loving cup to its retir- 
ing president, Richard W. Poelma. Mr. 
Poelma made an appropriate response. 


‘showing the appreciation which he felt 


for the many words of praise which had 
been expressed by the previous speak- 
ers, and urging upon the members of 
the Association loyalty to their officers 
and co-operation in the attainment of 
the Association’s objects. 
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Dollar Wiring Kinks. 


Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 


clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A 
dollar will be sent to the contrib- 
utor upon publication. 


Knife for Skinning Duplex. 
The accompanying illustration shows 
a knife blade which has been ground 


Knife for Skinning Oupiex. 


off square, and then had a V-shaped 
groove filed out of it. This is very 
handy for removing the outer casing 
from duplex wire. 

W. W. Schnohr. 


Grounds on Three-Phase Circuit. 

In our plant we have localized light- 
ing with a lamp at each loom, and as 
the weavers rest their lamps on the 
looms we often get grounds. In hunt- 
ing for grounds it is not easy to tele- 
phone to the engineer on account of 
the noise and hand signals require 
extra help. I devised the ground de- 


Ground Detector. 


tector shown in the illustration, since 
we use a three-phase, three-wire sys- 
tem. Two cleat receptacles are wired 
in series and the terminals connected 
to an attachment plug. A ground 
wire is connected at the middle point, 
and attachment made to any con- 
venient loom. When hunting a ground 
the plug is connected to a socket. If 
the ground is on one of the wires 
leading to this socket, one lamp will 
burn brightly and one will be dark. 
If the ground is on the third wire 
both lamps burn brightly. When the 
ground has been cleared both lamps 
burn a dull red, due to half voltage. 
This is a great help in clearing 
grounds. William T. Estlick. 
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Reamer for Wood. 
Sontetimes a bit of the right size is 
not handy for boring holes in wooden 
beams. In the case of half-inch con- 
duit a three-quarter-inch bit may be 
used and the hole reamed out with the 
tool shown in the accompanying illus- 


To Screw Drive 
in Brace ~... 


Conduit. = È: 


tration. Itis made from a piece of con- 
duit, the end being filed to the shape 
shown. The blades may be spread a 
little to cut better. Gustave Oman. 


Can for Asphaltum Paint. 

The local inspectors require that all 
electrical joints be painted with asphal- 
tum, or other insulating paint, after be- 
ing soldered and taped. It has always 
been more or less trouble to carry this 
paint to a job in convenient form for 
use without getting it smeared all over 
the wiring materials or tools. More- 
over, it dries up quickly in an. open 
can and the brush gets stiff after use, 
so that frequently the entire outfit is 
discarded and a fresh one taken to the 
next job. The paint does not go very 
far with such use. 

To remedy this, we take an ordinary 
oil can, such as is used for lard oil 
on conduit jobs, preferably one with a 
large neck. Into the spout of this can 
we fasten a good bristle paint brush, 
whittling the handle of the brush until 
it can be driven into the spout of the 
oil can. The can is filled with paint and 
the spout screwed in place. It is then 
ready to be taken out on a job. The 
paint cannot dry up and it can be car- 
ried in the tool box without danger of 
spilling. John -Bornholdt. 


Leather Nail Heads for Knobs. 
Get some scrap leather from harness 
shop, as most harness makers throw it 


Lteather.-- Cut Here . 


Making Leather Nall Heads. 


away. Cut it into strips one-half inch 
wide or as large as the washers are to 
be. Pound the nails through the leather 
one-half inch or so apart by laying the 
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leather on the jaws of a vise or a hole 
bored in the bench. Then cut in be- 
tween the nail heads with a sharp knife. 
These nail heads can be made almost 
as fast this way as the ones procured 
in a supply house can be put on the 
nails. Carl L. Wanek. 


Fishing Without a Helper. 

When fishing wires I usually have 
a helper, who watches for the snake 
at the point where it is expected to 
appear. While alone on a recent job 
I used the following arrangement to 
avoid waiting for a helper. A short 
piece of snake was inserted at one 
pocket, and connected by wire to bat- 


Snake In Position to Complete Bell Circult. 


tery and bell. A long snake was con- 
nected to the other binding post of 
the bell by a wire and fed in at the 
other pocket, as shown in the illus- 
tration. When it reaches the first 
pocket the two, snakes make contact, 
ringing the bell. E. W. Gottschalk. 


To Keep Insulation From Unraveling. 

To keep insulation from bunching up 
on fixture or telephone wire, take a 
piece of strong thread and loop it as 
shown in the upper part of the illustra- 
tion; then wind it tightly around the 
loop and wire together for about one 
inch, putting the end through the loop 
as shown in the lower illustration. Then 
pull end A tight while holding end B; 
then cut off both ends so that they do 
not show. With a little grease on the 


Thread for Binding Insulation. 


thread, fixture wire can be pulled in 
easily. For telephone wire and drop 
cords use silk thread of the same color 
as the insulation, and a neat job will 
result. Edward Kemp. 


Another Way. 

To prevent insulation from unravel- 
ing further than the bare wire is wanted, 
in the case of double-cotton-covered 
wire, do not cut the insulation off, but 
unravel to the desired point and tie 
the outer and inner layers in a knot, 
cutting off the loose ends. 

To prevent paraffined insulation from 
slipping strike a match and apply a lit- 
tle heat to melt the paraffine. 

P. Atherley. 
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COLORADO. 

M. H. Aylesworth has been ap- 
pointed as the new member of the 
Public Utilities Commission, and 
Sheridan S. Kendall, senior member 
of the Public Utilities Commission, has 
been appointed chairman for one year. 
Mr. Kendall takes the place of A. P. 
Anderson, who has been chairman of 
the Commission during the past year. 
The services of a special attorney to 
advise with the Commission will be 
dispensed with and Mr. Aylesworth 
will serve in the capacity of legal ad- 
viser to the Commission. 


IDAHO. 
Overhead Line Construction. Rep- 
resentatives of the telephone, tele- 


graph and power companies of the 
State have agreed upon a set of rules 
governing overhead construction of 
electric transmission lines and have 
submitted the rules to the Public Util- 
ity Commission, 

Protection from Competition. Sen- 
ator Thomas has introduced a bill in 
the State Legislature to repeal section 
48 of the Public Utility Commission 
act which makes it necessary for pub- 
lic utilities to secure certicates of con- 
venience and necessity before entering 
a new field. The bill aims to promote 
rather than restrict competition among 
public utilities of the state. 

The Commission has a number of 
times passed upon the question of pro- 
tecting an existing company which is 
rendering adequate service in a certain 
field from competition by a company 
proposing to furnish duplicate service. 
Among the important decisions are 
those dealing with the applications of 
the Idaho Power and Light Company 
and the Clear Lake Power & Improve- 
ment Company to enter the field now 
supplied by the Great Shoshone & Twin 
Falls Water Power Company; and the 
petition of the Beaver River Power 
Company to be allowed to compete 
with the Southern Idaho Power Com- 
pany. The court has recently upheld 
the right of the Commission to render 


decisions refusing such applications for 


certificates of convenience and neces- 
sity. 


MASSACHUSETTS. 
New England Telephone & Tele- 
graph Company. A bill has been in- 
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Service Commissions 


Conducted by William J. Norton 


troduced in the Massachusetts Legis- 
lature to provide for an investigation 
by the Public Service Commission of 
the New England Telephone & Tele- 
graph Company and its relations with 
the American Telephone & Telegraph 
Company. 


NEW YORK. 

A bill has been introduced by As- 
semblyman Green of Kings, which is 
designed to consolidate the two Pub- 
lic Service Commissions into a non- 
partisan commission of seven members. 
The Commission would consist of an 
electrical engineer, a civil engineer, a 
practical railroad engineer, two attor- 
neys experienced respectively in cor- 
poration and financial law, and two 
business men. Three members of the 
proposed commission would be chosen 
from the political party casting the 
second highest number of votes at the 
last gubernatorial election. The terms 
of office would be reduced from five 
to two years. 


Second District. 


Annual Report. The Public Service 
Comission for the Second District 
has presented its report to the legisla- 
ture for the year ending December 31, 
1914. 

Important changes in the Public 
Service Commissions Law are recom- 
mended to the legislature. These in- 
clude the extension of the authority to 
suspend proposed rates, pending deter- 
mination of their reasonableness, to 
the rates of telephone, telegraph, gas, 
electric and all corporations subject to 
rate regulation, in the manner provided 
last year in the case of common car- 
riers in conformity with the Interstate 
Commerce Law. : 

It is recommended that the sale or 
transfer of telephone or telegraph 
properties and the acquisition of stock 
or bonds in one telephone or telegraph 
company by-another be made subject 
to the approval of the Commission as 
are like transactions of other public 
service corporations, and that all tele- 
phone companies in the public service 
be subjected to regulation under the 
Statute, instead of exempting those 
whose property is less than $10,000 in 
value. 

Albany Municipal Gas Company. 
The Commission has decided that it 
would be unreasonable to order the 


Municipal Gas Company of Albany to 
supply all the kinds of current that 
might be needed by its consumers of 
electricity, and has dismissed the com- 
plaint of F. Ray Comstock, which asks 
that the company be directed to sup- 
ply low-voltage direct current suitable 
for use with the “spot-light” on the 
Stage. In the opinion written by 
Commissioner Irvine it is pointed out 
that the company does not refuse to 
supply several kinds of current, namely 
500-volt direct current for power, and 
four kinds of alternating current for 
lighting and power. The company is 
willing to supply all of these standard 
kinds and sizes if the theater will in- 
stall its own apparatus for transform- 
ing or stepping down the current to 
the kind or voltage it requires. If in 
response to this complaint, the com- 
pany were to be compelled to install 
the special apparatus needed either at 
its plant thence to be transmitted over 
special lines, or on the premises, any 
consumer, desiring any special varia- 
tion of current might compel the com- 
pany to furnish it or else be subject 
to a charge of discrimination. This 
policy would obviously involve a ruin- 
ous duplication of plant and lines 
throughout the city. 

The Afton-Windsor Light, Heat & 
Power Company was authorized to is- 
sue $35,000 of its 6-per-cent thirty-year 
gold mortgage bonds to be sold at not 
less than 90, for the further financing 
of new construction and for the pur- 
chase of additional equipment. 


VIRGINIA. 

The Virginia Railway and Power 
Company, operating in Richmond and 
Petersburg, has filed a new schedule 
of retail light and power rates with 
the State Corporation Commission, ef- 
fective April 1, 1915. The new rates 
provide a substantial reduction in the 
rates of all consumers coming under 
this classification. The net rates for 
lighting are: 

Nine cents per kilowatt-hour for the 
first 100 kilowatt-hours consumed per 
month; 6.3 cents for the next 150 kilo- 
watt-hours; 4.5 cents for the next 450 
kilowatt-hours; 3.6 cents for the next 
1,500 kilowatt-hours; 3.15 cents for the 
next 7,800 kilowatt-hours; 2.502 cents 
for the next 10,000 kilowatt-hours; 
2.007 cents for the next 15,000 kilowatt- 


January 23, 1915 


hours; 1.755 cents for the next 50,000 
kilowatt-hours; 1.503 cents for all ex- 
cess over 85,000 kilowatt-hours con- 
sumed per month. 

The rates for power and incidental 
lighting where such lighting is 10 per 
cent or less of the power, are the re- 
tail lighting rates with 10 per cent 
discount. A reduction is also made in 
the minimum charge for power con- 
sumers over 5 horsepower, and for 


commercial light consumers over 5 
kilowatts. 
The Commission has not passed 


upon these rates, as the city has asked 
the Commission to institute a general 
investigation of the company’s rates. 
A -hearing has been held before the 
Commission, and unless the application 
is withdrawn, another hearing will be 
held February 16. : 


MANILA. 

Manila Electric Railroad & Electric 
Light Company. The Manila Board of 
Public Utility Commissioners, in a de- 
cision rendered December 4, 1914, has 
upheld the practice of the company in 
refusing to collect in one monthly bill 
charges for electric current rendered 
to one consumer, but measured by sev- 
eral meters, located on separate prop- 
erties belonging to one consumer. 
The decision says: 

“Subscription to measured-current 
service is optional with the consumer, 
who is really benefited by it, because 
he is thus enabled to economize on 
the electric current, and it would be 
unreasonable to prevent the company 
from treating each meter measuring 
the electric current of an electric light 
installation as a consumer seeing that 
the meter is placed for the convenience 
and beneft of the consumer, and that 
the company would then be deprived 
of the minimum monthly charge, au- 
thorized as a just compensation for 
the gratuitous installation and use of 
the meter.” 

The decision further says: 

“The fact that the four houses men- 
tioned are in a group and serve the 
same purpose, i. e., the hotel business, 
is no reason why the several light in- 
stallations, each with its respective 
meter, iñ the said houses should be 
considered as one consumer for the 
purposes of the contract, and conse- 
quently also for those of the greater 
discount and exemption from the min- 
imum monthly charge per meter, be- 
cause if said installations were so con- 
sidered, it would constitute an unrea- 
sonable discrimination or preference in 
favor of the complainant, Mrs. Moffat, 
in charging for the service rendered 
as the charge would be the same as in 
the case of a consumer having only 
wC meter for measuring the current 
consuined by him. Moreover, it would 
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give rise to combinations, difficult to 
avoid, on the part of the consumers 
and to the detriment of the company, 
for the purpose of securing from the 
latter the largest accumulative’ dis- 
count possible in their respective elec- 
tric light bills. . . . 

“We may cite here the case of the 
City of Newark, in the State of New 
Jersey, United States, against two 
companies, one an electric light and 
the other a gas company, which case 
was decided by the Board of Public 
Utility Commissioners of the state 
mentioned, because, although the case 
is not identically the same as the one 
under consideration, yet the principle 
established can be applied here. Upon 
deciding said case, the Board said: 

“The contention that the consump- 
tion of gas and electricity in all pub- 
lic buildings in the city of Newark 
should be treated as if furnished at one 
separate installation, thus enabling the 
city to get the benefit of a larger dis- 
count is, in the opinion of the Board, 
unreasonable and if granted would be 
in fact a discrimination in its favor un- 
less the same rule applied to all own- 
ers of more than one piece of segre- 
gated property.’ (City of Newark vs. 
Public Service Co., 77 Rep., Board of 
P. U. Comm., Vol. I, p. 413.) 

“The Board therefore understands 
that the complaint filed by Mrs. Mof- 
fat can not be sustained, and the same 
is therefore dismissed.” 

Te ot er eee 


European Boiler-Room Practice. 

On January 13 William A. Blonck 
gave a lecture before the New York 
Electrical Society on “European Boiler- 
Room Practice and Boiler Efficiency 
Methods in the United States, with ref- 
erence to Electric Light and Power 
Plants.” Mr. Blonck opened his ad- 
dress by a short account of conditions 
which he found in Europe while recently 
taking a trip for the special purpose of 
investigating boiler practice on the Eu- 
ropean continent. This trip was 
abruptly terminated by the declaration of 
war, and after being detained in Ger- 
many and Holland for seven weeks, ow- 
ing to lack of ocean transportation, Mr. 
Blonck returned to this country. He 
then described, with illustrations, large 
power-house design as seen in the cen- 
tral part of Germany, showing the ar- 
chitectural features as well as the coal- 
handling apparatus, and the arrangement 
of a very desirable installation in the 
way of connecting the turbogenerators 
with their auxiliaries. He went on to 
discuss the so-called unit power system 
in which the endeavor was made to 
bring the initial cost to a minimum, while 
bearing in mind that efficiency was kept 
as high as possible and maintenance as 
low as possible. In this system the main 
object to be attained 1s to get just the 
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expenditure which is necessary for the 
requirements at the time being, and later 
add such units that each of them is an 
entity by itself. 

The boilers operated in these various 
plants showed different features from 
those prevalent in the United States. It 
can be realized that if the gases leave 
the boiler, according to our custom, at 
550 degrees, or somewhat lower, it will 
be noticed that the last part of the 
boiler does very little work in the evap- 
oration of water into steam. Therefore, 
the last part acts more or less an an 
economizer. On the Continent they have 
utilized this fact by simply doing away 
with that part of heating surface pre- 
sented by the last part of the boiler, and 
they have evolved a method by which 
they build right into the side walls of 
the boiler, an economizer of the same 
heating surface as the boiler proper. 
They then run in connection with such 
layout “a so-called ejector draft, which 
consists of a short conical stack com- 
bined with a nozzle through which an 
air current is blown by a sirocco fan 
having a maximum capacity not exceeding 
1.5 per cent of the boiler output. With 
such an arrangement the builders are 
able to cause a larger circulation and a 
greater evaporation per square foot of 
heating surface of the boiler. Due to 
the fact, however, that our steam pres- 
sures are rising continually, it is ex- 
ceeding desirable to have our gases leav- 
ing the boiler at much lower temperature 
than 550 degrees. This is accomplished 
in the aforesaid design by the large heat- 
ing surface in the economizer, with the 
addition of induced draft making up for 
the temperature difference which in the 
normal boiler produces sufficient draft to 
carry away the gases. With this ar- 
rangement they are able to exhaust the 
combustion gas at the stack with a tem- 
perature of 350 degrees, or somewhat 
higher. So that the combined efficiency 
of boiler, superheater and economizer 
ranges between 84 and 86 per cent. 

One of the most interesting parts of 
Mr. Blonck’s address was devoted to the 
consideration of increased boiler eff- 
ciency, and how to obtain it. The lec- 
turer stated that very early in the art of 
designing boiler plants the electrical en- 
gineer insisted upon having a quantitative 
and qualitative analysis of the product 
in his plant. 

In the boiler room where in most in- 
stances nothing but a steam gauge and a 
water glass are found, a waste of 20 to 
25 per cent is very common, because so 
much guesswork prevails. It has there- 
fore been the aim of the speaker to in- 
troduce methods which are exceedingly 
simple, and can be followed by the fire- 
man, and by which greatly improved re- 
sults can be obtained. (See ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, Jan- 
uary 10, 1914.) 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 20. 

When the field coils of a 
four-pole dynamo (see Fig. 19) 
are connected in series and 
carry a current of 8.7 amperes, 
the flux linked with each field 
coil is 13,200 kilolines. Assum- 
ing that each field coil contains 
725 turns as obtained in Prob- 
lem 18, find (a) the inductance 
of the field circuit; (b) the in- 
ductance of one field coil, and 
(c) the energy stored in the 
magnetic field of the dynamo. 


Fig. 19. 


If a non-inductive resistance of 10,000 ohms is connected inside 
the field switch and in parallel with the field circuit, find (d) 
the potential drop in this resistance just after the field switch 


is opened. 


SOLUTION OF PROBLEM 20. 

Answer to Question a. 

If the magnetic circuit of a four-pole 
dynamo is rearranged as shown in Fig. 
21 the operation of the machine is not 
changed and the relation of ampere-turns 
to flux is made more obvious. Consid- 
ering first the upper left-hand magnetic 
circuit, the flux of 13,200 kilolines is 
produced by the combined ampere-turns 
of the two associated field coils. The 
inductance of this part of the field cir- 
cuit is then given by 
[34] L=—1,450 X 13,200,000 X 10—*/8.7=22 
henries. 

The inductance of the other half of 
the field circuit, given by the same cal- 
culation, also equals 22 henries. The in- 
ductance of two or more coils not wound 
on the same magnetic circuit is given by 
[35] Lo=L+ Ly, etc. 
since the self-induced emfs. in each coil 
act independently of the others and are 
additive. The inductance of the field 
circuit by [35] is then 

Lo—=22+22—44 henries. 

Answer to Question b. 

If a current of 8.7 amperes is passed 
through but one of the field coils wound 
on either of the magnetic circuits the 
flux produced in that magnetic circuit 
will be approximately 13,200,000/2 or 6,- 
600,000 lines. In either of the magnetic 
circuits shown in Fig. 21 most of the 
ampere-turns wound on the field cores 
are required to force the flux across the 
air-gaps. In the solution of Problem 18, 
for example, it was shown that 
9,390/12,618 or 74.3 per cent of the am- 
pere-turns were required to force the 
flux across the air-gaps. The flux in 


such a magnetic circuit will vary almost 
directly with the number of ampere-turns 
wound on the circuit. 

Assuming then that a flux of 6,600,000 
lines is produced by one field coil acting 
alone the inductance of that coil is given 
by [34]. 

L=725 6,600,000 10—/8.7—5.5 henries. 


Fig. 21. 


The inductance of one-half of any elec- 
tric circuit wound on a magnetic circuit 
of constant length consisting entirely of 
air or containing a large air-gap is then 
not one-half but one-fourth of the total 
inductance. The general rule in such a 
case is that if the total inductance of No 
turns is Lo henries the inductance Lı of 
N, turns equals NYLo/N.*. If the length 
of the magnetic circuit is changed when 
the number of turns is changed as in the 
case of a long straight solenoid the in- 
ductance varies directly as the number 
of turns. 


Answer to Question c. 
Since most of the ampere-turns are 


used up in the air-gaps the inductance 


of such a circuit will be very nearly con- 
stant independent of the current (see 
answers to Problem 19). When the in- 
ductance of any circuit is constant the 
energy stored in the magnetic field is! 
given by 
[36] W=LI/2 joules. 
The energy stored in the magnetic field 
of the four-pole dynamo shown in Fig. 
21 is then given by [36] 
W=44>8.7°/2=1,664 joules. 


Answer to Question d. 

One of the fundamental laws of physics 
is that energy in any form can not be 
changed instantaneously into some other 
form. The energy stored in a magnetic 
field for example can not be changed 
instantaneously into some other form of 
energy. Furthermore if the flux in any 
electromagnetic field is proportional to 
the ampere-turns producing it the energy 
stored in such a field must be propor- 
tional to the current as indicated by 
[36]. Hence it follows that the current 
flowing in such a circuit can not be 
changed instantaneously even though the 
emf. producing it be suddenly removed. 

If the field switch of the dynamo un- 
der consideration is opened suddenly the 
current flowing in the field circuit must 
then be 8.7 amperes as before, and since 
the resistance of 10,000 ohms connected 
in parallel with the field circuit before 
the switch is opened is connected in ser- 
ies with the field circuit after the field 
switch is opened the current flowing in 
this resistance must also be 8.7 amperes. 
The potential drop in this resistance is 
then given by [4] 

V=8.7X<10,000—87,000 volts. 

The sudden opening of the field switch 
or the disruption of a fuse in the field 
circuit of a dynamo is then followed by an 
increased potential difference between the 
ends of the field circuit. The magnitude 
of this potential difference depends upon 
the rapidity with which the field circuit 
may be opened and upon the resistance 
connected in parallel with the field cir- 
cuit. If the field switch is opened quick- 
ly without drawing an arc and there is 
no other path provided for the field cur- 
rent the resulting potential difference 
may be sufficient to puncture the insula- 
tion of the field winding. To prevent 
this it is customary to connect a low re- 
sistance across the field circuit of a large 
dynamo before opening the field switch. 

This high voltage is caused by the self- 
induced emf. in the field circuit as given 
by [33]. This self-induced emf. opposes 
the change in current as outlined in 
Problem 19 and although decreasing in 
magnitude continues to act until all of 
the energy stored in the magnetic field 
is converted into heat. 
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ALTERNATING CURRENTS. 


Problem 70. 

The three-phase alternator described in Problem 68 delivers 
its full-load current at the rated terminal voltage to an inductive 
load operating at a power-factor of 0.84. The temperature of 
the armature winding may be taken as 85 degrees centigrade. 
In the following calculations, use the magnetomotive force, or 
reaction, method and find the reaction of the armature in terms 


of field current from the open-circuit and zero-power-factor char- 


acteristics. 


(a) What is the necessary field current? 


(b) With 


the same field current, what will be the terminal voltage if the 


alternator full-load current has unit power-factor? 


(c) If this 


alternator delivers 4,000 kilowatts at the rated voltage to a con- 
densive load operating at a power-factor of 0.90, what is the 
necessary field current? (d) What would be the open-circuit, or 
excitation, voltage if this load were removed? 


SOLUTION TO PROBLEM 70. 

Answer to Question a. 

In Problem 69 the effective resistance 
per phase at 85 degrees centigrade was 
found to be 

Re = 0.0748 ohm. 

The field current necessary to produce 
the rated terminal voltage of 6,600 volts 
on open circuit is 
It = 1504+50 (6600—6500) / Ceres 

= 156 amperes. 

At zero power-factor the field current 
necessary to produce the rated terminal 
voltage when the armature current is 438 
amperes is 255 amperes. The reaction of 
the armature, or its equivalent magneto- 


Fig. 22a. 


motive force, in terms of field current, is: 
A = 255—156 
= 99 amperes. 

The vector diagram used in calculating 
the performance of an alternator by this 
method fs given in Fig. 22a. V is the 
terminal voltage per phase and JZ is the 
armature current. Cos 9 is the power- 
factor which in this case is 0.84. R is the 
ñeld current which would produce an 
open-circuit phase voltage equal to E£’, 
and it is drawn 90 degrees ahead of this 
voltage. A is the total reaction of the 
armature and is drawn in the same di- 
rection as the armature current. Two 
methods of obtaining it were described 
in Problem 68. In this case it is 99 am- 
peres. F is the necessary field current 
and is found by adding R and —A vec- 
torially. 

From Problem 69 the terminal voltage 
per phase is 

V = 3810 volts. 
The full-load current per phase is 
I = 438 amperes. 
IR. = 32.8 volts. 


The horizontal component of the ter- 


minal voltage is 


Vn = 3200 
The vertical component of the terminal 
voltage is 
Vx = 2065 

By [19a] E’a = 3200 + 32.8 

= 3233 

and E’y = 2065 +0 

= 2065 
By [20a] E’ = V32337 + 2065? 

= 3837 volts. 


This is a phase voltage. Before look- 
ing up the field current which would pro- 
duce it on open circuit it must be multi- 
plied by the square root of three. This 
gives: ae 

3837 X V3 = 6645 

The field current corresponding to this 

open-circuit voltage is 
Ie = 1504-50 (6645—6500) / (7400—6500) 
= 158 amperes. 

The value of the vector, R, in the dia- 
gram is thus 158 amperes. Since R is 
perpendicular to E’ the angle, œ, that it 
makes with a vertical line is the same as 
the angle that E’ makes with the hori- 
zontal. For this reason the value of R 
and its horizontal and vertical compon- 
ents are all in the same proportion to the 
value of E’ and its vertical and hori- 
zontal components. The horizontal com- 
ponent of R is 

Rn = 158 X 2065/3837 
= —85 

The minus sign is used since it is 
drawn toward the left instead of toward 
the right. 

The vertical component of R is 

R» = 158 X 3233/3837 


= 133 
By [19a] Fa = — 85 — 99 
= — 184 
and F» = 133 + 0 
= 133 
By [20a] F = V (— 184} + 133? 
= 227 


The necessary field current calculated 
by this method is 227 amperes. Compare 
this with the value of 206 amperes ob- 
tained for the same load conditions by 
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using the synchronous reactance. The 
actual value of the field current 1s prob- 
ably somewhere between these two. If, 
for example, it were half way ‘between, 
the error in each would be about five per 
cent. In most cases the error would 
probably be less than this. These results 
bring out the important point that the 
methods used are not exact ones and 
may be expected to give only approxi- 
mate solutions. 


Answer to Question b. 

The vector diagram is given in Fig. 
23a. The values of F, A and I are un- 
changed. The terminal voltage per phase, 
V, is unknown in magnitude but it is in 
phase with the current since the power- 


Fig. 23a. 


factor is unity. In this case R is per- 
pendicular to 4 so that 
R =VF— A’ 
— VRT L9 
== 204 amperes. 
The open-circuit terminal voltage cor- 
responding to this field current is 
V3E’ = 7400 + 550 X 4/55 
= 7440 volts. 
E’ = 4295 volts. 
The terminal voltage, V, per phase is 


V = E' —I Re 
= 4295 — 33 
= 4262 


The terminal voltage is 
4262 V3 = 7380 volts. 
Compare this with the value of 7270 
volts found in Problem 69. 
Answer to Question c. 
The vector diagram is given in Fig. 


24a. As in Problem 69 the current is 389 
amperes and 
[Re = 29 
Va = 3430 


Fig. 24a. 


The horizontal and vertical components 
of E’ are 
E'n = 3430 + 29 


= 3459 
E’ z= — 1660 
E’= V345% + (—1660)? 
= 3837 volts. 


The corresponding terminal voltage is 
3837 V3 or 6640 volts. 
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The field current which will produce 
this open-circuit voltage is 
R = 150 + 140 X 50/900 
= 158 amperes.: 
As in Question a: 
R» = 158 X 1660/3837 


= 68 
Rv = 158 & 3459/3837 
= 142 
By [19a] Fn = 68 — 99 
| = —-31 
Fv = 142 


By [20a] F= V (—31)?+ 142? 
= 145 amperes. 

Compare this with the value of 142 
amperes obtained in Problem 69. In this 
case the agreement is very close. 

Answer to Question d. 

The open-circuit or excitation voltage 
corresponding to this field current is 

4800 + 1700 X 45/50 
= 6330 volts. 
——_—__2--———____ 


Roebling’s Insulated Wire Plant 
Destroyed by Fire. 

Fire destroyed the insulated wire 
plant of John A. Roebling’s Sons Com- 
pany at Trenton, N. J., on the evening 
of January 18. The fire, which is be- 
lieved to be of incendiary origin, caused 
a loss to the concern estimated at $1,- 
000,000, of which $700,000 is said to be 
covered by insurance. 

Ferdinand W. Roebling, Sr., general 
manager of the company, said the plant 
would be rebuilt at Trenton. The com- 
pany is one of the most progressive 
manufacturers of wire and cable spe- 
cialties in the world, and has been asso- 
ciated with many noteworthy engineer- 
ing enterprises in every part of the 
globe. 

r ne ee 
Only English Spoken in British 
Guiana. 

Recent advices from British Guiana 
call attention to the fact that this is a 
British colony and only English is spoken 
there. The complaint is made that busi- 
ness men receive in nearly every mail a 
large quantity of Spanish correspondence, 
which generally finds its way into the 
waste-paper basket, and it is doubted 
whether there are two offices in George- 
town, British Guiana, particularly, which 
have any correspondence in Spanish. 

i a ag aS 
Large Increase in 1914 Production 
of Oil. 

The phenomenal increase which has 
characterized the growth of the pe- 
troleum industry in the United States 
during the last 8 years was more than 
maintained in 1914. The amount of pe- 
troleum produced in the last 12 months 
approximated 292,000,000 barrels, ac- 
cording to estimates of John D. North- 
rop of the United States Geological Sur- 
vey. These preliminary figures indicate 
an increase of more than 13 per cent 
over the production in 1913. 


T RENTS. 
aCe Rene DIRECT CURRENTS 


In Fig. 22 are shown parts 
of the armature, commutator 
and pole-pieces of a 10-kilo- 
watt, 100-volt bipolar direct- 
current separately excited gen- [ sf, qe 
erator. The armature rotates Fig. 22. 
at a constant speed of 1,200 
revolutions per minute in a clockwise direction and the 
commutator contains 50 segments. The armature turns connected 
to the segments 4 and B of the commutator are shown diagrammat- 
ically by the coil connected between D and E. The inductance of the 
armature turns D E is 0.00003 henry and is to be assumed constant. 
Find the rotational emf. which must exist in the turns D E in order 
that the current in D E may reverse uniformly during the commu- 
tation period (a) at half-load and (b) at full-load. 


a ae N 


oftation 


Ir 


This problem illustrates the conditions required for sparkless com- 
mutation in a direct-current generator. 


Problem 71. ALTERNATING CURRENTS. 


In regard to the three-phase, 5,000-kilovolt-ampere, 6,600-volt 
alternator, which was described in Problem 68, the following addi- 
tional data are given. The resistance of the field circuit at a tem- 
perature of 25 degrees centigrade is 0.549 ohm. The friction and 
windage loss is 38 kilowatts. The core losses for different values of 


open-circuit terminal voltage are as follows: 


Field Current in Terminal Voltage on Core Loss in Kilo- 


Amperes Open-circuit watt-hours 
100 4400 
135 6000 73 
155 ; 6600 90 
210 7500 123 
255 7950 ea 


Take the temperature of both the field and armature windings as 
85 degrees centigrade. At this temperature the effective resistance 
of the armature winding per phase is 0.0747 ohm. The synchronous 
reactance calculated by using the zero-power-factor curve is 1.78 
ohms per phase. The methods of calculating these values were given 
in Problem 68. It should be remembered that the armature wind- 
ings of this generator are connected in star. 

(a) What is the efficiency of this alternator when it delivers one- 
half its rated load at unit power-factor? (b) What is its efficiency 
when it delivers its rated load at unit power-factor? (c) What is 
its efficiency when it delivers full-load current to an inductive load 


‘ which is operating at a power-factor of 0.84? (d) How much power 


is required to drive this alternator on open circuit when the terminal 
voltage is 6,600? (e) How much power is required to drive this 
alternator on short-circuit when the armature current fs 2.5 times 
its full-load value? (Assume that the temperature of the winding 
is 25 degrees centigrade.) (f) How much power is required to 
drive this alternator when taking the so-called zero-power-factor 
characteristic if the armature current has its full-load value, the 
actual power-factor is 0.05 and the terminal voltage has its rated 
value? Assume that the temperature of the armature is 25 degrees 
centigrade. 


This problem illustrates the methods of calculating the efficiency 
of an alternator. , 

Solutions of the above problems and two new problems will be 
printed in the next issue. 
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EXPORT TRADE AND HOW TO 
GET IT.—ITI. 


By G. F. Bagge-Féron. 


Latina-American Trade for 1913. 

In many recent discussions dealing 
with the cultivation of American foreign 
trade, it has been stated that, in order 
to get other countries to buy our prod- 
ucts, we must also be willing to buy 
their products. This is a perfectly fair 
reciprocal relation. Let us see what is 
the situation in this regard between the 
United States and the Latin-American 
countries south of us. These include 
Cuba, Dominican Republic, Mexico, 
Central America and the ten South 
American republics, or in all 20 dif- 
ferent governments. It may therefore 
be of interest to have an insight as 
to where Latin-America’s products go, 
and what proportion is shipped to the 
United States. 

According to Statistics of exports 
during the year 1913, the following 
table shows where Latin-American 
products went: 


. Shipped to Value in Gold 
United States ...-cccceveces +. ..$504,378,212 
Great Britain ....ccccccoscceves 316,419,914 
Germany ..essessosos acd Wala eS 192,394,702 
France eeoaveveee ee oeeoev0e000 eoeoeeeoee . 120,917,415 
Belgium ...essesesesosseosoesseo 62,557,566 
Holland ....ecceeee RET veccecee 43,277,631 
Italy . ccc enw c ween ener nas eroecees 27,964,001 
Austria-Hungary ..ccesseecceees 23,294,991 


‘All other countries together.... 247,722,380 


This proves that the United States 
is in fact the very best customer of 
Latin-America, for which reason the 
reciprocal paying for United States 
products should not be so hard, if the 
natives only get to know from whom 
to get their needs supplied on reason- 
able terms. 

The importation of foreign goods into 
Latin-America during 1913 has been 


computed as follows: 

Imported from Total Value in Gold 
Great Britain ccccceseeceecesces $322,036,347 
United StateS ....ecssccecsceeese 317,323,294 
Germany .pessrecsosecooereoeese 216,010,418 
France ee 103,220,223 
+ or be 65,494,413 
Belgium coc cee ec wee ew ewe eeccece 48,747,164 
Austria-Hungary ...esscosreeseo 99,026,478 
Holland cece cee ec cee eee weer cences 6,189,050 
All other countries.......--e6+- 217,290,011 


In 1913 the total exports from Latin- 
American countries amounted to $1,565,- 
916,812: in 1913 the total imports to 
Latin- America were $1,304,261,736; thus 
there was produced a balance in their 
favor of $261,655,076, a very handsome 
figure. 

The total exports from Germany dur- 
ing 1912 to the South American coun- 
tries and their supplementary imports 
from other countries were as follows: 


Shipped to Value in oe Dollars 


Argentina ssessesessecoeseseesese" 62,900,000 
Brazil co.cc cece cere eters nretrenes 53,000,000 
Chile ccce cc cccccccccenseeseserees 33.000.000 
Bolivia ...s.esescesseesesssereses. 6,400,000 
Colomtpia .....eecesecsscecesceese 4,200,000 


Ecuador .eccccecccecececeerereers 1,500,000 


Ecuador—imported from other 
countries .....s»s.sesoeesseseseee> $9,000,000 

Paraguay .......eceseseeeseseore. 1,500,000 

Paraguay—imported from other 

countries .....s.esseeesseceseeee 3,500,000 
Peru ....ssssseereseeosererereeer. 4,500,000 
Peru—imported from other coun- 

Te ye 20,500,000 
Uruguay .-.....seseeoereessereoree 7,900,000 
Uruguay—imported from other 

Countries .......essseceosecseeeee 38,600,000 
Venezuela .......... EEE @ eine 3,200,000 


The exports of electrical goods from 
Germany in 1912 were: 


To Argentina 


Dynamos and motors.....--.+-->: $1,213,000 
Wire and cables .......+s+ee+seer" 1,228,000 
To Brazil 
Electrical machinery and sup- 
plies ...esseesereceorereeececeee. $1,550,000 
Copper wire and CableB.....secees 285,000 


Electrical Activity in Argentina. 

The preceding article gave some data 
on the electrical development of Argen- 
tina. That country had by the end of 
1913, 670 miles of electric trolley-car 
tracks, whereof 467 miles was in Buenos 
Aires alone. The passenger trafic on 
these lines amounted to 423,661,587 pas- 
sengers for 1913, or 31,000,000 more than 
in 1912. 

Another proof of the activity in the 
electrical field of the Argentine Re- 
public is seen in the following figures, 
which show in detail what was imported 
during the year 1913. The values are 
given in gold: 


Electrical Imports Value 
Are lamps ......ses ree re ..-$ 238,000 
Batteries (storage) ...--.esssseees 27,000 
Batteries (material for game).... 108,000 
Cables and Wi£reS.....-sscseeeeers 4,900,000 
Dynamos and large motors....-+- 1,127,000 
Electric-light carbons ...---.-+++++> 138,000 
FuSeS .....esescesossesoseeeseseege 42,000 
Incandescent lampS ...---+++-+e:- *, 495,000 
Instruments (ammeters, volt- 

meters, etC.) ..sessoecesocsocesee 33,000 
InsulatorS .....eeseeoesces E 124,000 
Insulating material (loom).....-- 45,000 
Insulating material (tubes)......-- 314,000 
InterrupterB ....esessossesseseceeee 111,000 
Meters ..rccccccscssccccecrccsscceee 712,000 
Motors (small s1ZeS) ...es.seesecee 91,000 
Portable electric lampS....--+++++> 62,000 
Telegraph apparatus ...-cereeeses 45,000 
Telephone apparatus ......seeseee 95,000 
Telephone part8 ....-sseseeeereecs 58,000 
Underground accessorieS ....s..es 168,000 
Unclassified material and acces- 

Bories .....sseceessoeseeeeseecte. 782,000 
Ventilators, fanS .....ses.seseeees. 92,000 


The above figures showed a great in- 
crease of the imports of electrical ma- 
terial over 1912. 

In 1913 the city of Buenos Aires en- 
tered into an agreement with the Com- 
pania Transatlantica de Electricidad of 
Buenos Aires for the latter to renew a 
part of the supply to the municipality of 
energy for the period of 15 years ata 
price of 4.3 cents (gold value) per kilo- 
watt-hour. After this period the entire 
installation and material is to become 
the property of the municipality. 


Electric Plants in Brazil. 

The principal plant in operation in 
Brazil is to be found about 50 miles 
from the capital, Rio de Janeiro. From 
an artificial lake on the River Lages the 
energy of a hydroelectric power plant 
is transmitted to the city by two sepa- 
rate steel tower lines at 88 kilovolts, 
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each line carrying 9,000 horsepower; 
in emergency either line can take 18,- 
000 horsepower. From the terminal 
substation in the city the energy is car- 
ried to 15 distribution centers at 6,300 
volts, the latter for the most consisting 
of street vaults. The supply is poly- 
phase current, 50 cycles for lighting 
service at 120 volts (star tension to 
neutral) and for motors at 208 volts 
(star connection). The plant has 
operated since 1908 and is owned by the 
Rio de Janeiro Tramway, Light & 
Power Company. Total capacity is 40,- 
000 horsepower with a later addition of 
60,000 horsepower from Rios do Pirahy 
and Parahyha, 100 miles from the city. 

As a second to this is the plant in 
the city of Sao Paolo, operated by the 
Sao Paolo Tramway & Light Company, 
where the distribution current is poly- 
phase, 60 cycles, for power and single 
phase, 125 volts for light. 

Other Brazilian distributing com- 
panies are as follows: 

Bahia (or San Salvador) Bahia Elec- 
tric Light & Power Company. 

Belem (or Para), Para Electric Rail- 
way & Lighting Company, distribution 
at 50 cycles, single phase. 

Braganza, Companhia ‘Paulista de 
Flectricidade, distribution single phase, 
50 cycles. 200 volts. 

Franca, Companhia Francana de Elec- 
tricidade, distribution polyphase, 50 
cycles. | 

Limeira, Companhia Paulista de Elec- 
tricidade, distribution polyphase, 60 
cycles. 

Maceio, Nova Empreza Luz Elec- 
trica, steam plant, single phase, 100 
cycles, 2,000 and 1,000/100 volts. 

Manaos, Manaos Tramway &. Light 
Company, Limited, distribution direct 
current, 220 volts. 

Picaccaba, Southern Brazil Electric 
Company, distribution polyphase, 50 
cycles. 

Ribeirao, Rufino de Almeida & Com- 
panhia, distribution polyphase, 50 
cycles. 

San Jose, Empreza de Agua, Luz & 
Energia Electrica de Florianapolis (or 
Desterro), distribution polyphase, 50 
cycles. 

At Blumenau not long ago proceed- 
ings were instituted for the erection of 
a hydroelectric plant on the river Salto, 
to furnish energy for light and power 
to the colony, besides the actual exist- 
ing public lighting., 

A recent note in a foreign paper 
stated that R. Ribeiro, of Rio de 
Janeiro, has submitted for a conces- 
sion for building (without subvention) 
a high-speed electric railway to Santos. 
This would, in connection with the Sao 
Paolo Railway, reduce the duration of 
the trip from Rio to Sao Paolo by half. 

At Estreito (Providence of Santa 
Catharina) the government has re- 
cently closed a contract with the bank- 
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ing firm of L. Dreyfus & Company, of 
Paris, France, for the building of an 
electric narrow-gauge railway to Lages, 
which contract the national congress 
before had sanctioned. 

Anglo-Brazilian Power & Shipping 
Corporation, Limited, was formed in 
London in 1911, with the object of un- 
dertaking power and other projects in 
South America and elsewhere, outside 
the United Kingdom. Horacio P. 
Vieira, of Purana, Brazil, is one of the 
principal shareholders. The authorized 
capital is £3,000,000. 

At San Luiz (or Maranhao) a con- 
cession for electrical energy exploita- 
tion has been obtained by Domingos 
Barros & Companhia, of Natal. 


Electrical Developments in Chile. 


One of the most important electric 
systems in Chile is that centering at 
Santiago and operated by the Chilian 
Electric Tramway & Light Company. 
It has a hydroelectric plant at San 
Tuan de Pirgue on the Rio Maipo. 
Its total capacity is about 60,000 horse- 
power. Polyphase current is generated 
at 50 cycles, 12,000 volts and trans- 
mitted to converter substations in the 
city of Santiago, this distribution be- 
ing direct current, 220 volts. 

The South American Railless Trac- 
tion Company has obtained a conces- 
sion for ten years for operating a serv- 
ice of electric omnibuses in Santiago. 
There is prospect for the electrification 
of the railway line. to Punto Alto. 
Other projects are pending for Val- 
paraiso, San Antonio, Constitucion, etc. 

At Antafogasta, the Compania de 
Electricidad distributes direct current 
at 220 volts. At La Serena, the Com- 
pania de Luz Electrica, also distributes 
direct current at 220 volts. 

The Chile Exploration Company, of 
Santiago, has an important electrical 
installation for producing copper in the 
electrolytic way direct from the ore. 
The plant was built by a German firm. 
The steam generating station is at 
Tocopilla on the coast and is equipped 
with fuel-oil-burning boilers and 50- 
cycle, 5,000-volt, 10,000-kilovolt-ampere 
polyphase turbogenerators. From the 
step up transformers, 30,000 kilowatts 
is carred at 110 kilovolts to the mine 
substation 87 miles inland and 9,000 
feet up in the mountain to the place 
known as Chupuicamata. Here the 
energy is converted to direct current, 
235 volts, by seven rotary con- 
verters rated 2,500 ‘kilowatts each. It 
is intended later to build a hydroelec- 
tric power plant on the Rio Loa, nearer 
to the mine. The charactertistic fea- 
ture of this plant is that the entire en- 
ergy is used for producing copper di- 
rect from the ore by an electrolytic 
process; for each 24-hour day for han- 
dling: of 10,000 tons of ore the elec- 
tricity used is about 60,000 to 70,000 
amperes at 235 volts. 
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Peru. 


At Lima, in Peru, the Associated 
Railway, Light & Power Company 
operates the trolley line between Callao 
and Lima, and has also central stations 
in Chosica and Santa Rosa, on the 
Rimac River. In the city of Lima there 
are two companies furnishing energy 
for light, the one referred to above 
going under the native firm name of 
Empresas Electricas Associadas, and 
the other is the Empresas Electricas de 
Santa Rosa. Further there is the Cerro 
de Pasco Compania, which has two 
rivers to exploit, 30 and 50 miles from 
the capital. 

At Cuzco, the Sociedad Electrica del 
Cuzco Limitada furnishes light and 
power. 

The Compania de Tranvia Electrica 
de Arequipa has a power house in 
Charcani, near the city of Arequipa, 
and furnishes light and power. The 
capital of the company is $1,500,000. 

Peru has at present eight radiotele- 
graphic plants, which proves that the 
country is going forward and is 
rapidly becoming up to date. There 
are in the country 26 rivers where 
hydroelectric power will doubtless find 
development in the future. 


Bolivia. 


In spite of the fact that the republic 
of Bolivia has no connection with the 
sea coast directly, it is noteworthy that 
the importation of electrical goods 
amounted in 1913 to nearly $400,000. 
The ports used for shipping goods are 
Arica and Antafogasta, from which 
single-track railroads lead over the 
Andes Mountains at an altitude of more 
than two miles. The capital city, La 
Paz, has electric light and trolley serv- 
ice. The Corocoro mining district is 
under development as well as the Oruro 
mines and the electrical industry is des- 
tined to be lively. As far as the city 
Riberalta, in the northern regions, there 
is discussed the question of installing 
electric light, since candles and kero- 
sene are very expensive. From La Paz 
leads a railway through the Yungos re- 
gions to the navigable waters of the 
river Beni, which is making the north- 
ern cities grow fast. 


Ecuador. 


The Empresa de Luz y Fuerza Elec- 
trica, of Guayaquil, has a hydroelectric 
power plant in Bucay on the Rio 
Chimbo, about 53 miles from Guaya- 
quil. This station has Francis turbines 
with polyphase generators, 42 cycles, 
800 volts. The transmission line 
operates at 40 kilovolts from step-up 
oil transformers and runs to the sub- 
station at Recreo. Distribution is at 
3.200/110 volts single phase, and for 
trolley service direct current, 550 volts 
supplied from rotary converters. Fu- 
ture supply of current for industrial 
use will require important extensions, 
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as also will the furnishing of energy 
for the street-car system in the capital, 
Quito. 

Loja, a city in the southern part of 
the republic, may have today an elec- 
tric light plant, as some time ago it 
was considered to take up a loan for 
30,000 sucres for its construction. 


Colombia. 


At Bogota, the Compania de Energia 
Electrica de Bogota, supplies power 
from a hydroelectric plant at Char- 
quito, about 16 miles from Bogota, on 
the river of the same name. The trans- 
mission line carries 20,000-volt, poly- 
phase, 60-cycle current; the secondary 
distribution is at 260 volts, either single 
phase or polyphase, from the seven sub- 
stations. Energy is also furnished to 
the Bogota City Railroad Company. 

At Cartagena, the Compania de Luz 
Electrica, has a fairly large plant. 

There are many smaller central sta- 
tions all over the country, as follows: 

Medellin, main center of the impor- 
tant department of Antioquia. 

Girardot, end point of navigation on 
the Magdalena River and near Bogota. 

Zipaquira, on the north railroad line 
to the State salt mines. 

Cali, Bucaramanga, Manizales, Bar- 
ranquilla, Jbaque, Santa Marta, Tunja, 
etc. 

Aside from probable extensions to 
these plants, another reason for future 
development is seen in the existence of 
immense coal beds along the waters of 
the Sinu River in the northern part of 
the republic, west from Cartagena, 
which are still unexplored and unex- 
ploited. Their richness is said to rival 
that of the western part of Pennsyl- 
vania. 


ts 


Venezuela. 

Among electrical developments in 
Venezuela may be mentioned the fol- 
lowing: 

At La Guaira. the Compania Genera- 
dora de Fuerza y Luz Electrica is ex- 
ploiting the Mamo Falls. 

At Caracas the Compania Anonima 
Tranvias Electricas has operated trol- 
ley service since 1908. 

At Maracaibo the Compania de Luz 
Electrica distributes single-phase cur- 
rent at 125 cycles. 

At Cavaes the Compania La Elec- 
tricidad de Cavaes has a polyphase dis- 
tribution at 50 cycles. 

Uruguay. 

The development of the electrical in- 
dustry in Uruguay dates back as far as 
1895, when the first plant was erected 
by Ganz & Company, of Budapest, 
Hungary, for the city of Montevideo. 
Modernization and extension has been 
continual since for public and private 
lighting and trolley service. The gov- 
ernment has also a plant where poly- 
phase current with a frequency of 50 
cycles is used. 

In 1909 the cities of Carmelo and 
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Villa del Rosario decided to build an 
electric light station for public and 
private lighting. At the end of 1912 the 
Senate passed the law for governmental 
control of electric power and with the 
prospect that the State would build 
power houses in the following 14 cities: 
Las Piedras, Pardo, Punta del Este, 
Maldonado, San Carlos, Santa Lucia, 
Canelones, ® Rosario, Dolores, Nico, 
Perez, Sarandi del Yi, Treinta y Tres, 
San Fructuoso, San Ergenio. 

Another project for the exploitation 
of the Uruguay River by Salto and 
Paysandu, was under consideration in 
1913 with the possible supply of energy 
to the Argentine side across the river. 


Guatemala. 

At Guatemala City, the Empresa 
Electrica del Norte y Sur has single- 
phase distribution at 60 cycles, 125 volts. 

In Quezaltenango, the city had under 
consideration the erection of a power 
plant. For trolley-car service it passed 
a concession in 1911. 

Dominican Republic. 

At Santiago, William Lithgow has 
in connection with Foasted Engineering 
Corporation, New York (17 Madison 
Avenue), and Boston (88 Broad Street), 
a power concession for exploitation of 
the river Yaqui del Norte, capable of 
generating 6,000 horsepower to furnish 
energy to the following cities: Puerto 
Plata, Santiago de los Caballeros, Moca, 
San Francisco de Macoris, La Vega. 

The city of San Pedro de Macoris 
not long ago closed a contract for the 
erection of a new central station. 

At Santo Domingo the government 
of the Dominican Republic has ac- 
corded the concession for the exploita- 
tion of the water powers of the river 
Jza (San Christobal) for electrical pur- 
pose; the energy to be used for light 
and trolley-car service in the capital, 
as well as for other industrial pur- 
poses. i 
Haiti Republic. 

In Port au Prince the Societe Ha- 
tienne de Force Motrice owns a hydro- 
electric plant 6.2 miles from the city 
and operates also a new electric rail- 
road to Petionville, at 350 meters al- 
titude, besides furnishing energy to 
Furcy. 1.700 meters higher up; also to 
other places. as: Jeremie, Las Cayes, 
Port de Paix, St. Marc, Jacmel. 

At Port au Prince also the Societe 
d’Eclairage Electrique (G. Keitel & 
Company) operates trolley cars to 
Carrefour and supplies energy for 
light to the city, as well as to Cape 
Haitien, Gonaives. 

Cuba. 

At Havuna the Havana Electric Rail- 
way, Light & Power Company uses 
generation and transmission voltages 
of 19,000 and 2,300 and the distribution 
for light is 115 and 230 volts, and for 
motors polyphase 230 volts and 60 
cycles. 


Other places in the province of Ha- 
vana that use electric light are: Bai- 
nao, Carabello, Catalina de Guines, 
Jaruco, Madrugo, Rio Blanco del 
Norte, San Antonio and San Nicolas. 

In Matanzas the Sociedad Anonima 
de Tranvias de Matanzas has a conces- 
sion to operate street railway, which 
is supplementary to the central station 
built in 1908 for light, etc. Other 
places that have electric light in this 
province are: Caliente, Jovellanos, 
Monguito and Amarillos. 

In Cienfuegos E. Montalvo obtained 
a concession for exploiting the Rio 
Jabacoa, , from the municipality of 
Rodas (province of Santa Clara), for 
producing electrical energy for light 
and power. Other places in this prov- 
ince having accorded concession for 
electric stations are Los Arbos and 
Isabella de Sagua. 

At Artemisia, province Pinar del 
Rio, B. Martinez has obtained a con- 
cession for erecting a light plant. 

At Manzanillo (Oriente) the Man- 
zanillo Water & Light Company has 
an electric central station. 

The city of Moron, in Camaguey, 
gave out a concession for an electric 
light plant recently. 


Mexico. 


Mexican Light & Power Company 
operates a hydroelectric power plant 
at Necaxa, 125 miles from Mexico City. 
Voltages used are 88,000 and 20,000/ 
3,000, polyphase 50 cycles. Distribu- 
tion is (for light) 120 volts, single- 
phase and (for motors) 210 volts, poly- 
phase. Besides there are many other 
plants in operation all over the coun- 
try, data on which can be found in the 
electrical trade directories readily 
available in the United States. 

In the above enumeration of plants 
to be found in the various Latin-Amer- 
ican countries, no attempt was made to 
be complete, but rather to cite the 
principal, or at least typical plants, and 
to give some idea of the nature and 
state of electrical development to be 
found. 

From the foregoing data it is no- 
ticeable that for lighting 220 volts is 
more frequent than 110 or 125, which 
circumstance makes it fairly easy for 
the manufacturer of appliances of all 
kinds to produce standard types. Wir- 
ing is generally made exposed on knobs 
and cleats. 

The installation of all kinds of ma- 
chinery may properly be characterized 
as one of the future great industries, 
not only in the coast cities of Latin 
America, but also in the interior. Nat- 
ural resources exist in almost unlimited 
quantities in the waters of the Andes. 
There is hydroelectric power capable 
of indefinite development, differing only 
in different regions. This power al- 
ready is utilized to a limited degree, 
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and the places mentioned are not to 
be considered as a complete list of 
same. It covers only about 150 local- 
ities. There are many others that al- 
ready have electric light, but there are 
innumerable other cities where it is 
still to be introduced. 

Plants in the cities mentioned, how- 
ever, are capable of great extension, 
and will need every kind of electrical 
material, and will, therefore, produce 
a good ficld for any maker of electrical 
goods, big or small. 

When using the mail or parcel post 
it is of exceedingly great importance 
to watch carefully the postage, so that 
the same is ample, and not leave this 
point entirely in the hands of the office 
boy, who is more than apt to make 
mistakes, which will have far-reaching 
consequences in making bad impres- 
sions. According to the United States 
Offcial Postal Guide, parcel post is 
admitted to the following countries: 
Bolivia, Chile, Colombia, Costa Rica, 
Dominican Republic, Ecuador, Guate- 
mala, Mexico, Peru, Uruguay, Vene- 
zuela and Brazil. (Argentina is except- 
ed.) To Brazil sendings are only ac- 
cepted to the following cities: 


Town. State. 
Bahia. Bahia. 
Bele Horizonte. Minas Geraes. 
Curityba, Parana. 
Para (Belem). Para. 
Pernambuco 

(Recife). Pernambuco. 
Rio de Janeiro. Federal District. 
Sao Paolo. Sao Paolo. 


To other places in Brazil sendings 
will be accepted only with the mark 
“Sender’s Risk,” or if sender notifies 
addressee by mail to call for same at 
the (to him) nearest city named, or 
marked “Delivery Arranged” when the 
buyer or addressee has arranged ac- 
cordingly beforehand. 

The size admitted is for all the same, 
except Colombia, and the maximum 
weight is 11 pounds, at 12 cents per 
pound. 

In Venezuela and Brazil much 
American material is in use, and the 
Edison medium screw base is common. 
Where Ediswan or bayonet base is in 
use an adapter sometimes is best, as 
well as the thread-reducing nipple for 
lamp sockets. In the smaller cities 
the electric light company carries a 
stock of fixtures besides lamps, etc. 

When addressing literature to a place 
where the company’s name is not given, 
same can be sent to “El Gerente del 
Compania de Luz Electrica,” or to “La 
Gerencia,” which means the manager, 
management, or direction, respectively. 


What to Do. 

Select a few young men from your 
office force and tell them to get ac- 
quainted with Spanish, either by the 
Berlitz. method, or by boarding with 
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a Spanish-speaking family, otherwise 
get the proper help from people who 
xnow the language. Enter an adver- 
tisement in some of the export papers 
with Spanish circulation. There are 
quite a few, such as: 

America Commercial, Philadelphia, Pa. 

Revista International Dun, New York 
City. 

El Comercio, New York City. 

Exportador Americano, New York City. 

La Hacienda, Buffalo, N. Y. 

America y Industrias Americana, New 
York City. 

It is best to put in the advertisement in 
the issues for February, May, August and 
November, as these are the months of 
greatest activity and bring the best re- 
turns. 

Their circulation varies from 10,000 to 
30,000. However, as these papers have 
comparatively little touch with the 
electrical industry, direct propaganda 
by mail is undoubtedly most effective. 
Still nearly every house handling ma- 
chinery does also include electric ma- 
chinery, as motors, etc. Supplies are 
very often imported by the various 
electrical contractors direct and ma- 
chine-importing firms do a great deal 
of installation of private plants of every 
description. 

—————_——_@--- 


Western Red Cedar Men Meet. 


The ninth annual meeting of the 
Western Red Cedar Association, former- 
ly the Idaho Cedarmen’s Association, was 
called to order at 11:00 a. m., on Mon- 
day, January 11, 1915, in the offices of 
The Lindsley Brothers Company, in Spo- 
kane, Wash., by President Flannery. 
Representatives of the following compa- 
nies were present: B. J. Carney & Com- 
pany, E. T. Chapin Company, Humbird 
Lumber Company, Lindsley Brothers 
Company, Lost Creek Cedar Company, 
National Pole Company, Northern Mer- 
cantile Company, Sandpoint Lumber & 
Pole Company, The Valentine-Clark 
Company, Western Lumber & Pole Com- 
pany, American Lumberman. 

After the reading and approval of the 
minutes of the last annual meeting, 
President Flannery presented his ad- 
dress, in which he referred to the sud- 
den death of J. W. Benham, of Chicago, 
president of the Northern White Cedar 
Association, who was killed in an auto- 
mobile accident last July. 

The Piling Committee convened at the 
conclusion of the last annual meeting 
and adopted specifications covering cedar 
piling, which were approved by the 
Board of Directors and since that time 
have been universally adopted. The Na- 
tional Electric Light Association includ- 
ed specifications on western red-cedar 
poles in its new handbook. 

“While consoling ourselves with hav- 
ing weathered a rather severe year, we 
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can in truth contemplate with satisfac- 
tion the fact that industrial expansion 
not accomplished in the past will be pro- 
jected in the future. Specifically, we 
face three factors which bear vitally on 
this assumption of better times. They 
are (1) the inauguration of the regional 
banking system; (2) the enormous 
amount of domestic capital now idle in 
the banks which is waiting for invest- 
ment at the proper time; (3) and above 
all, the final analysis of the European 
war situation, which means that this 
country is due to become the work shop 
of the world. 

“Your president believes that putting 
into operation the regional banking sys- 
tem will place funds at the disposal of 
constructive corporations and_ thereby 
stimulate our business by reason of its 
power to concentrate at the needed point 
the required credit. Your president, 
moreover, believes that the millions of 
investable capital now in the banks 
throughout the nation will make bond 
flotations possible, which in turn, will 
bring business to us. You have as a con- 
crete example the resumption of the 
electrification of one of our transcontin- 
ental railroads, which distinctly indicates 
the sentiment of financiers in this regard. 

“Lastly, your president is convinced 
that America is to be the provider, store- 
house and the center of commercial ac- 
tivity for the world. The destruction in 
Europe is creating a vacuum which must 
be filled, and filled by the products of 
our industry. We cedarmen are the side 
partners of industry and with prosperity 
in all big business we will most certainly 
realize the same ourselves.” 

The election of officers resulted in the 
selection of W. M. Leavitt, of the Na- 
tional Pole Company, president; E. T. 
Chapin, of Spokane, vice-president; G. C. 
McDonald, of the Western Lumber & 
Pole Company, H. C. Culver, of the 
Sandpoint Lumber & Pole Company and 
W. M. Burns, of the Northern Mercan- 
tile Company, directors. The directors 
announced the re-appointment of R. L. 
Bayne as secretary-treasurer. The fol- 
lowing committees were appointed: 

Committee on Railroads: C. P. Linds- 
ley, T. J. Humbird, H. C. Culver. 

Committee on Poles: E. A. Lindsley, 
W. P. Flannery, G. C. McDonald. 

Committee on Official Inspection: C. 
P. Lindsley, E. L. Clark, R. G. Jones. 

Committee on Posts: F. C. Culver, L. 
D. McFarland, John A. Humbird. 

Committee on Piling: E. T. Chapin, 
F. C. Culver, M. P. Flannery. 

E. M. Fronk, trafic manager of the 
Western Pine Manufacturers’ Associa- 
tion, spoke to the Association regarding 
the new rate book just issued by his de- 
partment and the other services connect- 
ed with the Traffic Department. 

The members then adjourned to the 
Davenport Hotel for lunch. After sev- 
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eral musical numbers, C. P. Lindsley as 
toastmaster called on T. J. Humbird, 
president of the Humbird Lumber Com- 
pany and vice-president of the Old Na- 
tional Bank of Spokane, to speak on the 
financial situation. Mr. Humbird gave a 
very interesting talk on the subject, ex- 
plaining in detail the new banking system 
and what might be expected from it. 

H. C. Culver, president of the Sand- 
point Lumber & Pole Company, and di- 
rector of the Spokane & Eastern Trust 
Company, who had recently returned 
from a trip through the East, gave his 
impressions of what might be expected 
from that part of the country during the 
coming year. 

C. P. Lindsley then spoke on the future 
of the cedar-pole industry. Mr. Linds- 
ley cited the case of the great saving 
effected by the electrification of the 
Butte, Anaconda & Pacific Railway, 
which in one year’s operation had ef- 
fected a saving of over 20 per cent in 
operating costs alone, and a total sav- 
ing of over 36 per cent. The Chicago, 
Milwaukee & St. Paul Railway expects 
to make a similar saving by the electrif- 
cation of its mountain divisions. Mr. 
Lindsley claimed that if a saving of this 
sort could be made, it would be but a 
question of time until the other steam 
roads adopted electricity for motive 
power. As no pole has been discovered 
which can take the place of cedar, he 
claimed the Western red-cedar industry 
still had a big future. Mr. Lindsley also 
insisted that to secure the benefits of 
this, it would be necessary for all the 
dealers to co-operate to urge the use of 
the Western red-cedar pole and to work 
for the industry as a whole rather than 
for individual advantage. 

On motion by Mr. Culver, the direct- 
tors were instructed to take such means 
as they saw fit to advertise the advantage 
of the Western red-cedar poles to the 
trade, particularly in the Atlantic States. 
—___~--_—_- 


American Institute News. 

At the January meeting of the Board 
of Directors of the American Institute 
of Electrical Engineers, authority was 
granted to hold Institute meetings under 
the auspices of the Industrial Power 
Committee, with the co-operation of the 
Cleveland and Pittsburgh sections, in 
Cleveland, O., on March 18 and 19, and 
in Pittsburgh, Pa., on April 15 and 16. 

Harry P. Gibbs was appointed local 
honorary secretary for India for the term 
of two years; Gano Dunn was re-ap- 
pointed as the Institute’s representative 
upon the Board of Trustees of the 
United Engineering Society; and Ralph 
D. Mershon was confirmed as a member 
of the Edison Medal Committee. 

The organization of a student branch 
at the Virginia Polytechnic Institute, 
where S. R. Pritchard is professor, was 
authorized. 
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Annual Meeting of Western So- 

ciety of Engineers. 

The forty-fifth annual meeting and 
dinner of the Western Society of Engi- 
neers was held on the evening of Jan- 
uary 13 at the Auditorium Hotel, Chi- 
cago. Nearly 400 members and guests, 
among them the most prominent engi- 
neers in Chicago and vicinity, sat down 
to an excellent dinner enlivened by 
music, fake telegrams and witticisms by 
the toastmaster, Douglas Malloch. 

In the formal part of the program, 
Secretary J. H. Warder presented an ab- 
stract of his annual report, reviewing 
the principal activities of the Society 
during the past year; a total member- 
ship of 1,189 was reported. 

E. H. Lee, outgoing president of the 
Society, made his retiring address. He 
referred to some of the things accom- 
plished by his administration, credit for 
effecting which was largely due to ex- 
ceptionally active work by the other ofh- 
cers and by the committees. One thing 
achieved was the increase in good fellow- 
ship through social meetings, smokers, 
etc. He touched on the engineering 
achievements of 1914, particularly the 
completion of the Panama Canal. One 
feature of the year was the hue and cry 
about alleged railroad mismanagement 
and inefficiency. On the contrary, any- 
one acquainted with the general manage- 
ment of railroads knows that on the 
whole it is far more efficient than that 
of nearly all governmental activities and 
even of most business concerns. In clos- 
ing, he dwelt on the importance of rail- 
road prosperity and showed how it in- 
fluences the general welfare of the coun- 
try. 

Mr. Lee then turned over the adminis- 
tration to the newly elected officers, as 
follows: President, William B. Jackson; 
first vice-president, Ernest McCullough ; 
second vice-president, Charles B. Bur- 
dick: third vice-president, P. B. Wood- 


worth; treasurer, C. R. Dart; trustee 


(for three years), O. P. Chamberlain. 

President Jackson’s inaugural address 
on assuming office emphasized the im- 
portance of enginecring societies to the 
engineering profession, whose improved 
standing is due in no small degree to the 
activities of these societies. We must 
look to them for inspiration and for con- 
tinually broadening the field of engineer- 
ing endeavor. The basic principles un- 
derlying engineering, such as honesty, 
economy, efficiency, fairness, charity, are 
essential not only for pure engineering 
work, but also for an increasing range 
of occupations. We need only visualize 
what could be accomplished by a wider 
application of engincering principles to 
see the importance of broadening the 
field of the engineer’s activities. 

The opinion is generally expressed that 
engineers have not been given the recog- 
nition that is due them in public and 


private affairs of magnitude. Mr. Jack- 
son contended that this is not true; on 
the contrary, engineers have received the 
recognition they deserved and, if this rec- 
ognition has not amounted to much, it 
was because they have not taken suffi- 
ciently active interest in general affairs. 
They have usually been too narrow, be- 
lieving that engineering knowledge is 
applicable only to physical structures. 
They must realize the wider utility of 
engineering principles and methods. 
Therefore he urged the Society during 
the present year to limit as far as pos- 
sible the presentation of papers and dis- 
cussions dealing with the mathematics 
and dry facts of engineering and to de- 
vote as much attention as possible to its 
broader applications. 

R. A. White made an address on the 
status of the Philippine Islands, which 
he visited last summer. Although he 
considered it as contrary to the best tra- 
ditions of our government to hold the 
islands against their will, he had found 
so many evidences of the beneficent ef- 
fects of American occupation, that he 
would be reluctant to see the islands 
turned over now to reactionary and rev- 
olutionary native interests before they 
were ready for self-government. Dr. 
White felt that this would require re- 
newed American intervention or, this be- 
ing declined, would open the way for 
seizure by some foreign power at the 
first opportunity. 

Harry A. Wheeler, formerly president 
of the Chicago Association of Commerce, 
addressed the Society on business tend- 
encies. He first lauded engineering train- 
ing and contrasted it with the distorted 
or narrowing training required for jour- 
nalism, medicine and law. His apprecia- 
tion of engineering training was shown 
by his selection of it for his son, who in 
all probability will never be an engineer, 
but a banker. He believed that engineer- 
ing is becoming more and more admin- 
istrative. A marked tendency of the 
times is toward commission regulation of 
various classes of business. This has al- 
ready been effected as regards common 
carriers and many other utilities. Since 
commission regulation of business is in- 
evitable, business interests must co-oper- 
ate freely with the regulatory commis- 
sions. Mr. Wheeler said the railroads 
showed poor judgment by failing to co- 
operate with the Interstate Commerce 
Commission when that body was created 
in 1883; the hostility shown railroad cor- 
porations was largely due to this. He 
said he heartily believes in regulation, 
but not in strangulation. The latter can 
be avoided by business interests meeting 
the commissions half way. 

He cited the case of the recently cre- 
ated Federal Reserve Board: while the 
act establishing it was pending before 
Congress, bankers in general opposed it 
and particularly the provision for an ad- 
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visory board composed of trained bank- 
ers. Since the organization of the Reserve 
Board and the Advisory Board, practically 
all bankers have seen the value of the 
expert advise contributed by the Advis- 
ory Board in the harmonious and effec- 
tive working out of the law. Similar ac- 
tion is desirable with reference to the 
Federal Trade Commission. If this ad- 
visory and co-operative work cannot be 
put on a legal basis, it should be done 
voluntarily. Mr. Wheeler urged engi- 
neers to take an active part in this co- 
operation with commissions. In the past 
many commissions have shown a tend- 
ency to assume that they represented the 
interests of the general public only, for- 
getting that business men, railroads, util- 
ities, and all the other interests regulated 
deserve equal representation as part of 
the body politic as a whole. ; 

Harry Olson, chief justice of the Mu- 
nicipal Court of Chicago, made the con- 
cluding address. He explained the work 
and jurisdiction of this court, which 
probably transacts more business annu- 
ally than any other court in the world. 
Judge Olson pointed out how efforts at 
improvement of court procedure are gen- 
erally opposed by the legal fraternity. 
He called attention to the need for se- 
lecting judges of the highest type and 
freeing them from all obligations except 
to secure justice. Referring to the 
value of scientific investigations of 
youthful and confirmed criminals by the 
most skilled psychologists, alienists and 
criminologists, he predicted a complete 
change in criminal law so as to deal sci- 
entifically with the many defectives and 
degenerates criminally inclined. 

On January 14 the Western Society of 
Engineers devoted the day to an inspec- 
tion tour of some half dozen important 
industrial and engineering undertakings 
in and near Chicago. About 500 mem- 
bers and guests made the trip, for which 
a special train was provided. The party 
had luncheon as guests of Sears, Roe- 
buck & Company. 

The festivities connected with the an- 
nual meeting were brought to a close by 
a smoker on the evening of January 14 
in the Society’s rooms. At this Dr. 
George P. Wheeler gave an illustrated 
lecture on the San Diego and San Fran- 
cisco expositions being held this year. 
Countless beautifully colored lantern 
slides were shown, also several motion 
pictures of the Grand Canyon of the 
Colorado and of Yellowstone National 
Park. The Armour Glee and Mandolin 
Clubs provided music. 

Ne eae Oe eee ee 


Physical Light. 


At the meeting of the Chicago Section, 
Tiluminating Engineering Society, to be 
held on the evening of January 29, Clay- 
ton H. Sharp, of New York City, will 
deliver an address entitled “Knowns and 
Unknowns of Physical Light.” 
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TWO-PHASE AND THREE-PHASE 
LAP WINDINGS IN UNEQUAL 
GROUPS. 


ED 


By E. M. Tingley. z 


The following method of grouping 
lap windings in unequal groups per 
phase per pole, for induction motors 
and alternating-current generators, and 
similar apparatus, has the advantage 
of largely increasing the number of 
combinations, of slots, poles and phases 
that may be used, over those obtain- 
able with equal groups per phase per 
pole. While it may not be new, it is 
not generally known or used. The form 
in which it is herewith presented may 
be new. Several designing engineers 
have used such windings in special 
cases, but apparently without investi- 
gating all the possible combinations. 

The continuous or two-circuit retro- 
gressive and progressive windings, in 
which the number of slots is one more 
or less than a multiple of the number 
of pairs of poles, are now seldom used, 
either as closed or continuous wind- 
ings, or as open windings, for the 
stators of induction motors or alter- 
nating-current generators. Such wind- 
ings were used a few years ago in ro- 
tating-armature generators, and they 
are now used frequently in wound in- 
duction-motor rotors, partly on ac- 
count of the wave form of end con- 
nectors, and also for obtaining desired 
ratios between stator and rotor slots. 
To obtain balanced or symmetrical 
phases as regards current and voltage, 
the number of coils per phase must be 
equal. Possibly such windings have 
not been used more frequently because 
it has been thought that the required 
number of slots for a particular case 
would answer only for that case, and 
also because acceptable combinations 
of slots and poles are very limited in 
number. With such windings in open 
connection it is immaterial whether the 
end connections are of the wave or 
the lap form. In general the form of 
end connections that give the best me- 
chanical construction should be used. 
We will here assume that the number 
of coils is equal to the number of slots. 

The point to be made, however, is 
that these unequally grouped windings 
will give an electrical performance 
similar to the equally grouped wind- 
ings almost universally used. 

Now there are also a large number 
of other similar combinations, of slots, 
poles and phases, having an unequal 
number of slots per phase per pole, or 
a fractional number of slots per phase 
per pole, as have the two-circuit wind- 
ings, that will give symmetrical or bal- 
anced lap windings in the open-circuit 
connection, but which may not be con- 
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veniently two-circuit connected with 
the waveform end connectors, but 
which will require the lap form of end 
connectors. 

The method of analysis for obtaining 
these group combinations for three 
phases and for two phases 1s as fol- 
lows. 

A little study with a simple circular 
diagram of poles and slots will show 
that three equally spaced slots will give 
three balanced phases, as regards volt- 
age, with any number of pairs of poles 
not a multiple of three. The same is 
also true of any number of equally 
spaced slots which is a multiple of 
three. 

Therefore, any multiple of three 
slots will give three balanced phases 
with any number of pairs of poles not 
a multiple of three. 

The minimum number of slots for 
three phases with any other number 
of poles is determined from the factors 
of that number of poles. Six poles 
may be cansidered as 3 two-pole ma- 
chines in one, and as 3 slots is the 
minimum number for two poles, then 
9 slots or any multiple of 9 slots will 
give balanced phases with six poles. 
Thirty poles is the same as 3 ten-pole 
machines in one, and therefore any 
multiple of 9 slots will give three bal- 
anced phases with 30 poles. 

In the same way it will be found 
that any multiple of 4 slots will give 
two balanced phases with any odd 
number of pairs of poles. 

The number of slots for the even 
numbers of pairs of poles is deter- 
mined from the factors of the number 
of poles. 

For example, 12 poles may be con- 
sidered as two six-pole machines in 
one, and as 4 slots is the minimum 
number for six poles, any multiple of 
8 slots will give two balanced phases 
with 12 poles. 

Some of the above combinations will 
of course give a whole number of slots 
per phase per pole, or equally grouped 
windings. 

For quick inspection of all the pos- 
sible combinations of slots and poles 
the following tables for three phases 
and for two phases have been prepared. 
They may be readily written out on 
the typewriter and blue-printed. Such 
tables may be extended indefinitely as 
regards slots or poles. 

Table No. I gives the minimum num- 
ber of slots for three and for two 
phases for any number of poles up to 
140. 

Table No. II shows all the possible 
three-phase balanced windings up to 48 
poles and 150 slots. The character un- 
der the number of poles indicates the 
type of winding for the number of 
slots opposite. 

Table No. III gives the same data 
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TABLE I1—BALANCED LAP WINDINGS 
IN EQUAL AND UNEQUAL GROUPS. 


Any number of slots which is a multiple 
of the number oppusite the number of poles 
will give balanced windings. 
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for balanced two-phase windings up to 
48 poles and 204 slots. 

In all these windings the phases 
have, in a given case, equal numbers 
of coils. 

Where the number of coils per phase 
per pole is not equal, the average po- 
sition of the coils compensates for this 
inequality and balances the phases 
electrically. 

Of course there is a practical lower 
limit to the number of slots per pole 
that may be used. say one slot per 
phase per pole. The larger the num- 
ber of slots the more uniform will be 
the armature reaction at the different 
poles, though in generators built with 
a small number of slots per phase per 
pole nonuniform armature reaction has 
not been apparent. 

From the three-phase table for 4 to 
48 poles, inclusive, and from 3 slots 
per pole up to 150 slots, the number 
of unequally grouped windings is about 


January 23, 1915 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


TABLE I.—THREE-PHASE LAP WINDINGS IN EQUAL AND UNEQUAL GROUPS. 
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Slots for two phases also. 
= Equal group windings. 
* Unequal group windings. 
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0 Two-circuit, unequal group windings. 
TABLE II.—TWO-PHASE LAP WINDINGS IN EQUAL AND UNEQUAL GROUPS. 
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six times the number of equally 
grouped windings, which will be of 
considerable advantage to the designer. 
The different number of poles that may 
be wound with a given number of slots 
by using the unequal and the equal 
groupings is considerably increased 
over the different numbers of poles 
that may be wound with equal group- 
ings only. With 4 poles, for each pos- 
sible winding in equal groups, there 
are 3 windings in unequal groups. 
With 8 poles there are 7 unequal group 
windings for each equal group wind- 
ing, and with 10 poles the number of 
unequal group windings is 9 times the 
number of equal group windings, etc. 

With 108 slots balanced three-phase 
windings may be made for any number 
of poles met with in ordinary practice, 
besides a number of two-phase wind- 
ings. This is of great practical value 
in induction motor designing as stand- 
ard or existing punchings may be used 
for special motors. In two and three- 
speed induction motors, using one, two 
or three primary windings, it will 
greatly facilitate the design by allow- 
ing a greater choice in the number of 
slots that may be used. 

A 14-pole, three-phase, 126-slot, 
squirrel-cage induction motor may be 
carrying a certain load which will per- 
mit a desirable increase or decrease 
in speed. Usually this would require 
a new motor, but Table II shows that, 
as far as the stator slots are concerned, 
stator windings for 8, 10, 12, or 16 
poles could be applied. Possibly sim- 
ply re-connecting the old stator wind- 
ing for 12 or 16 poles would be prac- 
ticable. 

A desirable generator winding often 
requires a few more or less conductors 
than may be obtained in equal groups 
per phase per pole, and a small in- 
crease or decrease in the number of 
slots would permit the use of the wind- 
ing. If in designing a 20-pole, 120- 
slot, three-phase generator, it may be 
found that a winding having two con- 
ductors per slot is very desirable, but 
this would give about 10 per cent too 
few or too many conductors; the larger 
number of conductors may be em- 
ploved by using fractional-pitch coils 
and 120 slots, but there may be no way 
of increasing the smaller number of 
conductors except by making a very 
undesirable winding. However, by 
using unequal groups of coils the num- 
ber of slots may be increased or de- 
creased to any extent in steps of three, 
and the number of conductors thereby 
properly adjusted. 

Any of these three-phase windings 
may be connected in star or delta. 
They may also be connected in mul- 
tiple circuits where the series of coils 
permit. 

With lap windings the number of 
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TABLE IV.—SAMPLE ‘“‘LEAST-COMMON-MULTIPLE DIAGRAM” FOR DETERMINING NUMBER OF COILS IN 
EACH PHASE GROUP. 

For such diagrams use section paper, 
Three-phase; 20 poles; 144 slots; 60 phase groups. 
Least common multiple for 144 slots and 60 phase groups is 720. 
Slot interval, 5 spaces. Phase groups, 12 spaces. Pole groups, 36 spaces. 
Poles Phase A Phase B. Phase C. 
1 0 0 ; . 0 0 A : g 0 0 ‘ : ‘ ; 0 ; i i g 0 
2 0 . è 0 . 0 s ` a , 0 ; 0 ; g ; F 0 . š ; P 0 ; 
3 0 A . 0 . 0 7 A 0 , 0 0 s í : 0 
4 0 3 0 . : 0 . 0 7 : ; 0 0 ; . ; ; 0 . 
5 0 a O &- gr =< 0 0 , ; : : 0 0 ; i 0 ; 
6 0 0 <. . | 0 g ` : . , 0 0 ; 0 ‘ ‘ > 0 
7 0 . . . 0 0 7 ‘ 0 : 0 0 : ? $ ; 0 
8 0 . 0 . 0 ‘ R 0 i 0 0 ; ; g : 0 
9) we ee OP OG WD wg <. | 0 5 0 : ; 0 0 g : 0 ‘ ` 
10 & O0 . . « #.°@. x= & « `a. 0 ; 0 : z ; 0 0 : ` : 0 : A 
110 . ` ʻa. 0 oy 1 ùp w | s 0 ; : ; 0 0 A 0 ; : 4 0 
12 . . a. 0 ‘ 0 0 r ; . 0 : 0 0 ; ‘ . : 0 
13 . . 0 . ; 0 0 : 0 k ; 0 0 š š $ : 0 : 
l4 . 0 . iy . 0 0 0 ; : 0 0 é š 5 0 z 
15. 0 . . . 0 0 0 : ‘ ; 0 0 : 5 0 A : 
16 0 . . . . 0 . 0 0 ; : ; 0 : 0 ; 0 š `: z 0 
Ws s e -& 0 0 ; 0 ? ; 7 0 A ; 0 0 š ‘ : š 0 
18 zo w O x 0 A 0 i 0 ; 0 0 ; i 7 0 f 
19 . 0 . 0 0 0 ; : 0 0 ; A () p ` 
20 0 . . 0 0 0 . 0 0 ‘ 0 R ‘ è 
Number of coils in each phase group. 
Phase A 3222332223322233 22 3 
Phase B 2233222332223 32223 2 
Phase C 332223322233 222332 2 
One side of each coil is represented in the diagram by 0. The other side of the coils is to be allowed for by the pitch factor. 


Coils under alternate poles must be reverse-connected. 


The above diagram shows that this winding may be connected in two or four multiple circuits, as the diagram forms four 
similar series for each phase. This winding may also be connected for two phases, in which case the phase groups would be 18 


spaces. 


coils is equal to the number of slots, 
but similar relations may also be ap- 
plied to chain and basket windings 
where the number of coils is half the 
number of slots. Chain windings have 
certain advantages for high-voltage 
coils, but they are seldom used for 
three phases with an odd number of 
pairs of poles on account of the special 
or “twisted” coils required. By using 
a suitable number of slots, in many 
cases a three-phase chain winding for 
an even number of pairs of poles may 
be connected for an odd number of 
pairs of poles. As an example, a 20- 
pole, 120-slot, 60-coil, three-phase 
chain winding may be connected for 
14 poles. 

A fractional number of slots per pole 
will have a tendency in generators with 
accurately spaced poles to reduce the 
magnetic locking and thereby the mag- 
netic losses, especially with a small 
number of open slots per pole. In 
generators having a fractional number 
of open slots per pole the poles should 
be accurately spaced at the faces, for 
otherwise the voltage generated may 
vary with the position of the poles, 
especially with a small number of slots 
per pole, and thin-filament incandes- 
cent lamps operated from such a gen- 
erator may flicker. 

In split-frame machines special at- 
tention must be given to the practi- 
cable relations of slots and punching 
segments to have them build properly 
at the split in the frame. 

Where segmental slot dies are used 
it may be difħcult to adapt the re- 
quired number of slots to segments of 
acceptable size. In some cases this 
may be accomplished by arranging to 
build the punchings spirally. With 
segments blanked out and with in- 


dexed slots the difficulties may not be 
so great, though an excessively large 
number of different segments may 
result. 

Unequally grouped windings will 
have the tendency to improve the wave 
forms by substituting a large number 
of small ripples for a few large ones 
as produced by the equally grouped 
windings. Fractional group windings, 
however, reduce the form-factor of the 
wave as they give the effect of a large 
number of slots per pole as regards 
wave-form. 

Table IV is a sample diagram show- 
ing how the coil groups for the poles 
and phases may be readily determined. 
It is simply a scale that is divisible a 
whole number of times by the number 
of phase groups and slots. The num- 
ber of phase groups is the number of 
phases times the number of poles. The 
number of scale divisions is the least 
common multiple of the number of 
slots and phase groups. It may then 
be termed a Least-Common-Multiple 
Diagram. It may be in a circular 
form, or in a tabular form as written 
on a typewriter, or it may be very 
quickly written out on section paper. 
Section paper is the most convenient, 
and the tabular form preferable, with 
the phase groups in vertical columns, 
as the possibilities of multiple connec- 
tions may be more easily noted by in- 
spection. Two or more similar series 
of coil groups in a phase may be con- 
nected in multiple. The use of mul- 
tiple circuits is often important for 
magnetic balancing and also for mak- 
ing changes in voltage. 

One side only of each coil is shown 
in the diagram, the other side is to be 
taken care of by the pitch-factor. 

The first use of this “L C M” dia- 


gram was about eight years ago in 
changing two 750-kilowatt generators 
from 25 cycles to 60 cycles. They 
were originally 32-pole, 94-revolutions- 
per-minute, 288-slot, three-phase ma- 
chines, and they were changed to 76 
poles, 60 cycles, three-phase, using new 
rotor poles and a new stator winding 
of 144 coils, but retaining the old stator 
core unchanged. 

Such induction motors built so far 
with the unequally grouped windings 
have been found on test to have bal- 
anced phases when running lightly 
loaded, loaded and locked. 

The coil connections for a single- 
primary, two-speed, two-phase induc- 
tion motor may be readily written out 
from the two “L C M” diagrams for 
the different numbers of poles. A con- 
troller for such a motor must do but 
three things regardless of the number 
of poles: leave certain coils in circuit 
as they were, transfer other coils from 
one phase to the other without re- 
versal, and transfer the remaining coils 
from one phase to the other and re- 
verse them. The controller changes 
for a two-speed, three-phase, single- 
primary induction motor will be very 
much more complicated. 

The above form of “L C M” dia- 
gram on section paper will also be 
found to be very convenient for locat- 
ing the equal-potential cross connec- 
tions in multiple two-circuit armature 
windings as used in direct-current ma- 
chines. 

a ee eee ee 

A bill was introduced in the Minne- 
sota legislature, January 12, which has 
for its object to place telephone com- 
panies under the jurisdiction of the 
State Railroad and Warehouse Com- 
mission. 
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PROMOTING SERVICE. 


By John G. Montgomery. 


The train dispatchers of electric rail- 
ways are usually recruited from the 
steam railroads, and the result is that 
a majority of the train dispatchers em- 
ployed by electric railways are ignorant 
of the fundamentals of electricity as it 
enters into their work. 

Co-operation between the train depart- 
ment and the operating or power depart- 
ment is necessary if the railway is to 
be operated with efficiency and dispatch. 

The train dispatcher is perhaps fam- 
iliar only with such phrases as “horse- 
power” and what constitutes a “machine” 
or generator, but the chances are that he 
is uninstructed about the distribution, 
and the amount of power delivered to 
the cars or train units, and also the ca- 
pacity of the generators which furnish 
the energy necessary to propel the cars. 

Realizing that any information in re- 
gards to the method of distribution of 
the power on the line would be appre- 
ciated by the train and power depart- 
ments of electric railways I have pre- 
pared a graphic chart, illustrating what 
may be termed the “straight-line” char- 


a- B- TE wea Soa noose C---------+ >} 
Fig. 1. 


acteristic of current distribution between 
two sources of power operating in par- 
allel, from a simple case of applied me- 
chanics as illustrated in the figure, and 
explained in the following text. 

When the wires are continuous from 
terminal to terminal and the power sta- 
tions connected in parallel with one an- 
other between trolley and rail, such a 
problem as that assumed above would 
involve the determination of what por- 
tion of the current of the car was sup- 
plied from each of the power stations. 

In the Fig. 1 A is a car at distances 
B and C from power stations No. 1 and 
No. 2. If the car is drawing a current 
la it may be assumed that its current 
demand on power station No. 1 1s, 

I,=Che/(B+C) 
Then the current taken from power 
house No. 2 is 

I,= BI./(B+C) 

With this understanding a problem in 
feeder-current distribution, for any sys- 
tem similar to the above, is not difficult 
to solve. 

In plotting the graphic chart, Fig. 2, 
the portion of the current of the car 
supplied from each of the two power 
stations was determined by the above 
methods and the resulting data were plot- 
ted as illustrated. 

In referring to Fig. 2 the uninstructed 
should understand that a direct-current 
generator is always rated in kilowatts; 


this means that a generator which has a 
rating of 300 kilowatts (300,000 watts) 
at 600 volts, will take care of a current 
demand of 500 amperes at full load. 
However, the full-load rating should not 
be considered as the maximum rating, 
for manufacturers guarantee 50 to 100 
per cent overload, for short intervals 
of time; this means that a generator hav- 
ing a rating of 500 amperes at full load 
will take care of current demands of 500 
to 1,000 amperes for a given interval of 
time; this interval of time is usually 
sufficient to take care of the starting-cur- 
rent demands of the cars, which is from 
1.5 to 2 times as great as the normal 
current required by the cars operating 
at full speed. 

It is important to remember that each 
generator is protected from excessive 
loads by a device known to electrical 
men as a circuit breaker, which opens 
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elected. Much has been accomplished 
during the year the organization has been 
in effective existence, the first thing done 
being adoption of the loop system of wir- 
ing in place of the knob and tube sys- 
tem which hitherto had been permissible. 
The regulation extended beyond the city 


into all parts of Jefferson county and at- 


the meeting question was amended to 
extend wherever the lines of the Louis- 
ville Gas & Electric Company run, these 
lines having since the method was ap- 
proved crossed the county boundaries. 
Promulgation of the new city regulation 
as to all-metal construction inside the 
fire district and in tenements and facto- 
ries outside, and as to metal mouldings 
everywhere after July 1, is also to be at- 
tributed in an important measure to the 
approval of the Clearing House. 

The special address at the meeting was 
delivered by Robert Montgomery, man- 


lCar ~--- 
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the circuit automatically, when the cur- 
rent demand exceeds a predetermined 
amount, usually at 100 per cent over- 
load. 

Whenever the number of cars to be 


operated causes a demand for an extra 


generator, the generators are protected 
by what is known as a feeder circuit- 
breaker, which opens at about 200 per 
cent overload. 

I have noted on the chart the points 
of feeder and circuit-breaker interrup- 
tions, so in referring to the current de- 
mands of any car or train units the ques- 
tion whether the station should operate 
one or two generators can he determined 
at once. 

——___.@---______- 


Louisville Electrical Clearing 
House Reviews Year. 

A record of accomplishments was 
read at the first annual meeting of the 
Louisville Electrical Clearing House 
held several days ago and at which all 
the officers of the organization were re- 


ager of the commercial department of 
the Louisville Gas and Electric Com- 
pany, and dealt with the concentric sys- 
tem of wiring, Mr Montgomery treat- 
ing the subject from the angle of the 
central station and speaking in its ap- 
proval. He asked that the contractors at 
least wait until the system had been 
passed upon before they made up their 
minds as to its practicability. 

C. C. Childers, of the electrical con- 
tracting firm of Childers & Waters, was 
re-elected president of the organization; 
F. G. Burdorf, Burdorf-Brecher Com- 
pany, vice-president; C. H. Brown, Para- 
dis Electrical Company, secretary, and 
Joseph Hofgesang, sergeant-at-arms. E. 
C. Knoop, of the Kentucky Actuarial 
Bureau, in the headquarters of which the 
Clearing House holds its sessions, for- 
merly was secretary but goes to Milwau- 
kee about the last of this month to be 
associated with the Wisconsin Bureau 
for an indefinite time. The organization 
has a membership of between 35 and 40. 
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Suggestion Advanced for a Na- 
tional Electrical Week. 


Acting upon a suggestion advanced by 
the Society for Electrical Development, 
representatives of leading electrical man- 
ufacturers, central stations, jobbers, con- 
tractors, dealers and trade journals, at a 
“special meeting held Friday, January 8, 
in the Society’s office, voted in favor of 
planning a great national electric week to 
be held in the United States and Can- 
ada some time next fall. 

It was decided to recommend to the 
Board of Directors of the Society to 
make this a big sales and educational 
week, during which time all affliated in- 
terests would co-operate with national 
manufacturers, civic bodies, etc., to boost 
for the better lighting of streets, stores, 
factories, schools and homes, and it will 
be the aiin of the movement to promote 
the sale of electrical appliances, motors, 
in fact everything electrical and to aid 
the development of the electrical indus- 
try by conducting house wiring cam- 
Paigns in every city. 

Mr. akeman acted as chairman of 
the meeting and as discussion took place 
as to the practicability and desirability 
of the Society promoting an Electric 
Carnival Week. 

It was the consensus of opinion of 
those present that such a week would be 
of tremendous value to everyone engaged 
in the electrical industry, as it would call 
the attention of the public in the most 
forcible manner possible to the many 
uses of electricity, would stimulate the 
men in the industry itself and impart a 
boom to general business throughout the 
entire country. It was decided to rec- 
ommend to the Board of Directors at its 
next meeting that the Society promote a 
national electrical carnival week, the 
choice of the committee being the week 
beginning October 18. 

Among the suggestions made in con- 
nection with this proposition . ere the 
co-operation of the Jovian Order and 
other electrical societies and associa- 
tions; the co-operation of national ad- 
vertisers in using their space in the mag- 
azines to arouse the interest of the pub- 
lic, and in getting all their customers to 
make special window displays during 
that week; securing the co-operation of 
mayors, boards of trade and other civic 
bodies; having “white way” lighting and 
other attractions that week to bring peo- 
ple into the cities; electrical contractors 
to encourage all merchants to fix up 
their windows for that week; central sta- 
tions to offer prizes for best lighted 
stores, best display of electrical mer- 
chandise, best display of other merchan- 
dise, also to carry on a liberal advertis- 
ing campaign in their local newspapers 
prior to and during electrical week, se- 
curing the co-operation and support of 
the other local electrical interests in 
this; parades to be held of electric ve- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


hicles and wherever possible, floats, etc. 
The Society is to prepare special posters 
for billboard and other use, to be sold 
at cost for advertising the Carnival prior 
to and during the week itself, to pre- 
pare special literature for distribution by 
central stations, supply dealers, contract- 
ors and others, to arrange for lectures, 
special meetings of electrical societies, 
stories in trade papers, popular maga- 
zines, etc. 

If the Board accepts this suggestion a 
special committee will be appointed to 
take charge of this work under the di- 
rection of the general manager of the 
Society, sub-committees and the Society’s 
local committees all over the United 
States and Canada taking charge of the 
details. 

Other publicity plans were discussed 
and the meeting adjourned after the 
chairman had expressed on behalf of the 
Society the appreciation of the attend- 
ance and co-operation of those present. 
In doing so Mr. Wakeman emphasized 
the fact that the members of the Society 
are the Society; that the staff is engaged 
to carry out the wishes of the Society 
and that active co-operation among the 
members, themselves is not only impor- 
tant but essential to the successful car- 
tying out of the work for which the So- 
ciety was organized. 

The staff of the Society for Electrical 
Development held its regular monthly 
meeting at the offices of the Society at 
10 a. m. the same day, at which the man- 
agers of the various sections reported 
the activities of the past month. The ob- 
ject of these meetings is to keep all the 
members of the staff posted upon every- 
thing being done by the Society, and to 
afford opportunities for suggestions for 
further activities. 

George B. Muldaur, in reporting upon 
the work of Section I, called attention to 
the fact that every city of 100,000 popu- 
lation or over has been visited by repre- 
sentatives of the Society during the past 
four months. 

Since the last meeting H. C. Spaulding 
has resigned and has been succeeded by 
H. W. Alexander, who now has charge 
of the editorial and advertising depart- 
ments. The Society has also engaged 
Miss Grace T. Hadley, who entered upon 
her duties January 1. She will have 
charge of the publicity work of the So- 
ciety dealing with household electrical 
devices, particularly with the work in- 
tended to appeal to the women users. 

—_———_»--———_____. 


Peoria Electric Club. 

The Peoria Electric Club has elected 
the following officers: president, Tom 
Eadsley; vice-president, T. D. Buckwell; 
secretary, R. V. Stureman. The bylaws 
have been changed and now the Club 
meets on the first and third Saturdays of 
each month at 12:30 p. m. at the Jeffer- 
son Hotel. 
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The meetings have been well attended 
and a Committee on Membership has 
been appointed to increase the member- 
ship. The Entertainment Committee, of 
which E. H. Joseph is chairman, has 
taken hold of the work and is providing 
interesting meetings. Some special 
speaker will be on the program for each 
meeting. 

—___.»---@—____—_- 


The Engineering Foundation. 

The Engineering Foundation, inaugu- 
rated by the United Engineering Society, 
is the name given to a fund to be “de- 
voted to the advancement of the engi- 
neering arts and sciences in all their 
branches, to the greatest good of the en- 
gineering profession and to the benefit 
of mankind.” 

The administration of this fund will 
be entrusted to the Engineering Founda- 
tion Board, elected by the trustees of 
the United Engineering Society and 
composed of 11 members, nine from the 
American Society of Civil Engineers, 
the American Society of Mechanical En- 
gineers, the American Institute of Min- 
ing Engineers, and the American Insti- 
tute of Electrical Engineers, and two 
chosen at large. 

The initial gift for The Engineering 
Foundation is from a noted engineer 
whose name will be announced at the in- 
auguration ceremonies, Wednesday, Jan- 
uary 27, 1915, at 8:30 p. m. in the audi- 
torium of The Engineering Societies 
Building, 29 West Thirty-ninth Street, 
New York City. 

The speakers at this inauguration 
meeting will be: Gano Dunn, president 
of the United Engineering Society and 
past-president of the American Institute 
of Electrical Engineers; Henry S. Prit- 
chett, president of the Foundation for 
the Advancement of Teaching; Robert 
W. Hunt, past-president of the Ameri- 
can Institute of Mining Engineers; Alex- 
ander C. Humphreys, past-president of 
the American Society of Mechanical En- 
gineers, 

Ladies will be cordially welcomed. 

ee ee ee 
Illuminating Engineering Society. 

At a meeting of the Council of the II- 
luminating Engineering Society, held 
January 14, 1915, in New York City, M. 
Luckiesh, chairman of the Committee on 
School Lighting, submitted the manu- 
script of a paper entitled “Safeguarding 
the Eyesight of Children”; this paper, 
with 18 slides, is to be used for a lec- 
ture on school lighting for presentation 
at meetings of school authorities 
throughout the country. Copies of the 
lecture will be made available. 

The proposal to create a class of mem- 
bers to be known as fellows was re- 
ceived and after considerable discussion 
was laid on the table. 

The following committee appointments 
were confirmed: 
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Committee for Remodeling the Light- 
ing of the General Offices: H. E. Ives, 
chairman; Clarence L. Law and Thomas 
W. Scofield. Advisory members: L. B. 
Marks and George W. Cassidy. 

Committee on Factory Lighting: C. 
F. Clewell, chairman; W. A. D. Evans, 
T. J. Litle, Jr., R. E. Simpson, and G. H. 
Stickney. 

Committee on Constitu ‘ional Revision : 
W. D. Weaver, chairman; Louis Bell, L. 
B. Marks, Preston S. Millar, and C. H. 
Sharp. 

Committee on Popular Lectures: G: 
F Scott. 

——eo 
Insulation Resistance of Solids. 
The volume resistivity of a large 
number of solid dielectrics has been 

determined by H. L. Curtis, of the Bu- 
reau of Standards, as given in the fol- 
lowing table: 


Resistivity in 


Material ohm—centimeters 

Special Paraffin ...... wee over 5000 x 105 
Ceresin ....e0- Pree re segues over 6000 x 10 
Fused Quartz ........- „e... over 6000 x 10% 
Hard Rubber ....-- wecccccceece 1000 X 1035 
Clear Mica ......- Scare ales eat 200 x 10:5 
*Sulphur ...sssessoeees en aata ea 100 x 10:5 
sAmberit® ....ssssseesooocooo s.s... 50 X 1018 
SROSİN ....csscocoosoeeeoo asore dai 50 x 10% 
‘Mica (India ruby slightly 

stained) ....-- Sura a u ae eee 50 x 1035 
G. E No. 65 R....esee- SeGeees . 40 x 104% 
Hallowax No. 5055 B......--+e- 20 x 10% 
Mica (Brown African clear)...- 20 x 10% 
Bakelite L558 ....-ceesseee seess 20 X 10% 

*Electrose NO. 8..-..cecceeees se.. 20 X 1018 
*Parowax (paraffin) .....sssecsoes 10 x 10% 
Glyptol ...essss.se. sebei TT 10 x 1015 
CShellac ...ssosecossoeseeo PETTEN 10 x 103 
Kavalier GlasSB......sssesoecceoo. 8 x 105 
*Insulate NO. 2...ccceccsescceeres 8 x 10% 
Sealing Wax ..cccecercccoscscess 8 x 105 
Yellow Electrose ....sscceeseees 5 x 10% 
CDuranold ...ceeeccccvace auoe es tae 3 x 1075 
Murdock No. 100.....-ce-ee ses. 3X108 
Yellow BeeSsWAaX.......sesseocse 2 x 10:5 
Khotinsky Cement.....cccsseceres 2 x 10% 
G. E No. 4Û....ssoesoossseo s... 1X105 
°G. E. No. 55A...eseesesecesosssse 1 x 10% 
Moulded Mica .....ceseseseeseoos 300 x 10:5 
Unglazed Porcelain ....+-+-+ere: 300 x 10% 
Redmonite (157.4)......ssosecses 200 x 10% 
Black Electrose.....-ceccceres ... 100 x 10% 
Tetrachlornaphthalene ...... wees 50X 10% 
Mica (India ruby stained)...... 50 x 10 
German GlasS....c-scesseeeoeress 50 x 104 
Paraffined Mahogany.....---ecers 40 x 102 
Stabalite ...ccccccccceeccccnseers 30 x 1012 
Plate Glass....-.--cccsccevccesees 20 x 10% 
Hallowax No. 1001... eeeeeeees 20 x 104 
Dielectrite .....-ceresces pases eas 5 x 10 
Bakelite No. 6199 RGRB......-- 5 x 103 
Bakelite No. 150.....cseccreccees 4 x 10" 
Gummon  ...ccseoee Seva atest oa 3 x 104 
Tegit eeteteoee 8 @ eseeeeeosd eeeoeee see eee 2 x 1013 
Opal gla8S......ecceecsssocsesooes> 1 x 10% 
Paraffined Poplar......-escesseees 500 x 10° 
Bakelite No. G5200 RGR......---- 400 x 10° 
Paraffined Maple.....es-ccesecces 300 x 10° 
Bakelite NO. 1.....cseccceseerees 200 x 10° 
Bakelite No. 190. eaeeeaeosve8 (TE EE eee 100 x 10° 
Italian Marble ...es.sssseeseese> 100 x 10° 
Bakelite Micarta. ......esssses..> 50 x 10° 
Bakelite No. G 50T4......ssses.oe 40 x 10° 
Black Condensite....----ss:s+e%° 40 x 10° 
Yellow Condensit6......---+-++95 40 x 10° 
Vulcabeston ....osseeseessereses> 20 x 10° 
White Celluloid......----seeecee> 20 x 10° 
Hard fiber.....cccceseecscereees 20 x 10° 
Black Galalith.....e..eeesseereees 20 x 10° 
Lavitð ccc cc ecw cece errr err terse? 20 x 10° 
White Galaith......---seeecerees 10 x 10° 
Hemit .cccccccccccccsecessercese? 10 x 10° 
Red Fiber......ccccccccececccces . 5x10 
Marble, Pink Tennessee ........ 5 x 10° 
Marble, Blue Vermont.....---+: 1 x 10° 
IVOTY cece ccvcecccccrrerrererert® 200 x 10° 
Slate .ccccccccccccsecseccsescree® 100 x 10° 
Bakelite No. 140. eveeeeoereneeee e 20 x 10° 


*Apparent resistivity taken after the 
voltage had been applied for 15 minutes. 
m_e 


The electric vehicle is especially suited 
to the delivery of food products. Meat, 
butter, fish, etc., should never be per- 
mitted to lie in a gasoline car. 
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LETTER TO THE EDITOR. 


“Kelvin” for the Unit of Electric 
Energy. 
To the Editor: 

With increasing ramifications and ex- 
tensive development of the use of elec- 
tricity, it is of very great importance 
that the terms and designations in the 
electrical industry be simplified and 
minimized in order that confusion and 
misunderstanding may be averted. 

Electricity as it is sold and applied is, 
from an economic viewpoint, depend- 
ent upon two factors: (1) The full 
load or maximum demand. (2) The 
extent or hours of use of the demand. 

The demand is the power applied in 
doing work, and the electrical unit for 
measuring it is the kilowatt. It is de- 
scribed as follows: 

“Electric power, which is the rate at 
which energy is being transformed in a 
circuit, is expressed by the product of 
the instantaneous values of electro- 
motive force and current in the circuit. 
The practical unit is the kilowatt, which 
is 1,000 times greater than the watt, 
i. e„ the amount of power when the 
instantaneous values of the electro- 
motive force and the current are re- 
spectively one volt and one ampere.” 

The amount of energy expended in 
doing work is the product of the aver- 
age energy applied and the duration of 
time during which said energy is ap- 
plied. The common electrical term 
therefor is the kilowatt-hour. 

It may be found convenient in the 
sale of electric power to charge on 
the basis of the kilowatt demand alone, 
the energy in kilowatt-hours consumed 
alone, or, as customary, by a combina- 
tion of the two preceding methods. 

In view of the several conditions that 
are ordinarily encountered in practice, 
among which are the need of compari- 
sons, the non-technical men who 
through the nature of their business 
happen to deal with matters electrical, 
and the personal element and inevitable 
carelessness, insurance against some of 
the possible difficulties is essential. 

Therefore, the terms kilowatt and 
kilowatt-hour, while directly related, 
carry a different significance, as already 
indicated and the oversight or uninten- 
tional dropping of the suffix “hour” from 
kilowatt may create @ serious and pos- 
sibly costly misunderstanding. 

For the best interest of the electrical 
business it seems evident that an appro- 
priate substitute for the term kilowatt- 
hour is highly desirable, and it is fit- 
ting that the unit of quantity of energy 
be designated as “kelvin” in distinction 
of the memorable work of Lord Kelvin. 
This thought had its inception at the 
last International Electrical Congress, 
and was at that time recommended for 
adoption, and not unlike the appeal for 
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the substitution of the term myriawatt 
for boiler horsepower (although of a 
somewhat different application) should 
receive the endorsement and support of 
the entire electrical industry. 

W. B. WALLIS. 

Pittsburgh, Pa., January 19, 1915. 

—_——_2--e—_—_- 
Chicago Vehicle Meeting. 

At the meeting of the Chicago Sec- 
tion of the Electric Vehicle Associa- 
tion, held on Tuesday, January 19, a 
paper was read by George A. Arnold, of 
the Lincoln Electric Company, entitled 
“Charging Apparatus for Private 
Garages.” This paper first considered 
the importance of proper charging for 
a vehicle battery and its effect upon the 
battery life. Automatic charging ap- 
paratus is generally desired. The fac- 
tors which must be considered in auto- 
matic equipment were then taken up 
and the disadvantages of the mercury- 
are rectifier stated. The requirements 
of an ideal automatic apparatus were 
then set forth and a description given 
of the Lincoln charging outfit which 
was said to more nearly meet these re- 
quirements than any other method. A 
description of this outfit will be found 
in the ELectrricaL REVIEW AND WESTERN 
ELECTRICIAN, December 5, 1914. Mr. 
Arnold then gave a comparison of fig- 
ures for the cost of operation. 

The discussion consisted mainly in 
questions put to Mr. Arnold regarding 
the details of the apparatus. 

Mr. Chalfonte was then called upon 
to give his impressions of the New 
York Automobile Show, from which he 
had just returned. He stated that there 
was a better buying sentiment exhibited 
at the show than is customary, in spite 
of the fact that business conditions in 
the East are in general worse than in 
the West and Middle West. Automo- 
bile dealers in the East look for better 
business in 1915 than in 1914. The co- 
operative electric garage which has been 
planned in New York City is to open 
in February. 

In addition to the regular meeting of 
the Section on Tuesday, January 26, it 
is probable that other luncheon meet- 
ings will be held during the week on 
account of the Chicago Automobile 
Show which will then be in progress. 


— o A 
Pittsburgh Electrical Association 


Elects Officers. 


At the first monthly meeting of the 
new year, in the Seventh Avenue Hotel, 
Tuesday evening, January 5, the Pitts- 
burgh Electrical Association, of Pitts- 
burgh, Pa., elected officers for the en- 
tire year as follows: President, J. W. 
Smythe; first vice-president, E. P. 
Lockhart; second vice-president, J. H. 
Neal; secretary, George Barris; treas- 
urer, O. J. Goettmann. Trustees, A. J. 
Pierce and L. J. Kiefer. 
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Low-Cost Battery-Lamp Outfit. 

An extremely simple and exceptionally 
low-cost electric-lamp attachment for use 
on dry cells is illustrated herewith. It 
consists of a sheet-metal band that is 
clamped around the body of the cell and 
carries a combined reflector and socket 


Battery Lamp. 


screw shell. An upstanding wire handle 
is soldered to the band, to which is also 
secured a spring contact that can be 
made to bear against the carbon terminal 
or positive binding-post of the cell to 
act as a switch. The lamp is screwed 
into the socket shell and its center or 
end contact engages the zinc casing of 
the cell through a hole that can be eas- 
ily punctured through the cardboard 
outer casing or carton. Any kind of dry 
cell of the standard No. 6 size can be 
used. The outfit is sold to dealers at 35 
cents, without battery, and is to retail at 
75 cents, including battery. The com- 
plete lantern is handy, safe and, accord- 
ing to the makers, cheaper to use than 
any oil or acetylene lamp. It is manu- 
factured by the Bass-Moody Company, 
Peoria, Ill, and bears the trade name 
“Stepp-O- Lite.” 
a ee te 


Motor-Driven Mine Pumps. 

The illustration herewith shows a 
group of motor-driven pumps devel- 
oped specially for sump and gathering 
service in coal mines. These pumps 
have brass-lined water cylinders, tobin 
bronze piston rods, and bronze valve 
seats, stems, springs, stuffing-box caps 
and glands, and bronze adjustable 
cross-head shoes, so that they are 
thoroughly protected against corrosive 
action of mine water. 

The motors are direct-current West- 
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inghouse Electric machines. They are 
mounted on top of the pump, where 
they are kept out of the water and are 
supplied with impregnated windings, 
which afford protection from damp- 
ness. A special feature is the use of 
automatic control by which the pump 
can be started and stopped from any 
convenient point. 
The unit formed 


by motor and 


Electric Mine Pumps Ready for Shipment. 


pump is very compact and is readily 
mounted on a truck so that it can be 
easily transported from place to place. 

The group shown is a lot ready for 
shipment one week after receipt of or- 
der. The maker is the Weinman 


Handwheel and Dial for Rheostat. 


Pump Manufacturing Company, Co- 
lumbus, O. 
oe 


Handwheels for Field Rheostats. 


A new type of inexpensive hand- 
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wheel and dial for field rheostats of 
the rear-of-board type has been placed 
on the market by the Ward Leonard 
Electric Company, Bronxville, N. Y. 
These handwheels are made in two 
sizes, of which the smaller size is in- 
tended for the six-inch Ward Leonard 
enameled rheostat, and the larger size 
for the similar 8, 12 and 15-inch-di- 
ameter rheostats. These handwheels 
and dials are finished in black and 
make a neat appearance on the front 
of the switchboard. 
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Inexpensive Excavation by Electric 
Shovel. 


In these days of increasing labor 
cost and scarcity of capital, every op- 
erating company is on the lookout for 
ways and means by which to effect the 
most economical and labor-saving op- 
erations. The tests made on some ex- 
cavation work done by the Cleveland 
Railways Company, Cleveland, O., last 
summer indicate that this company is 
reaping the benefit of such economies. 
In building its Seventy-ninth Street 
line, the company had to do a consid- 
erable amount of excavation for which 
it employed the electrically driven 
Thew automatic shovel illustrated 
on the next page. 

This shovel is of the horizontal 
crowding-motion type and has several 
other, features of interest. It weighs 
13 tons, has a dipper with a capacity 
of five-eighths cubic yard and a clear- 
ance height over the house of 12 feet 
2 inches. It is mounted on regular 
car wheels on which it travels on the 
car tracks and in addition, is equipped 
with a set of auxiliary traction wheels. 
33 inches in diameter, and 15 inches 
tread, which permits it to run under 
its own power over the ground, pave- 
ment, or wherever it is desired to take 
it. 


Side View of Rheostat Handwheels and Dials. 


January 23, 1915 


The horizontal dipper-crowding mo- 
tion utilized is said to be particularly 
adapted to the application of electric 
drive because of the ease of control 
and power demands. In excavating 
material with a shovel, it is necessary 
first to force the dipper forward into 
the material, then tæ hoist it upward 
through the material. In this case, 
the first motion is made horizontally, 
being obtained as follows: 

The dipper is suspended by an ad- 
justable arm hinged to a carriage or 
trolley moving horizontally along a 
suitable trackway. This enables the 
shifting of the point of rotation for 
the dipper, so that the hoisting force 
is at all times exerted in the most ef- 
fective manner, while the crowding 
force is applied horizontally. The 
combination of the horizontal track- 
way and the boom channels results in 
a structure braced and reinforced to 
withstand the severe strains which the 
boom is called upon to endure. The 
trolley motion is controlled by a lever. 
This lever is further connected to a 
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Two Views of Thew Electric Shovel Excavating for Cleveland 


trip rod which is operated automatic- 
ally when the trolley reaches the limit 
of its motion in either direction. The 
crowding motion enables this type of 
shovel to be advantageously employed 
for very shallow excavating operations, 
such as for track laying. 

The entire motive power for trac- 
tion, hoisting and swinging consists of 
one 20-horsepower Westinghouse com- 
pound-wound 550-volt direct-current 
motor with a starting and reversing 
control equipment. The motor oper- 
ates at approximately constant speed, 
the various motions being controlled 
through suitable friction clutches and 
gears. 

Current is usually brought to the 
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shovel through a flexible insulated 
cable connected to a switch on the 
truck frame and transmitted through 
copper rings to brushes suspended 
from the swinging turntable. 

The use of one motor appears to be 
a particularly desirable feature, for re- 
ducing the initial cost, and affording 
greater flexibility of action in the fre- 
quent reversals of the various operat- 
ing motions; it also means the opera- 
tion of three levers instead of three 
separate controllers, and a gain in 
time over starting and stopping three 
separate motors. It is distinctly a 
one-man machine. 

The boom is of the jack-knife type 
with an adjustable section that can 
easily be lowered, allowing the shovel 
to pass under the trolley wire, with- 
out interfering in any way with the 
efficiency of its operation. The shovel 
swings through a complete circle de- 
livering the excavated material at any 
desired point. 

A buffer is furnished which takes up 
the shock that occurs when the shovel 


strikes a hard piece of excavation. 
This allows the shovel to be released 
and relieves the whole machine from 
the strain to which it would otherwise 
be subjected. 

The cab is cut away so as to allow 
plenty of room for passing cars, a fea- 
ture of particular importance when 
used on street-railway work. 

The illustrations afford an excellent 
idea of the class of work being done 
by the Cleveland Railways Company 
and the manner in which the shovel is 
operated, while the following data ob- 
tained through the courtesy of J. J. 
Stanley, president, and C. H. Clark, 
engincer maintenance of way, show the 
cost of the entire operation. 
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LOADING. 
BHGVOl man: @ ACi erer tsa sanii tees $ 4.00 
Four JaDorers @ 21lOrss ceyrana 8.40 
Current. oll, FOpairs, StCins «ideas owner 1.50 
LOGGING coat DOF GEM oss ic5sasehe3e. $13.90 
HAULING. 
Pour Méh @  20Gs. visi Kanes sbse sate ses $10.40 
Foür men- Q IOC is 56cic esd ea eiaines 7.60 
TWO men @ SUC so ic cc ba ede pee Re Ke A 6.00 
Hauling Cost per GaP sscscaewss er $24.00 
DUMPING. 
2 foreman- m 200 i si6ci ikke aes beeen aes $ 3.00 
6 laborers @ 20C ic cic cssawsaweues &o5-0% 12.00 
Dumping cost per day............... $15.00 
Cubic yards loaded in 10 hours.......... 540 
Cost of loading per Gu. VO i‘ wéi<c004:5.0 2.6¢ 
Cost of Daullnge Der CU- VO sac naa 4.4c 
Cost of dumping per cu, yd.........ec. 2.8c 


Cost of loading, hauling and dumping 9.8c 


Lineal feet excavated on this work....2,700 

Number of 10-hour shifts operated.... 12 

Lineal feet excavated per 10-hour shift 225 

Cu. yds. loaded per 10-hour shift...... 450 

Average loading cost (450 yds. = $13.90) 
3c per yd. 

Average hauling cost (450 yds. = $24.00) 
Hlec per yd. 

Average dumping cost (450 yds. = $15.00) 
344c per yd. 

Average loading, hauling and dumping cost 
11 5/6c per yd. 

Length of haul...... Approximately 6 miles 

Average H. P. used in moving shovel...15.0 

Maximum H. P. used in moving shovel.20.2 

Average H. P. used in operating shovel.11.7 

Maximum H. P. used in operating 
BOOVOD vuonon eaaa aT canmiewsas 43.6 


Railways Company. 


This shovel is built by the Thew Au- 
tomatic Shovel Company, Lorain, O., 
and the electrical equipment by the 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa. 

SS aes. 
Fan Campaign of Western Electric 
Company. 

In connection with its 1915 campaign 
for selling electric fans, the Western 
Electric Company has issued a folder 
under the title “Selling Fans,” which 
contains a description of a number of 
sales helps along this line. The com- 
pany is furnishing these to electrical 
contractors, dealers, central stations and 
others interested in the merchandising 
of this article. 
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Among the hélps offered are adver- 
tising copy and electrotypes for local 
newspapers, lantern slides for use in 
local motion-picture theaters, sugges- 
tions for window displays, and attrac- 
tive display cards. The company has 
also inaugurated a prize contest for the 
best fan window display which is ar- 
ranged during the season, using as a 
basis a background and large wave cut- 
out furnished by the company and 
shown in the accompanying illustration 
of the company’s announcement. The 
fan which is used is supplied by the 
dealer and the arrangement of the re- 
mainder of the display is left to his own 
judgment and ingenuity. Suggestions 
are however made as to an appropriate 


Here Is Your Opportunity 


that it must contain as its basis a fan 
display; that the display must remain 
in the show window not less than one 
weck; and that a photograph of the 
window must be sent to the Western 
Electric Company by September 1, 
1915. A committee to decide upon the 
award of the prizes will be made up of 
one representative each of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, the 
Electrical World, the National Electrical 
Contractor, the Electrical Record and the 
Society for Electrical Development. 
——e T 
Illuminated Electric Clock as Part 
of Lamp Exhibit. 

One of the interesting features of the 
exhibit made by the General Electric 
Company at the recent 
New York Electrical 
Show was a large elec- 
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companying illustration, 
has been shipped to San 
Francisco and is being 
installed as part of the 
exhibit of the Edison 
Lamp Works of General 
Electric Company at the 
Panama-Pacific Interna- 
tional Exposition. 

The clock is nine feet 
high and its dial is 30 
inches in diameter. Tu- 
bular lamps form the 
ends of the hands; cur- 
rent is supplied to them 
through brushes and col- 
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marks are made by short 
ow hands by red tubular lamps. The 
pendulum stem contains 
18 ten-watt frosted sign 
lamps and in place of the 


Cepeda Fedor — Weem etem Electric News, 463 West 
Elettrical World Pane ae ae keal Rod pendulum weight there 
National Elecirical Contractor Society for Electrical Development is a 400-watt frosted 
Order Your Background and Wave Cut-Out T. 
Check Number 43 on the Enclosed Card and Mail Taaa lamp. Mazda tungsten 


eee lamps are used through- 


Western Electric Company’s Fan-Window-Display Prize 


Contest. 


foreground along the line of using real 
sand to represent a beach, Kewpie dolls, 
miniature tents, boats, lighthouse, etc. 
Other suitable objects will occur to the 
mind of the window dresser. 

There are six prizes offered for the 
best arrangement of window, ranging 
from $50.00 down to $5.00. It is stipulated 
that the foreground of the window must 
be dressed by a member of the com- 
peting firm or one of his employees; 


out. 

In its operation the 
clock is a secondary time- 
piece controlled by minute impulses 
from an 80-beat, self-winding electric 
master clock. Both the exhibit clock and 
the less spectacular master clock were 
manufactured by the Betts & Betts Cor- 
poration, 256 West Fifty-fifth Street, 
New York City. 

———__—.@---——__—_ 
Panama Canal Steamship Lines. 

Fourteen regular lines now use the 
Panama canal. 
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Modern Battery-Charging Methods 
for Electric Starting and Light- 
ing Equipments for Gasoline 
Automobiles. 

One of the most interesting develop- 
ments in the electrical field has been that 
of the lighting and starting systems now 
practically standard for all American 
gasoline motor cars. 

Among the difficult problems to solve 
was how to control the battery-charging 
current so that the battery was always 
kept in perfect condition and fully 
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Operated and 
Clock. 


Electrically 


charged and never subjected to condi- 
tions which would damage it or exhaust 
it. 

Slipping clutches, solenoids pulling 
against springs and dashpots, hot wires 
with changing resistance, and many other 
cumbersome and unreliable methods of 
control were extensively used and ex- 
hibited at so recent a time as that of the 
automobile shows in January, 1914. 

But at the recent New York Automo- 
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bile Show practically all of these meth- 
ods of control for the battery current 
had been replaced by the method in 
which there is a small rapidly vibrating 
contact whose vibratory motion is auto- 
matically controlled by the battery cur- 
rent itself, and which in turn automatic- 
ally controls the battery-charging current. 

This sounds rather paradoxical, yet 
this is a fair description of the method 
of control which has replaced the slip- 
ping clutches, hot wires, solenoids, dash- 
pots, etc. 

In view of this state of affairs special 
importance attaches to a patent (No. 
1,122,774) with 24 claims issued Decem- 
ber 29, 1914, to H. Ward Leonard, of 
New York City, which seems to broadly 
cover this method of controlling the bat- 
tery-charging current, now so universally 
used. A group of four patents cover- 
ing important features of modern gas- 
electric vehicles was also issued to H. 
Ward Leonard in December, 1914, based 
upon applications filed in the Patent Of- 
fice by him more than eleven years ago. 

Ce See ec 
Electrically Driven Vacuum Sheet- 
Cleaner for Cylinder Presses. 

The illustrations herewith are of a 
vacuum cleaning outfit for: use on any 
cylinder printing, lithograph or offset 
press. The outfit consists of a series of 
vacuum cleaning nozzles that are con- 
nected to a series of manifolds graduated 
in size to insure udiform velocity of suc- 


Vacuum Sheet Cleaner Applied to Press. 


tion at all points. A hose is attached to 
these manifolds which runs out and 
down alongside the press to a motor- 
driven suction fan that can be installed 


either under the press or to one side. 


The series of nozzles extends the full 
length of the cylinders and the nozzles 
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are placed in such a position and at such 
an angle that, as the paper runs on the 
press, the air suction plays continually 
on the surface and edges, and removes 
all the loose dirt and foreign matter. 
On second revolution of the press all the 
dirt left from the under side of the 
sheet is collected before it has a chance 


Motor-Driven Cleaner Outfit. 
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Motor-Generator Sets for Moving- 
Picture Machines. 
Alternating current is very unsatis- 
factory for operating the arc of the 
moving-picture machine. The alternat- 
ing-current arc is unsteady, tends to 
travel around the edge of the carbons, 
is hard to focus, and tends to go out. 
The direct-current arc, on the other 
hand, is steady, easy to focus because 
the light comes mainly from a spot on 
the positive carbon, and gives about 
twice as much illumination as the alter- 
nating-current arc does for the same 

amount of current. 

Since current as received from the 
central generating station is usually 
alternating, some means must be pro- 
vided by motion-picture theaters to 
transform it into direct current. For 
this purpose the motor-generator set 
has proved itself thoroughly satisfactory 
and has been purchased in greatly in- 
creased numbers during the past year. 
The motor-generator set consists sim- 
ply of an alternating-current motor re- 
ceiving power from the lines and driving 
a generator which supplies direct cur- 
rent of the proper voltage for the arc. 

The Westinghouse Electric motor- 
generator set is especially designed for 
“motion-picture service. The generator 


to reach the forms, and in this way the t has a high overload capacity and is com- 


forms are kept perfectly clean, insuring 
clean inking rolls and clean ink in the 
reservoirs. 

The outfit is very light 
and durable. The nozzles 
are made of aluminum, 
faced with brass. The 
manifold section and fan 
are also of aluminum, 
while the blower is of cast 
iron. The hose running 
from the blower to the 
manifold section is a com- 
bination of rubber, fabric, 
and wire. The motor used 


with the blower is a one-horsepower, 
direct-current, high-speed, 110 or 220- 
volt machine manufactured by the Rob- 
bins & Myers Company, Springfield, O. 

This outfit is known as the “Doyl: 
Vacuum Sheet-Cleaner,” manufactured 
by Britton & Doyle, Cleveland, O. 


pound wound so that it gives and de- 
livers a potential of 75 volts at all loads, 
instead of allowing the voltage to drop 
as the load is increased, as is usual 
with shunt generators. These charac- 
teristics are of value because they en- 
able. the set to operate two moving-pic- 
ture machines at once (one projecting 
and the other “warming up”) without 
interfering with the picture being shown 
or altering the speed of the machine, if 
motor driven. 

Seventy-five volts was selected as 
standard because the afc requires about 
50 volts, and experience shows that the 


Motor-Generator for Motion-Picture Use. 


most stable arc is obtained when about 
25 volts is absorbed in ballast resistance. 
This motor-generator set requires prac- 
tically no attention and has no costly 
parts that require frequent renewal. Its 
attendance and maintenance cost is 
practically negligible. 
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CONDUIT BOXES.—Appleton Elec- 
tric Company, 212 North Jefferson 
Street, Chicago, IIL. 

For use with rigid conduit. 

Pressed steel, sherardized or 
enameled catalog Nos. 3-C. 3-O. 4- 
CLD, 4-O, 4-OD, 4-SN, 4-SND, 4-SSL, 
5-C. 

“No-Thread,” pressed steel, types J 
and K. 

Wattmeter connection boxes, catalog 
Nos. 2600 to 2622 inclusive, 2625 to 
2627 inclusive, 2630 to 2635 inclusive, 
2640 to 2645 incłusive. 

For use with flexible tubing. 

Pressed steel, sherardized or enamel- 
ed, catalog Nos. 506-L, 507-L, 508-L, 
514-L, 515-L. 

Also above types with steel or por- 
celain covers or with porcelain bush- 
ings. 

Approved December 17, 1914. 


CONDUIT BOXES.—National Metal 
Molding Company, Fulton Building, 
Pittsburgh, Pa. 

“National” sherardized pressed-steel 
boxes. 

Extension rings, catalog Nos. 2604-05, 
2616-17, 2692, 2704-05, 2716-17, 2792. 

Also above types with flanged plates, 
catalog Nos. 2648-50 inclusive, for use 
in concrete construction. 

Approved December 7, 1914. 


CONDUIT OUTLET BUSHINGS 
AND COUPLINGS.—Appleton Elec- 
tric Company, 212 North Jefferson 
Street, Chicago, II. 

Weatherproof service entrance fit- 
tings having threaded hubs for attach- 
ment to rigid conduit. Catalog Nos. 
2376 to 2387 inclusive. 

Outlet bushings for rigid conduit, 
made of sherardized malleable iron. 
Catalog Nos. 8029 to 8042 inclusive. 

Approved December 17, 1914. 


CONDUIT OUTLET PLATES.— 
National Metal Molding Company, 
Fulton Building, Pittsburgh, Pa. 

“National” sherardized steel outlet 
plates. Catalog Nos. 2648-50 inclusive. 

Approved December 7, 1914. 


CURRENT TAPS.—Harvey Hubbell, 
Incorporated, Bridgeport, Conn. 

“Hubbell” current taps, 600 watts, 250 
volts. 

Multiple type, catalog Nos. 5327, 5331, 
9687, 5783, 5881, 5955, 5987, 5979. 

Approved December 10, 1914. 


HANGERS, LAMP AND FIX- 
TURE.—Benjamin Electric Manufac- 
turing Company, 120 South Sangamon 
Street, Chicago, Ill. 

Weatherproof suspension fitting, cat- 
alog Nos. 6028-C, 6031, 6031-M, 6049, 
6049-M, 6050-M. 

Standard for use with lamp clusters 
and reflector sockets on low-potential 
circuits. 

Approved November 27, 1914. 


ELECTRICAL REVIEW 


AND WESTERN 


The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


RECEPTACLES, Standard. — The 
Bryant Electric Company, Bridgeport, 
Conn. 

“Bryant” or “Perkins.” 
celain shell. 
4075, 4076. 

Approved December 10, 1914. 


RECEPTACLES, Standard.—H. T. 
Paiste Company, Thirty-second and 
Arch Streets, Philadelphia, Pa. 

“Paiste,” cleat rosette receptacles for 
link fuses, 2 amperes, 125 volts. Brass 
shell. 

Key, catalog Nos. 5591, 5810, 34193- 
94, 50730. 

Keyless, catalog Nos. 5595, 5814, 9436, 
34197, 50733. 

Pull, catalog Nos. 5615, 5818. 

Porcelain shell. 


Keyless, por- 
Conduit box, catalog Nos. 


Keyless, catalog Nos. 9434, 38136, 
38395. 

Also above with shadeholders at- 
tached. 


Standard for use only in large mills. 
Approved December 15, 1914. 


RHEOSTATS.—S. J. Stewart, 312 
Corondelet Street, New Orleans, La. 

7.5 horsepower or less, 250 volts. 

These starters, for alternating-current 
motors, consist of wire-wound re- 
sistance coils inclosed in a case. A 
three-pole, double-throw knife switch 
with an extra set of contact clips on 
one side and extensions for inclosed 
fuses at the other, is mounted on a 
slate base. Springs are provided to pre- 
vent switch being left in running posi- 
tion. 

Approved December 14, 1914. 


SIGNAL APPLIANCES. — Ben- 
jamin Electric Manufacturing Company, 
i South Sangamon Street, Chicago, 

Factory signal horns. Type G. rat- 
ing 6-110 volts, direct and alternating 
current. 

Approved December 1, 1914. 


SIGNAL APPLIANCES.—Fdwards 
& Company, 140th and Exterior Streets. 
New York, N. Y. 

“Recti? weatherproof bells for alarm 
and signaling systems. Type 100-U for 
battery circuits and for other circuits 
of voltages not over 250 volts. 

Approved November 13, 1914. 


SIGNAL APPLIANCES. — General 
Fire Fxtinguisher Company, Prov- 
dence, R. I. 


ELECTRICIAN 


Vol. 66—No. 4 


Shn ats TANS Tad SNA ASSN NSS NY SSS SAS ESN = 

re wees te ak de Ci ON A a a A 

ERRAN TTT NOS AS COE eN L O a T 
N RN N w SAN SAAS WANG Ww NN SAS X SANNA OSS 


“GFE” bell. weatherproof type. for 
alarm and signaling systems. 
Approved November 13, 1914. 


SIGNAL APPLIANCES. — Spies 
Electric Works, 562 West Van Buren 
Street, Chicago, Ill. 

“Selco” weatherproof bell, for bat- 
tery circuits of alarm and signaling sys- 
tems. 

Approved November 13, 1914. 


SOCKETS, Standard.—The Cutler- 
Hammer Manufacturing Company, Mil- 
waukee, Wis. 

“C-H,” 660 watts, 250 volts. 

Brass shell. 

Push-button, catalog No. 7504. 

Keyless, catalog Nos. 7515, 7505. 

Porcelain shell. 

Push-button, catalog No. 7405. 

Approved December 10, 1914. 


SOCKETS, Standard.—Pass & Sey- 
mour, Incorporated, Solvay, N. Y. 

“P. & S.” brass-shell sockets. 

Key, catalog Nos. 414, 818, 822, 61457, 


61577, 100412, 100414, 100415, 100421, 
100423, 100425. 
Keyless, catalog Nos. 475, 100415, 


100417, 100422, 100424, 100426. 

Pull, catalog No. 476. 

Also above types with shadeholders 
attached, with composition or insulated 
metal key, with or without extension 
keys and pull sockets with extension 
chain guide or insulating link in chain. 

Approved December 10, 1914. 


SWITCHES, Combination. Cutout 


—D. & W. Fuse Company, Providence, 


R. I. 

“D. & W.” service entrance switches. 
Cast-iron boxes containing two or three- 
pole porcelain or slate cutout bases for 
National Electrical Code standard 
cartridge inclosed fuses. Cavers of 
boxes fitted with an interior insulated 
attachment connected with an outside 
handle by which fuses may be engaged 
and withdrawn or replaced as cover 
is opened or closed. 

“Waterproof” style 31-60, 61-100 and 
101-200 amperes, 250 volts, catalog Nos. 
1900 to 1902 inclusive and 1905 to 1907 
inclusive. 

Motor-starting switch, 30 amperes, 
250 volts, alternating current, catalog 
No. 2501. A special three-pole knife 
switch on a porcelain base with clips 
for cartridge inclosed fuses which. when 
switch is in starting position, are short- 
circuited. The device is mounted in a 
cast-iron cabinet with an external 
handle whereby the switch is operated. 

Approved December 10, 1914. 


SWITCHES, Surface Snap, Supports 
for—The D. & S. Manufacturing Com- 
pany, 221 Michigan Street, Toledo, O. 

“D. & S.” base plate. 

This device is a pressed-steel base for 
use on lath and plaster walls and ceil- 
ings in mounting surface snap switches. 

Approved November 24, 1914. 
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ATLANTIC STATES. 


AUBURN, ME.—Mayor Fowler 
wishes the city to install a municipal 
lighting plant, utilizing a vacant school 
burlding for a station and generate by 
steam, or else erect a station on Tay- 
lor Brook on the Nezinscot River and 
generate by water power. It is esti- 
mated that ahout $50,000 would equip 
the school building with a steam plant. 
The city now pays about $250 per 
month for electricity bought for water 
pumping. and about $10,000 a year for 
Street and public buildings’ hight- 
ing. W. 

BANGOR. ME.—The city electrician 
has asked the council to buy a steam 
turbogenerator of 750-kilowatt capacity, 
to supplement present electrical equipment, 
at an estimated cost of $15,000. W. 

FRANKLIN, N. H.—Citizens of this 
city are interested in the extension of 
the Concord Electric Railway from 
Penacook to Boscawen Plaine, and 
thence to Franklin. The people of the 
town through which the road would 
penetrate are working to secure the 
building of the road. W. 


_ NORTH ADAMS, MASS.—This city 
is to make extensive improvements in 
its public lighting. As rates for elec- 
tricity under a new contract just made 
with the North Adams Gas Company 
the city will pay $78 per year for 310- 
watt arc lamps and $18 per year for 50- 
watt incandescents. The prices hereto- 
fore paid for such lamps were $80 and 
$25, respectively. 

SALEM, MASS.—The Naumkeag 
Mills has entered a contract with the 
Salem Electric Lighting Company to 
furnish power for 1,600 motor drives 
for the Naumkeag plant, which is to 
be entirely motor driven. This will 
necessitate the building of an addition 
to the electric lighting plant, which is 
to be rushed so as to be completed as 
soon as the new mills of the Naumkcag 
plant are finished. 


SOUTH HADLEY FALLS, MASS. 
—At a special town meeting January 5 
the town voted to raise $40,000 to 
purchase the local lighting plant from 
the Amherst Power Company. 


PATH. N. Y¥.—The plan which is 
heing laid out by Charles Larrows for 
the location of lamps for lighting the 
village streets, calls for 200 lamps, 
where about 80 are now employed. The 
new lighting plant will be ready for 
work by May 1. 


PHILADELPHIA, PA.—W. F. S. 
Dyer, engineer and architect, has been 
retained by the Philadelphia Dye 
Works to prepare plans for a power 
plant equipment to include engines, 
xenerators. motors, with foundations, 
and also a stack. 


GREEN SPRINGS, FLA.—S. I. Tal- 
madge and C. O. Lohmeier have a 


franchise to erect a light and power 
plant. 
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NORTH CENTRAL STATES. 


CANTON, O.—The plan for a mu- 
nicipal lighting plant at Canton, O., has 
been disposed of, for a time, at least, by 
action taken last week by the city coun- 
cil in tabling the request of petitioners 
for an election on the matter. The action 
was taken on the report of the lighting 
committee of the council, which pointed 
out that the city cannot afford additional 
bond issues at this time. 


FINDLAY, O.—The Modern Light 
and Power Company, incorporated here 
with a capital stock of $10,000, proposes 
to establish an electric power plant. R. 
C. Bishop and others are interested. L. 


FINDLAY, O.—The Electric Con. 
struction and Motor Company has in- 
creased its capital stock from $15,000 to 
$30,000, and will secure funds to enable 
it to extend its plant and facilities. L. 


HAMILTON, O.—The West Side 
Commercial Association is having an 
estimate made of the cost of installing 
ornamental cluster lights on the west side 
of the city. Superintendent O’Toole, of 
the city light plant, will present a sur- 
vey, and the organization expects to have 


co-operative basis. 


LISBON, O.—The Lisbon Electric 
Light Company is planning to expend 
$15,000 for improving plant. Address 
manager. 


NORWOOD, O.—The Norwood light- 
ing plant is to be changed from direct to 
alternating current in the process of mak- 
ing the improvements provided for by a 
bond issue of $105,000 voted in Novem- 
ber, and a large amount of work for elec- 
tricians will result, on account of the cor- 
responding change in equipment, indus- 
trial and domestic, which will be neces- 
sary. About 3,000 consumers are af- 
fected. 


SHELBY, O.—The town has sold elec- 
tric light, bridge and sewer bonds to the 
amount of $50,000, and part of the pro- 
ceeds will be used in the construction of 
a municipal electric plant. The mayor is 
supervising plans. : 

SPRINGFIELD, O.—Property-owners 
are preparing to install cluster electric 
lamps in front of their places of business 
in the central district, as soon as wiring 
can be arranged for and a uniform type 
of cluster and standard settled upon. 

SULLIVAN, ILL.—Voters at a spe- 
cial election held here voted in favor 
of the issuance of $18,000 bonds for 
improvements at the municipal electric 
light plant. 

CADILLAC, MICH.—The business 
men plan to install a boulevard light- 
ing system. Address E. J. Hayns. 

COLLINS, IOW A—tThe Maxwell 
Electric Light & Power Company has ap- 
plied for a franchise to the city council, 
to supply electricity for lamps and 
motors for the town. 

KALONA. IOWA—A company is 
being organized with a capital of $10.000 


KLL LLN 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 177 


NLL RNL ttt 


N 
N N 


Ube 


MMMM GUAGUO GUGUR 


N 
IQS 1AL 


CRA AOAARAARAA SNA RANE e, NN MEQ 


Me 


WW PYM htt 


SATE NY 


to establish electric lighting. Address 


S. G. Bell. 


SCHLESWIG, IOWA.—The sum of 
$16.000 is to be expended for a munic- 
ipal lighting plant. Address citv clerk. 

ALTMONT, MO.—Penn Love, of 
Gallatin, has petitioned for franchise 
to install an electric light plant. 


PLEASANT HILL, MO.—Ways and 
means are being considered by the 
council to install electric lights. Ad- 
dress village clerk. 


FRANKFORT, KANS.—Steps are 
being taken to organize a company to 
supply current for light and power, 
and to operate an ice plant. The pres- 
ent purpose is to get current from the 
Marshall County Power and Light 
Company, connecting with its lines at 
Blue Rapids. 


GARNETT, KANS.—After a delay 
of one year, the city of Garnett has 
acquired a municipal lighting system. 
Under a decision given by District 
Judge Smart, the city will pay $12,960.87 
as the purchase price of the light plant 
heretofore owned by . McAfee. 
The city voted bonds of $15,000 for 
the purchase or construction of a light- 
ing plant in the winter of 1913-14, but 
no agreement could be reached as to 
the value of the McAfee plant until 
decided by the court. M. 


SOUTH CENTRAL STATES. 


NASHVILLE, TENN.—The Cumber- 
land Mountain Mineral Company, a $100,- 
000 corporation authorized to build elec- 
tric plants and to develop mines, has 
been granted a charter. The principal 
offices are at Cumberland Gap and the 
incorporators are Victor Bentner, Henry 
P. Spilker, J. D. Temlin, G. W. Mont- 
gomery and Frank Montgomery. 

FORT SMITH, ARK.—Because of 
the increased demand for service the 
merchants of Fort Smith who are in- 
terested in the plan to establish a co- 
operative electric plant, have decided to 
increase the capital stock from $10,000 
to $50,000. 

GORDON, ARK.—Engineer Albert 
C. Moore, Bartlett Building, Joplin, Mo.. 
is preparing plans for electric light 
plant, waterworks and sewer system. 
Estimated cost, $102,000. Address R. S. 
Stevens, mayor. 

PRAIRIE VIEW, TEX.—An appro- 
priation of $200,000 is asked for the 
Prairie View Normal School. The new 
Improvements include a steam and elec- 
trical plant, $30,000; laundry building, 
$20,000, and water mains for fire pro- 
tection, $12,600. Address secretary of 
Board. 


WESTERN STATES. 


FAIRVIEW, MONT—The city 
council has been petitioned for an elec- 
tric lizht and power franchise by C. W. 
Jenison, who contemplates construct- 
ing a power plant in or near this city. 
The franchise asked tor is for a period 
of 30 years. 
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PLENTYWOOD, MON T.—Promi- 
nent men of the city, according to a 
recent report, will form a company 
and take over the holdings of the Plen- 
tywood Electric Light & Water Com- 
pany, and will rehabilitate and extend 
same into the outlying districts. Ac- 
cording to the initial announcement 
funds have been pledged and work will 
be inaugurated in the spring. ; 

KAMIAH, IDAHO.—The Rawson- 
Works Lumber Company, here, con- 
templates installing an electric lighting 
plant in this city, the power to be fur- 
nished from its planing mill plant 
about one mile north of town. The 
company now lights its mill and yards 
with a small plant located at the 
mill. O. 

PHOENIX. ARIZ.—Plans have been 
prepared by the city electrician for the 
extension of the ornamental lighting 
system on Central Avenue north and 
south to the city limits. 

VALDEZ, A. T.—Hunt, Mirk & Com- 
pany have closed a contract with the 
Granite Gold Mining Company of this 
place for its entire power plant equip- 
ment and transmission lines. 

COUPEVILLE, WASH.—A com- 
pany, which has for its purpose the 
construction of an electric light and 
power plant in or near this city, has 
recently been formed. Prominent men 
of this locality, including merchants 
of this city and farmers in this district, 
are identifed with the movement. Itis 
reported that money to finance the 
proposition has been raised, a site has 
been selected and that active construc- 
tion will be started eary in the spring. 
According to preliminary estimates the 
plant and equipment will cost approxi- 
matey $30,000. For further informa- 
tion address Coupeville Bank. O. 


SEATTLE, WASH.—The city coun- 
cil has directed the mayor and comp- 
troller through the legal department to 
make immediate application to the gov- 
ernment for power permits on the Sauk 
and Suiatle Rivers in the Washington 
and Snoqualmie national forests, having 
in mind the possible development of a 
municipal power site in the two water- 
sheds. i 


SEATTLE, WASH.—The public utili- 
ties committee of the city council has 
by unanimous vote recommended the 
light extension bill for passage over the 
mayor’s veto. The bill proposed to ap- 
propriate $10,000 to extend the municipal 
light and power system to Tukwila, Fos- 
ter and contiguous territory. 


SALEM, ORE.—It is reported that 
this city is contemplating entering the 
light and water field by constructing 
and operating a municipal light and 
water plant. Mayor White and several 
members of the city council have gone 
on record as favoring the proposition. 
From figures obtained by Mayor White 
the lighting plant alone could be erect- 
ed and made ready for operation for 
between $200,000 and $250.000. The 
matter will come before the council 
for definite settlement in the immediate 
future. 


SILVERTON, ORE.—The Portland 
Railway Light & Power Company of 
Portland, through the Salem division, 
is negotiating with the local city coun- 
cil relative to the installation of a 
more adequate lighting system in this 
town. The Portland corporation has 
signified its intentions of starting the 
work as soon as the council orders. 


The installation will cost complete 


about $5,000. 

AUBURN. CAL.—A new power line 
is to be built shortly by the Tell Elec- 
tric Company from this city to serve the 
Shirland Tract and Long Valley. 


AUBURN, CAL.—The Pacific Gas and 
Electric Company is to resume its con- 
struction work in this county this year. 
Agents are now in the feld securing 
rights of way for the tower line between 
the No. 4 and No. 5 power houses, work 
on which was started before the con- 
struction work of 1913 was shut down. 
The tower line is to consist of 80-foot 
towers built of steel, resting on cement 
foundations, 16 feet square. 


LONG BEACH, CAL.—The Board of 
Public Works has awarded a contract 
to the Woodhill-Hulse Electric Com- 
pany, of Los Angeles, to install an or- 
namental lighting system on First Street 
and certain other streets. 


PROPOSALS. 


SWITCHBOARD.—Sealed proposals, 
in duplicate, will be received at the office 
of the Chief Signal Officer, War Depart- 
ment, Washington, D. C., until January 
26, for supplying one switchboard. In- 
terested firms should call for proposal 741. 


ELECTRICAL EQUIPMENT, 
NAVY DEPARTMENT.—Sealed pro- 
posals will be received by the Bureau 
of Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., until Febru- 
ary 2, for furnishing the folowing elec- 
trical equipment: 5,000 searchlight car- 
bons; 100,000 feet double conductor; 
36,000 feet telephone cord; 5,500 feet 
twin conductor wire, as per schedule 
7803, and 72,000 feet lamp cord, as per 


schedule 7800, all for delivery at Navy ° 


Yard, Brooklyn, N. Y.; miscellaneous 
induction motors, as per schedule 7816, 
for delivery at Navy Yard, Norfolk, Va. 


FOREIGN TRADE OPPOR- 
TUNITIES. 


[Addresses may be obtained by writing (men- 
tioning file number) to the Bureau of Foreign 
and Domestic Commerce, Washington, D. C., or 
to the nearest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle and 


San Francisco.) 

NO. 15,164. ELECTRICAL APPLI- 
ANCES FOR WIRELESS TELEG- 
RAPHY.—A business man in New Zea- 
land has informed an American consul 
that he is desirous of getting into com- 
munication with manufacturers and ex- 
porters of optical goods and electrical ap- 
pliances for wireless telegraphy. He is 
particularly anxious to do business with 
firms on the Pacific Coast. 


NO. 15,173. COPPER CABLES, WIRE 
AND TUBES.—An American consular 
oficer in Europe reports that he is in 
receipt of a communication from a cor- 
poration in his district, which operates 
five electric power plants throughout the 
country, requesting that it be put in com- 
munication with American manufacturers 
and dealers in copper cables, copper wire, 
and drawn copper tubes. 


NO. 15.182. ELECTRIC CRANES.— 
An American consular officer reports that 
a royal decree has been published au- 
thorizing the purchase of four electric 
cranes for use in the port of Valencia, 
Spain. Plans and specifications are on 
file in the office of the Secretaria de la 
Junta de Obras del Puerto de Valencia, 
Valencia, and in the office of the Minis- 
terio de Fomento, Secion de _ Puetos, 
Madrid. A list of persons who are in 
a position to represent American firms 
may be obtained on application to the 
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Bureau of Foreign and Domestic Com- 
merce or its branch ofhces. 

NO. 15,184. ELECTRICAL SUP- 
PLIES.—An electrical engineer of one of 
the leading cities in South America has 
requested an American consular ofhcer 
to secure for him catalogs, etc.. for elec- 
trical supplies, including wire, cable, con- 
duit, etc. Prices should be f. o. b. New 
York, or, preferably, c. 1. f. destination. 
Catalogs in Portuguese are preferred. 


NO. 15.198. VACUUM CLEANERS. 
—A business firm in Italy reports to an 
American consul that it wishes to receive 
offers. accompanied by catalogs, etc.. on 
movable and stationary vacuum cleaners, 
with a view to securing the exclusive 
agency for that country. Reference will 


be given. Correspondence may be in 
English. 
NO. 15.220. ELECTRIC LIGHTING 


FIXTURES.—An American consular 
officer in Canada reports that a firm in 
his district desires to be put in touch 
with American manufacturers of electric 
lighting fixtures, with a view to repre- 
senting them in that market on a com- 
mission basis. 

NO. = 15.243. ELECTRICAL AP- 
PLIANCES.—A firm in South America 
has informed an American consul that it 
desires to import electrical appliances in 
general, telephone and telegraph supplies, 
rubber goods for automobiles and indus- 
trial purposes. Correspondence should 
be in Spanish. 


NO. 15.251. TELEPHONE EQUIP- 
MENT AND SUPPLIES—An Amer- 
ican consul in South America reports the 
name and address of a firm which is 
negotiating with the government for the 
installation of a modern telephone sys- 
tem. It is stated that one member of 
the firm is an American. 

NO. 15,260. HARDWARE, IMPLE- 
MENTS, ELECTRICAL SUPPLIES, 
ETC.—An American consular officer in 
Russia reports that a business man in 
his district desires to secure the names 
and addresses of firms in the United 
States manufacturing or dealing in elec- 
tric lamps, electric mountings (sockets. 
receptacles, etc.), dynamos, couplings for 
engines, steam engines, tools of every de- 
scription, hand and steam pumps, belting, 
agricultural implements, steel for tools, 
lanterns, plumbers’ supplies, alcohol 
stoves, aluminum ware, and padlocks. 
Correspondence may be in Russian, Ger- 
man, or French. 


NO. 15,265. STEAM ENGINES, 
ELECTRIC MACHINERY, ETC.—An 
American consular officer in the Far East 
reports that a firm in his district desires 
catalogs, price lists, and discounts on 
steam engines and boilers for electric 
power plants and electric machinery (di- 
rect current). Correspondence may be 
in English. 

NO. 15,270. PORCELAIN ELEC- 
TRICAL FITTINGS—An importing 
company in the United Kingdom advises 
an American consular officer that It 
wishes to purchase large quantities of 
porcelain electrical fittings. It is stated’ 
that this firm has formerly transacted ex- 
tensive business with American exporters 
and manufacturers. 


NO. 15.312. ELECTRICAL SUP- 
PLIES, ETC.—An American consul in- 
Europe has transmitted a detailed report 
relative possibilities for the sale of Amer- 
ican electrical supplies, excavating, hy- 
draulic, and mining materials in his dis- 
trict. A copy of the report may be had: 
on application to the Bureau. 
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NEW PUBLICATIONS. 


LIFE OF CROSSTIES.—The Forest 
Service, Washington, D. C., has issued 
Bulletin No. 118 entitled “Prolonging 
the Life of Crossties,” by Howard F. 
Weiss. This gives the results of ex- 
periments which include preservative 
treatments. 


BUREAU OF STANDARDS.—The 
annual report of the director of the 
Bureau of Standards, Washington, D. 
C., has been issued for the year ended 
June 30, 1914. This report shows elec- 
trical testing and researches to be an 
important feature of the Bureau’s work. 
Questions of life hazard in electrical 
work and public-utility investigations 
are among the newer researches under- 
taken. 


FINANCIAL NOTES. 


The Associated Gas and Electric Com- 
pany will hold its annual meeting Janu- 
ary 27, in Jersey City. 

Bondholders of Western Canada 
Power Company have approved the 
modifications in the mortgage by which 
certain lands are released from under 
the mortgage and the mortgage closed 
for the present at $6,000,000 with pro- 
vision for an ultimate increase to $10,- 
000,000 as net earnings increase. The 
closing of the mortgage was done at the 
request of intending purchasers of its 
bonds. The releasing of the lands will 
enable the company at some future time 
to build a second generating station and 
issue first-mortgage bonds against such 
construction without reference to the 
present mortgage. 

An issue of $4,000,000 one-year col- 
lateral trust five-per-cent notes has been 
sold by the Pacific Gas & Electric Com- 
pany, subject to approval by the California 
Railroad Commission. The proceeds de- 
rived from the sale of these notes, it is 
understood, will be used in financing notes 
maturing March 25. The amount of the 
original issue was $7,000,000, and the 
company anticipated payment on more 
than $2,000,000 some time ago, in addi- 
tion to retiring an additional amount from 
the sale of preferred stock, leaving at 


present but $4,000,000 of the notes out- 


standing. 
Dividends. 
Term Rate Payable 
Automatic Elec. ......... Q 1 % Feb. 1 


Colo. Ry., Pr. & Lt..... Q 1.25% Feb. 8 
Colo. Ry., Pr. & Lt. pf. 


Series Bo... .. ccc. ee Q 1.25% Feb. 8 
Dayton Pr. & Lt. pf....Q 15% Jan. 15 
Com. Pr., Ry. & Lt. com.Q 1 % Feb. 1 
Com. Pr., Ry. & Lt. pf..Q 15% Feb. 1 
East St. L. & Sub. pf..Q 1.25 Feb. 1 
Edison El. Ill. Bos...... Q 3 ©% Feb. 1 
Elec. Bond & Share pf..Q 1.5% Feb. 1 
Elec. Bond & Share com.Q 2 ® Jan. 15 
Ft. Worth Pr. & Lt. pf..Q 1.75% Feb. 1 
Jacksonville Trac. pf....Q $1.50 Feb. 1 
Lowell Elec. Lt.......... Q 1 % Feb. 1 
Sierra Pac. Elec. pf..... Q $1.50 Feb. 1 
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PERSONAL MENTION. 


MR. C. F. BENHAM, until recently 
engaged in electrical engineering in 
Minneapolis, is now with the Great 
Western Power Company, San Fran- 
cisco. 

MR. GEORGE C. CONNOR, of the 
Pettingell-Andrews Company, Boston, 
Mass., addressed the Electrical Asso- 
ciation of Wentworth Institute, Boston, 
January 8, on the subject of “Electric 
Lighting.” 

MR. W. R. HERSTEIN, secretary- 
treasurer of the Electric Supply Com- 
pany, Memphis, Tenn., has been selected 
by the Insurance Exchange of Memphis 
as its representative on the Board of 
Electrical Examiners and Supervisors 
for 1915. 


MR. JAMES H. McALLISTER has 
been appointed acting city electrician 
of Cambridge, Mass., to fill the vacancy 


caused by the resignation of Mr. 


Timothy H. Ahearn. The duties of the 
office include the supervision of the 
police and fire signal systems and the 
street lighting. 


MR. ALBERT SCHEIBLE, formerly 
of the firm of Lotz & Scheible, patent 
attorneys, has opened a separate office in 
the Rector Building, Monroe and Clark 
Streets, Chicago, Ill. Mr. Scheible, who 
i$ well known in Chicago electrical circles, 
will continue to devote himself to the 
practice of patent law, in which he has 
specialized for several years. 


MR. R. H. COYNE, formerly with the 
Kellogg Switchboard and Supply Com- 
pany, Chicago, has assumed the manage- 
ment of the company’s western business, 
with headquarters in San Francisco, suc- 
ceeding Mr. H. C. Goldrick, who re- 
signed the first of the year to become 
associated with the Western Electric 
Company. 

MR. JAMES CLARK, JR., head of 
the electrical company in Louisville, Ky., 
which bears his name, was one of the 
speakers at a recent business men’s ban- 
quet held in Louisville and said that he 
believed the manufacturers of Louisville 
had fared better than those in many sec- 
tions of the country. Ten years, he said, 
would see Louisville a big manufactur- 
ing city. 

MR. R. H. MANSFIELD, for many 
years connected with the Cutler-Ham- 
mer Manufacturing Company, of Mil- 
waukee, Wis., and engaged in the elec- 
trical manufacturing business for the 
past 25 years, has purchased the busi- 
ness of the R. C. Wells Company, of 
Fond du Lac, Wis., manufacturers of 
coils, master vibrators, motors for start- 
ers, small generators and other ignition 
specialties. 


DR. F. G. COTTRELL, inventor of 
the Cottrell process for the electrical 


S-A 2. : precipitation of fumes by high voltage 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Jan. 18. Jan. 11. 

American Tel. & Tel. (New York)......cccccccccccccnccscvecceneseces 118% 118% 
Commonwealth Edison (Chicago) ......ccccccccncceccccccecercscesres — 136 
Edison Electric Illuminating (Boston)........ees.ssssssseosesecoseoso 257 250 

Electric Storage Battery common (Philadelphia).............2eeceee. 48% 4814 

Electric Storage Battery preferred (Philadelphia)................ee0- 48% 4814 
General Electric (New York) .....ccsceccecccsccsscssscccccecccceese 143 143 
ings County Electric (New York)........ccccceccc cc cc ce ncecececcnes 120 120 


National Carbon preferred (Chicago)........cceccccenccsccccscseeeers 121% 121 
ew England Telephone (Boston) .........cccces csc cc ce cceereesenees 35 133 
Philadelphia Electric (Philadelphia) ........ccccescccceen ce eeeeseeces 23% 23% 
Postal Telegraph and Cables common (New York)........-seeseeeees 3 72 
Postal Telegraph and Cables preferred (New York).........ess.s.> 67 — 
Western Union (New York) ........ccccccccccc cect ecee cs ssereesescees 60% 59 56 
Westinghouse common (New York)..........esessessesoseeseeseseseo 71% 71% 
Westinghouse preferred (New York) .........ccceccecccecsccteescees 116 117 
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discharges, was tendered a compliment- 
ary dinner on January 15, at the Plaza 
Hotel, New York City, by the Ameri- 
can Institute of Mining Engineers, the 
American Electrochemical Society and 
the Mining and Metallurgical Society 
of America in recognition of his con- 
tributions to the field of work of these 
societies. 


MR. JOHN NELSON, for 20 years 
in charge of the electric lighting plant 
at Houghton, Mich., has resigned. Mr. 
Nelson started his present work with 
the Peninsula Lic ht and Power Com- 
pany and continued it under the Hough- 
ton County Electric Light Company 
when the Stone & Webster manage- 
ment took charge of the plant. Mr. 
Nelson has accepted a position in 
charge of the engineering department 
of the Northern Division of the Stand- 
ard Oil Company. 

MR. ERRETT L. CALLAHAN, for 
the past six years manager of the new- 
business department of H. M. Byllesby 
& Company, Chicago, has resigned that 
position to become district manager for 
the Westinghouse Lamp Company at 
Chicago. Mr. Callahan’s work in or- 


E. L. Callahan. 


ganizing and directing the new-business 
staffs and in building up the gas and 
electric business served by the Byllesby 
utility properties has been remarkably 
successful and characterized by many 
original campaigns and sales features 
which secured quick results. His activi- 
ties have extended into every department 
of the commercial side of central-station 
practice and have given him a thorough 
understanding of utility companies prob- 
lems. While with the Byllesby company 
the commercial departments of all its 35 
service organizations were under his care. 
Mr. Callahan, although a young man, 
has had a long and varied experience in 
the electrical industry. He is chairman 
of the Commercial Section of the Na- 
tional Electric Light Association, having 
been one of the founders of the Section 
and successively a member of the execu- 
tive committee, secretary, vice-chairman 
and chairman. He has contributed much 
effort toward the success of the section 
and has been a frequent contributor to 
convention programs and to the technical 
press. Mr. Callahan is a member of the 
Jovian Order, the Chicago Jovian League, 
The Electric Club of Chicago, associate 
member of the American Institute of 
Electrical Engineers. and member of the 
Oak Park Club and Oak Park Lodge of 
Elks. He was born at Scio, N. Y., 
on May 19. 1876, and educated in the 
Central High School of Cleveland, 
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Hiram College and the Case School of 
Applied Science, receiving the Bachelor 
of Science and Electrical Engineer’s de- 
grees from the latter. After leaving col- 
lege Mr. Callahan received a commission 
in the War Department as electrical ex- 
pert assigned to work in connection with 
a proposed submarine cable from Nome 
to St. Michaels, Alaska. Later he was 
engaged for two years in the experimental 
laboratories of the Crehore-Squier Intel- 
ligence Transmission Company and with 
the Postal Telegraph Company in experi- 
ments with automatic telegraphy between 
New York and Chicago. In 1902 he was 
with Westinghouse, Church, Kerr & Com- 
pany, assisting in the electrical equipment 
of industrial plants and preliminary work 
on the electrification of the Pennsylvania 
railroad terminals in and near New 
York. Turning from the construction to 
the appliance branch of the industry, Mr. 
Callahan spent four years with the Sim- 
plex Electric Heating Company and the 
Prometheus Electric Company, retiring as 
manager of the latter to become manager 
of the heating department of the Chicago 
district office of the General Electric 
Company in 1906. Here he originated 
plans for instructing central-station com- 
panies in the pioneer sales work of house- 
hold electric appliances and quickly ac- 
quired a reputation in this particular field, 
leading to his selection by H. M. Bylles- 
by & Company in 1909 to organize and 
direct the business-getting department for 
the properties under its management. 


OBITUARY. 


MR. HERBERT NICHOLAS FEN- 
NER, president of the New England 
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The Phillips Insulated Wire Com- 
pany, Pawtucket, R. I., is distributing 
a 1915 calendar showing a pen and ink 
reproduction of its factory. 


McFell Signal Company, Halsted and 
Twenty-ninth Streets, Cihcago, has is- 
sued a booklet on its fire-alarm systems. 
This describes the séveral types of alarm 
boxes, gives wiring diagram, and also 
describes the McFell combined fire- 
alarm and watchman service system. 


American Manufacturers’ Agency, In- 
corporated, William H. McKinlock, 
president, Chicago, Ill, has taken the 
selling agency for the Crawford Cedar 
Company, of Menominee, Mich., and 
will be able to quote prices on a full line 
of Crawford cedar products. 


The Esterline Company, Indianapolis, 
Ind., announce the appointment of Firth 
& Marshall, 81 New Street, New York 
City, as its eastern representatives for 
curve-drawing instruments, pyrometers 
and production recorders. This firm 
will handle the state of New York, in- 
cluding New York City, and the New 
England states. 


Clapp-Eastham Company, 139 Main 
Street, Cambridge, Mass., has issued cat- 
alog S dealing with its radiotelegraph 
apparatus. The equipment illustrated 
and described is of the highest type and 
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Butt Company, and for many years 
prominent in business and social circles 
in Rhode Island, died at his home at 
Providence on January 5 in his seventy- 
second year. Mr. Fenner had a wide 
acquaintance in the electrical field, par- 
ticularly among the representatives of 
the wire industry, growing out of his 
manufacture of wire-covering machin- 
ery. One of his well remembered and 
greatly appreciated custams was to 
entertain a number of his electrical 
friends annually at a Providence clam- 
bake. Mr. Fenner was born in Prov- 
idence on March 13, 1843, the son of 
Nicholas Arnold and Deborah (Brown) 
Fenner. He married Emma Frances 
Brayton, daughter of the late Lodowick 
Brayton, by whom he is survived. One 
son, Herbeit Lodowick Fenner, also 
survives him. He obtained his early 
education in Providence, and after a 
few years experience in business suc- 
ceeded his father in the New England 
Butt Company. He served as treas- 
urer of that concern for many years. 
He was also a director in the Industrial 
Trust Company and the Joslin Manu- 
facturing Company. Mr. Fenner took 
a great interest in public affairs, but 
never held political office. He was 
prominent in club life, being one of the 
founders and first treasurer of the Mis- 
quamicut Golf Club, of Watch Hill. He 
was a member of the American Society 
of Mechanical Engineers, the Agawam 
Hunt, the Audubon Society of Rhode 
Island, the Providence Chamber of 
Commerce, the Hope Club, the Prov- 
idence Art Club, the Rhode Island 
Country Club, the Rhode Island His- 
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manufactured entirely in the Clapp- 
Eastham shops. Catalog P has also 
been issued by the company, this dealing 
with parts and materials for wireless 
and other experimental apparatus. 


The“Stuart-Howland Company, 234 
Congress Street, Boston, Mass., one of 
the leading distributors of electrical 
supplies and specialties, is sending to 
some of its customers a 1915 calendar 
of more than usual interest. The cal- 
endar is adorned with a map of heroic 
dimensions, showing the entire war 
zone of central Europe, with the forti- 
fied cities wrought out for easy refer- 
ence in colored ink. 


Metropolitan Engineering Company, 
1248 Atlantic Avenue, Brooklyn, N. Y., 
has issued a new series of sectional 
buletins to take their proper place in 
the company’s loose-leaf binder. They 
refer to illustrated descriptions of di- 
rect-current cable-testing ammeters, 
alternating-current network protectors, 
and several reference shects relating 
to typical service installations of the 
Metropoitan protective devices. Copies 
of these bulletins will be furnished to 
those interested upon request. 


Munning-Loeb Company, Matawan, 


N. A has issued a bulletin, No. 600, 
entitled “Anodes and Plating Salts,” 


E 
MALWARE AA Ase tN AS OY 


Vol. 66—No. 4 


torical Society, the Rhode Island 
School of Design, the Squantum Asso- 
ciation, the Turks Head Club, and a 
director of the Puritan Life Insurance 
Company. 
DATES AHEAD. 
Northern White Cedar Association. 
Nineteenth annual meeting, Muinneap- 
olis, Minn., January 26-27. Secretary, 
N. E. Boucher, Minneapolis. 


Western Association of Electrical 
Inspectors. Annual meeting, Hotel 
Radisson, Minneapolis, Minn., January 
26-28. Secretary, W. S. Boyd, 175 
West Jackson Boulevard, Chicago, Il. 


National Convention of Builders’ Ex- 
changes. Columbus, O., January 26-28. 
Secretary, J. M. Vollmer, Louisville, 
Ky. 

National Independent Telephone As- 
sociation. Eighteenth annual conven- 
tion, La Salle Hotel, Chicago, IMN., 
February 3-5. Secretary, F. B. Mac- 
Kinnon, Topeka, Kans. 


American Institute of Electrical En- 
gineers. Midwinter convention, New 
York City, February 17-19. Secretary, 
F. L. Hutchinson, 33 West Thirty- 
ninth Street, New York, N. Y. 


“Made in the U. S. A.” Industrial 
Exposition. Grand Central Palace, 
New York City, March 6-13. Presi- 


dent, H. A. Cochrane, Fifth Avenue 
Building, New York, N. Y. 

New England Section, National Elec- 
tric Light Association. Question Box 
Convention, City Club, Boston, Mass., 
March 9-10. Secretary, Miss O. A. 
Bursiel, Boston, Mass. 
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which not only describes these prod- 
ucts of the company, but contains in- 
formation on anode characteristics, eff- 
ciencies and effect of shape, that 
should be of special interest to platers 
and all users of anodes. The bulletin 
is well illustrated, showing interesting 
views of stages of anode decomposition. 
The latter pages of the book contain 
a special discussion on single and dou- 
ble nickel salts. Copies of the publica- , 
tion will be sent anywhere upon request 
to the company. 


The Pelton Water Wheel Company, 
San Francisco, Cal., has issued a very 
well illustrated booklet of 64 pages en- 
titled “The Pelton System of Power.” 
This shows the adaptability of Pelton 
water wheels for driving every type of 
machinery, and shows the surprising 
amount of power that can be developed 
from even a small stream under a mod- 
erate or high head. The booklet con- 
tains a great deal of valuable hydraulic 
information never before published. 
Copies of this booklet, which is desig- 
nated as Bulletin No. 8, can be obtained 
from either the San Francisco or New 
York offices of the company on request. 

Westinghouse Electric & Manufac- 
turing Company, Pittsburgh, Pa., has 
issued a catalog of its electric start- 
ing, lighting and ignition systems for 
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gasoline automobiles. The equipment 
includes lighting and battery-charging 
generators, starting motors, combined 
lighting and starting motor-generators, 
batteries, meters, switches, ignition ap- 
paratus, etc. Thus it is possible to 
provide an outfit to meet any needs, 
either independent or combined. All of 
the wiring is on the single-wire plan. 
The publication (No. 1532-A) describes 
and illustrates all parts of the equip- 
ment, giving also characteristic curves 
and dimension diagrams. 


The Emerson Electric Manufacturing 
Company, 2024 Washington Avenue, St. 
Louis, Mo., has issued catalog No. 6700. 
This is the 1915 catalog of Emerson fan 


motors for alternating current and di- 
rect current. Each of the many types 
of desk, ceiling and column fans, both 
of the oscillating and non-oscillating 
types, is described in detail, with nu- 
merous illustrations. The most striking 
addition to the line of Emerson fans is 
the new nine-inch oscillator, which is 
designed particularly for use in homes 
and other places where a low-cost, 
light-weight and efficient fan 1s desired. 
Other new types are twelve-inch desk 
and oscillating fans with six blades for 
25-cycle circuits; 25-cycle and 60-cycle 
ceiling fans have also been added. 
DeLaval Steam Turbine Company, 
Trenton, N. J., has now ready for dis- 
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tribution its catalog B. This is a book 
of 300 pages, devoted to DeLaval high- 
efficiency centrifugal pumps, both of the 
single-stage and multi-stage types for 
all capacities and heads. The character- 
istics, design, manufacture and testing 
of these pump equipments is described. 
The adaptation and proper selection of 
centrifugal pumps for various purposes 
is explained, and several special chapters 
are included on speed-reducing gears 
and turbine-driven waterworks pumps. 
The book is very well illustrated, with 
several hundred half-tone and line illus- 
trations, and contains much valuable 
information to anyone interested in 
pumping problems. 


Record of Electrical Patents. 
Issued by the United States Patent Office, January 12, 1915. 


1,124,249. Manufacture of Electric Cables. 
G. A. Anderegg, assignor to Western Elec- 
hai Co. For making twisted telephone 

rs. 

1,124,256. Control for Pneumatic Dis- 
patch Apparatus. R. Ball, Philadelphia, 
Pa., assignor to International Pneumatic 
Co. Timing mechanism and control for 
driving motor. 

1,124,260. Stop Mechanism for N a 
Machines. W. E. Beadle, assignor to S. M. 
Langston Co., Camden, N. J. Solenoid- 
actuated brake apnlicator. 

1,124,264. Starter for Engines. V. Ben- 
dix, Chicago, Ill. Relates to gear connec- 
tion between starting motor and engine. 

1,124,267 to 1,124,271. System for Trans- 
ferring Freight and Baggage. M. U. Bern- 
heim, assiggnor to Alvey-Ferguson Co., Cin- 
cinnati, O. Five patents covering detalls 
and modifications of a system, including 
electrically driven trucks operating in 
grooved ways. 

1,124,272. System for Handling Freight 
and Baggage. M. U. Bernheim, assignor 
So Alvey-Ferguson Co. Modification of 
above. 

1,124,273. System of Transferring Freight 
and Baggage. M. U. Bernheim, assignor to 
Alvey-Ferguson Co. Further details of 
carrier. 

1,124,275. Motor Truck. E. M. Beskow, 
New York, N. Y., assignor to Commer- 
cial Tractor Co. Relates to motor and 
battery support and other details of 
chassis. 

1,124,277. System of Distribution. J. 
Bijur, assignor to Safety Car Heating & 
Lighting Co.. New York, N. Y. Axle- 
driven car-lighting set with special speed- 
controlled switch and regulator. 

1,124,280. Electric - Motor - Controlling 
Means. J. C. Brackett, Chicago, Il. For 
limiting the speed control to only one con- 
trol station at a time, but permitting any 
station to stop the motor. 

’ - Process of Lining Containers. 
L. Bradley and H. L. Bradley, assignors 
to Allen-Bradley Co., Milwaukee, Wis. 
Metal tube for compression resistances is 
Nae pob insulating clay by spinning and 

n 

1,124,290. Current-Controlling Device 
for Electric Circuits. G. A. Burnham, as- 
signor to S. B. Condit, Jr., Boston, Mass. 
pe limiter for flat-rate lighting cir- 

s. 

1,124,303. Electric Flatiron. W. H. Dal- 
ton, Salem, Mass. Tailor’s iron, with 
means for relieving tension from cord. 

1,124,314. Automatic Telephone-Ex.- 
change System. F. R. McBerty, assignor 
to Western Electric Co. Selector switch 
with magnetic clutch. 

1,124,315. Process for Electrolytically 
Refining Tin. G. Michaud and E. Delas- 
son, Montreuil. France. Electrolyte com- 
posed of protochloride of tin, sulphuric acid, 
magnesium chloride, and boric acid. 

1,124,334. Lighting Device. A. Salzer, New 
York, N. Y. Dome with extension drop 
ent and colored panes about the lamp 
1,124,348. Lantern. L. Gilbert Spencer, 
Chicago, Ill. Electric lantern of switch- 
man's type with bail-controlled swtich. 
1,124,352. Electrical indicator for Mall- 
Soxes. R. Stegemann and A. Johannes, 
Two Rivers. Wis. Has electric alarm. 
1,124,364. Process of Manufacturing Gas. 
B. Van Steenbergh. Goshen, N. Y. Con- 
sists in heating by electric current a con- 
tact body and catalytic material. 

1,124,391. Combined Bollard and Forward- 
Deck Light. L Chase, assignor to Elco 


Co., Bayonne, N. J. Electric boat lamp 
with special housing. 

1,124,401. Telephone Receiver. H. C. 
Egerton, assignor to Western Electric Co. 
Has sound-tube on each side of diaphragm. 

1.124,410. Flre-Alarm. F. Franek, Chug- 
water, Wyo. Burning of a combustible 
sphere allows closing of circuit. 

1,124,413. Transmitter. H. Gernsback, 
New York, N. Y. Relates to construction 
of carbon-granule cell. 

1,124,428. Trolley-Wheel Guard. J. . 

Hanson, Moville, Iowa. Relates to control 
of guard arms. 
- 1,124,456. Device for Securing Armature 
Collis. P. Kennedy and J. A. Misland, as- 
signors to Consolidated Railway Electric 
Lighting & Equipment Co., New York, N 
Y. Comprises circumferential wrapping of 
wire and underlying clamp bars. 

1,124,460. Air Motor. G. Koesis, St. 


No. 1,124,526.—Motor-Driven Bell-Ringer. 


Clairsville, O., and J. Ltké, Latrobe, Pa. 
Compressed-air engine drives dynamo that 
charges storage battery. 

1,124,463. Indicating Device for Motor 
Vehicles. H. Kramer, New York, N. Y. 
Electrically controlled street indicator. 

1,124,468. Stop Mechanism. S. M. Lang- 
ston, Camden, N. J. Electrically actuated 
clutch-release operated upon passage of a 
predetermined amount of material through 
the machine. 

1,124,470. Interruoter for Electromag- 
netic Reciprocating Devices. A. Le Blanc, 
New York, N. Y. Make-and-break device 
for the solenoid circuit. 

1,124,473. Time-Controlled Switch. F. 
Leonard, Rochester, N. Y. For attachment 
to alarm clock. 

1,124,488. Sem!-Mechanical Telephone- 
Exchange System. F. McBerty, as- 
signor to Western Electric Co. Includes 
point finders, keys and selectors. 

1,124,505. Pneumatic-Dispatch-Tube Ap- 
paratus. J. T. Needham, assignor to Lam- 
son Co., Newark, N. J. Pump motor is 
ead started from any receiving 
point. 

1,124,525. Mechanical Bell-Ringing De- 
vice. H. von Reppert, Cologne, Germany. 
Bell is intermittently oscillated by motor, 
which is controlled through contact disks. 
(See cut.) 

1,124,541. Thermostat. H. D. Singer and 
H. V. D. Pratt. Hospital, Ii. Thermo- 
metric circuit-closer. 


1.125,544. Display Lighting Apparatus. 
W. H. Spencer, assignor to G. F. Spencer, 
New York, N. Y. A cylindrical band with 
color elements is rotated by a motor both 
on its axis and at right angles thereto. 


1,124,547. Mouthpiece for Transmitters. 
L. Steinberger, New York, N. Y. Formed 
of molded insulating compound so as to 
have narrow inner central opening to 
hemispherical chamber at center of di- 
aphragm. ' 

1,124,648. Electric Heating Attachment 
for Radiators. T. . Steller, Houghton, 
Mich. Heating element in bottom con- 
necting pipe. 


1,124,555. Method of Exhausting Vessels. 
C. J. Thatcher, Upper Nyack, N. Y. For 
incandescent lamp with gas absorber or 
vacuum-getter; after mechanical exhaus- 
tion the filament is brought to intense in- 
candescence to accelerate absorption of 
residual gas. 


1,124,661. Coin Box. R. I. Utter, as- 
signor to Kellogg Switchboard & Supply 
Co., Chicapo, Ill. Electromagnetic coin- 
depositing device can be operated from 
either main or extension telephone. 

1,124,580. Method of and Means for Lo- 
calizing Sound Reproduction. E. H. Amet, 
Redondo Beach, Cal. Includes an elec- 
trical sound transmitter operated by a 
talking machine, telephone receivers and 
an automatic device for switching in one 
or another of the receivers. 

1,124,583. Locomotive-Stopping Appar- 
atus. J. W. Barnes, Jr., Becket. ass. 
Electromechanical means controlled by 
track circuits for shutting throttle and ap- 
plying brakes. 

1,124,698. Telegraphy. P. B. Delany, as- 
signor to Telepost Co., New York, N. Y. 
Includes a local chemical recording circuit 
recording by currents of one polarity and 
means for sending currents of opposite 
polarity to prevent marks by local chemical 
action. 

1,124,599. Electric-Circult-Protecting Ap- 
paratus. G. R. Fessenden, Jr., Lancaster, 
N. Y. Circuit-breaker is shunted while 
starting the motor. 

1,124,600. Method of naang and Purify- 
ing Water. W. S. Franklin. South Bethle- 
hem, Pa. Consists in causing ozinized air 
to pass through and lift the water in the 
pipe. 

1,124,601. Apparatus for Ralsing and 
Purifying Water. W. S. Franklin. Has 
electric ozinizer at end of pipe. 

1,124,608. Automatic Telephone System. 
G. Grabe, assignor to Siemens & alske, 
A. G., Berlin, Germany. Includes selectors 
and connectors having contacts arranged 
in rows in a non-decimal system. 

1,124,617. Electric Signaiina Apparatus 
and Circults Therefor. F. B. Herzog. New 
York, N. Y.: H. Herzog, executrix of said 
F. B. Herzog, deceased. Has an annun- 
ciator at the central station for each signal 


ne. 

1,124,624. Retrieving Trolley. C. E. 
Lang. assignor to Wasson Engineering & 
Supply Co., Santa Rosa. Cal. For lower- 
ing the trolley pole when trolley wheel 
keaves wire. 

1,124,630. Dynamo-Electric Machine. 
H. Lippelt, New York. N. Y. Condensers 
are introduced into the open-coil arama- 
ture circuits shortly before the coils are 
disconnected. 

1,124,632. Elevator Signaling System. 
W. B. Lucas, River Forest, TI., assignor 
to Lucas Signal & Control Co. Electric 
floor and car signals controlled by succes- 
sive changes of resistance. 
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1,124,635. Lighting Means for Motion- 
Picture Auditoriums. F. G. McPherson, 
assignor to Shadolite Mfg. Co., Feaver 
PR oe Tams and eae poner 

rangea on ceiling to light screen an 
front of auditorium. 

1,124,653. Outlet or Junction Box. ¥. C. 
Phelps, Springfield, Mass. Base and cap 
have openings that can be made to close 
or open by relative turning of the two 
parts. 

1,124,658. Means for Preventing the 
Creeping of Oil upon Shafts or Axles. C. 
A. Psilander, assignor to Westinghouse 
Electric & Mfg. Co. For railway motor 
with quill. 

1,124,666. Electric Lock. W. A. Schutz- 
mann, New Iberia, La. Electromagnet 
controls bolt. 

1,124,678 Circult-Controliler. T. Var- 
ney, assignor to Westinghouse Electric & 
Mfg. Co. Indunction-motor starter with 
Spring to make closure of starting and run- 
ning contacts. 

1,124,680. Selective Signaling Device. 


J. A. Wotton, assignor to Western Electri 
Co. Pawl-actuated. ie 


1,124,681. Lamp- Signal 
A. nls J. a Wright, Metuchen, 
. J. cludes spec sw - 
ling the irouia.. EE ARROI 
1,124,683. Percolator. T. Abtmeyer, as- 
signor to Westinghouse Electric & Mfg, Co. 
EA anran oe Kata ehi to utilize 
and outer heat 
the heating element. ARE CEE Al 
, 124,684. Pneumatic Cleaner. G. W. 
Allen, assignor to B. F. Sturtevant Co., 
Boston, Mass. Has motor-driven fan com- 
prising one set of blades to pass air 
through the dust collector and a second set 
of blades for air-cooling the motor. 
1,124,698. Apparatus for the Production 
of Giass Articles. B. D. Chamberlin, as- 
signor to Empire Machine Co., Portland, 
Me. Motor controls the blow pipe. 
1,124,700. Biow Pipe- Receiving Device 
berlin ass- Blowing Machines. B. D. Cham- 
7 signor to mpir 
Modification of No. 1,124,698. ene GO 


Apparatus for 


1,124,704. Electric Typewriting Tele 
Apparatus. G. C. Clar A MAAA of 5 rn 
fifths to W. H, Maxson, Oakland, Cal., and 


C. A. Graham, Nevada City, Cal. Sendi 
and printing mechanisms controlled by io 


cal relays. 
1,124,712. Trolley Hanger. C. H. Davis 
Westinghouse Electric & Mfg. 


oo ee T 

o. ermits limited 

trolley wire ed vertical movement of 
, 124,732. Controller for Electric Motors 

x W. arris, assignor to Westinghouse 

Bee fan = atin Circuit-breaker opened 

ne vo 

any phase. tage or reversal of 
9149,/3S/. Sterilization of liquids. 

Henri, A. Helbronner, and M. von RARIS. 

hausen, Paris, France: assignors to R. U. 
Co. Liquid is exposed to ultra-violet 

rays from quartz-tube mercury-vapor lamp. 

yy ATSI. Sender. J. A. Kropp, Newark, 


. J., assignor to West 
Special circuit-interrupter. Electric Co. 


ene Electromagnetically Operated 
Were ee Re pe ager tinal to Western 
armature, s to pivot mounting of 
7124,799. SI naling System. C. H. P l 
Binghamton, N. Y., assignor | Star ee 
tric Co. Fire-alarm system. CARE ENE 


1,124,808. Vibrator. E J - 
neapolis, Minn., assignor of ae ion 
ateg eee Electromagnetically actu- 

1,124,809. Circult-Controliin Appa 
F. W. Roller, East Orange, N Depe 
to Roller-Smith Co. Circuit-making-and- 
moakn device for double-reading instru- 

1,124,814. Controlling Devi ; 
matic Musical instruments, TW. anaa 
Neer to oe Wurlitzer Mfg. Co., 

onawanda, N. Y. 
switch-shifting member. D a 

1,124,819. Escutcheon Piate. C. Sikorski, 

lamp and push- 


Dayton. O. Has elect 
Sutton Pg keyhole. oe 

s 124,832. Time-Limit Circuit. 

. C. Badeau, Bethlehem, Pa., P ars 
ent ee Bl Has two movable ele- 

' e da 
dan a. mped and the other un- 

1,124,849. Electrically Ene ized H 
O. 'E. Brush, Joliet. Ti Wine coiled snout 
core but insulated from Surrounding tube. 

1,124 864, Indicating, Registerin and 
Controlling Device Worked by an Electric 
Current. J. E. Colas, Paris, France. For 
operating electric apparatus on the loco- 
motive through induced currents controlled 
by track circuits. 

1,124,665. Multiple Lighting-Arrester. C. 
FE. Cox, Eaton, O. Terminals mounted on 
inverted cup. ° 

1,124,879. Automatic Film-Mover. B. Ed- 
mond and N. Barnes, Houston. Tex. 
Includes electric projecting lamp and sole- 
noid film control. 
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1,124,904. Artificial Line. R. S. Hoyt, 
assignor to American Telephone & Tele- 
graph Co. To simulate the impedence of 
an actual loaded line; comprises precom- 
puted resistance and reactance compo- 
nents. 

1,124,910. Electrical Heater. E. D. John- 
son and G. A. Cathey. Klamath Falls, Ore. 
Open conical resistance element is inserted 
into water chamber. 

1,124,913. Signaling System, Particulariy 
for Artille Purposes. Kaminski, as- 
signor 10 Siemens & Halske Aktiengesell- 
schaft., Berlin, Germany. Two intercon- 
nected transmitters. 

1,124,939. Electric-Lamp Fixture. T. 
Nelsen, Chicago, lll. Bracket with special 
separable globe-holder. (See cut.) 

1,124,945. Shade-Support. C. H, Peter- 
sen, assignor to J. E. Randell, Chicago. NL 
Permits the shade to expand without frac- 
ture. 

1,124,969. Device for Closing Windows. 
J. A. Stockwell, assignor to F. E. Stock- 
well, Paxton, Neb. Includes electromag- 


netic release, 

1,124,989. insulated Ralil-Joint. J. P. 
Wright, Newark, Del. Has flange and 
head-insulating plate in sections. 

1,125,004. Potential Starter for Alter- 
nating-Current Motors. H. W. Cheney, as- 
signor to Allis-Chalmers Mfg. Co. Trans- 
formers and drum-type controller are all 
mounted in one casing. 


No. 1,124,939.— Bracket. 


1,125,028. Electric Vaporizer. F. Kuhn, 
Detroit, Mich. Resistor is arranged within 
the open center of gasket in a pipe. 

1,125,030. Rear indicator for Vehicles. 

. A. Laubersheimer, Los Angeles, Cal. 
Electric lamp and semaphore. 


Patents Expired. 
The following United States electrical 
patents expired on December 28, 1914: 
596,054. Electric Railway. E. C. Crocker, 
Bridgeport, Conn. 
596,085. Electrical Signal Bell for 
Street Cars. J. P. Orr, Pittsburgh, and 


T. F. Galvin, McKeesport, Pa. , 
596,131. Trolley. A. Travaglini, Phila- 
delphia, Pa. 


596,134. Signaling Circuit for Fire and 
Police Systems. A. Earrett, Kansas City, 


Mo. 

596,135. Securing Means for Covers of 
borat Pr Machines. N. C. Bassett, 

ass. 

Armature Winding and Coil. A. 
F. Batchelder, Schenectady, N. Y. 

596,152. Detachable Laminated Pole-piece 
for Dynamo-electric Machines. H. Grei- 
genhöðner, Schenectady, N. Y. 

696,157. Apparatus for Electrolytically 
Producing Alkalies. J. Hargreaves, Wid- 
nes, England. 


596,160. Electric Heater. Hugo Hel- 
berger, Munich, Germany. 

596,172. Lead for Sounding. J. Mohs, 
Brandenburg. Germany. 

596,182. Electric Railway. W. R. Potter, 
Schenectady, N. Y. 

596,186. Phase Regulator. C. P. Stein- 
metz, Lynn, and E. W. Rice, Jr., Swamp- 
scott, Mass. 

596,190. Induction Wattmeter. E. Thom- 


son, Swampscott, and W. H. Pratt, Lynn, 
Mass. 

596,197. Electrical Protective 
A. S. Wiliams, Newton, Mass. 

596,201. Electrical Signaling System. J. 
P. Buchanan, Boston, Mass. 

596,224. Trolley Rai. W. A. P. Willard, 
Jr., Hull, Mass. 


Device. 
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996,225. Trolley Rail for Electric Roads. 
W. A. P. Willard, Jr. 

596,226. Electric Signaling System. A. 
J. Wilson, Port Chester, N. Y. 

596,229. Underground Junction Box for 
Pectnc Conductors. W. F. Bossert, Utica, 

596,236. Electric Gas-Lighting Device. 
A. L. Bogart, New York, N. Y., and L. R. 
S. White, Waterbury, Conn. 


596,250. Fire Telegraph Repeater. F. A. 
Skelton, Newton, Mass. 
596,272 to 596,274. Electric Bicycle. H. 


W. Libbey, Boston, Mass. 

596,276. Telephoning from Cars in Mo- 
tion. H. W. Libbey. 

596,283. Electric Current Meter. 
Wilson, London, England. 

596,306. Dvynamo-Electric Machine. P. 
W. Power, Pittsfield, Mass. 

596,320. Printing Telegraph. B. A. 
Brooks, Brooklyn, N. Y. 

596.356. Electric Call-box System. W. 
T. Budds, Charleston, S. C. 

596,353. Quick-break Switch. R. C. De- 
mary, Buffalo, N. Y. 


R. P. 


396,418. Magneto-electric Signaling Ap- 
paratus. A. S. Williams, Newton, Mass. 
596,456. Trolley for Electric Railway 


Cars. E. Cone, Chicago, Tl. 
Reissue 11.645. Signaling Circuit. J. J. 


O'Connell, Chicago, Nl. 


The following electrical patents expired 
January 4, 1915: 


596.483. Electric Fan. O. F. Conklin, 
Springfield, O. 

556,496. Telephone. W. Gray, Hartford, 
Conn. ; 

596,506. Electric Switch W. S. Hill. 
Hyde Park, Mass. 

596,509. Signaling Apparatus for Tele- 
phone Systems. F. J. Holmes, Cleveland, 

"596,512. Automatic Stop-motion Snap 
Switch. J. D. Ihider, Yonkers, N. Y. 

596.513. Compound Erake for Electric 
Elevators. J. D. Ihlder. 

596,514. Safety Magnet Brake. J. D. 
Ihlder. 

596,515. Starting Box for Electric Mo- 
tors. J. D. Ihider. 

596,567. Converter for Monophase Cur- 
rents. <A. Blondel and G. Sautter, Paris. 
France. 

596,582. 


Means for Varying Candlepower 
of Incandescent Electric Lamps. C. ; 
Felch. Natick, Mass. 


596.609. Supervisor Signal for Telephone 
Switchboards. .F. R. McBerty, Downers 
Grove, IIL 

596.610. Signaling System for Telephone 
Trunk Lines. F. R. McBerty. 

596,625. Plug and Springjack for Tele- 
phone Switchboards. C. E. Scribner, Chi- 
cago, T. 


596 626. Springjack for Telephone Switch- 
board. C. E. Scribner. 

596,627. Annunciator for Telephone Lines. 
C. E. Scribner. 

596,628. Supervisory Signal for Telephone 
Switchboards. C. E. SeT , 

596.629. Testing Apparatus-for Multiple 
Switchboards. C. E. Scribner. 

596,630. Apparatus for Telephone Switch- 
boards. C. E. Scribner. 


596,654. Process of Producing High 
Vacuums. E. F. Dwyer, Lynn, Mass. 
596,650. Alarm-clock Attachment. P., C. 


Howe. Boston. Mass. 

596.696. Electric Oven. L E. Custer. 
Dayton, O. 

596,719 and 596,720. Magnetic Ore Sepa- 
rator. L. G. Rowland, Camden, N. J. 

696,729. Suppcrt for Electric Lamps. O. 
C. White, Worcester, Mass. 

596.774. Electric Signaling Apparatus. F. 
B. Herzog, New York, N. Y. 

596.791. Voltaic Battery. H. E. de R. de 
Lavison, Neullly-sur-Seine, France. 

596,896. Apparatus for Telephones. F. 
B. Cook, Chicago Tl. 

596,808. Telephone Transmitter. D. A. 
Fleming. Indiana, Pa 


596,812. Subterranean Electric Conduit. 
W. D. M. Howard, Redwood City, Cal. 
596,834. Telephone Transmitter. J. H. 


Spencer and M. S. Keyes, New York, N. Y. 
596,850. Telephone Switch Plug. F. B. 
Cook, Chicago, II. 


e Telephone Apparatus. F. B. 
ook. 

596,852. Switch for Telephone Circuits. 
F. B. Cook. 

R36.97. Electric Cable for Propulsion of 
Vehicles. A. Norman, Toronto, Canada. 

596,923. Automatic Potential Regulator 


for Dynamos. A. A. Tirrill, Whitefield and 
P. S. Tirrill, Groveton, N. H. 

596.926. Trolley Guard. H. J. Vogler and 
A. Flores, San Antonio, Texas. 

596,943. Electric Clock. F. Richard, 
Lynn. Mass. 

NY#,955. Automatic Temperature Regu- 
lator. A. A. Boss, Detroit, Mich. 
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TELEPHONING ACROSS THE CONTINENT. 

The telephone is an American invention, and from 
the start this country has taken the lead in tele- 
phonic development. This is especially true of long- 
distance telephony, for, while achievements in this 
field have not been lacking in Europe, the distances 
to be covered in America have been greater, and the 
telephone engineers of this country have met the 
ever enlarging problems as fast:as it was possible 
to do so. For some years telephonic communication 
between Boston and Denver has been possible, and 
this represents the maximum distance of commercial 
operation of telephone lines anywhere in the world 
up to the present time. 

This week, however, the record for long-distance 
telephony has been broken, due to the achievement 
of the officials and employees of the American Tele- 
phone and Telegraph Company in successfully con- 
necting San Francisco with the Atlantic Coast in tele- 
phonic communication. The formal opening of this 
line took place on Monday, when communication 
was held between San Francisco, New York, Boston 
and Washington. The President of the United States 
sent greetings to the director of the Panama-Pacific 
International Exposition, and conversation was also 
carried on between Prof. Alexander Graham Bell in 
New York City, and Mr. Thomas A. Watson in San 
Francisco, these two gentlemen being the two who first 
held conversation at a distance by means of the telephone 
when that instrument was invented by Professor Bell 
in 1876. The original telephone transmitter was suc- 
cessfully used in this conversation. Many others spoke 
over the 3,400-mile line. The line is not yet open for 
commercial service, but will be in the near future. 

Many engineering difficulties had to be overcome 
in arriving at this achievement, and great credit is 
due Mr. John J. Carty, chief engineer of the company, 
in that solution. Telephone communication over 
such distances is, of course, only possible through 
the use of the Pupin loading coil, but even with its 
assistance the problem is not a simple one. The 
best conditions of insulation, freedom from interfer- 
ence, etc., were necessary, and this required the con- 
struction of special lines for the purpose. East of 
Denver such reconstruction had already been done, 
so that two complete circuits were available for the 
derivation of the phantom circuit, which gives the 
most successful operation over such long distances. 
Now the line is complete to the Pacific Coast. _ 

Not only did the engineering problems involved 
require a master mind for their solution, but the 
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commercial problems of financing and organizing 
the work had to be met. These were successfully 
accomplished under the direction of Mr. Theodore 
N. Vail, the president of the company, to whom so 
much of the progress in the field of commercial 
telephony is due. 

The line from San Francisco to New York has a 
length of 3,400 miles, but it is understood that con- 
versation can also be regularly carried on with Bos- 
ton, which represents a somewhat greater distance. On 
Monday, however, a special connection was made at 
Boston of two lines, one to San Francisco and the other 
to the Georgia home of President T. N. Vail, and 
conversation was carried on over a line totalling 
4,750 miles. Of course the same service is available 
at intermediate points, and no doubt will soon be ex- 
tended to various points of the country located on 
branch lines, so that soon the entire country may be 
regarded as constituting a single telephone system. This 
is certainly a great achievement for the leaders of the 
telephone industry. 


ESTIMATING. 

One of the most important details of the electrical 
contractors’ work is the estimation of the costs of a 
prospective job. Not only is correct estimating nec- 
essary for the contractor to come out ahead on his 
contract, but it is usually necessary if any contracts 
are to be secured at all on a competitive basis. More- 
over, it is absolutely necessary if the contractor 1s 
not to handle a considerable percentage of his jobs 
with nothing but a loss to show for his efforts. 

Some of the requirements of a good estimator were 
given in a paper by Mr. C. R. Kreider before the 
Electrical Contractors’ Association of Wisconsin, 
which is printed in this issue. Mr. Kreider also 
pointed out the necessity of encouraging men who 
are skillful in this work to persist in it by adequate 
payment for their services. The work is one requir- 
ing considerable experience and judgment, as well as 
ability to make use of the records of work upon pre- 
vious jobs. While it is an important element in the 
business, it is too often regarded as a part of the 
work which does not require the services of a high- 
class man. 

Mr. Kreider’s advice that the contractors refuse to 
bid on jobs in cases where they are not given proper 
facilities and opportunity for making correct esti- 
mates, is one which it would be well for all con- 
tractors to follow, and it is one of the points where 
much good can be achieved by co-operation between 
them. The estimate made in haste or made without 
proper knowledge of all the details of the job, is the 
estimate which frequently leads to too low a bid and 
to a contract which must be completed at a loss. 
Such a condition is always an inducement to skimp 
the work and the materials, with perhaps eventually 
a lowering of the reputation of the contractor. In- 
sistance upon proper and fair conditions as a right, 
is certainly a desirable course, and one which it is 
not impossible to follow. 


ELECTRICAL REVIEW AND WESTERN 


ELECTRICIAN Vol. 66—No. 5 


LIGHTING AND POWER RATES. 


The classification of the customers of electric light 
and power companies for the purpose of rate-making 
has become quite general, and is justified on the basis 
of the cost of service as well as upon the basis of the 
value of the service, which no doubt was an important 
consideration in first developing such a distinction be- 
tween consumers. The cost of serving a customer de- 
pends not only upon the amount of energy which he 
consumes, but also upon his maximum power demand, 
the time at which this demand occurs, the power- 
factor, etc. In classifying customers for the purpose of 
distinguishing between the cost of service to the differ- 
ent classes, it is the load-factor, the power-factor, the 
diversity-factor, etc. (factors which can be measured 
and so definitely determined quantitatively) rather than 
the use to which the energy is put, which should be 
given consideration. The measurements indicated, how- 
ever, are not always easy, and would often cost more 
than a knowledge of them warrants. A natural classi- 
fication of customers is consequently made upon the 
basis of: use to which the energy is put, since given 
classes of use usually represent similar conditions as 
respects the elements entering into the cost of service. 
The first natural distinction to make between uses is 
with respect to lighting and mechanical power, espe- 
cially so as this represents the historical development. 
Electric current from central stations was at first used 
for lighting purposes alone, but after the general in- 
troduction of the electric motor, the field of application 
was widely extended by the inclusion of electric motor 
service. The other uses of current, such as for heating 
purposes, electrolysis, battery charging, etc., have here- 
tofore been largely incidental, except in particular local- 
ities. Latterly separate classifications in the schedule 
of rates have been made for some of the uses last men- 
tioned. In making these classifications of customers as 
to the use to which energy is put, it should not be lost 
sight of that these classifications are made merely for 
convenience, and that the real distinctions are as to 
load-factor, hours of use, etc. 

When the question comes up, consequently, as to the 
classification which should be made of a customer who 
proposes to use current principally for heating, or for 
lighting for an industrial purpose such as photography, 
this classification should be made with respect to load- 
factor and other critical factors, rather than by a rigid 
adherence to a strict definition of the criteria of classifi- 
cation. This should even apply to the all-day use of 
current for strictly lighting purposes, as in office build- 
ings or factories where artificial lighting is never re- 
placed by daylight. There is no reason why such in- 
stallations should not receive a rate quite as low as the 
rate for power, especially as the latter is quite frequent- 
ly utilized through the period of peak load. Insistance 
upon the conversion of electrical energy into mechanical 
motion to receive a minimum rate is an entirely arbi- 
trary action. 

One use of electric current to which the above dis- 
cussion applies is for the lighting of fixtures for display 
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Purposes in the show rooms of electrical dealers and 
contractors. Such lighting is frequently kept up 
throughout the entire day, and forms just as desirable 
a load for the central station as if the same energy were 
utilized in driving a motor. The demand is fairly con- 
stant and extends over long hours of use, and these are 


the conditions which should earn a low rate per kilo- | 


watt-hour. Considerable dissatisfaction has been en- 
gendered among electrical contractors by having such 
service classified as lighting, and payment required at 
the maximum lighting rate. Such conditions of use 
deserve a different classification. | 

An attempt to avoid the distinction between lighting 
and power has sometimes been made by the installation 
of a motor-generator set which is used for lighting pur- 
poses, and yet which is classified as a power load. It 
is a pity that rigid adherence to faulty rules of classi- 
fication have made such an installation necessary, since 
the investment in such machinery is economically a 
pure waste. Yet the fact remains that it has often 
served the desired purpose. In other places, however, 
it has been regarded as a subterfuge which would not 


be recognized, and payment for such energy as a light- 


ing load has been required. Until classifications can 
be arranged on a purely logical basis, instances of this 
kind will no doubt occur, but where any leeway is pos- 
sible in interpretation the effort should be made to clas- 
sify different loads upon their intrinsic merits, rather 
than upon the basis of the particular form of energy 
into which the electrical energy supplied is transformed. 


ELECTRIC TOWING AT THE PANAMA 
CANAL. 

The Panama Canal has presented the opportunity 
for several applications of electricity which hereto- 
fore have either not been utilized or not upon such 
a scale as is possible in the Canal Zone. In a previ- 
ous issue a description was given of the operation 
and control of the locks which connect the several 
portions of the Canal, and in this issue an article is 
begun which describes the electric towing system for 
conducting vessels through these locks. 

The Panama Canal represents the first instance 
where electric locomotives have been used for this 
purpose. The design and construction of the ma- 
chinery involved many new and interesting engi- 
neering problems in order to provide for every pos- 
sible contingency, and to insure absolute safety in 
towing the largest vessels through the locks. While 
in any case the possibility of accident in canal locks 
may be somewhat remote, the damage which may 
occur should control be lost of a vessel in the locks, 
or should one of the gates give way, is enormous. 
Investigations of previous collisions between ships 
and lock gates have shown that these have been due 
to a misunderstanding of signals between captain 
and engineer. A system is therefore desirable which 
will make this impossible. 

In the system adopted, electric locomotives on each 
side of a lock not only tow the vessel along, but also 
control its position in the lock. When the locomo- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


185 


tives are once connected by cable with a ship, there 


is no necessity to break this connection until the ves- 
sel is ready to leave the lock, as the locomotive car- 
ries a capstan upon it and accompanies the vessel 
through the complete length of a set of locks. This 
is possible because the locomotives operate upon a 
track which climbs an {incline at each gate, this being 
made possible by the rack-rail system which has 
been adopted. The completeness with which the de- 
tails of this design are worked out is attested by the 
successful operation which has attended the trials 
of this system, and great credit is due the engineers. 
Only time can tell whether the installation will be 
permanently satisfactory, but it has started out un- 
der most promising auspices. 


ELECTRICAL DEVELOPMENT WORK IN 
ENGLAND. 
English electrical men, who have been so long and 


so repeatedly accused of failing to proceed along well 
organized lines with a general scheme for encour- 
aging the uses of electricity, are taking steps to 
repair the deficiency. The principle of every section 
helping iteself has not been followed with satisfac- 
tory results, because there has been no uniform 
policy, and with that lacking there has consequently 
been no high level of enthusiasm ; no policy, and no co- 
-operation have meant no enthusiasm and no funds. 
This does not mean that nothing has been done, for 
our pages have at various times borne evidence to 
the excellent service rendered by the Point Five As- 
sociation, the Electric Vehicle Committee, and in a 
far less degree by the Electric Supply Publicity Com- 
mittee. Nowadays the efforts of the last named of 
these three seems to be practically nil, unfortunately. 
There have been innumerable other committees set 
on foot during the last ten years with the object of 
dealing with certain electro-industrial and develop- 
ment matters, but all efforts that have been attended 
even by a moderate measure of success seem to have 
been contributed either on the initiative of or actually 
by the representatives of the electricity supply sys- 
tems which are controlled by the municipal corpora- 
tions. Indeed, it seems now practically certain that 
it is from the Incorporated Municipal Electrical As- 
sociation that English managers and engineers are 
to take their lead in all organized progressive effort. 

This association at its last convention resolved 
upon the formation of an Electrical Development 
Committee, and that committee has just held its 
first meeting in London. Its express purpose may 
be thus defined: to deal with any matters tending 
to encourage the use of electricity from public supply 
mains. Representatives from the various associa- 
tions connected with the supply of electricity and 
allied interests are to be invited to become members 
of the committee. 

It doubtless seems late in the day for such a move- 
ment to have been set on foot, but there is even rea- 
son to believe that at last a thorough and representa- 
tive effort suited to the requirements will be made. 
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Electrical Exports for November. 
The following data regarding the 
electrical exports from the United 
States for last November are obtained 
from the monthly summary of foreign 
commerce, issued by the Bureau of For- 
eign and Domestic Commerce, Wash- 
ington, D. C. i 

The total value of the November elec- 
tr'cal shipments was higher than that 
of any of the preceding three war 
months, but still far below the total for 
November, 1913, approximating 73 per 
cent of the latter total. For the four 
classes for which the number of articles 
shipped is given in the government re- 
ports, there were shipped in November 
the following: Electric fans, 215; arc 
lamps, 35; carbon-flament lamps, 47,- 
870; metal-flament lamps, 105,791. 

In the following table are given the 
detailed figures for the various classes 
for last November and for the corre- 
sponding month of the preceding year: 


Articles. Nov. 1914. Nov. 1913. 
Batteries .............. $ 44.136 $ 105.175 
Dynamos or generators. 112,784 229,146 
Fan8S ....sssssessessss.o 3,825 11,049 
Insulated wire and ca- 

leS i ouei eaaa ai 78,652 181,436 
Interior wiring supplies, 

etc. (including fix- 

tures) ....sassossoeso 53,189 64,232 
Lamps— 

ATC. EE artes ole ass 860 13,948 

Carbon-filament ..... 5,408 8,614 

Metal-filament ...... 22,379 18,411 
Meters and other meas- 

uring instruments.... 32,061 eater Wee 
Motors .......... cee 337,792 474,252 
Static transformers.... 115,955 94,083 
Telegraph instruments 

(including wireless 

apparatus) .......... 3,350 9,283 
Telephones ........000. 143,777 106,609 
All other............... 690,555 927,222 

Total 8 pis es oe aca tases $1,644,723 $2,243,460 

-_————_—_»>--o—____—__ 


Chicago Central Station Institute. 

A series of special lecture courses 
will be begun by the Chicago Central 
Station Institute on February 1, the 
initial lecture being by Louis A. Fer- 
guson on “The Development of the 
Central Station.” This is in Course 
No. 1 dealing with engineering and 
operating. 

Course No. 2, which takes up com- 
mercial engineering, opens on Friday 
evening, February 5, with a lecture 
by John F. Gilchrist on “Working Or- 
ganization of Electric Public Utility 
Corporations.” 

The lectures continue on Monday 
and Friday evenings at 7:30 at 1643 
Edison Building, Chicago, until June 
28. A fee of $10.00 is charged for each 
course. The manager is Fred R. Jen- 
kins, 72 West Adams Street, Chicago. 

—_—_—_~-____ 
Chicago Jovian Meeting. 

William D. McJunkin, of Chicago, 
spoke on the subject of advertising be- 
fore the meeting of the Chicago Jovian 
League on January 25. He called at- 
tention to some of the underlying prin- 
ciples of good advertising and com- 
mented on the value of advertising to 
central-station companies. 
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Engineers’ Society of Philadelphia 
—Proposed Amalgamation of All 
Quaker City Engineers. 

Plans are being made for the amal- 
gamation of all branches of the en- 
gineering profession in Philadelphia, 
including electrical engineers, me- 
chanical engineers, illuminating engi- 
neers, civil engineers, landscape engi- 
neers and others of the great engineer- 
ing family numbering about 3,500 per- 
sons. 

It will be called the Engineers’ So- 
ciety of Philadelphia, and it is the in- 
tention to take over the fine home of 
the Engineers’ Club at 1317 Spruce 
Street. The materialization of these 
plans would mean one of the most 
powerful and intellectual organizations 
in America representing, as it will, all 
the agencies responsible for the wel- 
fare, safety and efficiency of modern 
institutions taken in the broadest 
sense. 

a ee cee 


St. Paul Jovian Meeting. 

The St. Paul Jovian League held its 
regular luncheon on January 21. P. T. 
Glidden, manager of the Consumers’ 
Power Company and president of the 


St. Paul Association of Commerce, 
spoke on accident prevention. Mr. 
Glidden emphasized the alarming 


growth of accidents in our big cities, 
showing that a large percentage of 
them are due to carelessness and in- 
difference, and are preventable. He 
urged that the St. Paul Jovian League 
give its attention to this matter, and 
by co-operation with other societies and 
organizations, help to stop the suffer- 
ing and waste of life and property 
caused by these preventable accidents. 
The League has taken the matter up, 
and will formulate a campaign along 
this line, if it seems feasable. A com- 
mittee was appointed to report at the 
next meeting. 

Mr. Converse, Tribune, announced 
preparations for the joint rejuvenation 
and joviation which will be given by 
the St. Paul and Minenapolis Leagues 
in St. Paul Friday, February 26. 

eee eee 


The American Navy. 

At the meeting of the Electric Club 
of Chicago on Thursday, January 21, 
an address was delivered by George 
E. Foss, for 12 years chairman of the 
Committee on Naval Affairs in the 
House of Representatives, on “The 
American Navy.” 

Mr. Foss said that two lessons were 
to be drawn from the European war: 
First, the necessity for national de- 
fense, and, second, for a merchant 
marine. He pointed out the two views 
regarding the attainment of peace, and 
then presented the arguments for a 
strong navy. 
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Chicago Engineers Give Luncheon 
to Colonel Goethals. 

Col. George W. Goethals, chief en- 
gineer of the Panama Canal and gov- 
ernor of the Canal Zone, was the guest 
of honor at a luncheon tendered to him 
by the Western Society of Engineers 
and the Chicago Engineers’ Club on 
January 22. Nearly 800 members and 
guests of the two organizations greeted 
the builder of the canal in the large 
banquet hall of the Hotel La Salle, 
Chicago, on this occasion. 

W. H. Finley, past president of the 
Western Society, acted as toastmaster. 
Colonel Goethals made a brief and 
modest speech, graciously referring to 
the preliminary work in the canal con- 
struction done by two former Chicago 
engineers, Messrs. Wallace and Stevens, 
who preceded him as chief engineer on 
the great undertaking. The construc- 
tion of the canal was as much an ad- 
ministrative as it was an engineering 
task. The canal is operating more sat- 
isfactorily than anticipated. Consider- 
able work is still needed in handling 
the gigantic landslides and much atten- 
tion will be required for some time un- 
til they are under complete control. 
This was anticipated on account of the 
nature of the soil formation. 

President W. B. Jackson, of the 
Western Society of Engineers, in a 
brief address conferred on Colonel 
Goethals honorary membership in the 
society. E. Hautt, president. of the 
Chicago Engineers Club, also performed 
a similar honor on behalf of the club. 

—eo 

Evening Electrical Course at 

Lehigh. 

The Electrical Engineering depart- 
ment of Lehigh University has or- 
ganized a ten-weeks evening class in 
applied electricity meeting twice a 
week in the Physics Building on the 
campus at South Bethlehem, Pa. This 
course, which includes lectures and 
laboratory work, is an extension of 
similar ;classes in mechanical draw- 
ing, mathematics, etc., which have been 
held for the past two or three years 
and have been wonderfully successful 
in the results attained by the men tak- 
ing advantage of them. It is the in- 
tention of the founder of this work, 
Prof. Percy Hughes, of the Depart- 
men of Psychology, to follow this 
general course by others in the spe- 
cialized branches of electricity, thus 
covering as fully as possible the varied 
interests of the members. S. R. 
Schealer, associate propefssor of elec- 
trical engineering at Lehigh, is in 
charge. 

Many employees of the Lehigh Valley 
Light & Power Company and of the 
Pethlehem Steel Company’s electrical 
department are enrolled in the class. 
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Electric Towing System for the Panama Canal Locks.—l. 


In passing through the Panama 


Canal from the Atlantic to the Pacific 
Ocean, a vessel will enter the approach 
channel in Limon Bay, which extends 
to Gatun, a distance of about seven 
miles. At Gatun it-will enter a series 
of three locks in flight and be raised 
85 feet to the level of Gatun Lake. It 
may then steam at full speed through 
the channel in this lake, for a distance 
of 24 miles, to Bas Obispo, where it 
will enter the Culebra Cut. It will 
pass through this cut, which has a 
length of nine miles, and reach Pedro 
Miguel, where it will enter a lock and 
be lowered 30 feet. Then it will pass 
through Miraflores Lake for a distance 
of 1.5 miles until it reaches Miraflores, 
where it will be lowered 55 feet 
through two locks, to the sea level, 


The Panama Canal represents 
the first instance of the use of 
electric locomotives for. towing, 
and this application is therefore 
notable. This article treats prin- 
cipally of the tractive and tow- 
line winding features of these 
locomotives, the former being 
treated in the present installment, 
while the latter will be described 
next week. 


should be used without change for the 
lockage in flight. 

(e) A small number of skilled oper- 
ators rather than a large number of 
unskilled men to co-ordinate. 

The main features of all the lock 


of the locomotive, idle. For the cen- 
ter wall, there is only one return track 
in common for both the towing tracks. 
The towing tracks are naturally placed 
next to the channel side. and the sys- 
tem of towing utilizes normally not 
less than four locomotives running 
along the lock walls. Two of them are 
opposite each other in advance of the 
vessel, and two run opposite each 
other following the vessel, as seen in 
Fig. 3. The number of locomotives 
is, however, increased when the ton- 
nage of the ship demands it. 

Cables extend from the forward 
locomotives and connect with the port 
and starboard sides, respectively, of the 
vessel near the bow. and other cables 
connect the rear locomotives with the 
port and starboard auarters of the ves- 


Fig. 1.—United States Tender “Severn” Leaving Upper East Chamber, Gatun Locks, In Tow of Electric Locomotives. 


after which it passes out into the 
Pacific through a 8.5-mile channel. 
After a very thorough study of the 
problem of maneuvering ships through 
the locks of ‘the Panama Canal, it be- 
came evident that they should not pro- 
ceed through the locks under their 


own power, and that a substitute for 


the ship’s power should embrace the 
following requirements: 

(a) Ability to place the ship in prop- 
er relation to the lock. 

(b) Capability of keeping the ship 
to its course. 

(c) Accelerating and retarding the 
ship without rupturing the lines. 

(d) The lines, when once attached, 


sites are identical: and the following 
brief description of the Gatun Locks, 
with special reference to the arrange- 
ment of the towing tracks, ship chan- 
nels, inclines and approaches, is given 
to enable the reader to obtain a clearer 
conception of the towing scheme in 
general, as well as the more detailed 
description of the locomotive which is 


. to follow. 


The general layout of the Gatun 
Locks includes two shiv channels, one 
for traffic in each direction. The 
channels are separated by a center wall, 
the total length of which is 6,330 feet. 
There are two systems of tracks, one 
for towing and the other for the return 


sel. The lengths of the various cables 
are adjusted by a special winding 
drum on the locomotive to place the 
vessel substantially in mid-channel. 
When the leading locomotives are 
started, they will tow the vessel; while 
the trailing locomotives will follow 
and keep all the cables taut. By 
changing the lengths of the rear cables, 
the vessel can be guided: and to stop 
the vessel, all the locomotives are 
slowed down and stopped, thus bring- 
ing the rear locomotives in action to 
retard the ship. Therefore. the vessel 
is always under complete control quite 
independently of its own power, and 
the danger of injury to the lock walls 
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and gates is thus very greatly lessened. 

Figs. 1 and 4 give a general idea 
of the method of handling vessels. 
They also show general views of the 
lock walls, towing tracks and the in- 
clines, the steepness of the latter be- 
ing especially noticeable. 

The towing tracks have a specially 
designed rack rail extending the entire 
length of the track and located cen- 
trally with respect to the running 
rails. It is through this rack rail that 
the locomotive exerts the traction nec- 
essary for propelling large ships and 
climbing the steep inclines. 

A rack rail is also provided on 
short portions of the return track so 
as to lower the locomotives safely 
from one level to the next. The steep- 
est slope is 26 degrees, or 44 per cent, 
hence the need will be seen for rack 
rail even on the return track. it being 


2.—Detalilis of Current-Collecting 
Device. 


Fig. 


noted that any traction locomotive 
with the usual wheel drive. even with 
the brakes set, would begin to slide 
on a 16-per-cent grade and therefore 
could not be controlled. With a rack 
rail, however, traction is limited only 
by the capacity of the driving motors 
and not by the adhesion of the wheel 
treads on the rails. The rack rail is 
of the shrouded type, and each tooth 
space has a drain hole cast in the bot- 
tom so as to carry off water and other 
accumulations to suitable drain pipes 
or ducts set in the concrete of the 
walls. A further feature of the rack 
rail is the projecting edges, which per- 
mit thrust wheels attached to the loco- 
motive to run along the under side and 
prevent overturning of the locomo- 
tive, in case some unforeseen operat- 
ing condition should produce an ex- 
cessive pull on the towline. These 
thrust wheels serve to counteract the 
lateral component of the towline pull 
and the flanges act for emergency 
only, as the weight of the locomotive 
is, however, sufficient to prevent over- 
turning with a normal pull of 25,000 
pounds on the towline. This is illus- 
trated in Fig. 7. 

Three-phase, 25-cycle, 220-volt alter- 
nating current is used for operating 
the locomotives, and the current is 
supplied to the locomotives through 
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an underground contact system. The 
collecting device is illustrated in Fig. 
2; while Fig. 7 shows its position with 
respect to the track. it being adjacent 
to the running rail on the side remote 
from the lock. Two T-rails (shown in 
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located at the junction of these end 
portions with the middle portion, and 
are of the usual locomotive type, hav- 
ing vertical parallel jaws between 
which the journal (No. 9) slides. 
Springs (No. 10) are interposed be- 


Fig. 3.—Method of Attaching Locomotives for Towing. 


black section) form two legs of the 
three-phase circuit and the third leg 
is formed by the main track rails. A 
specially designed contact plow slides 
between the two “T” conductors and 
transmits the power from the rails to 
the locomotive. This contact plow 
also passes through the slot opening 


in the conduit cover and is flexibly ~ 


connected to the locomotive in such a 
manner as to follow all irregularities 
in the tracks and crossovers, and 
therefore insures a continuous supply 
of power. 

Locomotive Design. 

The working parts of the locomo- 
tive are supported by two longitudinal 
upright side frames (No. 1, Fig. 6) of 
cast steel, connected by transverse 
beams (No. 2, Fig. 7). These frames 
are in effect deep rigid trusses, having 
upper and lower members connected 
by posts (No. 5) and diagonal braces 


tween the tops of the iournal boxes 
and the tops of the pedestals, and the 
locomotive is thus mounted upon four 
wheels (No. 11) carried on the two 
axles (No. 8), the wheelbase being 12 
feet, and the overall length of the loco- 
motive over 32 feet. 

Each axle is driven by its own motor, 
independently of the other; and, as 
the construction is identical at both 
ends of the machine. a description of 
one will suffice for both. A cast-steel 
suspension bracket (No. 12, Fig. 8) is 
hinged at one end on the axle. Its 
bearings (No. 13), which fit the jour- 
nals on the axle, are secured in place 
by caps (No. 14), which are provided 
with oil cellars (No. 15). The bracket 
is provided with bearings for a trans- 
verse jack shaft (No. 16) parallel to 
the axle; and it has pillow blocks (No. 
17) for a countershaft (No. 18), also 
parallel to the axle. It has a substan- 


Fig. 4.—Towing Locomotives on First Trial Run, Returning Barge Through Gatun Locks. 


(No. 6, Fig. 6). The middle portion 
of each frame has its upper and lower 
members parallel and horizontal, but 
the end portions have their lower mem- 
bers inclined upwardly towards the 
ends of the frame. The pedestals 
(No. 7) for the wheel axles (No. 8) are 


tial horizontal platform (No. 19) to 
support the driving motor (No. 20); 
and its outer end is supported at each 
corner by two springs (No. 21) placed 
above and below a stationary angle 
iron (No. 22) and connected to the 
bracket by a bolt (No. 23) so as to 
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afford a yielding support in both up- 
ward and downward movements of the 
bracket. 

The motor (No. 20) is of the three- 
phase, slip-ring type, inclosed, and 
identical to the rugged steel-mill de- 
sign; and it is geared by a pinion (No. 
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Fig. 7.—Croes-Section Near Winding Drum. 
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Elevation of Towing Locomotive With Covers Removed. 


24) and spur gear (No. 25) to the 
countershaft, (No. 18). which carries a 
pinion (No. 26) meshing with a spur 
gear (No. 27) keyed to the jack shaft 
(No. 16). On the outer side of the 
spur gear (No. 27, Fig. 10) are formed 
clutch teeth which co-operate with 
similar teeth (No. 

=~ 28) on the adjacent 

side of a gear (No. 
29) which is sleeved 
upon the jack shaft 
and can be slid 
lengthwise thereon 
to engage and dis- 
engage the clutch 
teeth. The means 


for sliding this gear consists of a disk 
(No. 30) secured to the gear and hav- 
ing a central hub (No. 31) fitting over 
the end of the jack shaft. A rod (No. 
32) runs through a central hole in the 
shaft and through the center of the 
hub (No. 31), to which it is connected 
by the nuts (No. 33) in such a manner 
as to permit the disk to rotate with 
the wheel and, at the same time, cause 
it to slide the wheel axially when the 
rod is reciprocated. A pinion (No. 34, 
Fig. 9) is keyed to the axle, and is 
wide enough to mesh always with the 
gear (No. 29) so that when the clutch 
teeth (No. 28) are engaged, the motor 
will propel the locomotive by the ad- 
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hesion between the wheels (No. 11) 
and the rails of the track. and this 
only when running without load and 
between inclines. 

When the locomotive. however, 
reaches one of the inclines between 
the locks, the grade of which may be 
as much as 44 per cent. or when it is 
towing a ship, the cog-rail system is 
utilized to enable the locomotive to 
climb the grade and exert traction nec- 
essary for pulling large ships. The 
cog or rack rail is laid between the 
track rails; and the locomotive is pro- 
vided with a cog wheel or rack pinion 
‘No. 35, Fig. 9) secured to or integral 
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Fig. 9.—Longitudina!l Horizontal Section of Axie Shaft. 


with a sleeve (No. 36) which rotates 
freely on the axle. A gear wheel (No. 
37) secured to or integral with this 
sleeve, meshes with a gear (No. 38, 
Fig. 10) turning loosely on the jack 
shaft. Clutch teeth (No. 39) on this gear 
can be engaged by the teeth (No. 40) 
on a clutch (No. 41) which is splined to 
a Jack shaft. A two-armed lever (No. 
42) fulcrumed on a bracket (No. 43) 
straddles the shaft (No. 16) and is 
pivoted to a collar (No. 44) riding in 
a groove in the clutch (No. 41). The 
lever is connected bv a link (No. 45) 
with one end of a lever (No. 46) turn- 
ing loosely on a vertical rock shaft 
(No. 47). An elastic arm is keyed to 
the shaft and engages lugs on the 
lever (No. 46). The arm (No. 48) is 
composed of a laminated flat steel 
spring, and a second arm (No. 49) is 
keyed on the shaft and connected by 
a rod (No. 50) with a handle in the 
cab of the locomotive. 
be locked by a suitable latch and 
notched quadrant, and the other end 
of the lever (No. 46) is pivoted to the 
rod (No. 32) so as to throw out one 
clutch (No. 28) when the other clutch 
(No. 40) is thrown in, and vice versa. 


The elastic arm (No. 48) serves to 
throw the clutches automatically, it 
being understood that the four jaw 
clutches in’ most cases do not mesh 
when thrown, but the operating handle 
is thrown full stroke and locked. This 
puts the springs under heavy tension. 
The locomotive is then started slowly; 
and when the clutches are in aline- 
ment, the springs throw them without 
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any attention by the operator. The 
two rocker shafts at opposite ends of 
the locomotives are connected by the 
rods (No. 52) pivoted to the rocking 
arms (No. 523, Fig. 6) on the shafts 
and to an intermediate lever (No. 52>) 
fulcrumed on the pedestal supporting 
the winding drum. Fig. 12 will be 
of assistance in making clear the fore- 
going description of the clutches and 
gear. l 

The two traction motors are. con- 
trolled by suitable controllers installed 


“in the' cabs at the a 


ends of the locomo- 
tives; and the cir- 
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cuits are such that both motors can be 


controlled from either cab, and can be | 


operated singly or in multiple, as de- 
sired. Current is taken from the sup- 
ply conductors by a special current- 
collecting device, as shown in Figs. 6 
and 7. 

It will be observed that each motor, 
with all its gearing and clutches, is 
mounted independently of the frame 
of the locomotive, to which it is con- 


11.—Combination Hand and Solenold 
Brake and Rigging. 


Fig. 


nected only by the springs (No. 21, 
Fig. 8), which give an elastic support 
for the outer end of the bracket (No. 
12) on which the mechanism is carried. 

In connection with each motor a 
powerful brake is installed: and, as 
during the operation the motors are at 
all times geared either to the axles 
or to the cog wheels, the truck wheels 
are not provided with any brake rig- 
ging. The motor brake is shown in 
Figs. 5 and 6, but it is more clearly 
illustrated in Figs. 11 and 13. On the 
motor shaft is keyed a brake disk or 
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drum (No. 53, Fig. 11), and to opposite 
sides thereof are applied the brake 
shoes (No. 54) carried by the brake 
levers (No. 55) which are pivoted on 
a stationary bar (No. 57) projecting 
from a frame (No. 58) which supports 
a solenoid (No. 59). The movable 
core of this solenoid is pivoted to the 
long arm of a lever (No. 60) which is 
fulcrumed (at No. 61) on one of the 
brake levers. A rod (No. 62) connects 


the angle of this lever with the other’ 


brake Iever, thus constituting a sort 


5 
MC, 


of toggle between the two levers. 
When the core of the E sae drops, it 
actuates the lever and the rod in such 
a manner as to draw the two brake 
levers towards each other and thereby 
apply the brake shoes to the drum. 
The winding of the solenoid is in cir- 
cuit with the controller of the motors, 
so that when the current is turned on 
to energize the motor windings, the 
solenoid will lift its core and thereby 
release the brakes. The first point of 
the controller raises the brakes with- 
out applying power to the motors, 
thereby providing a coasting point. 
But should the motor current be shut 
off, either intentionally or accidentally, 
the core will instantly drop by gravity 
and its weight will exert a powerful 
leverage upon the brake levers to stop 
the motor and the locomotive. This 
action occurs simultaneously on both 
motors, and brake action is powerful 
enough to stop the locomotive within 
two revolutions of the wheels. 

In addition to this automatic brake, 
means are provided for applying the 
brakes manually in order to supple- 
ment the action of the automatic fea- 
ture, if necessary, when descending a 
grade or where approaching a rack 
rail. An upright shaft (No. 63, Fig. 
11) provided with a hand wheel (No. 
64) has attached to it one end of a 
chain (No. 65) which runs under a 
stationary pulley (No. 66), up over a 
pulley (No. 67) on one end of an elbow 
lever (No. 68) pivoted to one of the 
brake levers, and thence under a sta- 
tionary pulley (No. 69) to the opposite 
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Fig. 12.—Front View of Traction Motor Unit. 


end of the locomotive. The elbow 
lever (No. 68) has its other arm con- 
nected by a rod (No. 70) to the other 
brake lever, the rod being adjustable 
in length, as shown. The lever (No. 
68) and rod (No. 70) constitute a tog- 
gle connecting the brake. levers. A 
spring (No. 71) tends to lift the arm 
carrying the pulley (No. 67) and thus 
hold off the brake shoes. When the 
brake staff is turned, it winds up the 
chain and draws the pulley (No. 67), 
thereby applying the brake shoes to the 
drum. In this way, the operator can 
add hand power to the effect of the 
electric brake and thus produce a 


greater braking action without inter- 
fering with the automatic operation of 
the solenoid. 

As appears from Fig. 5, the brake 
levers (No. 55) are double, only the 
rear member of each being shown in 
Fig. 11. This avoids any bending 
strains on the pivots. The levers (No. 
60 and No. 68) and the rods (No. 62 
and No. 70), constituting the two tog- 
gle systems, are located between the 
two members of each lever, as are also 
the brake shoes (No. 54). The chain 
(No. 65) extends from the pulley (No. 
69) to the similar point in the brake 
rigging of the motor at the other end 


Fig. 13.—Rear View of Traction Motor Unit. 
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of the locomotive, so that the opera- 
tion. of either of the brake staffs will 
apply both brakes simultaneously. It 
will be noted that while the hand and 
solenoid brake mechanism operate en- 
tirely independently of each other, both 
apply braking through the same levers 
and wheel. 

The towing system described in the 
foregoing was designed and patented 
by Edward Schildhauer, electrical and 
mechanical engineer of the Isthmian 
Canal Commission; and the 40 towing 
locomotives and all the electrical appa- 
ratus for operating the locks were built 
by the General Electric Company. 


(To be continued.) 
———_~>--»—___—_ 


South African Electric Plants. 

In view of the disorganization or 
cutting off of sources of supply of elec- 
trical machinery and appliances im- 
ported into South Africa, a series of 
tables has been prepared for the benefit 
of American manufacturers giving all 
available details concerning the various 
electric lighting and power plants, 51 
in number, in operation in South Africa 
at the end of 1913. A few additional 
plants have been installed during 1914, 
particulars with regard to which will be 
forwarded by the American consuls. 

In each of the tables, numbered from 
1 to 51, seriatim, the facts are stated, 
as far as obtainable, with reference to 
the following points: (1) name of town 
or district; (2) estimated population; 
(3) name of company or municipality 
owning works; (4) name of engineer, 
consulting, in chief, or resident; (5) 
current, whether alternating or contin- 
uous; (6) system of distribution; (7) 
frequency per second; (8) voltage at 
stations; (9) voltage at consumers’ ter- 
minals; (10) total connections to mains, 
in kilowatts; (11) total plant capacity, 
in kilowatts; (12) number of consum- 
ers; (13) boilers; (14) generating sets; 
(15) price per unit, for lighting, for 
power. 

Copies of the lists may be had from 
the Bureau of Foreign and Domestic 
Commerce, Washington, D. C. 

————— 0M 


Telegraph and Telephone in South 


Africa. 

The entire telegraph system of the 
Union of South Africa is controlled and 
operated by the government. The chief 
electrical government engineer at Jo- 
hannesburg is the official with whom 
the ultimate decision rests as to sup- 
plies. 

With the exception of Durban and 
Maritzburg, the telephone system with- 
in the Union is aiso owned and operated 
by the government under the super- 
vision of the engineer above mentioned. 
The systems at Durban and Maritz- 
burg, Natal, are in charge of the munic- 
ipal electric engineers of those cities. 
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Commercial Practice 


Management, Rates, New Business 


OHIO CENTRAL-STATION 
MEET IN CLEVELAND. 


MEN 


Second Conference of Committee on 
New-Business Co-operation of Ohio 
Electric Light Association. 


Representatives from the commercial 
department of practically every im- 
portant central station in Ohio as- 
sembled in Cleveland, O., on January 
30, on the occasion of the meeting of 
the Committee on New Business Co- 
operation of the Ohio Electric Light 
Association. These meetings were 
inaugurated early last year and from 
the beginning proved so successful that 
they have been held quarterly since. 
Their importance is indicated by the 
fact that the Toledo company sent a 
delegation of 26 to the recent Cleve- 
land meeting. 

Thomas F. Kelly, sales manager of 
che Dayton Power & Light Company, 
who is chairman of the committee, de- 
serves much credit for the interest he 
has directed towards these meetings 
and for the excellent programs that 
have been presented. 

The Cleveland meeting was called to 
order by Mr. Kelly shortly after 10 
o'clock and R. H. Wright, of the Cleve- 
land Electric Illuminating Company, 
welcomed the visitors to the city. A 
paper was then presented by T. E. 
Simpers, of the Westinghouse Electric 
& Manufacturing Company on, “Appli- 
cation of Electric Drive in Flour Mills 
and Similar Industries.” 

There are two distinct classes of flour 
mills regarding the application of elec- 
tric drive. These are the large mills of 
500 barrels daily capacity or over, located 
at grain shipping points, and the mills of 
less capacity which serve their immedi- 
ate vicinity and which are found in every 
farming community. Large flour mill 
propositions require individual analysis 
to properly determine whether or not 
central-station power can be used to ad- 
vantage. The small flour mill, while using 
the same kinds of machinery as the large 
mill but in smaller quantities, is depend- 
ent upon the production of its immediate 
community for grain and is, therefore, 
somewhat intermittent in operation. 

The feed mill and grain elevator are 
of allied interest and application. The 
feed mill serving its immediate vicinity 
is similar in location and operation to the 
small flour mill, and in many communi- 


ties these are combined. These mills are 
a good central-station proposition, both 
Lecause of the small power requirements, 
making the installation of individual 
power plants costly, and because of their 
operation being intermittent, being de- 
pendent upon the delivery of grain. 

In order to secure the most economical 
and efficient operation of grain elevators, 
flour and feed mills, it is essential that 
complete and analytical consideration be 
given to those factors which determine 
the cost of power and the methods to 
be adopted in its application. The most 
important is the type of drive employed 
for the grain handling and milling ma- 
chinery, as this has a direct bearing on 
the quality and quantity of product ob- 
tained for a given investment and the 
percentage of profit which can be real- 
ized from the grain passing through the 
elevators and mills. In most feed mills, 
this is shown very directly, as it is the 
custom for the miller to make a direct 
charge of so many cents per 100 pounds 
for grinding grain delivered to him. 

In the modern flour mill, the several 
milling processes are inter-dependent, and 
it is therefore necessary that all of the 
different sections of the machinery should 
run as a unit. The required varia- 
tions in the speed of the different ma- 
chines should be obtained by the connec- 
tions between the driven machines and 
the source of power. In order to accom- 
plish this result, the use of a limited 
amount of line shafting and belting is 
unavoidable. The power requirements of 
the individual machine are small, they 
are all required in operation at the same 
time, and the groups of the machinery 
are closely located. The speeds of the 
machines are much lower than standard 
motors, so that individual drive means 
either special apparatus or double-speed 
reducing devices, such as gears, belt op- 
crating through countershaft, etc. Power 
shovels and car hauls are intermittent in 
operation and may be individually driven. 
The power shovel is a device for pulling 
a large scoop handling grain or similar 
material across the floor of the car to 
the door of same. The shovel must be 
guided by a man. A two or three-horse- 
power motor, back-geared and belted from 
the countershaft to the shovel, makes a 
satisfactory application. 

The size of motor for the car haul is 
a matter of consideration for the particu- 
lar installation and is determined by the 
number of cars to be hauled, the distance 


to be hauled and the grade on which they 
are hauled. As a general rule, for the 
amount of pull required to move the car, 
20 pounds per ton must be figured for 
each one per cent grade, 8 to 10 pounds 
per ton of friction overcome at starting. 
The usual speed for cleaner§ is 400 rev- 
olutions per minute; the power require- 
ments are from 0.5 to 1 for each 100 
bushels per hour capacity. 

Separators of capacities from 1,500 to 
2,000 bushels per hour require one horse- 
power for each 150-200 bushels per hour 
capacity. Scourers in the larger sizes, 
capacity 500 bushels per hour, require 
about 10 horsepower for each 100 bushels 
per hour capacity. Wheat hulling ma- 
chines operate at 400 to 650 revolutions 
per minute and require about 7.5 horse- 
power for each 100 bushels per hour ca- 
pacity. The power required by the con- 
veyors and elevators is a simple mechan- 
ical proposition, in that the horsepower 
requirements may be figured definitely 
from the weight of material elevated, the 
rate at which it is elevated, and the 
height. For horizontal conveyors, it is 
usual to figure 5 horsepower for each 
100 feet of 8-inch screw conveyor, and 
5 horsepower for each 100 feet of 24-inch 
belt conveyors. As a check, considering 
the entire mill including power shovels 
and car hauls, about one-horsepower is 
required for each 3.5 barrels of soft wheat 
capacity per 24 hours and one-horsepower 
to each three barrels capacity of hard 
wheat per 24 hours. Data are also given 
on feed mills and grain elevators. 

In the discussion Mr. Simpers pre- 
sented some test data taken from a 
40-barrel mill. The average consump- 
tion per barrel of flour produced was 
5.45 kilowatt-hours. Tests showed that 
the friction load in this plant was 7.8 
kilowatts, while the total useful load 
was only 14 kilowatts. In reply to 
questions Mr. Simpers stated that push- 
button control for flour mills was 
thoroughly reliable and in satisfactory 
operation in many plants. A unit panel 
equipped with pilot lamps is usually 
provided. 

In connection with the fire risk in 
flour mills, it was brought out in the 
discussion that no danger existed when 
the proper types of motors were in- 
stalled. A simple form of protection 
can be formed by building a light 
wooden frame around the motor and 
covering this with cheese cloth. This 
will allow air to pass through for cool- 
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ing motor, at the same time prevent- 
ing the accumulation of dangerous 
amounts of dust. , 

Mention was made of the high load- 
factor of flour mills and the desirability 
of this business to the central station. 
J. C. Matthieu, of Dayton, thought the 
best way to secure the business is to 
make a proper rate based on a guar- 
anteed load-factor. Mr. Steele, of Day- 
ton, thought that, given a fair rate, the 
best method of obtaining flour-mill 
business was to indicate to the miller 
by means of tachometer readings the 
increased speed possible with motor 
drive. 

Following this discussion adjourn- 
ment was taken for luncheon in the 
Crystal Room of the Hollenden Hotel, 
the meetings having been held in the 
permanent quarters of the League of 
Electrical Interests, Jovian Chapter. 
During the luncheon, at which Thomas 
F. Kelly presided, vocal selections were 
rendered by H. H. Cudmore. After 
luncheon Morris A. Black, president 
of the Cleveland Chamber of Com- 
merce, delivered a very interesting ad- 
dress on the initiative and progressive- 
ness of the city and the state. George 

S. Milner, president of the Cleveland 

Electrical League, also spoke briefly. 

At the afternoon session a paper was 
presented by W. A. Wadsworth, of 
the Union Gas & Electric Company, 
Cincinnati, on, “Securing Business with 
the Nitrogen Lamp.” This paper 
which deals with the experiences of 
the Union company appears elsewhere 
in this issue. Supplementing his paper 

Mr. Wadsworth stated that the com- 
pany is now planning street-lighting 
installations using the nitrogen-filled 
lamp. One installation planned is that 
of 36 400-watt lamps on a viaduct. An- 
other is a number of 500-watt lamps on 
single standards for public-square light- 
ing. It is also intended to convert 
the standard five-light ornamental posts 
into single-light posts for one nitrogen- 
filled lamp. This can be done at a 
cost of about $15 per post. 

The discussion was opened by E. A. 
Bechstien, of Sandusky, who inquired 
as to the cost of the units referred to 
in the paper. Mr. Wadsworth replied 
that the cost was $9.00 without lamp. 

In reply toa question of N. H. Boyn- 
ton, of Cleveland, as to the cost of 
solicitation, Mr. Wadsworth stated that 
the revenue from these units about 
equaled the revenue from an average 
residence customer and the company 

a i Justified in spending about 
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used. Mr. Wadsworth said that this 
field had not yet been touched, but the 
new customers would be turned over 
to the contractors in the regular way. 

R. H. Wright, of Cleveland, thought 
that it was a mistake to estimate the 
revenue from this business on the basis 
of the lamps being used 3 or 4 hours 
per day, 300 days per year. Unofficial 
surveys in Cleveland have shown that 
many establishments, especially in the 
outlying sections burn their lamps only 
a fraction of this time. 

A. K. Young, of Toledo, thought 
that the placing of nitrogen-filled lamps 
in the downtown districts hurt the 
sale of electric signs and outline light- 
ing which are more effective and pro- 
duce greater revenue. He thought that 
when the saturation point in this field 
had been reached, the nitrogen-filled 
lamp could be pushed. 

Mr. Wadsworth answered that it 
might have been possible to place small 
electric signs instead of the incandes- 
cent lamp with no greater: effort but 
in many cases the lamps were placed 
by moving-picture theaters and others, 
to supplement sign lighting. . 

A paper entitled, “Application of 
Motors Up to 25-Horsepower Size” 
was then presented by L. E. Smith, 
of the General Electric Company. This 
paper comprised the description of a 
large number of lantern slides showing 
the application of small motors to do- 
mestic appliances, stores and offices, 
farm equipment and various industries. 

J. C. Matthieu, power engineer of 
the Dayton Power & Light Company, 
then presented a brief paper on “Ap- 
plication of Industrial Trucks.” 

This paper discusses the possibilities 
that may be attained by the use of 
electric industrial trucks. The plat- 
form varies in height from about 10 
inches up, depending upon the duty 
for which it is designed, which is usu- 
ally different in each particular case, 
and is capable of carrying loads from 
1,000 to 4,000 pounds, adapted to turn- 
ing very sharp corners, having a speed 
range up to 10 miles per hour. The con- 
trol may be either single or double end; 
the driver stands upright on a small 
platform, operating the steering lever 
with his right hand and control with 
his left. Whenever the driver leaves 
the machine the brake is automatically 
set as his weight is released from the 
platform. The battery is capable of 
propelling the same for about twenty- 
five miles. 

The duty of this apparatus is to sup- 
plant the hand truck. There is also 
manufactured a traction type, which, 
as the name implies, is to draw one 
or more trucks about the premises. 

The cost of handling. material and 
merchandise per ton at terminals, ware- 
houses in and about factories, is much 
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greater per unit of distance than is at- 
tained by rail or water. There have 
been some methods introduced to low- 
er the cost of manual trucking by 
means of electric cranes and elevators 
of various forms and the last of these 
is the electric industrial truck, an out- 
growth, possibly, of the electric 
vehicle. The machines have already 
proven their worth at large railroad 
terminals and docks. We have seen 
them dodge in and out of the crowds 
with perfect ease and control and enor- 
mous savings have been made over 
the old method of hand trucks. It has 
been found that these machines can 
be operated to show economical oper- 
ation over distances as short as 200 
feet. In one instance the cost of 
handling coal to the boiler room was 
reduced $8.00 per day in labor and in 
another case, that of a lumber com- 
pany, one truck running over a dis- 
tance of 600 feet, moved 150,000 board 
feet of rough lumber in standard 
lengths, carrying an average of 1,000 
board feet to each load, in a day. 

An automobile factory, by the use of 
one of these trucks, was able to dis- 
pense with the services of five men, 
whose wages amounted to approxi- 
mately $500 per head per annum. Not 
only were they able to reduce their 
expenses to this amount, but it en- 
abled them to deliver their goods at 
the various stations of their factory 
with a big saving of time. 

One of the large factories in Day- 
ton installed six of these machines 16 
months ago and the results have been 
very gratifying and efficient. The aver- 
age distance traveled per truck per day 
is about 18 miles, their particular duty 
being to haul scrap matetial and off- 
fall and also hauling new material from 
the store room. The cost of mainte- 
mance per day has been practically 
nothing. 

The meeting then adjourned and 
many of the delegates attended the 
buffet supper and entertainment given 
by the Gould Storage Battery Com- 
pany at its local service station. Visit 
was then made to the Cleveland Auto- 
mobile show which was in progress at 
the Coliseum. 

The next meeting of the Committee 
will be held at Dayton, O., on March 
17. The program for this is already 
in preparation. 


—e e 


Oregon Power Company Gets 
Five-Year Street-Lighting Con- 
tracts. 


The Oregon Power Company, Dallas, 
Ore., has recently secured five-year street 
lighting contracts with the towns of Dal- 
las and Monmouth, Oregon, the former 


calling for lights at 90 locations and the 
latter for 25. 
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SECURING BUSINESS WITH THE 
NITROGEN LAMP.’ 


By W. A. Wadsworth. 


The history of the introduction of 
tungsten lamps, with which we are all 
more or less familiar, is not sufh- 
ciently ancient to have been forgot- 
ten, and, without doubt, many of us 
could recall unpleasant features con- 
nected with the experience of the com- 
panies with which we were associated 
during the time of their introduction. 
It is reasonable to expect that history 
will repeat itself, although in a modi- 
fied form, in connection with the in- 
troduction of the new high-efficiency 
lamps. 

There are several reasons why we 
should have less trouble with the nit- 
rogen-filled lamps than with the tung- 
sten lamps. First, the lamp manu- 
facturers will, due to lessons learned 
from experience with the tungsten 
lamp, give us a lamp very much sooner 
which will be free from defects and 
have satisfactory life, and be available 
at a reasonable price. Second, no radi- 
cal changes will be necessary in fix- 
tures and reflectors as was the case 
when tungsten lamps were introduced. 
Third, there will be less hesitancy on 
the part of central stations to accept 
and push this lamp. Fourth, the cus- 
tomer will require less educating to be 
convinced of the merits of the lamp. 

The Union Gas & Electric Company 
of Cincinnati, O., has taken up actively 
the introduction of these lamps, and it 
is the intent here to recite in brief the 
history of this company’s experience, 
pointing out in particular the reasons 
for encouraging the introduction of 
these lamps and the results so far ob- 
tained. 

For a considerable period prior to 
the advent of the commonly called 
nitrogen lamp the company had been 
placing in a fixture especially designed 
for the purpose 400, 500 and 750-watt 
tungsten lamps, these units complete 
being placed and maintained ‘without 
charge, and the energy used was 
metered and sold at regular commer- 
cial rates, the 400 and 500-watt units 
being used in a campaign against gas 
arcs and for general interior lighting, 
and the 750-watt units for the replac- 
ing of flaming arcs and for general 
display lighting. So successful was 
the campaign that it became apparent 
that there was a considerable field for 
even larger units, and to satisfy this 
demand the 1000-watt tungsten lamp 
was experimented with. This size, 
however, did not prove satisfactory, 
as the average life was found to be 


1A paper presented at the convention of 
the Committee on New Business Co-opera- 
tion, of Ohio Electric Light Association, 
January 20. 
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only about 400 hours, and other trou- 
bles developed principally in the base 
caused by the great amount of heat 
from the lamp. As soon as the 750 
and 1000-watt nitrogen lamps were 
available these were substituted. and 
from the first the 1000-watt size gave 
excellent satisfaction, both as to life, 
quantity and quality of light. 

The 750-watt lamp, however, was 
not satisfactory, nor has it become 
entirely so as yet, although there has 
been a marked improvement. The 
trouble was early burn outs. 

The fixture used was a solid bronze 
ventilated housing, white-enameled re- 
flector, fitted with a 12-inch ball globe 
with a one-inch opening at the bottom. 
On account of the intense heat gener- 
ated by the nitrogen lamps it has been 
found necessary to use a baked por- 
celain enameled reflector, as no paint 
would stand it. Special attention also 
had to be given to the ventilation of 
the unit in order to maintain the tem- 
perature within reasonable limits. 

This fixture is suitable for either 
outdoor or indoor use. ' 

The 750 and 1000-watt units find 
their use principally among long-hour 
burners, particularly theaters, picture 
shows, restaurants, drug stores, etc. 

Following the introduction of the 
two larger sizes of nitrogen lamps the 
question arose as soon as the 400-watt 
and 500-watt lamps came out as to 
what attitude should be taken in re- 
gard to these. It. was found that, due 
to the cost of these lamps and their 
uncertain life, it was very questionable 
whether or not the unit could be put 
out and maintained without charge and 
be a paying investment. These sizes 
were, therefore, not accepted, but the 
company continued to put out 500- 
watt tungsten lamps until early fall. 

When the 200-watt and 300-watt 
nitrogen lamps were available, the 
question arose again as to what atti- 
tude should be taken in regard to these 
sizes. It was decided to prepare a unit 
suitable for the 300-watt lamp, and in- 
stall it complete, the cost to be made 
as low as possible, and to abandon for 
the present the use of 400 and 500-watt 
lamps, both of the tungsten and nitro- 
gen types, but to continue placing and 
maintaining without charge 750 ana 
1000-watt units. 

In connection with the placing of 
the 300-watt units, a careful campaign 
was mapped out patterned to a consid- 
erable extent after that of the Wels- 
bach Company in the sale of gas arcs. 
What was desired was to offer a good 
unit installed complete at the lowest 
possible price and on the most liberal 
terms consistent with good policy. 

After considerable experimenting a 
unit consisting of either a ceiling or 
pendant-type fixture, wired complete 
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with suitable reflector and lamp and, if 
necessary, pull chain switch, was ob- 
tained and could be installed at cost for 
$5.00. Samples of this fixture in the 
two different types with the lamp, ex- 
tension cord, plug and socket, and suit- 
able literature, were placed in a case 
and given to the salesman with instruc- 
tions to take orders tor these units, 
which would be placed on 30 days’ trial, 
or would be sold on terms of $1.00 
down and $1.00 per month when de- 
sired. The salesmen were further in- 
structed to concentrate their efforts 
among gas users and long-hour burn- 
ers. They were also instructed to turn 
in with every order information as to 
the units, either gas or electric, which 
were replaced. 

Fearing that there might be some 
“bugs” which would develop, efforts 
were at first directed towards placing 
the units in the outlying business sec- 
tions which, of course, did not offer 
the best field but would cause the least 
harm if the units proved a failure. Since 
the results have been satisfactory, ef- 
forts are now being concentrated on 
the downtown business section, and it 
seems very probable that as soon as 
warm weather makes the gas arc no 
longer desirable for its heating qual- 
ities, these units will be placed in very 
large numbers. 

In determining the probable revenue 
from these units, it is assumed that 
since the installations would be made 
principally among long-hour burners, a 
fair average use would be four hours 
per day, 300 days per year, giving a 
yearly kilowatt-hour consumption of 
360 which at an average rate of five 
cents would make the yearly revenue 
per unit $18, with no cost to serve. 

This is just about the same revenue 
which, it is found, the average resi- 
dence customer brings, but in the lat- 
ter case the cost to serve leaves but 
very little profit. It, therefore, seems 
that the direct results from the installa- 
tion of one of these units will justify 
at least an effort equal to that required 
to secure a residence customer. 

Even less effort should be required 
on the part of the salesmen to place 
one of these units than to obtain 2 
residence customer. Furthermore, the 
indirect result due to raising the stand- 
ard of commercial lighting generally 
is one every central station desires. 

So far no 200-watt lamps have been 
used, although as soon as the field for 
300-watt lamps has been well covered 
this smaller size will be pushed. Itis 
hoped that by the time there may be a 
reduction in the price of these lamps. 

The unit used with the 300-watt 
lamps may be equipped with any of 
three types of reflectors and with either 
clear or howl-frosted lamps. This gives 
a unit which will satisfy all usual con- 
ditions. Where very low ceilings aré 
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encountered, this open unit will not 
prove satisfactory, and a unit similar 
to that used with the 750 and 100-watt 
lamps has been designed and adopted, 
but sells at a slightly greater price. | 

The campaign did not get under way 
until October 15 and this, ‘plus business 
conditions, did not permit of the results 
expected. However, January 1, 337 
units had been placed. About one- 
third had been trial installations and 
more than 90 per cent of.these were 
retained. 

In order to determine the life af the 
300-watt lamps a record is kept show- 
ing the number of days. each burned- 
out lamp has been in operation. This 
record to January 1 showed twenty 


burn-outs, in accordance with the table. 


burned 1 da 

burned 2 davs 
burned 4 days 
burned 7 days 
burned 11 days 
burned 13 days 
burned 20 days 
burned 28 days 


Six lamps burned a’ month or more. 

The following table shows the re- 
sults to January 1 of the nitrogen 
lamps on the company’s lines: 

The company’s experience so far with 
the nitrogen lamp has been very sat- 
isfactory. Its features that have proven 
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Popular Vote Sustains Position of 
Duluth-Edison Company in 
Rate Controversy. 

A proposal to construct a unit elec- 
tric light plant, to be municipally owned 
and operated, was rejected by the 
voters of Duluth at a special election, 
January 19, by a majority of 315 votes. 
An alternative ordinance, providing a 
four cent per kilowatt-hour rate, was 
rejected, and an ordinance for furnish- 
ing electric light at six cents per kilo- 
watt-hour was adopted by a majority of 
530 votes. 

The special election grew out of the 
inability of the city council and the Du- 
luth-Edison Company to agree on a 
lighting rate. The result is attributed 
to a desire on the part of the people to 
accept a good service at a reasonable 
rate, rather than risk a deluge of costly 
lawsuits by attempting to fix a rate 
that would be questionably low, or to 
expend needed city funds, by experi- 
menting with municipal ownership, 
where there is a competing plant jn the 
held. The ordinance instituted by the 
petition binds the council to enter a 
two-year contract with the Duluth-Edi- 
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toasters, 199; percolators, 75; curlers, 
48; heating pads, 97; disk stoves, 30; 
Samovars, 6; water or milk heaters, 19; 
washing machines, 4; vacuum cleaners, 
68; sewing-machine motors, 1; electrical 
toys, 197; other domestic appliances, 11; 
other appliances, 669. 

A certificate mailed out by the Louis- 
ville Gas & Electric Company some 
time before Christmas was good at any 
one of these stores for a discount of $1 
on any $3.50 flat iron or toaster. The 
number of these turned in has not been 
reported on as yet. 

—_——_———_-<--@———____. 


Industrial Electric Heating As- 
sociation Proposed. 

A. K. Young, new-business man- 
ager of the Toledo Railways & Light 
Company is deeply impressed with the 
possibilities of industrial electric heat- 
ing from the standpoint of the central 
station and believes that there is a dire 
lack of authentic data available on the 
subject. To remedy this situation Mr. 
Young recently recommended the es- 
tablishment of an industrial heating 
association, the chief purpose of which 
would be the collection and compila- 
tion of data on the subject. 

This matter was proposed at the re- 
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of the most value are the quality of the 
light and the size of the units. It will 
replace a gas arc every time where it 
is desired to show true color values, 
and the larger sizes for outdoor display 
purposes offer a wide field of possibili- 
ties. Unquestionably thé nitrogen lamp 
has come to stay and soon will be avail- 
able in the smaller sizes. By direct- 
ing its introduction, the central station 
is in a position not only to guatd 
against loss in revenue, but to increase 
revenue and improve load-factor by en- 
couraging at this time the use of the 
larger units. 


———_>---o—___—_ 


Value of Electric Sign Adver- _ 
tising. 

An interesting experience that con- 
vincingly demonstrates the value ot 
the electric sign is that of a hotel 
keeper of Chicago who was forced to 
remove his sign because of its project- 
ing over the sidewalk. The ordinance 
requiring the removal of signs on cer- 
he ae Streets has been in ef- 
fim the ee year, and during that 
billets oft i Usiness of the hotel has 
proprietor om 50 to 75 per cent. The 
attributes this entirely to 


ously ae of the sign which previ- 
fares, tade from two busy. thoro- 


son Company on the basis of a lighting 
rate of six cents per kilowatt-hour. 


The result of the election was a com- 


plete surprise to the advocates of mu- 
nicipal ownership, especially as West 
Duluth, where it was proposed to es- 
tablish the first unit of the plant, gave 
only a slight majority for the project. 
—— ee 
Louisville Makes Record in Christ- 
mas Sales. 
Sales of electrical appliances credited 
to the “make it an electrical Christmas” 
campaign in Louisville, Ky., conducted by 
the Louisville Gas and Electric Company, 


‘and five of the dealer-contractors of the 


city, are estimated to have run up into 
nearly 10,000 pieces and to represent an 
increased net connected load of approxi- 
mately 1,600 kilowatts. The figures re- 
ported by the five dealers are alone avail- 
able but it is estimated that the depart- 
ment stores, hardware stores, etc., of the 
city sold at least the same number. 

The five dealer-contractors, Childers & 
Waters, the H. C. Tafel Electric Com- 
pany, The James Clark, Jr., Electric 
Company, the Home Electric Company 
and the Harry I. Wood Electric Com- 
pany, reported a total of 4,828 separate 
articles sold as a result to the campaign, 
itemized as follows: Flat irons, 1,003; 


Dayton, O., on March 16. This is one 
day before the next meeting of the 
Ohio Committee, which will be held in 
Dayton and it is believed that many 
who plan to attend the Committee 
meeting will arrange to attend the 
meeting on the previous day also. It 
is Mr. Young’s idea to have the Asso- 
ciation embrace the Middle West. 
—_—_—__2--______ 


Co-Operation of Employees at 
Louisville. 

At the next meeting of the employees’ 
club of the Louisville (Ky.) Gas & Elec- 
tric Company, the members who as- 
semble will be addressed by the pur- 
chasing agent of the company, the 
storekeeper and the manager of trans- 
portation, who will indicate in their 
talks how other employees of the com- 
pany can assist them and help to hold 
down operating costs by co-operation. 
The transportation manager, for in- 
stance, will give some practical sugges- 
tions as to taking care of the motor 
equipment, and in using it; the purchas- 
ing agent will talk on reports and on 
economical use of materials, while the 
storekeeper will suggest that heads of 
departments keep him posted as to 
when they will want something out of 
the ordinary so that he can manage his 
department with as low an investment 
as possible. 
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ESTIMATING.’ 


By C. R. Kreider. 


One of the most difficult problems 
confronting our business is the scarcity 
of really competent estimators. The 
position of estimator is also one of the 
most trying jobs imaginable. If the 
bids are too high and the work is not 
secured the estimator gets the blame. 
It the bid is too low and you get the 
job and lose money he is cussed be- 
cause he figured too low. 

The ideal estimator would of course 
be one who had the happy faculty of 
always figuring correctly, but even 
granting that such an ideal is with us 
his skill would often be wasted be- 
cause some one of his competitors 
would spoil his chances for securing 
the work by putting in a figure far be- 
low the proper one, due to ignorance 
of costs and poor estimating. You 
frequently hear the expression that the 
man who makes the most mistakes gets 
the most jobs. Is this really the case? 
I fear that there is more truth than 
poetry in this statement. 

How then are we to correct this con- 
dition in our business? 

I believe I can state without fear of 
contradiction that too little attention 
has been paid to the development of 
competent estimators. It has always 
seemed strange to me that business 
concerns did not pay more attention 
to this, the most important part of 
their business. 

It has been the most common prac- 
tice to promote men from the ranks 
of workmen to the post of estimator 
on the theory that a practical work- 
man was necessary to properly esti- 
mate the cost of work. 

While I am a firm believer in re- 
warding merit by promotion, I am also 
of the opinion that the average practi- 
cal workman seldom has the essential 
qualifications for the detail work which 
falls on the shoulders of the estimator. 
While a practical knowledge of the 
construction business is of course im- 
portant and a necessary qualification 
for an estimator, I do not agree with 
the idea that it is necessary for a man 
to have actually engaged in the trade 
as a mechanic in order to be a skill- 
ful estimator. 


1 Paper read before Electrical Contrac- 
tors’ Association of Wisconsin at Milwau- 
kee, January 20, 1915 


The man who has risen from the 
ranks of mechanic to that of estimator 
is prone to make the mistake of bas- 
ing his calculations on his own ability 
as a former mechanic, rather than on 
the cold stern facts of figures cover- 
ing similar work done in the past and 
where the law of averages has to be 
reckoned with. 

We hear and have been hearing for 
a long time past a great deal about the 
necessity of the contractor keeping 
suitable books of account so that he 
may know where he stands financially. 
The National Electrical Contractors’ 
Association has done a great work in 
making its membership see the value of 
this advice and has developed a sys- 
tem of accounts which is simple and 
at the same time gives the results de- 
sired. Among the other things incor- 
porated in this system is a cost system, 
so that the contractor may see just 
what each job costs. 

We will admit for sake of argu- 
ment that the contractor has a proper- 
ly kept set of books and knows what 
each job costs. So far, so good. If, 
however, he does not make constant 
and careful. analyses of these cost rec- 
ords they will avail him little as a 
source of information on which to base 
future bids. 

The average estimator is too apt to 
follow certain rules of thumb in mak- 
ing up his estimates rather than con- 
sidering each job on its own peculiar 
merits. 

Keeping accurate cost accounts will 
also yield but few practical and useful 
data unless the information is in such 
form that it can be dissected and re- 
duced to units to serve as a guide to 
calculating future costs. 

It is right here that the estimator 
must keep in close touch with the ac- 
counting department. It is the esti- 
mator who must also be in close touch 
with the sales department, the purchas- 
ing department, the drafting room and 
the outside superintendent. 

Too often the estimator is not al- 
lowed sufficient latitude and as a result 
the work does not go in as figured and 
he gets the blame for something over 
which he had no control. 

The estimator must, in order to be 
a success, be a versatile man. He must 
be rapid, yet accurate and painstaking; 
be posted on the rules and regulations 
governing electrical work; be able to 


read plans and understand them; be 
familiar with the different classes and 
systems of buildings; be posted on the 
latest developments of the electrical 
field; know thoroughly the different 
brands and grades of goods and their 
costs, and preferably should have a 
technical education, so that he can 
readily grasp the details of the scheme 
covered by the specifications he is fig- 
uring and be able to determine the 
practical and most economical way to 
accomplish the object sought and be 
able to say with confidence that the 
scheme proposed is not practical and 
will not work satisfactorily should this 
be the case. 

If all of our work was of one kind 
or class, the problem of estimating 
would be a much simpler process than 
it really is. 

Today the estimator may be figuring 
ar Office building of fireproof construc- 
tion, tomorrow a combination light and 
power job in a mill-constructed build- 
ing, and next day a church, school, flat 
Luilding or residence. 

With the rapid increase in the use 
of iron conduit for all classes of work, 
both open and concealed, the estimator 
of yesterday who has been used to fig- 
uring open-cleat or knob-and-tube 
work finds himself often treading on 
unfamiliar ground in being called on to 
prepare an estimate for a conduit job. 
He must, as I have previously stated, 
be a versatile man and be prepared to 
handle new problems with a confidence 
born of a knowledge of cost units 
which will enable him to prepare an 
estimate which will be intelligent and 
correct. 

The estimator should make it a rule 
to get out on the work as it is being 
installed as much as possible, because 
it is there he will see the things that 
frequently do not show on the plans 
and make it possible to avoid like er- 
rors in the future. 

The estimator is the life or death of 
the company with which he is connect- 
ed. His pay should be commensurate 
with his responsibilities. How often, 
however, do we find this position held 
by the most incompetent of men. The 
contractor is backing his hard-earned 
money against the opinion or judgment 
of his estimator and one would natural- 
ly assume he would be most particular 
in his choice in this direction. 

In certain classes of work the num- 


January 30, 1915 


ber of lights or outlets makes a check 
on the accuracy of the estimator’s bid 
a fairly simple matter. In the more 
desirable contracts, however, where the 
work runs into large figures, the spe- 
cial features involved require more 
than an off-hand opinion on the cost 
problem. ý 

The matter of arriving at an accurate 
schedule of the materials required is 
not the difficult part of preparing an 
estimate. It is the labor which is the 
bugbear which causes a great many 
of us to lay awake nights. 

With the many refinements and fit- 
tings being constantly developed and 
their relation to the labor required, the 
study of the labor units is one which 
every contractor who expects to suc- 
ceed in our line must realize. 

Unfortunately there is no school for 
electrical estimators and the need 
therefor is a pressing one. The matter 
was taken up a short time ago by the 
National Association and I hope some 
plan can be developed whereby the 
estimator who wishes to rise in his 

profession or the man who wishes to 

become qualified in this line will have 
facilities placed at his disposal whereby 
he may perfect himself. 

By a great many the task of estimat- 
ing is looked upon as a necessary evil 
and one to be gotten over with as 
soon as possible. It is hard to get 
and keep a competent estimator and 
the financial remuneration is such that 
there is little inducement for a man 
to qualify. Being the most important 
position in a concern, the pay should 
be made attractive so that competent 
men will be seeking these positions 
rather than one where the responsi- 
bility is less but the pay greater. 

The tendency in estimating labor 
kas been too much in the direction of 
sizing the job up in a general way and 
putting down a lump sum which does 
not lend itself to intelligent analysis. 

The modern and progressive esti- 
mator no longer does this. Instead he 
uses units of labor for each item of 
material to be installed and thus is en- 
abled to get a more accurate estimate 
than could possibly be arrived at in the 
Previously mentioned haphazard lump 
Ruess, for guess it really is when you 

Jump your labor and do not detail it 
with respect to the different items of 
Material to be installed. 

The National Association has recent- 
Iy brought out a universal estimating 
Sheet which is so arranged that the 
labor can be extended directly opposite 
ech item of material. There is also 
Printed at the left-hand margin a list 
of reminders, In reading through the 
specifications the different items which 
will be required should have a check 
mark placed opposite same. When the 
eo are finally assembled on 

ate sheet a check back 
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against the reminder column will guard 
against leaving anything out of the ma- 
terial list. This estimating sheet I 
consider fills a long felt want and is 
supplied by the National Association at 
85 cents per 100 sheets, which is 
cheaper than you can have your local 
printer print up a form which does 
not have these safeguards. 

The more universally these sheets 
are used by our membership the great- 
er the tendency to uniformity in pre- 
paring bids. 

One of the greatest evils the esti- 
mator encounters is the small amount 
of time allowed to prepare hiş esti- 
mate and get in his bid. This is a mat- 
ter which can be corrected in a large 
degree by the local contractors co-oper- 
ating with each other and declining to 
submit tenders where a reasonable 
time is not allowed. Architects and en- 
gineers are prone to get out about two 
sets of plans and specifications and ex- 
pect eight or ten bids to be prepared in 
48 hours. Manifestly no estimator can 
do himself or his company justice un- 
der such conditions. A firm stand by 
the contractors to decline to bid unless 
a reasonable amount of time is allowed 
would go a long way to improve condi- 
tions in this direction. Estimates pre- 
pared hastily are not likely to be ac- 
curate and I have always taken the 
stand that unless the architect or en- 
gineer was willing to permit sufficient 
time to prepare a proper estimate that 
my firm did not care to submit a bid. 

The environment of the estimator is 
an important matter. He should have 
a room to himself where he can lock 
himself in if necessary and where he 
can be quiet and undisturbed. The 
room should be cheerful and well light- 
ed and provided with one or more 
large tables so that there will be ample 
room to spread out his plans. An am- 
ple catalog fle should be located in 
this room and kept up to date and 
properly indexed so that instant refer- 
ence can be had to any material or de- 
sired article. 

The estimator should be provided 
with an adding machine on which he 
can set down his measurements and 
quantities as he goes along and also 
for checking the footings on his esti- 
mate sheets. 

In order to relieve him of a large 
amount of merely clerical work the 
extensions of the various units and 
items after being priced by him can 
just as well be done by the bookkeep- 
cr or other regular clerical help. 

The estimator is usually in normal 
times working under pressure because 
his firm wishes naturally to get in bids 
on as many jobs-as possible. I have 
often felt that one of the greatest mis- 
takes in our line of business was the 
attempt to get in a bid on every job 
which came aleng. I have always felt 
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that quality instead of quantity should 
have more consideration. 

No one concern can get all the busi- 
ness and as it stands to reason that an 
cstimate hastily prepared is more like- 
ly to be wrong (it may be too high as 
well as too low), one does not have 
the confidence in such an estimate as 
compared with one which has had the 
proper amount of time spent on its 
preparation. When more plans are of- 
fered than you can properly figure, 
choose the most desirable ones and 
pass the others by. 

Another custom which is unfair to 
the estimator is the practice of cer- 
tain engineers and architects requiring 
plans to be figured in their offices. You 
all know this game. There are six or 
seven others in the architects office 
at the same time, each taking a grab at 
the plans. You will have to admit 
that in our line of work it is impos- 
sible to prepare a proper estimate un- 
der these conditions. 

The contractors can here again cor- 
rect this evil by declining to submit 
Lids unless they be allowed to take the 
plans and specifications to their own 
office to figure. 

I know a great many contractors 
will say that it cannot be done, but I 
know that it can. For many years 
past I have uniformly refused to fig- 
ure any job unless the plans and spec- 
ifications are allowed to be brought to 
the office where they can be estimated 
under proper conditions, and I have 
found few cases where a firm stand 
in this direction has met with refusal. 
A proper placing of the facts to the 
architect or engineer will show him 
how unfair it is to expect a man to 
properly figure plans and digest speci- 
fications in the outside public office 
where there are no facilities to work 
with and where there is so much go- 
ing on to distract the mind that it 1s 
impossible to think clearly. A deter- 
mined stand in a co-operative way will 
eliminate this condition. Personally I 
prefer not to bid at all unless the esti- 
mating can be done under proper con- 
ditions and sufficient time is given to 
properly prepare an estimate. In the 
few cases where this is refused T feel 
that my concern is better off not to file 
a bid. 

I have spoken previously of the too 
common practice of lump labor esti- 
mating and I want to go back again 
to this point. The larger number of 
parts into which you can subdivide 
your labor, the simpler and more ac- 
curate will be the calculation of the 
lebor, and by the use of the universal 
estimating sheet issued by the National 
Association, where the labor is op- 
posite each material item, it reduces 
the omission of labor to a minimum 
and also makes it a simple matter for 
the manager or proprietor to go over 
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the estimate and check the labor with 
a degree of satisfaction that would 
otherwise be impossible. 

The collecting and study of these 
units is a most interesting, instructive 
and valuable educational pursuit, and 
I hope that more of our contractors 
will take up the subject seriously and 
get in the habit of reducing their labor 
to these small units which will do much 
to remove the uncertainty of the old 


slipshod lump guess method of the 
past. 
There is unfortunately no golden 


rule which will absolutely prevent er- 
rors. Judgment must, of course, be 
exercised in handling any class of fig- 
ures, but I can say to you gentlemen 
that if any of you are not estimating 
your labor in itemized unit form the 
sooner you start the better off you will 
Le financially and you will find your- 
selves in the position of having con- 
fidence in your estimates, because they 
will be more accurate; and where the 
competition is keen and work must 
often be taken on close margins you 
can better judge just how far you can 
go and know when to turn down an 
unprofitable job. 

I also wish to refer again to the mat- 
ter of subdividing estimates. By this 
I mean where there are. for instance, 
both light and power, make a separate 
estimate of each and do the same for 
other special features, such as bells, 
telephones, signal systems, etc. By do- 
ing this you get the total value of each 
component part by itself and are in a 
better position to survey the accuracy 
of the work than where it is all dumped 
into one general pot. 

You have sometimes heard a con- 
tractor reter to a job he had completed 
and wax enthusiastic because it had 
cost a great deal less for material or 
labor than he had figured. The rea- 
sons may be perfectly legitimate and 
then agam they may not. These cases 
should be analyzed as carefully as the 
cases where the reverse is true, be- 
cause it may lead to the error of figur- 
ing too little labor or material on the 
rext job where conditions are not as 
favorable. 

The estimator should be kept reg- 
ularly informed as to the cost of all 
his jobs as they progress, especially 
with reference to the labor, and should 
be supplied with a simple svstem which 
will be accessible and not entail too 
much work to keep it up. 

My own scheme in keeping my esti- 
wating department informed as to 
labor is to use a 3-by-5 index card 
specially printed and ruled for the pur- 
pose. On the front of the card is the 
name of the job, the selling price and 


the estimated material and Jaber. On 
tre back are ruled columns for the 


laber. Fach week as soon as the pav- 


roH ts made up the bookkeeper makes 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


cut a memorandum of the labor ex- 
pended on each job during the week 
and gives it to the estimator, who 
takes out the cards of the jobs given 
on the memorandum and enters the 
amount on the back of the card with 
the date and brings down each week 
the footing of the total labor to date. 
In this manner the total labor on each 
active job is brought to the attention 
of the estimator each week. As he 
naturally is in touch with the superin- 
tendent daily and knows in a general 
way the general percentage of comple- 
tion, this weekly report keeps him auto- 
matically posted as to how the various 
jobs are running. It will be noted that 
where work is not progressing on cer- 
tain jobs there is, of course, no labor 
for that week and consequently only 
the ones on which labor has been spent 
during the week come to his notice, 
as there is no need to bother with the 
cards on the inactive jobs. If. how- 
ever, it is desired to look up a job on 
which work is not going ahead at the 
t'me, the card for that job is readily 
found in the file and the total labor 
to the last active date ascertained in- 
stantly. This is only a memorandum 
card and has no bearing on the cost 
ledger, but the object I have accom- 
plished is to afford a simple and auto- 
matic means for bringing the condition 
cf the labor each week on each active 
job to the attention of the estimator 
immediately after the payroll is made 
up and without having to wait for the 
tookkeeper to post up his cost ledger. 
Fefore these cards are placed back in 
the file each week I have them brought 
to my desk so that I can also keep in 
touch with all active jobs each week. 

The estimator should be provided 
with a tile. preferably a vertical file 
using manila folders and 10 by 15 
inches in size, for filing his estimates. 
The most convenient method is to 
number the folders consecutively and 
call this the estimate number, which 
number should appear on the proposal 
for purpose of identification and refer- 
ence. In the folder are nled all papers 
pertaining to the estimate. any special 
quotations received for same and a 
copy of the proposal: also copy of the 
specincations or such extracts as you 
wish to keep. I mention the 10 by 15- 
inch size because this will take legal- 
cap-size paper, on which most specin- 
cations are written, without folding. 

In my omece I use two colors of 
tolders. The white folder is used when 
the estimate is made and filed away. 
Should an order result the estimate is 
transferred to a pink folder. given the 
seme number and fled in another 
drawer. Thus when veu wish to de- 
stroy back Ales vou do not destroy the 
¢stimates covering contracts secured. 
zs these should be preserved for future 
reference. 
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A duplicate copy of each sales ticket 
is made for the estimating department 
and this 1s filed with the estimate. 

In this manner without any extra 
work or red tape the estimator is at 
all times in touch with the operating 
department. 

There must be the fullest co-opera- 
tion between the estimating depart- 
ment and the outside superintendent. 
Without this you cannot expect to get 
satisfactory results. 


—_—_——_»--@—____ 
Missouri Contractors’ Meeting. 


The semi-annual meeting of the Elec- 
trical Contractors’ Association of Mis- 
souri was held in Kansas City. Mo.. on 
January 23. E. S. Cowie, of Kansas 
City, Mo., presided. The local associa- 
tion entertained the out-of-town dele- 
gates at breakfast. luncheon and the 
theater. The meeting was held after a 
banquet at Hotel Kupper. 

George Corrao, the national director 
from Missouri. announced that, accord- 
ing to the decision of the preceding 
meeting, a membership and a grievance 
committee had been appointed. 

The meeting directed the president to 
name a committee and that the mem- 
bers of the Kansas Association appoint 
a similar committee to consider uniting 
the Kansas and Missouri Associa- 
tions. 

The meeting decided that a com- 
mittee of five be appointed to amend 
the by-laws of the state association. so 
as to provide for the annual meeting 
to take place on the third Saturday in 
January. rather than the third Satur- 
day in June. The next annual meeting, 
however, will occur in July. 

E. S. Cowie attacked the mechanic's 
lien law of Missouri. on the ground 
that it encouraged the maintenance of 
incapable contractors, by making the 
property and not the contractor liable 
for the latter's errors. It was Mr. 
Cowie’s opinion that the law is ef- 
fective as far as labor is concerned. 

W. L. Hutchison brought the meet- 


ing’s attention to the tact that the 
architects’ associatiog in New Or- 
leans had agreed to omit electrical 


work from the general contract. Mr. 
Hutchison advocated a general adop- 
tion of this plan. 

The data book is at present in the 
hands of a committee. which is revis- 
ing it. A complete new data book may 
be had within a month or so. 

A campaign was urged by the meet- 
ing for securing more members for 
the Association. The power and diz- 
nity of the Association in dealing witlr 
problems of price, labor, arbitrary 
state legislation, etc.. depends in a de- 
gree upon the number of members. 
Nor does the size of the organization 
Produce a purely selnsh power. for it 
is the intention of the Association i? 
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the future to insure builders against 
loss through its members. This it can- 
not do without a larger membership 
than it now has. 

oo 
Wilkes-Barre Hospital Contract. 

The Board of Directors of the 
Wilkes-Barre (Pa.) Private Ward Hos- 
pital has awarded the electrical con- 
tract for the proposed new hospital 
building in Wilkes-Barre to Shepherd 
& Rust. The plans are from the office 
of Sturdevant & Poggi, architects, of 
the same place. A cursory examina- 
tion of the plans and specifications of 
this building show that its electrical 
layout is very complete. 

The indirect system of illumination 
has been generally adopted throughout 
the entire building. The patients 
rooms and corridors have the fixtures 
doubly wired, so That the maximum 
illumination can be used during the 
early evening, and just a small amount 
of illumination for the balance of the 
night. Wall switches control all these 
units and the desired amount of illumi- 
nation can be obtained by successive 
pushes on the wall button. 

The power installation for motors 
and heating apparatus is completely 
covered. Separate and individual lines 
carry current from the source of 
power to motors for operating a 
vacuum cleaning system, a refrigerat- 
ing system, ventilating system, a 
nurses’ signaling system, passenger and 
freight elevators, and a dumb waiter; 
heating units are installed for steriliz- 
ing work, and care is also taken for 
electrotherapy work and X-ray appar- 
ratus. 

The vacuum cleaning plant installed 
in a special room in the basement will 
be connected by means of pipes to 
different outlets on the various floors 
of the building. These outlets are air- 
tight and are under constant suction 
when the plant is operating, so that 
a hose nozzle thrust into the outlet 

immediately connects the other end 

of the hose where the instrument for 

cleaning is placed with a powerful suc- 

tion. All dust and small foreign sub- 
stances are carried into the basement 
and thence discharged to the sewer con- 
nection, 

In the matter of communication, 
there has been installed a very com- 
plete telephone system. This will con- 
Sist of a central station with switch- 
ai eae Over by an operator, 
be = ich point lines are run to each 

Patients’ rooms, so that com- 


a with the outside can be 
buildin ed from any point in the 
tween ap or smtercommunicating be- 
buildin of the Several points in the 
‘pie ga be just as readily ac- 
thas ` 
k is Orme thing more than 
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another in the clectrical line that is 
important in a hospital, it is the mat- 
ter of signal communication between 
the patients and the nurses, who may 
be in the duty rooms or the diet 
kitchen; sometimes in critical cases, 
quick communic: tion is imperative. 
The equipment in this line will con- 
sist of the well known Holtzer-Cabot 
nurses’ signal system, by which, in- 
stead of using batteries, the current 
for signaling is furnished by a low- 
voltage motor-generator set. There is 
installed at each patient’s bedside, a 
four-way calling and emergency sta- 
tion. In the corridor over each door 
there are installed two electric lamps, 
one frosted and one red. There is also 
installed in the diet kitchen, in the 
nurses’ duty room, and in the physi- 
cian’s office, a combined signal lamp 
and indicator. 

The operation of the system, while 
it sounds complex, is really not so, but 
is very simple and complete. A pa- ~ 
tient wishing to call the nurse presses 
the call button, which is on an exten- 
sion cord lying on the bed. This 
lights the frosted lamp outside of the 
door and simultaneously lights another 
lamp and indicates a location number 
in both the duty room and diet kitchen 
and also sounds a buzzer in both 
places; it also at the same time regis- 
ters the time of the call on an elapsed- 
time recorder in the superintendent’s 
office. The nurse hearing the buzzer 


„or seeing the lamp goes to the corri- 


dor or section that the call indicates, 
and is immediately guided to the 
proper room by the lamp signal over 
the door. On reaching the bed. ste 
presses the releasing button, which re- 
leases the signal and puts out the 
lamps (except that the signal lamp in 
the duty room will still remain lighted 
if there is another unanswered call in 
the same section). When she presses 
the button, she also registers the time 
on the elapsed-time recorder in the 
superintendent’s office, so that an ex- 
amination of this device shows the 
elapsed time between receiving the call 
and answering it. Should the nurse 
upon entering the room find the pa- 
tient in a critical condition and need 
assistance, she presses the emergency 
button; this lights the red lamp in the 
corridor over the door, lights a red 
light in the diet kitchen and duty room, 
rings a bell in each of these places, 
and in addition rings a signal bell in 
the resident physician’s room and the 
superintendent's office, and also indi- 
cates in those places the section of 
the building that the call comes from, 
so that the additional help arriving at 
the corridor is guided by the red light 
signal over the door and enabled to 
reach the patient at the earliest pos- 
sible moment. 


> 
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New Officers of Wisconsin Asso- 
ciation. 

At the recent convention of the Elec- 
trical Contractors’ Association of Wis- 
consin, officers were elected as fol- 
lows: 

President, L. W. Burch, of Madison. 

Vice-President, F. J. Natwick, of 
Grand Rapids. 

Treasurer, George Knoerr, of Mil- 
waukee. 


Secretary, Albert Petermann, of 
Milwaukee. 
Director for three years, W. R. 


Johnson, of Wausau. 

Director for two years (unexpired 
term), Paul F. Harloff, of Madison. 

State director, Herman Andrae, of 
Milwaukee. 

—— eoe ! 
Helpers Doing Journeymen’s 
Work. 

The Electrical Workers’ Union in New 
York City complained to the Public Serv- 
ice Commission for the First District of 
New York that electricians’ work in con- 
nection with subway construction was 
being performed by helpers, and that the 
contractors would employ six or eight 
helpers to one journeyman electrician. 
The Commission was asked to adopt a 
motion to the effect that only one helper 
be allowed to each journeyman elec- 
trician engaged in city subway work. 

While the Commission indicated that 
this practice is an evasion of the law, it 
held that it had no power to specify the 
number of helpers to be allowed to each 
electrician, but it instructed its chief en- 
gineer to see that the spirit of the law 
is obeyed. 

——————_4-- > ———_____—- 
Among the Contractors. 

John J. Odenwald, 1204 H Street, 
Washington, D. C., has devised and 
put on the market an electric chair 
intended for amusement parks, lodge 
meetings, etc. It is a regular house- 
hold chair equipped with simple appa- 
ratus that makes the sitter want to 
stand up in a hurry, but no wires are 
in sight. It was used at the Shriners’ 
convention at Atlanta last year and 
created much interest. 


C. A. Spaulding, president of the 
Arcade Electrical Construction Com- 
pany, Kansas City, Mo., has returned 
to his office after two weeks’ illness. 


Notice has been published that the 
co-partnership heretofore existing be- 
tween James G. Rodgers and John E. 
Rodgers, under the firm name of 
Rodgers Electric Company, Muskegon, 
Mich., has been dissolved. John E. 
Rodgers will continue the business 
under the same firm name. He will 
pay bills incurred and collect all ac- 
counts due to the company. 
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Public Service Commissions 


Conducted by William J. Norton 


CALIFORNIA. 

The Pacific Gas and Electric Com- 
pany was granted permission to issue 
$4,000,000 of five-per-cent one-year gold 
notes, dated March 25, 1914, and to 
pledge as collateral security for the 
notes $5,000,000 of convertible general- 
lien bonds and $5,000,000 of general 
and. refunding mortgage bonds. The 
order provides that the notes shall be 
sold at not less than 98. 

The Mt. Whitney Power and Electric 
Company was authorized to issue 
$418,000 of its seven-per-cent cumu- 
lative preferred stock. The proceeds 
will be used in paying off the com- 
pany’s floating indebtedness. 


CONNECTICUT. 

Service Regulations.—The Public 
Utilities Commission has adopted a 
tentative order prescribing rules and 
regulations pertaining to gas, electric 
and water companies. A hearing in 
the matter was announced for Febru- 
ary 8, at which time the companies are 
to be prepared to make suggestions 
and criticisms of the rules and regu- 
lations provided in the tentative order. 
A section of the order says that “no 
provision of these rules shall be con- 
strued to prevent any customer mak- 
ing a special contract with any utility 
involving -qualities, values or service 
conditions at variance with those here- 
by established, and, that if any utility 
has been supplying, or has existing con- 
tracts to supply, a quality of service 
of greater value to the customer than 
that hereby specified, no reduction of 
such quality of service shall be made 
by the utility until the Commission has 
determined upon the proper rate to be 
charged the customer for the lower 
grade of service. Such a rate, in gen- 
eral shall be based upon the cost of 
furnishing the grade of service re- 
quired by these rules.” 


IDAHO. 

Overhead Line Rules.—The Public 
Utilities Commission has issued an or- 
der establishing uniform rules for over- 
head line construction for power, light, 
telephone, telegraph and railway com- 
panies. The order is to take effect 


March 1. 


MARYLAND. 
The Brooklyn & Curtis Bay Light 
& Water Company. A number of com- 


plaints were received by the Commis- 
sion from residents of Brooklyn al- 
leging that the rates the company pro- 
posed to charge for water service in 
Brooklyn are excessive. The Commis- 
sion discusses the considerations gov- 
erning the determination of reasonable 
rates, as follows: 

“Preliminary to the examination of 
the evidence, it may be well to lay 
down the principle of law applicable 
to the situation. Counsel for the com- 
plainants, in his carefully prepared brief, 
states the legal issue in the following 
words: ‘The complainants contend that 
the right of the corporation to earn 
a fair return upon its investment is 
qualitied by the proviso that in no event 
shall the company be permitted to 
charge the consumer more than the 
service is reasonably worth to them.’ 

“The soundness of the principle con- 
tended for by the complainants is sus- 
tained by citations from textbooks of 
acknowledged authority, decisions of 
the Court of Appeals of Maryland and 
decisions of the Supreme Court of the 
United States. 

“The attorney for the respondent 
concedes the correctness of this law 
while denying that the facts of the 
pending case make it applicable against 
the rates proposed. It is needless to 
add that we concur in the correctness 
of the principle of law which must 
guide us to our conclusion. 

“With reference to the reasonable- 
ness of these rates we must concede 
that when compared to the rates es- 
tablished by other water companies do- 
ing business under similar or nearly 
similar circumstances, they seem fair 
and moderate, nor do they scem ex- 
cessive when a comparison is made 
between the gross revenues and the 
Operating expenses. It must be ad- 
mitted, too, that the financial condition 
of the Company is not strong. and that 
no dividend on its stock has been de- 
clared or paid for six or seven years. 
It we should accept the estimates of 
the Company as to the expenses and 
revenues of the future there would be 
a small margin of profit at the pro- 
posed figures, making possible only a 
low dividend. 

“But there is another side to be con- 
sidered. Brooklyn is a town of four 
or five hundred houses, and it was 
proved at the hearing, as alleged in the 
petition, that its worthy inhabitants are 


mostly manual laborers earning small 
salaries, and that the dwellings there, 
for the most part, are blocked together 
and are only about 14 feet in width. 
It is stated that the wages of a major- 
ity of these citizens would average 
from $1.50 to $1.75 per day, and the 
rental paid by them for houses varied 
from $8.00 to $12.00 per month. It was 
the opinion of a number of witnesses 
that these people could not afford to 
take water at these proposed rates, and 
$8.00 was named by some of the wit- 
nesses testifying for the complainants, 
and $10.00 by one of them, as a rate 
that the people could afford to pay and 
at which they would take water. We 
must conclude that the residents there, 
who at present are drawing water from 
private or public pumps, desire the con- 
venience which is enjoyed by people 
of all progressive communities in hav- 
ing water ready at hand in their own 
dwellings. A previous case by the resi- 
dents before this Commission, in which 
it was sought to compel the respondent 
to extend its mains to their town, 
proves this, unless we should question 
the sincerity of the application then 
made, and that we have no disposition 
to do. The question then comes back, 
what is a fair rate—fair to the respond- 
ent company and to the complaining 
citizens? We do not feel it essential, 
in order to answer that query, to enter 
into a detailed analysis of the value of 
the property now devoted by the Com- 
pany to the public service.” 

The Commission points out that the 
company in extending its service to 
Brooklyn has prepared not only to take 
care of the present prospective custom- 
ers in that territory, but also all cus- 
tomers that might be added by the fu- 
ture development and improvement of 
the property in and around Brooklyn 
for a number of years to come, and 
says: 

“This additional outlay the defendant 
preferred to make, and perhaps wisely 
so, rather than increase the capacity of 
the plant as new demands were made 
upon it, but certainly the present users 
cannot be expected to pay a rate sufh- 
ciently high to yield a fair return on 
the money invested in excess of the 
amount necessary to properly provide 
for the present consumption. If the 
company elects to make this outlay 
now, rather than wait until there is a 
demand for it, then the company, and 
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not the users, should stand the interest 
on this amount.” 
NEW JERSEY? 

The Wildwood, Anglesea and Holly 
Beach Gas Company was ordered to es- 
tablish a minimum charge of 75 cents. 
The Board held that a minimum charge 
of $1.00 a month for service is excessive. 


OHIO. 

The Citizens’ Light and Power Com- 
pany was authorized to issue its com- 
mon capital stock to the total par value 
of $16,000 and its first-mortgage six-per- 
cent bonds of the total principal sum 
of $10,000, to be sold at not less than 
par value. The company was authorized 
to purchase the property and assets of 
the Millersburg Electric Light Com- 
pany, and the proceeds from the sale of 
the stock will be used in payment of 
the property of the Millersburg Com- 
pany. The proceeds from the bonds 
will be expended for the extension and 
improvement of the company’s plant 
and equipment in Millersburg. 

The Bucyrus Light and Power Com- 
pany was authorized to issue its first- 
mortgage five-per-cent bonds of the to- 
tal principal sum of $41,000, to be sold 
for not less than 80 per cent of their 
par value. The proceeds from the sale 
will be used for the purpose of dis- 
charging obligations of the company, 
and in paying for proposed additions. 

The Canton Electric Company re- 
ceived authority to issue its first and 
refunding mortgage five-per-cent sink- 
ing-fund gold bonds of the total prin- 
cipal sum of $115,000, to be sold for 
not less than 85 per cent of the par 
value plus accrued interest. The pro- 
ceeds are to be used to reimburse the 
company for moneys expended for ad- 
ditions and improvements. 


WISCONSIN. 


The United Heat, Light and Water 
Company. The Commission made a 
valuation of the company’s property and 
investigated the revenues and expenses 
in order to determine a basis for an 
adjustment of the company’s rates. 
New schedules were authorized for 
commercial lighting, power and for 
Street lighting in Delavan. The Com- 
mission found that the company was 
not complying with the standards of 
service for electric companies in re- 
gard to voltage regulation and inspec- 
tion of meters. The company was or- 
dered to furnish continuous service and 
to make such improvements as are 
necessary to bring the quality of its 
service up to the standards prescribed. 

The Madison Gas and Electric Com- 
pany was granted permission to in- 
Crease its capital stock by $650,000. 
This sum will be used for improvements 
in the company’s distribution system. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 

No. 240.—LIFE oF GAS-FILLED TUNG- 
STEN Lamps.—What is the longest life 
record as yet attained on test or in serv- 
ice with the new nitrogen-filed tungsten 
lamps?—P. C. U., Springfield, O. 


No. 259.—RELATIVE Cost OF MANUAL 


AND AUTOMATIC TELEPHONY.—What is the . 


relative first cost of manual, central- 
energy exchange and substation equip- 
ment for, say, 10,000 telephone lines and 
of full-automatic equipment for the same 
number of lines? What is the relative 
operating and maintenance cost of the 
two systems? Does the reduction in op- 
erating cost of automatic equipment off- 
set the increase in fixed charges ?—H. L. 
F., Buffalo, N. Y. 


No. 262.—ELECTRICALLY DRIVEN STREET 
SWEEPER —Has any electrically driven 
suction street sweeper ever been tried 
out by any municipality or street-car 
company ?—F. N. S., Toronto, Canada. 


No. 263.—REWINDING MoTtor.—I have a 
series motor running at 1,100 reveolu- 
tions per minute that I want to have run 
at 1,700 revolutions. I wouid like to 
know whether to rewind the armature 
alone or to rewind both the armature 
and fields. At first I intended to rewind 
only the armature and connect the fields 
ını multiple, which it seemed to me would 
answer the same purpose as rewinding 
the fields; then I thought I would find 
out what other readers suggest.—J. B., 
New York City. 


Answers. 

No. 258.—SMASHING POINT OF STORAGE 
Batrery.—Is there a detinite and well 
established point in the life of a storage 
battery at which it becomes economical 
to scrap the old, depreciated plates and 
purchase a new element, that is, a point 
corresponding to the smashing point of 
incandescent lamps?—B. E., Newark, 


The smashing point of storage bat- 
teries used in commercial electric auto- 
mobiles and in passenger electric auto- 
mobiles is different. The smashing 
point of a lamp is determined by the 
lowering of the watts per candle while 
the scrapping point of a storage bat- 
tery 1s not caused by its lowering effi- 
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ciency but for the loss of its capacity. 

In the case of commercial cars, 80 
per cent is usually taken as the scrap- 
ping point, that is, 80 per cent of the 
rated. capacity. The actual capacity 
upon which the battery runs is 20 per 
cent above the rated capacity, so that 
there is a range of 40 per cent between 
the actual capacity and the scrapping 
point. 

In practice the point at, which the 
battery should be scrapped depends up- 
on the service that the truck is re- 
quired to give. Batteries are usually 
designed to give the truck a one day’s 
run and 20 per cent more on a complete 
discharge of the battery, this in order 
that the battery can be economically 
charged each night and overcharged 
each Sunday. Boosting at loading 
platforms and during noon hours is 
usually resorted to when the battery 
capacity gets low. Boosting is bene- 
ficial to any battery (contrary to uni- 
versal opinion), and all batteries would 
have a greater life and give less trouble 
if this practice were made the usual 
routine instead of an extra. 

The scrapping point in the case of 
the passenger-car battery depends upon 
the solution of the intricate personal 
equation and is usually the point at 
which you have a scrap with the user 
and convince him that he ought to 
have a new battery. There is no fixed 
point in this case—R. L. L., Minne- 
apolis, Minn. 


No. 260.—Promiscvuous Use oF PULL 
CHains.—Is the promiscuous use of pull- 
chain sockets controlled by long chains 
or cords permitted by electrical inspectors 
in general? I have come across many 
cases where this scheme 1s used to con- 
trol stairway lights, bedroom ceiling 
lights, vestibule and porch lights, etc., in 
most cases to avoid using three-way or 
ordinary wall switches. Even with short 
pull chains I have found shades and re- 
flectors loosened and fixtures strained 
and wondered whether this growing 
practice is looked on with favor.—C. T. 
P., New York, N. Y. 

I believe that the promiscuous use of 
pull-chain sockets controlled by long 
chains or cords is looked upon with dis- 
favor among electrical inspectors. While 
the National Electric Code does not di- 
rectly condemn their use, under certain 
conditions it is in the inspector's power 
to condemn such installations. When the 
inspector believes that the constant strain 
and pull on the fixture or receptacle will 
mjure or loosen it, he should not allow 
the use of the long pull chain. I look 
upon it as a cheap way to do a job which 
might just as well be put in right in the 
first place.—R. C. L., Detroit, Mich. 


No. 261.—Dynamic BrAaKING.—In the 
case of direct-current hoist motors it is 
possible to effect dynamic braking by a 
control system that connects the starting 
resistance as a shunt to the armature 
when stopping the motor. Ilas any sim- 
ilar scheme been worked out for poly- 
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phase alternating-current hoist motors ?— 
D. B. L., Warren, O. 


Yes, it is possible to use dynamic brak- 
ing on polyphase alternating-current in- 
duction motors. The reversable prin- 
ciple of both direct-current and alternat- 
ing-current motors is the same. On let- 
ting the driven machine or load run the 
motor as a generator and inserting sufh- 
cient resistance to reduce the torque to 
the desired, value. it is possible to obtain 
a retarding effort for braking. 

Considering the wound secondary in- 
cuction motor, in order to have the mo- 
tor exert a torque opposed to the mov- 
ing load, it is necessary to reverse the 
rotating field. This is accomplished by 
interchanging any two primary leads of 
a three-phase motor or two primary leads 
of either phase of a two-phase motor. 
However, when the leads are reversed 
and current sent through the windings 
while the motor is running near synchron- 
ous speed, a frequency is obtained in 
the secondary having a value approxi- 
mately twice that in the primary. Inas- 
much as the voltage will change in the 
same proportion as the frequency, it can 
be readily seen that the secondary would 
have to be insulated to withstand double 
voltage. An alternative and in fact a 
better method is to apply one-half nor- 
mal voltage to the primary. Applying 
one-half normal voltage on the primary 
winding. in order to brake the motor 
with full-load current and approximately 
one-half full-load torque, the secondary 
resistance must be approximately one- 
half that used at normal voltage. How- 
ever, unless the motor has a maximum 
torque at least twice full-load torque at 
normal voltage, it will be impossible to 
cbtain one-half full-load torque for brak- 
ing because the maximum torque at 
one-half voltage will be only one-quarter 
ihat at full voltage. By adjusting the sec- 
ondary resistance, the retarding effort 
can be controlled and a braking action 
obtained opposing the moving load. Us- 
ing the above scheme would necessitate 
disconnecting the motor from the line 
when it came to a stop, otherwise it 
wuald start up in the opposite direction. 

Alternating-current motors can also be 
retarded Ly applying direct current to the 
primary windings. This in reality pro- 
duces an inverse slip, the motor being 
driven by the moving load as a synchron- 
ous generator. The direct-current volt- 
age required in most cases will not ex- 
ceed three per cent of the normal alter- 
nating-current voltage. About 1.25 times 
full-load current is a practical value for 
a braking current which with the right 
combination of speed and secondary re- 
sistance will give approximately full-load 
torque for braking. If the resistance of 
the secondary of the motor is properly 
adjusted, a uniform retarding effort may 
be obtained. There will occur cases 
where direct current could not be used 
for braking alternating-current motors 
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due to the resulting large unbalanced 
maynetic forces, which are lable to cause 
the rotor to scrape on the stator. 

As the motor is doing work during the 
braking period considerable heating re- 
sults, which heating must be taken into 
consideration in the selection of the prop- 
er size of motor for any predetermined 
cyclic operation. In a great many cases 
it is not safe to use the accelerating re- 


. sistance for retarding work, as it not 


properly proportioned unless so designed. 
The characteristics of any given machine 
would have to be investigated before any 
specific recommendations could be made. 
In all cases automatic control should be 
used —C. P. A., Wilkinsburg. Pa. 
ee Se etn 


Elaborate Transportation Arrange- 
ments for San Francisco Conven- 
tion of National Electric Light 


Association. 

The annual convention of the Na- 
tional Electric Light Association, to 
be held at San Francisco, Cal., June 
7 to 11, will probably be one of the 
most interesting ever held on account 
of there being the great additional 
attraction of the Panama-Pacific Inter- 
national Exposition at the same time. 
This will undoubtedly cause more 
members of this Association to ar- 
range to be away from their business 
affairs and for a longer time than 
usual and they will probably take 
with them members of their families. 

With this in mind, the Transporta- 
tion Committee of the Association is 
arranging for special train movements 
of the members to the Pacific Coast 
in such a manner as to give them an 
opportunity to visit en route, both 
going and returning, many points of 
scenic grandeur in the West and at 
the same time to make as many stops 
at the various large hydroelectric and 
transmission systems as possible. It 
is believed that the central-station 
companies will send more of their 
engineering and operating officials 
than would be the case should the 
tours not possess these features. 

It is proposed to arrange for four 
or five tours, most of them being com- 
plete circular tours going to the con- 
vention, and, after a week’s stay at 
San Francisco, returning intact by 
various scenic routes. The trips will 
be on the “all expense plan,” which 
will include, excepting the stay in San 
Francisco, the entire expenses as out- 
lined by the different itineraries soon 
to be issued. 

The following tours have been ten- 
tatively planned: 

Tour A (Red Special)—Leave New 
York City about May 24, stopping for 
passengers at Albany, Utica, Syracuse, 
Rochester, Buffalo and Cleveland; 
stops at Chicago, Keokuk, Kansas City, 
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Albuquerque, N. M., Grand Canyon 
of Arizona, Riverside, San Diego 
(Panama-California Exposition), Los 
Angeles, Pasadena, Yosemite National 
Park and possibly Cascada; arrive San 
Francisco June 5. Leave there one 
week later via Shasta Route; stops at 
Portland, Seattle, Vancouver and Vic- 
toria; through the Canadian Rockies, 
back to Chicago and New York, ar- 
riving about June 23. 

Tour B (Green Special)—Leave Chi- 
cago on May 25 and follow same route 
as Red Special to San Francisco, mak- 
ing most stops at same time as that 
train. Leave San Francisco June 13, 
stopping at Lake Tahoe and Lake 
Spaulding, Yellowstone National Park, 
Salt Lake City, Glenwood Springs. 
Colorado Springs, Denver and return- 
ing to Chicago about June 23. 

Tour C (Blue Special)—Specially 
fast train, having Chicago June 4 and 
arriving at San Francisco early on 
June 7. This is to be a going trip 
only, but passengers may return on 
any of the other special trains by mak- 
ing necessary arrangements. 

Tour D (Pink Special)—Leave New 
York on June 2, stopping to pick up 
passengers at Newark, Philadelphia, 
Harrisburg, Pittsburgh, Columbus, In- 
dianapolis, St. Louis and Kansas City; 
passing through Denver, Colorado 
Springs and Salt Lake City, the party 
will stop over at Lake Tahoe and 
Lake Spaulding, arriving at San Fran- 
cisco early on June 7. Leaving there 
on the evening of June 12, stops will 
be made at Portland, Spokane and 
Yellowstone National Park, returning 
at eastern destination about June 25. 

In order to facilitate the work of 
both the Transportation and Hotel 
Committees, early reservations are 
urged on the part of all contemplat- 
ing travel by these special tours. Com- 
plete printed itineraries with total cost 
of the tours will be ready on Feb- 
ruary 15 and can be procured from 
George W. Elliott, master of trans- 
portation for the Association, 29 West 
Thirty-ninth Street, New York City. 


—_——_»--¢—____ 
Convention of Advertising Clubs. 


The Advertising Clubs of the World 
will hold their annual convention in 
Chicago in June. 

Coincident with the convention the 
annual National Graphic Arts Exposi- 
tion will be held in the Coliseum from 
June 19 to 26, this being the third an- 
nual exposition of this character. 

Prominent among the Printing and 
Allied Trades Exposition Committee 
members are William Woodhead. 
president of the Associated Advertis- 
ing Clubs of the World; Elbert Hub- 
bard, East Aurora, N. Y.: H. W. Cas- 
ler, advertising manager, New York 
Telephone Company. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 21. 

In Fig. 22 are shown parts 
of the armature, commutator 
and pole-pieces of a 10-kilo- 
watt, 100-volt bipolar direct- 
current separately excited gen- 
erator. The armature rotates 
at a constant speed of 1,200 
revolutions per minute in 


commutator contains 50 segments. 


Fig. 22. 


a clockwise direction and the 


The armature turns connected 


to the segments A and B of the commutator are shown diagrammat- 
ically by the coil connected between D and E. The inductance of the 
armature turns D E is 0.00003 henry and is to be assumed constant. 
Find the rotational emf. which must exist in the turns D E in order 
that the current in D E may reverse uniformly during the commu- 
tation period (a) at half-load and (b) at full-load. 


SOLUTION OF PROBLEM 21. 
At half-load the output of the gener- 
ator shown in part in Fig. 22 is 5 kilo- 
watts and the line current is 5,000/100 or 
50 amperes. Since there are two paths 
in the armature of a bipolar generator 
half of this current (/,) will flow toward 
the positive brush in the left-hand path 
and the other half (ZR) will flow toward 
the positive brush in the right-hand path. 
At the instant shown in the figure the 
current I, flows directly to the brush 
C through the end connection terminat- 
ing at E while the current /, flows to 
the brush C through the armature turns 
DE, joining Jp at E. When the arma- 
ture has turned so that the brush C rests 
squarely on the segment B the current 
I, will flow directly to the brush C 
through the end connection terminating 
at D and the current 7, will flow through 
the armature turns DE, joining I, at D. 
It is evident from this analysis that the 
current in DE reverses during the com- 
Mutation period (the time required for 
the segment B to pass from the posi- 
tion shown in the figure to a position 
squarely under the brush C). Since the 
armature rotates at a speed of 1,200/60 
or 20 revolutions per second, the time 
Of one revolution is 0.05 second and the 
Commutation period is 1/(2050) or 
0.001 second. 

If the turns DE possessed no induct- 
ance, as soon as the brush C made con- 
tact with the segment B part of the cur- 
rent J} would flow directly to C through 
B and the current in DE would be de- 
creased accordingly. When the brush C 
eae oe upon A and half upon B, 
ican : would flow directly to C 

nd the current J, would 


flow directl: 
ow directly to C through .1, the cur- 


rent in DE at this instant being zero. 
Further rotation of the armature by in- 
creasing the contact resistance between 
C and A would cause some of the cur- 
rent J, to flow to C through DE and B. 
At the instant when the brush C broke 
contact with A all of the current Jp 
would be flowing to C through DE and 
B. Since no current is broken under 
these conditions when the brush C breaks 
contact with the segment A, commutation 
would be sparkless. 

The turns DE do possess inductance, 
however, and any change of current in 
DE is attended by a self-induced emf. 
which opposes the reversal in current in 
DE. The current /ę is thus prevented 
from flowing to C through DE and B, 
with the result that some current is brok- 
en when the brush C breaks contact with 
the segment A and a spark is produced 
as each segment breaks contact with the 
brush. The current broken in this man- 
ner may be reduced by using carbon 
brushes in place of copper brushes. The 
high resistance of the carbon brush causes 
the current in DE to decrease more rap- 
idly, and in breaking contact with the 
segment A the arc produced is of lesser 
intensity than would be produced with 
a copper brush because of the lesser arc- 
producing property of carbon compared 
with copper. Carbon contacts are used 
in circuit-breakers for the same reason. 

Although the use of carbon brushes 
may in many cases ensure sparkless com- 
mutation, sparking on the commutator 
may be eliminated in general only by 
counteracting the effect of the self-in- 
duced emf. in the turns DE during the 
commutation period. This is accomplish- 
ed by generating in DE a rotational emf. 
which is equal anc) opposite to the self- 


induced emf. The rotational emf. is 
produced in two ways: (1) by advancing 
the brushes in the direction of rotation 
to such a point that the turns in DE cut 
a part of the field flux; or (2) by con- 
structing, midway between the regular 
poles, auxiliary poles called interpoles, 
the flux from which is cut by the turns 
in DE as they rotate. 

When the net emf. existing in DE is 
zero the current will reverse uniformly 
from 25 amperes (clockwise) to 25 am- 
peres (counter-clockwise) in 0.001 sec- 
ond. The rate of change of the cur- 
rent is then 50/0.001 or 50,000 amperes 
per second. The self-induced emf. pro- 
duced by this change in the current is 
given by [33]. 

E=0.00003 X 50,000=1.5 volts. 


Answer to Question a. 
To counteract the effect of the self- 


induced emf. at half-load the rotational 
emf. in DE must equal 1.5 volts and 
must act from E to D. 


Answer to Question b. 
At full-load the line current is 10,000/100 


or 100 amperes and the current in DE 
changes from 50 amperes (clockwise) to 
50 amperes (counter-clockwise) in the 
same commutation period as before, 0.001 
second. The rate of change of the cur- 
rent is then 100/0.001 or 100,000 amperes 
per second and the self-induced emf. 
is given by [33]. 
E=0.00003100,000=3 volts. 

To counteract this self-induced emf. the 
rotational emf. in DE at full-load must 
equal 3 volts and must act from E to D. 

Since the self-induced emf. varies with 
the load, the rotational emf. in DE must 
be varied as the load changes. This is 
accomplished (1) by changing the posi- 
tion of the brushes as the load changes, 
or (2) by providing the interpoles with 
series turns so that the interpole flux will 
vary with the load. If the load changes 
gradually the position of the brushes may 
be altered manually by an attendant, but 
if the load fluctuates rapidly the second 
method must be used if the rotational 
emf. is to counteract the self-induced 
emf. at any instant. 


SOLUTION OF PROBLEM 71. 

Answer to Question a. 

The efficiency of a piece of electrical 
apparatus is the ratio of the useful out- 
put to the total input. The difference be- 
tween these two quantities is the sum of 
the losses in the apparatus. It is usually 
best to calculate the input by adding the 
losses to the output or to calculate the 
output by subtracting the losses from the 
input. If this is done the error in the 
calculated efficiency will be verv small un- 
less there is considerable error in the de- 
termination of the losses. 
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Problem 71. ALTERNATING CURRENTS. ; 


In regard to the three-phase, 5,000-kilovolt-ampere, 6,600-volt 
alternator, which was described in Problem 68, the following addi- 
tional data are given. The resistance of the field circuit at a tem- 
perature of 25 degrees centigrade is 0.549 ohm. The friction and 
windage loss is 38 kilowatts. The core losses for different values 


of open-circuit terminal voltage are as follows: 


Field Current in Terminal Voltage on 
Open-circuit 
4800 
G00 
6600 
7500 
7950 


Take the temperature of both the field and armature windings as 
85 degrees centigrade. At this temperature the effective resistance 


Core Loss in Kilo- 
watt-hours 


of the armature winding per phase is 0.0747 ohm. The synchronous 
reactance calculated by using the zero-power-factor curve is 1.78 
ohms per phase. The methods of calculating these values were given 


in Problem 68. It should be remembered that the armature wind- 
ings of this generator are connected in star. 

(a) What is the efficiency of this alternator when it delivers one- 
half its rated load at unit power-factor? (b) What is its efficiency 
when it delivers its rated load at unit power-factor? (c) What is 
its efficiency when it delivers full-load current to an inductive load 
which is operating at a power-factor of 0.842? (d) How much power 
is required to drive this alternator on open circuit when the terminal 
voltage is 6,600? (e) How much power is required to drive this 
alternator on short-circuit when the armature current is 2.5 times 
its full-load value? (Assume that the temperature of the winding 
is 25 degrees centigrade.) (f) How much power is required to 
drive this alternator when taking the so-called zero-power-factor 
characteristic if the armature current has its full-load value, the 
actual power-factor is 0.05 and the terminal voltage has its rated 
value? Assume that the temperature of the armature is 25 degrees 
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centigrade. 


The losses in a synchronous generator 
are the friction and windage, the main 
core loss, the copper loss in the armature 
winding, the copper loss in the field wind- 
ing and the stray losses. The friction 
and windage varies with the speed, but 
this is supposed to be maintained constant 
so that the frequency will not vary. The 
main core loss, then, varies only with the 
amount of flux in the armature core. In 
want of a better method the American In- 
stitute of Electrical Engineers recom- 
mends that this be taken as equal to the 
flux which would produce a voltage equal 
to the vector sum of the terminal voltage 
and the resistance drop. This vector sum 
is the voltage labeled E’ in Problem 70. 
The copper loss in the armature winding 
and the stray losses are conveniently com- 
bined into a single loss calculated by mul- 
tiplving the square of the armature cur- 
rent by the effective armature resistance. 
This does not pretend to be an exact 
method, but it has the advantage of being 
fairly accurate and at the same time very 
simple. When the field current is ob- 
tained directly from an exciter and is 
varied by adjusting the voltage of the ex- 
citer, the field loss is found by multiply- 
ing the square of the field current by the 


resistance of the field circuit. If the field 
current 1s adjusted by means of a rheo- 
stat the loss in this should also be in- 
cluded and the total loss is equal to the 
held current multiplied by the voltage ap- 
plied to the field circuit outside the rheo- 
Stat. 
The terminal voltage per phase is 
V=6,600/ V3 
=3,810 volts. 


I V E 
Fig. 25a. 


The armature current for one-half of 
the rated load at unit power-factor is 
I=2.500/ (3X3.81) 
=219 amperes. 

The vector diagram is given in Fig. 23a. 
Friction and windage=38 kilowatts. 
To tind the main core loss, first calculate 

the vector sum of the terminal voltage 

and the resistance drop and then look up 
the core loss corresponding to this volt- 


age on the core-loss curve. Since the 
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current is in phase with the terminal volt- 
age the vector sum and numerical sum of 
the terminal voltage and the resistance 
drop are the same. 
E’=3,810+219X 0.0747 
3,826. 

The curve of core loss is plotted with 
line voltage so that this value must frst 
be multiplied by V3 before looking up 
the core loss. _ 

V3 3,826=—6,633. 

The core loss, P., corresponding to this 

point is 
P.=90+33 X 33/900 
=91.2 kilowatts. 

The copper loss in the armature wind- 
ing plus the stray losses equals 

3/7 Re=3 219? X 0.0747 
=10.85 kilowatts. 

The method of calculating the field 
was described is Problem 69. 

E»=3,810+0.0747 & 219 


=3,826 
Ev—0+1.78219 
=390 
E=V3.5267+390? 
=3.846 volts. 


The corresponding line voltage is 
3,846 V 36,660. 
The necessary field current 1s 
I1=155+55X 60/900 
=159 amperes. 
The resistance of the field winding at 
85 degrees centigrade is 
Rr=[1+(85—25)/(2 4.5+25)]0.549 
=0.676 ohm. 
The field loss is 
P1=159' 0.676 
=17.1 kilowatt. 
The total loss is 
38.0+91.2+10.85417.1 
=157.2 kilowatts. 
The input is 
P1=2,5004157.2 
=2,657 kilowatts. 
The efficiency is 
n= (2,500/2.657) 100 per cent 
=94.1 per cent. 
The efficiency is usually but little small- 
er at one-half load than it is at full load. 


Answer to Question b. 
The full-load current is 


[=5,.000/ (33.81) 
=438 amperes. 
E’=3,810+33 
=3.843 
The line voltage is 
3.843 X V3=6.657 
The corresponding core loss is 
P.=90+33 Xx 57/900 
=92.1 kilowatts. 
The armature copper and stray losses 
are 3? Re=3 Y 438X 0.0747 
=43 kilowatts. 
To find the excitation or open-circuit 


voltage: Ea =3.810+33 
=3,843 
E+.=0+780 
E =V3.843?+780? 
=3,923 


The corresponding line voltage is 
3,923 \ 3=6.790 volts. 
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[1=155-+55 X 190/900 
=167 amperes. 
The field loss is 
P:=167°X 0.676 
=18.6 kilowatts. 
The total losses are 
38-+92.14-43.4-18.6 
=191.7 kilowatts. 
The input is 
P:=5,000+191.7 
=5,192 kilowatts. 
The efficiency is 
n= (5,000/5,192) 100 per cent 
=96.3 per cent. 


Answer to Question c. 

The vector diagram used in calculating 
both E’ and the excitation voltage is 
given in Problems 69 and 70. The cur- 
rent is taken as being along the horizon- 
tal axis. 

bu =0.84 3,810 


=3,200 

by =V1—0.84’ 3,810 
—=2,065 

E’ n=3,200+438 X 0.0747 
=3,233 


E'v=2,065+0 
E’ =V3,233?+-2,065" 
=3,835 
The corresponding terminal voltage is 
3,835 V3=6,645 volts. 
“he core loss is 
P-=90.0+33 X 45/900 
=91.7 kilowatts. 
“he armature copper and stray losses 
are 
3/7R-=3X 438" X 0.0747 
=43. kilowatts. 
To find the excitation or open-circuit 
voltage 


[iu E'n=3,233 

Fesl wt 1X 
—2,065-+438X1.78 
=2,845 

E =V3,233?+2,845" 
=4,306 volts. 


The corresponding terminal voltage is 
4,306 V3=7,460 


* 1#=1554+55X 860/900 
=207 amperes. 

The field loss is 

P'+1=207*X 0.676 
=28. kilowatts. 

The total losses are 

38-+-91.7+43-+428 
=200.7 kilowatts. 

The output is 5,000 kilovolt-amperes at 
a power-factor of 0.84. The kilowatt 
output is 

Po=5,000X 0.84 
=4,200 kilowatts. 

The input is 

P1=4,200+-201 
=4,401 kilowatts. 

The efficiency is 

n=4,200/ 4,401 
=95.4 per cent. 

Observe that the efficiency is less on 
an inductive load than on a non-inductive 
load of the same kilovolt-ampere value. 
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DIRECT CURRENT. 
Problem 22. 


For the purpose of determining its stray power losses a 20-kilo- 
watt 230-volt shunt generator is direct-connected to a shunt motor. 
From tests made upon the motor its power output is known for any 
value of power input and in this manner the power input to the 
generator can be obtained at any condition of operation. With the 
generator unexcited the power input to the generator is 680 watts 
at 1200 revolutions per minute and 550 watts at 1,000 revolutions 
per minute. With the generator excited from an external source, 
at a speed of 1,200 revolutions per minute and a terminal voltage of 
240 volts, the power input to the generator is 1,320 watts at no load. 
If the field current is maintained constant and the speed is reduced 
to 1,000 revolutions per minute, the power input at no load is 1,050 
watts. Assuming the armature resistance (hot) between brushes to 
be 0.12 ohm, find the following generator losses at full load and 
1,200 revolutions per minute; (a) friction and windage; (b) hys- 
teresis; and (c) eddy current. 


This problem illustrates a method for determining the stray power 
losses of a dynamo. 


ALTERNATING CURRENTS. 

Problem 72. 

A three-phase, 3,500-kilovolt-ampere, 2,300-volt alternator 1s 
operated in parallel through transformers with a three-phase, 
5,000-kilovolt-ampere, 6,600-volt alternator. The first alternator 
has 36 poles and is driven by a reciprocating engine whose gov- 
ernor is adjusted so that the speed falls from 204 revolutions per 
minute at no load to 196 revolutions per minute at full load. The 
other alternator has 30 poles and is driven by a water turbine 
whose governor is adjusted so that the speed falls from 244 revo- 
lutions per minute at no load to 237 revolutions per minute at full 
load. (a) For what total load delivered will the frequency be 60 
cycles? (b) What is the greatest load that can be delivered with- 
out overloading either alternator? (c) What is the load on each 
when they deliver a total load of 7,500 kilowatts? (d) What total 
load will they divide in proportion to their ratings? (e) If the 
governor on the water turbine is readjusted so that the alter- 
nators will divide a load of 8,500 kilowatts in proportion to their 
ratings, how will they divide a load of 5,000 kilowatts? 


This problem illustrates how the load is divided between 
two alternators operating in parallel. 
Solutions of the above problems and two new problems will be 
printed in the next issue. : 
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Answer to Question d. 

If the exciter which supplies the field 
current is not mounted on the shaft of 
the alternator the power input at no load 
is equal to the sum of the friction and 
windage losses and the main core loss. 
If the exciter were mounted on the shaft 
of the alternator the input would also 
include the power required to drive it. 
This power would be equal to the cop- 
per loss in the field of the alternator 
plus the loss in the exciter itself. In this 
problem we will assume that the exciter 
receives its power from an independent 


@ 


The power input is therefore 
P=38+90 
=128 kilowatts. 

Answer to Question e. 

Making the same assumption about the 
exciter, the power required to drive the 
alternator when the armature winding is 
short-circuited is equal to the friction and 
windage losses plus the armature copper 
and stray losses. The armature current 
iS [=2.5 438 

l =1,095 amperes. 

The effective resistance per phase at 
25 degrees centigrade is 


source. 
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Re=1.55 X 0.042 
=0.065 ohm. 
3 Re=3X 1.095’ X 0.065 
=234. kilowatts. 
The total power supplied is 
P=38-+-234 
=272 kilowatts. 
- Answer to Question f. 

Make the same assumption in regard 

to the exciter. The output is 
P.o=0.05 5,000 
=250 kilowatts. 

The vector diagram for this condition 
is given in Fig. 26a. By inspection it is 
*seen that for so low a power-factor the 
value of the voltage E’ is practically 
equal to the terminal voltage, V. The 
core loss is therefore 

Pc=90 kilowatts. 

The diagram also shows that the 

numerical difference between E and V is 


Fig. 26a. 


practically equal to JN and therefore for 
this low power-factor 
X=(E—V)/I 

This method of calculating X was de- 
scribed in Problem 68. 

The armature copper and Stray ldsses 
are 

3X 4387 0.065 
=37.4 kilowatts. 

The total power input is 

Pi=250+38+90+37.4 
=415 kilowatts. 

Observe that in these tests the power 
required to drive the alternator is but 
a small per cent of the full-load Capacity. 

— ee 
New Municipal Plant for Roches- 
ter, Minn. 

In taking preliminary action for the 
condemnation of property on the right 
of way of the Northwestern Railroad, 
the city council of Rochester, Minn., took 
its first steps toward the construction of 
a`new municipal electric lighting plant. 
The plant is to be large enough to sup- 
ply fully all the needs of the city and 
will cost about $150.000. While it is to 
be built and owned by the city, it is 
stated that the plant is not going to cost 
the people a cent either in direct taxa- 
tion or otherwise. This is due to the 
fact that the utility board has already 
made sufficient profit on the sale of cur- 
rent to begin operations. A portion of 
the sum needed for the construction of 
the plant will have to be borrowed, but 
it is expected that it will be repaid from 
profits derived from the plant’s operation. 
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WISCONSIN ELECTRICAL ASSO- 
TION. 


Seventh Annual Convention, Milwau- 
kee, January 21 and 22. 


A program of unusual interest deal- 
ing with many of the present-day vital 
central-station subjects, was largely 
responsible for the new record in at- 
tendance established by the seventh an- 
nual convention of the Wisconsin Elec- 
trical Association, held in Milwaukee. 
Wis., January 21 and 22, at the Hotel 
Ffister. An innovation this year was 
the joint meeting with the Wisconsin 
Gas Association, and as many of the 
utility problems of the state concern 
gas as well as electric and railway 
companies it is believed that much 
good will result from the general dis- 
cussion of these questions on the floor 
of the joint convention. 

The Wisconsin Gas Association held 
a meeting on January 20, at which sub- 
jects of interest to gas companies only 
were discussed. On January 21 the 
first joint meeting was held between 
the two associations, the program for 
this day being of interest to both gas 
and electric companies. The last day 
of the convention, January 21, was de- 
voted exclusively to a discussion of 
electric utility questions. This arrange- 
ment was particularly satisfactory to 
all concerned. and it is believed that 
it will be followed in the future. 

It would be difficult to single out any 
cone paper or address as the most im- 
portant of the convention, as all were 
of exceptional interest and dealt with 
timely subjects of vital interest. One 
paper on “Financing of Public Utility 
Properties,” by Andrew Cooke received 
considerable attention, as it censured 
utility managers for being satisfied 
with their present returns. It is 
claimed by Mr. Cooke that it is almost 
impossible to finance public utilities in 
Wisconsin under the present laws be- 
cause the returns possible to receive 
are in nO Way commensurate with the 
risks to be taken. Other papers urged 
the co-operation of the companies of 
the state in having the present deplor- 
able tax laws and water-power laws 
amended. 

The first session of the electrical con- 
vention was called to order shortly 
after 9:30 a. m. on January 21 and vari- 
ous reports presented. Secretary Alli- 
son reported a substantial gain in 
membership and a larger bank balance 
than ever before. 

P. H. Korst, of Janesville, president 
of the association, then presented his 
address in which he reviewed the ac- 
tivities of the association during the 
year. Attention was called to the fact 
that in spite of the business depres- 
sion during the year central stations of 
Wisconsin showed their 


usual gains, 
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and this in spite of the fact that there 
was a falling off in industrial power 
business. Speaking of the effect of 
commission regulation in the state, Mr. 
Korst said there is a continually grow- 
ing tendency towards uniformity in 
rates, rules, etc. He suggested that the 
association have a legal representative 
in Madison who could assist the small- 
er companies in Commission hearings, 
and represent the members in legisla- 
tive matters. Mr. Korst commented 
upon the recent organization of elec- 
trical manufacturers in connection with 
the propaganda for the concentric sys- 
tem of wiring and suggested that the 
association form a central purchasing 
agency in order that smaller member 
companies can obtain better prices. 

A committee was appointed to con- 
s.der the president’s address, this com- 
mittee reporting at the final session. 
A paper entitled, “Advertising Influ- 
ence of Public Service Employees,” by 
R. O. Jasperson, of the Milwaukee Gas 
Light Company, was then presented. 
While written from the viewpoint of 
the gas company, the author in this 
paper makes many valuable sugges- 
tions which are applicable to electric 
utility companies. Mr. Jasperson 
pointed out the evolution that has 
taken place in the policies of utility 
companies towards the public and to- 
wards their employees. Through the 
employee only does the company come 
into direct contact with the public, and 
it is therefore extremely important that 
the greatest care be exercised in em- 
ploying help. Also, in order for the 
emplovees to properly carry out the 
policies of the company, they must 
fully understand such policies and in 
this connection employees’ meetings. 
classes, etc., are essential. 


Mr. Jasperson laid particular em- 
phasis upon telephone conversation 
and the handling of orders and com- 
plaints in this manner. Greater care 
must be taken by the employee when 
talking over the telephone than when 
face to face with the customer, as it is 
easier tO misconstrue meanings. Men- 
tion was made of the advertising value 
of service and the important part that 
the employees play in rendering serv- 
ice. 

This paper was discussed briefly by 
W. C. Lounsbury, of Superior, C. R. 
Corscott, of Madison, T. C. Pamperin, 
of Oconto, and G.. F. Gregg. of Mil- 
waukee. Methods for bringing the 
company and employees into closer co- 
operation were discussed. 

A paper entitled, “Financing of Pub- 
lic Utility Properties,” was then pre- 
sented by Andrew Cooke, of Chicago. 
Mr. Cooke referred particularly to con- 
ditions in Wisconsin which he referred 
to as stagnant. He held that utilities 
companies should be constantly en- 
gaged in general educational cam- 
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paigns to advise the public of the great- 
er risks in the utility business and the 
necessity of good returns if investors 
are to be attracted. He called atten- 
tion to the almost complete reversal 
of attitude of the public towards steam 
railroad rates over a few years ago. 
The recent public sentiment in favor 
of increased rates was brought about 
by an educational campaign on the 
part of the railroads and a clear state- 
ment of the real facts in the case. Mr. 
Cooke. thought the same policies 
should be adopted by the utility com- 
panies. 

The paper was discussed by C. R. 
Croscott, of Madison, W. B. Jackson, 
of Chicago, F. W. Walker, C. B. Claus- 
en, of Winona, T. C. Pamperin of 
Oconto, H. G. D. Nutting, of Milwau- 
` kee, and B. F. Lyons of Beloit. The 
consensus of opinion of the speakers 
was that educational work should be 
engaged in. The rate of return under 
existing laws was discussed and it was 
shown that this depends entirely upon 
local conditions. 

The first paper at the afternoon ses- 
sion was entitled, “The Continuous 
Meter Reading and Discount System,” 
by F. J. Maxwell, of the Eastern Wis- 
consin Railway & Light Company, of 
Fond du Lac. The paper describes the 
system recently inaugurated in Fond du 
Lac for reading meters and collecting. 
The city is divided into districts, each 
of which has its separate 10-day dis- 
count period. Only one meter reader 
is employed who devotes his entire 
time to this work, and reads both gas 
and electric meters. There are a total 
of 6.120 meters in the city. The reader 
works 25 days per month, nine hours 
per day and has read a maximum of 
300 meters per day in populous dis- 
tricts. The bills are delivered by a col- 
lector who collects the money on the 
spot, or who leaves bill if the customer 
is out. The collector also does mission- 
ary work, adjusting minor complaints, 
suggesting new uses of energy, etc. 
The districts were arranged so that 
the meters in the business district are 
read the last of the month so that they 
can be paid on the first. In only two 
cases outside of this district were re- 
auests made to have bills rendered on 
the first of the month and both of 
these customers were so located that 
their requests could be granted with- 
out inconvenience. 

The paper was discussed by Edward 
Hammett and A. Westermeyer of She- 
hovean: George Allison, of Milwaukee; 
C. R. Clausen, of Winona, and H. G. 
D. Nutting, of Milwaukee. In reply to 
cuestions, Mr. Maxwell stated that the 
system described was more economical 
than the system previously used, of 
having only one discount period and 
having customers come to the office to 
pay their bill. Usually a number of 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


customers would wait until the last dis- 
count day to pay and the congestion at 
the office would seriously tax the fa- 
cilities. Complaints made by custom- 
ers at time of paying bill also would 
be heard by all those standing in line, 
and this was not thought good policy. 

George Allison stated that for pur- 
poses of meter reading, the territory 
in Green Bay was divided into two dis- 
tricts, each with its discount period, 
One extending from the first to the 
tenth of the month, and one from the 
twentieth to the last of the month. 

C. B. Clausen stated that the contin- 
uous meter-reading system had also 
been adopted in Winona. The com- 
pany has 3,200 meters and one man 
reads them all. 

A paper was then presented by E. 
N. Strait, of the Wisconsin Railroad 
Commission on, “The Wisconsin Rail- 
road Commission’s Method of Rate- 
Making.” This paper, which was illus- 
trated by curves and diagrams, de- 
scribed the mechanical procedure fol- 
lewed by the Commisison in determin- 
ing rates. 

The paper points ou@that a rate is 
reasonable which, for adequate service, 
provides enough revenue for operating 
expenses and a reasonable return on 
the fair value of the property used. 
The question of determining a fair 
value is a difficult one. There is a 
distinction between cost of service and 
value of the service. Courts have usu- 
ally followed the cost, rather- than the 
value as measured by income, in fix- 
ing the investment upon which returns 
should be earned. The tendency is now 
towards using the cost of reproduction, 
less depreciation. 

This is due to the fact that costs are 


changing, and there is even a difficulty | 


in determining the original cost. In 
some cases allowance is made for going 
value or the cost of the business as 
such over and above the value of the 
physical plant. The present value is 
obtained from the cost of reproduction 
less depreciation. It may be higher or 
lower than the original cost, owing to 
changes in price. When the cost of 
reproduction is higher the investor 1s 
usually given the benefit. Operating 
expenses were then discussed. Every 
utility should adopt accounting meth- 
ods which will make the cost evident. 
Even when a rate schedule is just as 
a whole, in providing sufficient income 
it may include a discrimination between 
different classes of service. 

The discussion was opened by G. W. 
Van Derzee of Milwaukee, who in- 
quired in what way a company that 
is operating efficiently is rewarded in 
fixing rates over a company that does 
not attain the same efficiency. 

F. W. Walker of Cedarburg asked 
a hypothetical question concerning the 
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action of the Commission in reducing 
rates. He assumed a utility operating 
a street railway and electric light plant, 
the former being operated at a loss, 
while the street lighting department is 
earning more than a reasonable re- 
turn, if valued only on the equipment 
used for this service. He inquired 
whether, under these conditions, the 
Commission would reduce the street 
lighting rate. 

In closing the discussion, Mr. Strait 
stated that the rate of return would 
be based upon the business as a whole, 
rather than one particular department. 
He also said that average cost data are 
available, and the rate of return al- 
lowed constitutes the reward for effi- 
ciency in operation. 

A paper by Edwin Gruhl of Water- 
town, entitled “Increased Taxation in 
Wisconsin, and Its Effect on Public 
Service Companies,” was then pre- 
sented by G. W. Van Derzee. This 
paper calls attention to the alarming 
increases in tax rates in Wisconsin, 
presenting statistics indicating that the 
increase since 1910 has been 112.74 per 
cent. This compares with an increase 
of only 35.33 per cent of gross revenuc, 
while the increase in operating ex- 
penses has been 80.33 per cent. In addi- 
tion to extremely high taxes in Wis- 
consin, public utilities are burdened 
with fees of various kinds. They are 
taxed as public utility corporations and 
are taxed as corporations organized 
for profit, as well as under the various 
special provisions. During 1914, $2,- 
642,000 were paid in taxes by the elec- 
tric utilities of the state. This repre- 
sents approximately a tax of one-half 
cent per kilowatt-hour. 

The paper points out that franchises 
in Wisconsin have no value for pur- 
poses of rate-making yet they have 
value for purposes of taxation. Rights, 
privileges and franchises are intangi- 
bles singled out for special assess- 
ments. The paper points out that a 
tax on a franchise is a tax on the con- 
sumer, and not on the corporation. In 
conclusion, the paper urges that the 
utilities of the state should lend their 
influence to having laws amended, and 
to conserving expenditures of public 
funds, so that some relief may be had 
from the abnormal taxing. 

A paper was then presented by Carl 
Muskat of Milwaukee, entitled ‘“Prac- 
tical Effect of the Workman’s Compen- 
sation Act.” This paper was illustrated, 
showing graphically the educational 
work that has been done in the preven- 
tion of accidents in Wisconsin. Charts 
were shown indicating that 50 per cent 
of the accidents can be eliminated by 
educating the employees, and 40 per 
cent by placing the proper safeguards. 
Mr. Muskat spoke of the work of the 
Industrial Commission of Wisconsin. 
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He called attention to a bulletin on 
industrial lighting, which has recently 
been distributed, and which, in addi- 
tion to pointing out the value of good 
lighting in accident prevention, indi- 
cates that increased production results. 
Mr. Muskat presented curves showing 
that the peak of accidents in a,year 
corresponds with the peek of darkness. 
In other words, statistics show that 
more accidents occur in December than 
any other month of the year, and the 
number gradually diminishes as the 
days become lighter. 

George B. Mulldaur of the Society 
for Electrical Development spoke 
briefly outlining the activities of the 
Society and the plans for the future. 

At the session on Friday morning 
the report of the Committee on Rural 
Service was presented by W. E. Hasel- 
tine of Ripon. This report stated that 
249 inquiries relative to rural service 
had been sent out, and answers were 
received from 90, of whom 23 stated 
that they now had some rural busi- 
ness, the number of consumers rang- 
ing from one each in the case of five 
companies to 60 in the case of one 
utility. From the replies tables are 
compiled, showing the number of cus- 
tomers supplied by each company, the 
distance from the station, and the char- 
acteristics of the service. The total 
number of rural customers covered by 
the report 1s 182. Single-phase alter- 
nating current has been given pref- 
erence, 12 companies using this service, 
while eight companies furnished both 
single-phase and polyphase current. 
Two companies furnished direct cur- 
rent only. The average maximum dis- 
tance from the station of customers is 
2.9 miles. 


Another table makes a comparison of - 


the business of the farm and city con- 
sumer. For the rural customer it was 
shown that the kilowatts per connected 
load per consumer was 2.79, and the 
kilowatt-hours per annum per con- 
sumer 446, making the income per con- 
sumer per annum $41.35. It is shown 
that the farmer receiving service for 
light only, or for light and power 
combined, who uses 183 kilowatt-hours 
per kilowatt connected load, occupies a 
position very close to the bottom of 
the urban list. Urban residents aver- 
age 239 kilowatt-hours per kilowatt of 
connected load, as against this 183. 

The report further discusses the de- 
sirability of the farmer load, prospects 
for the future, and comments on the 
practice in other states. A further 
comment on this report will be made 
in a subsequent issue. 

The report of the Committee on Ex- 
tensions and Rules was then presented 
by H. G. D. Nutting of Milwaukee. 
This report points out that each utility 
should have a standard rule for govern- 
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ing extensions, but that no uniform 
rule is possible. The cost of furnishing 
service and the estimated revenue are 
the two important factors. Regarding 
rules, the Committee urges that all 
utility companies have some form of 
application which a new customer is 
required to fill out before service is 
furnished. No standard form of bill 
is recommended. In conclusion, the 
Committee suggested that a set of rules 
in the form of suggestions to new cus- 
tomers could be prepared in booklet 
form and distributed to great ad- 
vantage. 

A paper entitled ‘“One-man Electric 
Car Operation in a Small City” was 
then presented by R. M. Howard of the 
Wisconsin Railway, Light and Power 
Company, Winona. Great economies 
have been effected by the operation of 
one-man electric cars at Winona. These 
economies and advantages were care- 
fully analyzed, and were presented by 
the author. 

The paper by Daniel W. Mead of 
Madison, entitled “Latent Water Pow- 
ers and Difficulties of Development 
Under the New Wisconsin Water 
Power Law,” was then read by J. S. 
Allan. Mr. Mead points out that 250,000 
hydraulic horsepower has been de- 
veloped in Wisconsin, and 500,000 
horsepower is still available. If this 
latter were developed, it is estimated 
that 5,000,000 tons of coal would be 
saved annually were this hydroelectric 
power to be substituted for steam. The 
control of hydroelectric developments 
is almost entirely in the hands of the 
Commission, and this necessarily re- 
tards the proper development. The 
present laws do not allow a project to 
earn returns commensurate with the 
risks involved. The investor is re- 
quired to take all the risks and leave 
the entire control to the Commission. 
Mr. Mead pointed out that the state or 
a municipality can condemn a hydraulic 
property without making compensation 
to the owners. Another draw-back in 
Wisconsin is that securties can only 
be issued to the amount of the capital 
invested. 

M. C. Ewing of Wausau endorsed 
the points made by Mr. Mead, saying 
that it was impossible to procure 
money for water-power development 
under the present law. He urged the 
co-operation of all the utilities of the 
state in securing new legisation. 

At the afternoon session, an illu- 
Strated lecture on “Latest Tendencies 
and Developments in Street Lighting 
and Incandescent Lamps” was pre- 
sented by S. L. E. Rose of Schenectady. 
In his introductory remarks Mr. Rose 
stated that both arc and incandescent 
lamps have their fields. and he does not 
believe, with some other illuminating 
engineers, that the advent of the nitro- 
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gen-filled tungsten lamp marked the 
doom of the arc lamp. Numerous lan- 
tern slides were shown indicating the 


development of incandescent lamps 
from the earliest stages. Views of 
the 6.6-ampere lyminous arc lamps 


were also shown, as well as efficiency 
and distribution curves of these and 
incandescent lamps. Mr. Rose stated 
that while the National Electric Lamp 
Association is now compiling some 
valuable test data on street lighting, 
and while he said this literature would 
add greatly to the information on the 
subject, street lighting will always be 
a matter of personal opinion. 

Comparing briefly incandescent with 
arc street lighting, Mr. Rose stated 
that, as regards construction, both sys- 
tems were about the same. 
ing the cost of periodic trimming nec- 
essary with arc lamps it was necessary 
to also take into account the fact that 
it was necessary for incandescent lamps 
to be cleaned and inspected regularly 
if the best results were to be obtained. 
Also the equipment, such as reflectors, 
etc, was about the same for the new 
high-efficiency incandescent lamps as 
for the usual arc lamps. 

In the discussion C. H. Shaw of She- 
boygan stated that it was possible to 
hang incandescent lamps up to 100 
watts in size, using bare lamps without 
any reflectors or other equipment. 
This is, of course, impossible with arc 
lamps. 

F. A. Vaughan of Milwaukee spoke of 
the survey which is being made of the 
street lighting in Milwaukee by an in- 
dependent illuminating engineer, which 
he said, indicates the tendency of the 
times.” A new refractor is being de- 
signed especially for use in Milwaukee. 

A paper entitled “How to Over- 
come Some Operating Difficulties of 
Small Electric Utilities,” by J. N. Cadby 
and C. B. Hayden of the Railroad Com- 
mission of Wisconsin, was then pre- 
sented by J. N. Cadby.- This paper 
covers observations made in towns of 
15,000 and less, principally in the smal- 
ler localities. The paper comments on 
many unusual, and in many cases 
amusing, practices that obtain in these 
plants, and where frequently one man 
has entire charge of all departments. 
In one case a plant was found in a 
town of 2,000 population that was oper- 
ated by a woman. Boiler-room troubles 
common to such small plants were 
commented upon, the usual fault being 
that one large boiler is usually em- 
ployed where two smaller ones should 
be used, so that one could be cleaned 
while the other was in operation. Be- 
cause of using only one boiler in a 
plant investigated, it was found that the 
equipment had deteriorated about 50 
per cent more rapidly than if proper 
cleaning had been done. The same 
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trouble exists as regards engine equip- 
ment, and the paper pointed out many 
cases where engines of wrong sizes 
were employed. In the generating de- 
partment it was common to find ma- 
chines of a capacity far in excess of 
that required. In one case 30 small 
customers were being supplied from a 
100-kilowatt machine, where a 25-kilo- 
watt machine would have been more 
than ample. Many amusing experi- 
ences were recited in connection with 
investigation of storage-battery plants; 
also the electrical construction in many 
of the small plants was crude and en- 
tirely inadequate. In some cases 
switchboards were located in different 
buildings from the power plant, and 
in many plants switchboards were lo- 
cated in some inaccessible position. 
Wire is frequently suspended from 
nails, and no attention paid to fire 
hazards or current losses. 

An address was then delivered by 
C. M. Axford of the Wisconsin Public 
Service Company, Green Bay, on “Ex- 
perience and Suggestions for the New 
Business Department of a Small Elec- 
tric Utility.” Mr. Axford first showed 
a curve showing the relation of the 
commercial department cost to kilo- 
watt-hour output. In Green Bay this 
is 2.5 per cent of the total cost of 
producing a kilowatt-hour. Some of 
the ideas inaugurated in Green Bay 
were recounted. For instance, the 
company prints tags, with its name 
and directions for obtaining service, 
which are fastened to fixtures or door 
knobs in vacant apartments and houses, 
so that a new tenant may readily ob- 
tain information necessary to obtain 
the service. In this connection, also, 
the company prints “For Rent” signs 
with the name of the central station 
and the information that the house or 
apartment is wired for service. These 
are given to real estate men, who seem 
pleased to use them. 

Mr. Axford urged the practice of 
having trial motors which can be in- 
stalled in a prospective customer’s 
plant, so that he may see the actual 
results that obtain from electrical oper- 
ation. In Green Bay three motors, 
one-horsepower, two-horsepower and 
five-horsepower size, are kept ready 
for this service at all times, and it is 
reported that several desirable cus- 
tomers have been obtained by making 
trial installatoins. 

Mr. Axford spoke of the_desirability 
of harmonious relations with local elec- 
trical contractors, and explained a 
method for securing business which 
involves the contractor hiring a sales- 
man for house wiring, the lighting com- 
pany to pay the salesman through the 
contractor. 

The speaker called attention to the 
importance of attractive window dis- 
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plays and the revenues obtainable from 
domestic appliances which can be ex- 
hibited. Many of these are placed on 
trial in Green Bay. He also spoke of 
the lack of partitions and enclosures in 
the offices at Green Bay, and suggested 
that, as utility companies had nothing 
to hide, open offices create a much 
better impression. In conclusion, Mr. 
Axford urged that greater attention 
be paid to such details as he com- 
mented upon if a new-business depart- 
ment is to be successful. 

There was some brief discussion fol- 
lowing this address, which was opened 
by C. H. Shaw of Sheboygan, who re- 
counted an experience in adjusting a 
complaint. In this case a maximum 
demand meter which showed the cus- 
tomer how his demand increased at a 
certain time of the day removed the 
cause for complaint. 


M. C. Ewing, 
President-elect, Wisconsin Electrical Asso- 
ciation. 


H. G. D. Nutting spoke of the im- 
portance of securing a proper grade of 
salesmen for new-business work. He 
also emphasized the importance of giv- 
ing attention to the details of com- 
mercial-department work. 

At this point Irving P. Lord of Wau- 
paca, chairman of the Nominating 
Committee, presented his report as fol- 
lows: 

President, M. C. Ewing, 
Street Railroad, Wausau, Wis. 

First vice-president, W. E. Hasel- 
tine, Ripon Light & Water Company, 
Ripon, Wis. R 

Second vice-president, B. F. Lyons, 
Beloit Water, Gas & Electric Com- 
pany, Beloit, Wis. 

Third vice-president, A. E Pierce, 
Eau Claire. 

Secretary-Treasurer, George Allison, 
Clement C. Smith Properties, Mil- 
waukee, Wis. 

A paper entitled “Practical Sugges- 
tions for Increasing the Efficiency of 
Small Steam Electric Power Plants” 
was then presented by William F. La- 
throp of Racine. This paper covered 
the advances that have been made in 
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boiler and engine-room practice, with 
particular reference to the various 
steam flow, water and other meters 
that are now available. 

The report of the committee ap- 
pointed to consider the president’s 
address was then presented. This com- 
mittee concurs in the suggestions made 
by the president, and places the Asso- 
ciation on record as favoring concentric 
wiring. The committee further recom- 
mended that a committee be appointed 
to collect all data and literature on the 
subject of concentric wiring and follow 
the progress that will be made during 
the year. 

F. A Vaughn, Milwaukee, then re- 
ported as chairman of the Meter Com- 
mittee that this committee has kept in 
touch with the activities during the 
year and has co-operated with the Com- 
mittee of the National Electric Light 
Association on this subject. 


Annual Banquet. 


The annual banquet, which was held 
in the Fern Room of the Hotel Pfister 
on Thursday evening, was participated 
in by the Wisconsin Gas Association, 
as well as the members and guests of 
the Wisconsin Electrical Association. 
At this affair the principal address was 
made by Opie Reid. 

On Friday evening a rejuvenation of 
the Jovian Order was held at the Re- 
publican House, where dinner was served 
at 6:30. Following this addresses were 
made by A. A. Gray, ELECTRICAL REVIEW 
AND WESTERN ELectRICIAN; Homer E. 
Niesz, Reigning Jupiter of the Order, 
and S. A. Hobson, of the Electrical Worid. 
Mr. Gray spoke briefly on the electrical 
developments of 1914 and some of the pos- 
sibilities for 1915. Mr. Niesz spoke on the 
work which it is hoped the Order will ac- 
complish during the year and the good 
that can be obtained from membership 
if the individuals will take an active 
interest in the work. Mr. Hobson pre- 
sented some interesting facts and fig- 
ures concerning the Order, of which 
he was an organizer. 

Following this a rejuvenation was 
held, at which sixteen candidates were 
taken in. The affair was in charge of 
W. R. Patton, first tribune, assisted by 
Victor Hamm, second tribune. The 
statesmen for Wisconsin are J. B. Mc- | 
Mullin and Arthur Dunham. 


——__+_~»--> 


Electricity for Safety. 
According to L. H. Burnett, of the 
Carnegie Stee! Company, the gradual 
adoption of electric power in steel mills, 
with the direct motor drive for each ma- 
chine eliminating the dangerous shaft, 
pulley and belt, will be the means of 
preventing many serious accidents in 
machine shops and similar plants. 
Proper lighting plays a most 

portant part in safety work. 


im- 
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Across the Continent by Telephone. 


Alexander Graham Bell, the Inventor of the Telephone, Talks in New York with Thomas A. Watson in 
San Francisco, Over a Wire 3,400 Miles Long. 


President Wilson, in Washington, Talks via New York with President Moore, of the Panama Exposition 


at San Francisco. 


Mayor Mitchel of New York Exchanges Greetings with Mayor Rolph of San Francisco at the Formal 
Opening, at 15 Dey Street, Monday Afternoon, January 25, 1915. 


President Vail, at Jekyl Island, Opposite Georgia, Adds a Thousand Miles to the Astounding Record, 
Talking from His Winter Home There to San Francisco via New York; Later 
via Boston, a Total Distance of 4,750 Miles. 


How It Was Done and Who Did It—Description of the Formal Opening Ceremonies of This Great- 


Three times thirteen years ago the 
telephone was invented by Alexander 
Graham Bell, at No. 5 Exeter Place, 
Boston, Mass. The first words uttered 
in the telephone and heard by Thomas 
A. Watson, Professor Bell’s assistant, 
in a nearby room, were, “Mr. Watson, 
come here, please; I want you!” 

This was on March 10, 1876. 

Again, most appropriately, Professor 
Bell, on January 25, Monday of this 
week, in New York City. called across 
the continent of North America to his 
friend and former associate, in San 
Francisco, over the telephone of 39 
years ago, and Mr. Watson heard and 
replied. 

This was on January 25, 1915. 

This latest wonderful triumph of the 
most interesting and most fascinating 
of inventions—and probably the most 
important in all history—is the culmi- 
nation of the dream, the vision, of that 
most forceful man at the head of the 
Rell telephone interests, Theodore N. 
Vail. and of the practical and persis- 
tent effort of that genius of telephone 
engineering, John J. Carty. Others 
kave had great and important tasks 
to perform in this work, but to these 
two mast go the highest, the lasting, 
glory of this monumental achieve- 
ment. 

Two years were required in the work 
of constructing the transcontinental 
line, but the history of the work of 
making the poles and wires. set and 
strung by the construction crews. runs 
back over the space of many years. It 
hrings one into experimental stations 
and testing rooms and laboratories. It 
covers innumerable experiments and 
improvements. Every step forward in 
the development of telephony has been 
over a gigantic scrap heap. Bell's 
original transmitter has 73 descendants. 
Fifty-three types and styles of receiv- 


est Telephone Achievement. 


ers have been introduced since 1877. 
It is stated that within ten years the 
Rell system has spent for construction 
and reconstruction an amount more 
than equal to the present book value 
of the entire plant. And what is true 
of transmitters and receivers is even 
truer of all that lies between the termi- 
nals of the transcontinental line, for it 
is in this field that the engineers had 
their real problems. To fill in the gap 
between Denver and the coast with 
wires and poles—most difficult, as the 
photographs show—was comparatively 
simple. The task was to begin at New 
York and, working all along the line, 
make the multitudinous improvements 
necessary for a 3.400-mile telephone 
talk. Transmitters, switchboards. me- 
tallic circuits, hard-drawn copper wire 
and loading coils all had to be attuned 
to the transcontinental keynote. 
There's a hint of the real achievement 
celebrated last Monday in what the en- 
gineers did with the loading coil, 
shown on the pole in Fig. 6. When 
the loading coil left the hands of its 
inventor it was as large as a keg. and 
the fine iron wires inside it cost a 
mint to make. Today the loading coil 
is a few inches in size. and in the New 
York-San Francisco line there are 13.- 
000 miles of that wire whose cost of 
manufacture 1s comparatively low. 

To talk across the continent was not 
a question of motive power—of more 
dynamos or more engines. Telephon- 
ing is only a breath against a metal 
disk. and the engineer must preserve 
and hurry to their destination practi- 
cally instantaneously the thousands of 
minute waves made in the air by the 
voice with all their separate shapes and 
mdividualities preserved. In speaking 
of his engineers’ problems, President 
Vail said: 

“The solution was found only in the 


cumulative effect of improvements 
great and small, in telephone, trans- 
mitter, line, cable, switchboard and 
every other piece of apparatus or 
plant required in the transmission of 
speech.” 

The voyage of the voice across the 
continent is virtually instantaneous; if 
its speed could be accurately meas- 
ured, a fifteenth of a second would 
probably be fairly exact. A message 
flying across the new transcontinental 
line, travels, not at the rate of 1,160 
feet per second, but at 56.000 miles 
per second. As an illustration, if it 
were possible for sound to carry that 
far. a “Hello” uttered in New York 
and traveling through the air without 
tLe aid of wires and electricity. would 
not reach San Francisco until four 
heurs later. The telephone not only 
transmits speech, but transmits it thou- 
sands of times faster than its own nat- 
ural speed. 

The telephone must also guarantee- 
safe delivery to these millions of lit- 
tle passengers it carries every few min- 
utes in the way of sound waves cre- 
ated at the rate of 2.100 a second. 
These tiny waves, thousands and thou-- 
sands of varying shapes, which are- 
made by the human voice. and each as 
irregular and as different from the- 
other as the waves of the sea. must 
not tumble over each other or get into: 
each other’s way. but must break upon 
the Pacific Coast just as they started at 
the Atlantic. or all the line fails and the 
millions of dollars spent upon it have- 
been thrown away. And in all this 
line, if just one pin-point of construc- 
tion is not as it should be. if there is 
the tiniest imperfection, the miles of 
line are useless. and the currents and 
waves and sounds and words do not 
reach the end as they should. It is: 
such tremendous trifles. not the climb- 
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ing of mountains, and the bridging of 
chasms, that makes the transconti- 
nental telephone line one of the won- 
ders of the ages. 

The Pan-American Exposition itself, 
planned to celebrate the completion 
of the Panama Canal and the joining of 
the Atlantic and Pacific Oceans, will 
mark a still closer welding of the East 
and West. When its gates are thrown 
open on February 20, San Francisco 
will not only be nearer to New York 
through a shortening of its waterways, 
but will be in constant and instantane- 
ous touch with it through the medium 
f speech. It is a curious fact, too, that 
this second great feat of engineering, 
this other “canal,” this even more in- 
timate connection between the two sea- 
has been completed in the 
same year. Quietly, almost unnoticed, 
but steadily and bravely, while the gi- 
gigantic steam shovels were cutting 
their way through the earth in the Canal 
zone, the engineers of sound and elec- 


boards, 
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tricity were weaving their magic webs 
of copper through the air and pushing 
on toward the Golden Gate. Their 
work has been less spectacular, it has 
excited little attention, but these men 
have met obstacles as hard to over- 
come as the Culebra slide, and they 
have conquered them. The long 
dreamed-of transcontinental line is no 
lenger a dream. New York can talk 
to San Francisco. 

There is an amount of field work 
to be done before the new line is 
opened to the public for commercial 
use, but when it is opened it will mean 
that a New York business man can talk 
to his San Francisco associate with- 
out leaving his desk. It is easy now to 
icok forward to the day when a man 
can send his voice ranging the United 
States—Norih, South, East and West. 

The length of the line is 3,400 miles. 
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The route from West to East is as fol- 
lows: from San Francisco to Salt Lake 
City, 770 miles; from Salt Lake City 
to Denver, 580 miles; from Denver to 
Omaha, 585 miles; from Omaha to 
Chicago, 500 miles. At Chicago the 
line branches, one branch going to 


John J. Carty, 
Chief Engineer, Under. Whose Direction 
the Transcontinental Telephone Line 
Was Built. 


Pittsburgh, 545 miles, and then to New 
York, 390 miles from Pittsburgh. The 
other branch goes from Chicago to 
Buffalo, 603 miles, and then down to 
New York, 350 miles. There is a con- 
tinuation of the line from Buffalo to 
Boston, 465 miles. From Pittsburgh 
there is a continuation extending to 
Baltimore and Washington. Philadel- 


Theodore N. Vall, 
The Head of the Bell Telephone 


System. 


phia is reached by a branch from the 
line extending from Pittsburgh to New 
York, connecting at Newtown Square. 

The diameter of the hard-drawn cop- 
per wire used in the line is 0.165 inch. 
The total weight of one circuit, con- 
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sisting of two such wires, is 
tons. 

There are 130,000 poles in the line. 

In two physical circuits of the line, 
each circuit having two wires, there 
are 13,600 miles of copper wire. 

The many difficulties of mountain 
and swamp, of delivering supplies and 
locating route, are well portrayed in 
the several accompanying construction 
rhotographs. It is to be hoped that 
tempests and tornadoes, sandstorms 
and mountain slides, will pass by this 
lonely, yet sturdy, telephone line, for 


it deserves the kindliest fate. 


The Ceremonies of the Official 
Opening. 


1,480 


The ceremonies in connection with 
the completion of the long-distance 
telephone line between New York and 
San Francisco occurred at 4 p. m., at 
15 Dey Street, New York; Union N. 
Bethell, senior vice-president of the 
American Telephone and Telegraph 


Thomas A. Watson, 
Bell's Associate in the Early Works. 


Company, presiding. On the dais with 
Mr. Bethell were the following gen- 
tlemen: Alexander Graham Bell, John 
J. Carty, Mayor John Purroy Mitchel, 
George McAneny, president of the 
Board of Aldermen: William A. Prend- 
ergast, comptroller of the City of New 
York: and C. E. Yost, of Omaha, the 
dean of the presidents of the asso- 
ciated telephone companies. 

The telephones were arranged with a 
receiver for each one at the head table, 
and transmitters for Dr. Bell and 
John J. Carty, chief engineer of the 
American Telephone and Telegraph 
Company. 

The first conversation was between 
Dr. Bell and Thomas A. Watson, at 
the office of the Pacific Telephone and 
Telegraph Company in San Francisco. 
This conversation took place about 
4:30 p. m., New York time, the first 
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public demonstration of the use of the 
telephone across the continent, a dis- 
tance of 3,400 miles. The conversation 
was listened to (at least one side of it) 
with breathless interest by the 150 in- 
vited guests on the fifteenth floor of 
the Telephone Building at 15 Dey 
Street. 

The first words of Dr. Bell—the first 
official utterance over a telephone line 
3,400 miles long, were: “Mr. Watson, 
are you there?” 

After a conversation of a few min- 
utes, connection was made with Jekyl 
Island, opposite the Georgia Coast, 


ELECTRICAL REVIEW 


cisco. Then followed a conversation 
between Mr. Carty, the chief engineer, 
and Thomas B. Doolittle, one of the 
pioneers of the telephone field and 
most enthusiastic long-distance advo- 
cate, at this time in San Francisco. 
Mr. Bethell talked with George E. Mc- 
Farland, president of the Pacific Tel- 
ephone and Telegraph Company, at 
San Francisco. 

Then came the most interesting 
event of the ceremonies, the President 
of the United States speaking over 
the wire from the White House at 
Washington through New York to 
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to be and to convey my personal con- 
gratulations to you.” 

Out of the Far West came the re- 
ply of Mr. Moore: “We are looking 
forward to your coming here. I think 
you will be well pleased with what we 
have done. I assure you, Mr. Presi- 
dent, that you will never receive a 
welcome that will be more cordial and 
more enthusiastic.” 

President Wilson then talked to Mr. 
Watson in San Francisco, with Alex- 
ander Graham Bell and others listen- 
ing in on the line at New York. Pres- 
ident Wilson said: “I consider it an 


Group at Official Opening of the Transcontinental Telephone Line. 


Beginning at the Reader’s Left: 
C. E. Yost, William A. Prendergast. 
Transmitter is also Shown. 


and Theodore N. Vail, president of the 
American Telephone and Telegraph 
Company, who is spending the winter 
there, talked with Mr. Watson in San 
Francisco. When he spoke, his voice 
traveled 1,000 miles up the Atlantic 
Seaboard to New York before it 
started on its transcontinental journey, 
and when it reached the receiver in 
San Francisco it had traveled 4,400 
miles! Other conversations followed 
rapidly between Mayor Mitchel and 
Mayor James Rolph, Jr., of San Fran- 
cisco; between Mr. McAneny and 
Mayor Rolph: between Mr. Prender- 
gast and President Moore. of the Pan- 
ama-Pacific Exposition at San Fran- 


San Francisco, with Mr. Moore, of the 
Panama Exposition. The conversation 
was clearly understood by both gentle- 
men, and felicitous remarks were made. 
President Wilson said: “Mr. Moore, it 
appeals to the imagination to speak 
across the continent. It is a fne omen 
for the Exposition that the first thing 
it has done is to send its voice from 
sea to sea. I congratulate you on the 
fine prospects for a successful exposi- 
tion. I am confidently hoping to take 
part in it after the adjournment of 
Congress. May I not send my greet- 
ings to the management and to all 
whose work has made it possible and 
has made it the great event it promises 


John J. Carty, George McAneny, U. N. Bethell, Alexander Graham Bell, John Purroy Mitchel, 
The Glass Case contains a Piece of the Wire over which Bell first Telephoned. 


Tne Original 


honor to be able to express my admira- 
tion for the inventive genius and scien- 
tific knowledge that has made this pos- 
sible and my pride that this vital cord 
should have been stretched across 
America as a new symbol of our unity 
and our enterprise. Will you not con- 
vey my cordial congratulations to Mr. 
Bell? And I want to convey to you 
my personal congratulations, sir.” The 
President then said to the inventor of 
the telephone, Dr. Bell, at New York: 
“May I not congratulate you very 
warmly on this notable consummation 
of your long labors and remarkable 
achievement? You are justified in feel- 
ing a great pride in what has been 
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done. This is a memorable day and 
I convey to you my warm congratu- 
lations.” 

After talking with Dr. Bell, the Pres- 
ident was asked by N. C. Kingsbury, 
vice-president of the American Tele- 
phone and Telegraph Company, in 
charge of the Washington ceremonies, 
if he cared to say a word to Theodore 
N. Vail, president of the American 
Telephone and Telegraph Company, at 
Jekyl Island. “Why, yes, yes, cer- 
tainly,” answered the President. While 
the circuit was being arranged the 
President chatted with Mr. Kings- 
bury several times, expressing his ad- 
miration of the achievements in which 
he was a participant. Mr. Vail was 


Fig. 1.—Hauling Eleven 18-Foot Redwood Poles In Nevada, Where 
There Are No Roads and Mountainous Nature of Country 
Makes Great Difficulties. 
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ter, spoke to Mr. Watson, using ex- 
actly the same words he uttered first 
into the telephone at Boston: “Mr. 
Watson, come here, please; I want 
you!” Mr. Watson’s reply, heard by 
the half-dozen or so who had receivers 
to their ears, was that he could not 
come as quickly as he did the first 
time Dr. Bell called, many years ago. 
This was greeted with much laughter. 

Mr. Bethell, although stating that 
he was doing it against the protest of 
Mr. Carty, read the following letter 
from Mr. Vail: 

Letter from President Vail to 


Mr. Carty. 


To John J. Carty: 
Congratulations to the man who by his 
personality, initiative and the practical 
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ture of work in association with Mr. 
Vail, and then proceeded to give credit 
to his staff and the vast army of men 
who had helped carry this work to suc- 
cess, and who, at that moment, were 
guarding practically every foot of the 
line between the Atlantic and the 
Pacific coasts. He stated that the 
most distant point would require but 
two hours to reach, and of course much 


less time for the greater portion of 


the Transcontinental Line. 

Mr. Bethell, Dr. Bell and Mayor 
Mitchel spoke briefly of the wonder- 
ful telephonic achievement. Mr. Bethell 
said that the two cities—New York 
and San Francisco—thus linked to- 
gether telephonically had 685,000 tele- 


Fig. 3.—Camp No. 2 Moving From Desert to Eagle Salt Works, 
Two Small Towns on the Shores of Lake Humboldt. 


Fig. 2.—Pole-Setting Crew Leaving Camp in Nevada, Where Motor 
Trucks Were Largely Used. 


then announced and the President im- 
mediately placed the receiver to his 
ear, asking: “Is this Mr. Vail?” Mr. 
Vail’s voice Game over the wire so 
plainly that the President held his re- 
ceiver lightly away from his ear and 
then said: “Mr. Vail, it is a great 
pleasure to hear your voice. I want to 
send my congratulations on the con- 
summation of this remarkable work. 
I am very sorry, also, to know that 
you are unwell.” A pause ensued, the 
President listening to Mr. Vail’s re- 
ply. The President then said, “Well, 
I envy you your ability to get off. 
Goodby, Mr. Vail.” 

One event of specially dramatic in- 
terest occurred when, by request, Dr. 
Bell, employing the original transmit- 


application of his wonderful mastery of the 
telephone service in particular and of elec- 
trical science in general has brought about 
such results. 

What entitles you to words of apprecia- 
tion and thanks, is not the achievement of 
bringing the extreme limits of our country 
together for intercourse, so much as the 
tremendous marvelous improvement which 
has been brought about in the whole serv- 
ice upon which the public are now so de- 
pendent. 

You have more than accomplished that 
which you dreamed of five years ago, and 
that which you have accomplished stands 
as your sponsor for making tangible, dur- 
ing the next five years, the dreams now 
in your mind. 

Subordinate to yours, but still large, is 
the credit due to your staff of scientists 
and experts who have absorbed your en- 
thusiasm, caught your spirit and so suc- 
cessfully seconded your éfforts. 

To them and to you, the world and the 
Bell System owe an appreciation which I 
am but feebly expressing. 

Theo. N. Vail. 


Mr. Carty responded briefly and 
earnestly, expressing the inspiring na- 


Fig. 4.—Boring in Humboldt Lake, Nev. 
Holes for 40 Poles a Day. 
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phones—more by 50,000 than the num- 
ber in London, Paris, Berlin, Brus- 
sels, Amsterdam and Petrograd com- 
bined, and yet the population of those 
European capitals was more than three 
times that of the two American cities. 

Mayor Mitchel said: “It is a very 
great pleasure, of course, for all of us 
to be able to participate in this cere- 
mony today, which marks the inaugu- 
ration of telephone service between 
San Francisco and New York. I think 
nothing could testify more loudly to 
the business enterprise and scientific 
achievement of Americans than the 
perfection of the telephone service of 
the country to a point which permits 
conversations to be held between San 
Francisco and New York. I am sure 
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that we, of New York, are very proud 
to be able to own a company that has 
achieved this, as one of our own here 
in New York. We feel that it is an 
achievement for the City of New York. 
I know that you all join with me in 
extending the heartiest congratulations 
to the engineers and officers of this 
company who have been able to bring 
this about, and in wishing them the 
same measure of success in the future 
as has attended them in the past.” 
(Great applause.) 

Dr. Bell, in the course of his re- 
marks, said: “Mr. Vail’s picture is just 
over my head. Every word that Mr. 
Vail says in that letter of endorsement 
of Mr. Carty I endorse and believe in 
thoroughly, and I think that the suc- 
cess of our demonstration of today is 
very largely due to Mr. Carty, and 
to his able body of assistants here. It 
is with very great interest that I look 
upon this model of the old telephone 
—the first speaking telephone ever 
made. This old instrument would not 
have spoken to San Francisco in the 


SF mee oy 


SALT LAKE OI = P WS. 
170.8 | 


--—. — + 
TO mee no umee oe te ee cee oe ame aaa a e> $ 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Fig. 6.—Pupin Loading Coll 
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of the American Telephone and Tele- 
graph Company.” (Applause.) 

J. J. Carty, chief engineer of the 
American Telephone and Telegraph 
Company, expressed his very keen re- 
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Fig. 5.—Route of the Trancontinental Telephone Line. 


old days of 1875 when it was built. 
It is due to the many minds at work 
in the telephone company, and their 
experiments and researches of others 
that the difficulties of transmission on 
long lines have been overcome, and 
this little instrument, that feebly talked 
in 1875, now serves to carry on a con- 
versation with my old friend, Watson, 
in San Francisco. lt is really very 
touching to me to converse with Mr. 
Watson over that old instrument. He 
and I were the first to use the speaking 
telephone—TI was the first to speak and 
Mr. Watson the first to hear. I cannot 
tell you how deeply I feel at seeing 
this old instrument here. It was a 
dream then. It has become a reality 
now. And that reality has been ac- 
complished through the agency of Mr. 
Vail, Mr. Carty, and all the good men 


Fig. 7.—Setting Poles in Humboldt Lake— 
Really a Swamp. 
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gret that Dr. Michael Pupin., of Colum- 
bia University, had not been able to 
be present at the opening ceremonies. 
Dr. Pupin was engaged continually in 
most important conferences pertaining 
to work on behalf of his Servian coun- 
trymen. His devotion to the cause of 
Servia is so supreme that it leaves him 
scarcely any time for thought of other 
things. Mr. Carty wished to express 
his great admiration for Dr. Pupin for 
his magnificent contributions to the 
science of telephony, and to again ex- 
press his deep regret that at the open- 
ing of the longest-distance telephone 
line in the world, which was equipped 
throughout with Pupin loading coils, 
Dr. Pupin himself was not present. 

Before leaving, the guests were priv- 
ileged to hear conversations between 
New York and San Francisco, and one 
and all expressed astonishment and 
pleasure over the clearness and fulness 
of the words uttered. 

If our readers will pardon a personal 
word, the editor-in-chief of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 


Fig. 8.—Belil’s Original Telephone Exhib- 
ited at Philadelphia Centennial 
Exposition, 1876. 


TRICIAN heard, in New York, clearly 
and distinctly, through one of the re- 
ceivers, the conversation beween Pres- 
ident Wilson, at Washington, and Mr. 
Moore, at San Francisco, and between 
the President and Dr. Bell. and later 
between the President and Mr. Vail at 
Jekyl Island; and also himself ex- 
changed greetings easily and clearly 
with Mr. McFarland at San Francisco. 
3,400 miles away. 


Longest-Distance Telephone Record— 
4,750-Mile Conversation. 


Monday evening the city of Boston, 
where the telephone was born, through 
its officials talked with San Francisco, 
and on this occasion the record for 
long-distance talking was established. 
President Vail, on Jekyl Island. talked 
by way of Boston to Mr. Watson in 
San Francisco, over a wire length of 
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4,750 miles. This came as a final awe- 
inspiring climax to the telephone 
achievement of the previous hours. 
Assuredly, the telephone has finally 
come into its own. 

It was learned later from the officials 
of the company that it is expected to 
have the Transcontinental Telephone 
Line ready for commercial use by 
March 1 of the present year, and that 
the rates, as they figure out, will be 
20.70 for three minutes and $6.75 for 
each additional minute. It is further 
estimated that when the circuit is car- 
rying a message between New York 
and San Francisco, about $2,000,000 
worth of plant and apparatus will be 
in exclusive use. 


Among those present at New York 
were: 

Dr. Alexander Graham Bel, Washington, 
D. C.; Gilbert H. Grosvenor, editor Gco- 
graphic Magazine, Washington, D. C.; Gano 
Dunn, president of the United Engineering 
Society; C. O. Mailloux, junior past-presi- 
dent of the American Institute of Elec- 
trical Engineers; Paul M. Lincoln, presi- 
dent of the American Institute of Electrical 
Engineers; Prof. Charles D. Marx, presi- 
dent of the American Society of Civil Engi- 
neers; Benjamin B. Thayer, president of 
the American Institute of Mining Engi- 
Neers; Dr. John A. Brashear, president of 
the American Institute of Mechanical En- 
gineers: Frederick A. Scheffler, president 
of the New York Electrical Society; C. 
Loomis Allen, president of the American 
Electrical Railway Association; Holton H. 
Scott, president of the National Electric 
Light Association; F. Ono; Y. Yonezawa; 
Hun. John Purroy Mitchell, mayor of the 
City of New York: Hon. William A. Pren- 
dergast, comptroller of the City of New 
York; Hon. Henry Bruere, chamberlain of 
the City of New York; Hon. George Mc- 
Aneny, president of Board of Aldermen of 
the City of New York; Hon. R. A. C. Smith, 
commissioner of Docks of the City of New 
York; Hon. William Williams, commissioner 
of Water Supply, Gas and Electricity of the 
City of New York; Hon. Martin S. Decker, 
public service commissioner of the State 
of New York, Second District; Hon. Wil- 
lam Temple Emmett, commissioner of the 
State of New York, Second District; New- 
comb Carleton, president of the Western 
Union Telegraph Company; Clarence H. 
Mackay, president of the Postal Telegraph 
& Cable Company; H. P. Davison, J. P. 
Morgan & Company; Jacob H. Schiff, of 
Kuhn, Loeb & Company; A. Barton Hep- 
burn, chairman of the Board of Directors, 
Chase National Bank; John I. Waterbury, 
director of the American Telephone & 
Telegraph Company; John W. Lieb, director 
of the Empire City Subway Company; B. 
E. Sunny, president of the Chicago Tele- 
phone Company; W. T. Gentry, president 
of the Southern Bell Telephone & Tele- 
graph Company; C. E. Yost, president of 
the Nebraska Telephone Company; B. L. 
Kilgour, president of the Cincinnati & Sub- 
urban Bell Telephone Company; H. J. Pet- 
tengill, president of the Southwestern Bell 
Telephone System: John W. Alling. presi- 
dent of the Southern New England Tele- 
phone Company; James T. Moran, vice- 
president of the Southern New England 
Telephone Company; U. N. Bethell, senior 
Vice-president of the American Telephone 
& Telegraph Company; H. B. Thayer, vice- 
president of the American Telephone & 
Telegraph Company; C. E. Scribner, chief 
maen of the Western Electric Company; 
a A. Halligan, vice-president of the West- 
Fee onic Company; Gerard Swope, vice- 
pany. ae of the Western Electric Com- 
Wee” L. Salt, vice-president of the 
compton ectric Company: C, G. DuBois, 
a ees of the American Telephone & 
eral oe se) Pany; N. T. Guernsey, gen- 
Telegraph Compa e American Telephone & 
Preside any; F. H. Bethell. vice- 

cnt of the New York Telephone Com- 
Pany; H. F. Tharp ? p m 
New York Tele h, er, vice-president of the 
tington, vice- hone Company; Ford Hun- 
Telethone resident of the New York 
eheincer of th Pany; E. F. Sherwood, chief 
Dany: J. A. Stean EW York Telephone Com- 

New York Tet general manager of the 
Roth: A eleghone Company; James 
Anerioan Tela arsters, secretary of the 
pany: O eleph One & Telegraph Com- 

7.4. D. Mil 
-Une , treasurer of the Ameril- 
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can Telephone & Telegraph Company; C. 
H. Wilson, general superintendent of the 
American Telephone & Telegraph Com- 
pany; F. A. Stevenson, general superin- 
tendent of plant, American Telephone & 
Telegraph Company; J. L. R. Van Meter, 
general superintendent of traffic, Ameri- 
can Telephone & Telegraph Company: J. J. 
Carty, chief engineer of the American Tele- 
phone & Telegraph Company; K. W. Water- 
son, engineer of traffic of the American 
Telephone & Telegraph Company; B. Gher- 
ardi, engineer of plant of the American 
Telephone & Telegraph Company; J. D. 
Ellsworth: Thomas D. Bowen; Miss Nellie 
A. Sheahan; F. B. Jewett, of the Western 
Electric Company; E. T. Holmes: Walter 
Brown, secretary and treasurer of the New 
York Telephone Company: J. L. Swayze, 
general attorney of the New York Tele- 
Phone Company; Alexander Cameron, at- 
torney of the New York Telephone Com- 
pany: H. C. Carpenter, engineer of the 
New York Telephone Company: Howard W. 
Casler, of the New York Telephone Com- 
pany; Oswald G. Villard. of the New York 
Post; C. W. Barron, of the Wall Street 
Journal; Melville E. Stone, of the Asso- 
ciated Press; Roy W. Howard, of the 
United Press Association; J. A. Seavey, of 
the Sun News Bureau; Edward Percy How- 
ard, president of the New York Press Club; 
E. P. Mitchell, of the New York Sun; Fred- 
erick A. Duneka, of the North American 
Review: E. J. Edwards, “Holland”; H. N 
McKinney, of N. 


W. Ayer & Son; Julian 
Street; Irvin S. Cobb; Charles W. Price, 
editor of the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN; A. S. McAllister, 
editor of the Electrical World; A. A. Hop- 
kins, of the Scientific American: J. B. Talta- 
vall and T. R. Taltavall, editors of the 
Telegraph and Telephone Age: Henry W. 
Blake, editor of the Electric Railway Journal. 


———— 
Independent Telephone Associa- 
tion Convention. 

The Independent Telephone Asso- 
ciation of America held its second an- 
nual convention at the Radisson Hotel, 
Minneapolis, Minn., on January 19, 20 
and 21. 

In his annual address, President E. 
B. Fisher reviewed the events of the 
year. Telephone securities have fallen 
in value, but their stability has not 
been affected. The decree entered last 
March in the government suit against 
the Bell company in the Pacific North- 
west was refered to, special attention 
being directed to the paragraph re- 
lating to the prohibition of forming 
such combinations in the future. The 
section of the decree relating to toll- 
line connection was also touched upon. 

President Fisher then brought up 
the subject of the qualified toll-line 
contract of the Bell company and told 
what action the association had taken 
in regard to it. 

The afternoon session opened with 
a paper by C. B. Randall on “Present 
Tactics of the Opposition,” in which 
he stated that there had been a change 
of front on the part of the Bell com- 
panies, whose policy now is to connect 
toll lines with independent exchanges. 

Louis E. Gettle, secretary of the 
Wisconsin Railroad Commission, pre- 
sented a paper entitled “Basis for De- 
termining Proper Switching Charge for 
Farmer-Owned Lines,” which dealt 
with the principles involved and the 
practice of the Wisconsin Commission. 

L. L. Hill gave a talk on “Poles,” 
which was illustrated with lantern 
slides. 


Professor Martin presented a paper 
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by Thomas W. Hicks on “Some Do's 
and Dont's of Telephone Advertis- 
ing.” This was also illustrated. 

Secretary Vivian then presented his 
report, referring to the assistance 
given to the Federal Government in 
the Portland case, and to the Inter- 
state Commerce Commission. Twenty- 
five conferences were held during the 
year. Eleven operators’ schools have 
been organized, representing 400 ex- 
changes and attended by 900 operators. 
The Association has 302 company 
members, operating about 750,000 tele- 
phones, with 150,000 circuit miles of 
toll line. The securities represented 
amount to $100,000,000. 


At the session on Wedensday after- 
noon George D. Shepardson, professor 
of electrical engineering at the Uni- 
versity of Minnesota, D. M. Neill, H. 
D. Currier, and F. H. Williams made 
addresses. 

A report was presented by C. B. 
Randall telling of the work of his com- 
mittee in negotiating with the Amer- 
ican Telephone & Telegraph Com- 
pany for a better form of contract. 
These negotiations are still going on. 
A motion made by W. J. Uhl was 
then adopted. It referred to a change 
in contract for long-distance connec- 
tions providing for the option of sign- 
ing a contract for a period of two 
years. The motion endorsed a five- 
year contract, and instructed the board 
to discontinue negotiations with the 
Rell system upon the culmination of a 
contract offer as outlined. 

At the session on Thursday morning 
J. N. Van Sant, of the Interstate Com- 
merce Commission, presented a paper 
on “Accounting,” in which he explained 
the classification and methods of the 
Commission. 

Frank Winter then spoke on “Physi- 
cal Connection.” He advocated mak- 
ing this compulsory for all telephone 
companies. 

Other addresses at this session were 
by J. C. Kelsey, on “Financial Organi- 
zation,” and by H. E. Bradley on 
“Cross Purposes.” 

Various resolutions were then 
adopted, including one requesting the 
Interstate Commerce Commission to 
assume entire jurisdiction over ac- 
counting and one for the organi- 
zation of a securities corporation. 

The following officers were elected 
for the ensuing year: President, E. 
B. Fisher, Grand Rapids, Mich.; vice- 
president, E. D. Schade, Johnstown, 
Pa.; second vice-president, W. H. 
Bryant, Mobile, Ala. 

Directors: H. L. Beyer, Grinnell, 
Iowa; T. J. Shuflin, Butler, Pa.; L. A. 
Herick, Freeport, Ill; I. Linton 
Reber, St. Louis, Mo.; E. M. Prisk, 
Hazleton, Pa.; G. W. Robinson, St. 
Paul, Minn. 
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Economies in Electric Railway 
Power Equipment. 

A joint meeting of the Chicago Sec- 
tion of the American Institute of Elec- 
trical Engineers and of the Electrical 
Section of the Western Society of Engi- 
neers was held on January 25 at the 
rooms of the Society in Chicago. The 
paper of the evening was entitled “Econ- 
omies in Electric Power Equipment” and 
was presented by N. W. Storer, of the 
railway department, Westinghouse Elec- 
tric & Manufacturing Company. 

Mr. Storer’s paper dealt with the econ- 
omy in power consumption attainable on 
electric railways from the reduction in 
dead weight of rolling stock and from 
the use of the most modern high-efh- 
ciency equipment. A large part of the 
power now taken by electric trains or 
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On the average the power consumption 
per ton-mile of a street car is now about 
150 watt-hours. About 
this is in overcoming car or train fric- 
tion. By the use of roiler bearings this 
could be reduced to a small value, since 
the heavy loss in journal friction would 
be practically eliminated. By careful de- 
sign the air resistance and air friction, 
so important on high-speed railways, can 
be considerably. reduced. Irregular track, 
unequal wheels and other similar causes 
are responsible for much loss of power. 
Motor efficiency, now ranging from 80 to 
85 per cent, could be increased by roller 
bearings for the armature. Mr. Storer 
told of various ways for cutting down 
the rheostatic losses in accelerating the 
car, such as by regular series-parallel 
control, by unequal loading of motors in 


one-fourth of 
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requires either complex auxiliary equip- 
ment or the use of the shunt motor, a 
machine not well suited to railway serv- 
ice. Mr. Storer closed with the predic- 
tion that within a few years electric rail- 
ways will run on about 50 per cent of 
the electric power now utilized. 

The paper was discussed by H. H. 
Adams, H. A. Johnson, R. Thorne, E. J. 
Blair, W. B. Jackson, J. W. Mabbs, T. 
Milton, W. E. Symons and Mr. Storer. 
Mr. Adams said that about 33 per cent 
power economy had been achieved in re- 
cent years by the use of inte1tpole mo- 
tors and field control. The latter gives 
a high but smooth acceleration. Mr. 
Blair pointed out the economy obtained 
ty schooling of motormen in proper op- 
eration of trains, particularly as to value 
of coasting. 


Left Haif.—View of Ruins of Buckthorn Branch of John A. Roebling’s Sons Company, Trenton, N. J. 


cars is needlessly wasted. Much im- 
provement in this respect has taken place 
in the last few years, but Mr. Storer 
predicted that a further saving of 40 to 
50 per cent could be effected by the com- 
plete modernization of car equipment and 
operating methods. A strong movement 
for cutting down dead weight on cars 
has set in since it was found that it costs 
about five cents to carry each pound of 
weight on a car per year. On the new- 
est Chicago street cars it has been found 
possible to use two 50-horsepower mo- 
tors instead of four 40-horsepower mo- 
tors, thus cutting down the weight of 
the motor equipment to about one-half of 
the former weight and at the same time 
improving the efficiency. 


transition from series to parallel, and by 
field control. The latter was described 
in detail; by it a reduction of 10 to 20 
per cent of the rheostatic loss can be ef- 
fected. In braking there is lost from 40 
to 50 per cent of the total power used. 
Various schemes for regenerative brak- 
ing have been proposed for recovering 
some of this power. With the three- 
phase and split-phase induction motor 
this is accomplished easily and very ef- 
fectively, the train or car being held at 
normal speed or down grades just as on 
up grades and this without application of 
any brake shoes whatever; at the same 
time power is restored to the line by 
the motors acting as generators. On di- 
rect-current railways regenerative braking 


At the election of officers of the Elec- 
trical Section of the Western Society of 
Engineers, preceding the presentation of 
the paper, there were elected: H. M. 
Wheeler as chairman, Carl A. Keller as 
vice-chairman, and F. J. Postel, member 
of the executive committee. 
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The Roebling Fire. 


Brief mention was made last week 
of the terrible conflagration which de- 
stroyed a portion of the works of the 
John A. Roebling’s Sons Company, at 
Trenton, N. J., January 18. The plant 
which was destroyed was a portion of 
the insulated-wire department, located 
about a mile from the main works. It 
was devoted to the manufacture of 
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telephone and power cables, and or- 
dinary weatherproof wires. This por- 
tion of the plant was situated on Jer- 
sey, Hancock and Tremont Streets 
and Woolverton Avenue. It was known 
as the Buckthorn Branch. In addition 
to the buildings forming this plant 
about 15 residences in the neighbor- 
hood were also badly damaged. A 
general panoramic view of the ruins is 
shown in the accompanying illustra- 
tions. 

The burnt plant occupied a tract of 
about eight acres. The main building 
was U-shaped, and was 1,200 feet long 
and five stories in height. The loss 
has been estimated at about $1,500,000. 
It was heavily insured, so that the 
loss to the company, although large, 
will not be a serious burden. Orders 
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Proposed Legislation in Massa- 
chusetts. 


Bills pertaining to lighting and railway 
interests in Massachusetts have been in- 
troduced in the Legislature for consider- 
ation at the present session. They in- 
clude a bill authorizing Reading to bor- 
row money to enlarge its electric light 
plant. The town supplies electricity to 
North Reading, Wilmington and Lynn- 
field Center, and extensions of service 
are needed. Reading’s is one of several 
municipal plants which are allowed to 
distribute current outside their territory. 
The present law limits their borrowing 
right to purposes of enlarging the plant 
in the town itself. 


Another bill provides that after Janu- 
ary 1, 1917, every electric street car shall 
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setts for the operation of a street-rail- 
way line. 

Another measure provides for the pub- 
lic ownership of street railways. 

The Public Service Commission of 
Massachusetts has reported to the Legis- 
lature that the actual investment in 
street railways in the state is over $200,- 
000,000, and the outstanding bonds, stock 
and premiums on the same amount to 
$206,442,630. 
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Ice Plant for Minneapolis Up to 
City Council. 

A proposition to erect an electrically 
operated artificial ice plant with an an- 
nual capacity of 35,000 tons is before the 
Minneapolis city council. The construc- 
tion of a municipal plant was authorized 
at the election in November. The ques- 


View of Ruins of Buckthorn Branch of John A. Roebling’s Sons Company, Trenton, N. J.—Right Half, 


on hand can be taken care of in the 
other buildings of the company, which 
have heretofore been devoted to rub- 
ber-insulated wire, magnet wire, and 
the higher grades of materials, so that 
the business of the company will not be 
seriously crippled. 

The company has been visited by 
fire before, but none of the previous 
ccnflagrations was as extensive as this 
most recent one. Almost nothing re- 
mains of the burnt buildings, and what 
walls are still standing will have to be 
torn down in erecting a new plant. 
The only thing saved was some of the 
finished output of the mill, which was 
hauled away by employees while the 
fire was in progress. 


be equipped with a combined automatic 
and hand-controlled fender. The fender 
proposed enables the motorman to lower 
the fender to catch the victim. : 

A constitutional amendment has been 
offered, to provide for state regulation 
of signs. 

A bill provides for the building of the 
Moody Boynton bicycle railway with 
state aid. The chairman of the Public 
Service Commission, the state treasurer 
and the attorney-general are named as 
directors of the railway on the part of 
the state, which shall have a first mort- 
gage on the property. 

A bill authorizes the Boston & Maine 
Railway to take and improve undevel- 
oped water powers in western Massachu- 


tion before the council is whether the 
city shall harvest or manufacture its ice. 
The majority report favors the construc- 
tion of several artificial plants with an 
aggregate capacity of 35,00 tons and 5,000 
tons storage room. Using electrical 
power at one cent per kilowatt-hour the 
report estimates that a 100-ton plant, con- 
sisting of 50-ton units, complete with 
electric motors for the entire plant, 
switchboard, wiring and water-softening 
apparatus delivered and erected on the 
foundation would cost approximately 
$72,000. Before arriving at a decision as 
to what course to take, the council au- 
thorized City Engineer Cappelin to visit 
several cities where such plants are in 
operation. 
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Electrics at Chicago Automobile 
Show. 


Greater interest than ever before 1s 
being shown in the exhibits of electric 
vehicles at the fifteenth annual Na- 
tional Automobile Show, held in Chi- 
cago January 23 to 30. This is due 
largely to the Iberal newspaper adver- 
tising carried on in Chicago by the lead- 
ing vehicle manufacturers jointly with 
the Commonwealth Edison Company. 

Judged by the visitors in the various 
booths, the electric vehicles are at- 
tracting their share of attention and in 
the general publicity matter published 
by the newspapers during show week, 
electric-vehicle topics play an important 
part. Certainly more people know that 
electrics are being exhibited than has 
been true of any previous show. 

The vehicles shown this year are but 
little changed from the models of a 
year ago. The tendency seems to have 
been to attain greater refinement in de- 
sign and reach a greater state of lux- 
uriousness in finish and appointments. 
Swivel arm chairs have taken the place 
of the former straight seats in several 
of the models exhibited and the ar- 
rangement of these chairs allows the 
maximum seating capacity without 
crowding. 

Several manufacturers have reduced 
the weight of their cars and increased 
the speed. In order to appeal to men 
several manufacturers have also de- 
signed runabout types of cars, equipped 
with wire wheels and capable of run- 
ning 10 to 24 miles per hour. The fol- 
lowing companies exhibited: 

Anderson Electric Car Company, De- 
troit, showed a Model 54, rear-seat 
brougham, equipped with wire wheels; 
a Model 50, Cabriolet; and Model 53 
front-drive brougham. 

American Electric Car Company, 
Saginaw, Mich., exhibited a Broc 
double-drive Model 36, five-passenger 
brougham, a Broc rear-drive broug- 
ham; and a Borland, Model 50, four- 
passenger brougham. 

Baker Motor Vehicle Company, 
Cleveland, showed three models of its 
four-passenger style DA coupe. 

Milburn Wagon Company, Toledo, 
O., exhibited its Model 151 open road- 
ster; Model 15 four-passenger coupe in 
two styles. The former is equipped 
with wire wheels. 

Ohio Electric Car Company, Toledo, 
O., showed its Model 61, five-passenger 
brougham, equipped for double drive; a 
four-passenger single-drive brougham; 
and a five-passenger — single-drive 
brougham. 

Rauch & Lang Carriage Company, 
Cleveland, O., showed its special J-5 
coach with double control and capacity 
for five passengers: the same model 
equipped for front control; and the 
same model equipped for rear control. 


Waverley Company, Indianapolis, Ind., 
showed its new No, 109 chair brougham, 
seating four persons; a fhve-passenger 
limousine; and a dual-drive coupe. 

Woods Motor Vehicle Company, 
Chicago, Ill, showed a five-passenger 
dual control brougham and other 
models. ; 

Electrical manufacturers were also 
found in large numbers among the ac- 
cessory exhibits. Here were found 
many large companies that were orig- 
inated solely for the purpose of manu- 
facturing electrical equipment for au- 
tomobiles and which devote their en- 
tire energies to this field. The fact 
that about 75 per cent of the accesso- 
ries displayed are electrical or electric- 
ally operated is an indication of the 
times. 

The Edison Storage Battery Com- 
pany, West Orange, N. J., the Electric 
Storage Battery Company, Philadel- 
phia, the Gould Storage Battery Com- 
pany, New York, the Philadelphia 
Storage Battery Company, Philadel- 
phia, the Vesta Accumulator Company, 
Chicago, and the Willard Storage Bat- 
tery Company, Cleveland, O., all ex- 
hibited vehicle batteries and specimen 
plates, and various types of ignition 
and lighting batteries for gasoline cars. 

Other important electrical manufac- 
turers, not exclusively in the automo- 
bile field, were the Benjamin Electric 
Manufacturing Company, Chicago, Cut- 
ler-Hammer Manufacturing Company. 
Milwaukee, Wis., Electric Products 
Company, Cleveland, Lincoln Electric 
Company, Cleveland, and the Westing- 
house Electric & Manufacturing Com- 
pany, Pittsburgh. 
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Chicago Section, Electric Vehicle 
Association of America. 

Because of the Automobile Show 
held in Chicago during the weck, the 
meeting of the Chicago Section, Elec- 
tric Vehicle Association of America, 
on January 26, was held at the Hotel 
Metropole, in close proximity to the 
Coliseum. <A large delegation of vis- 
itors was present. 

Talks were made by E. P. Chalfant, 
Mr. Pancoast and H. P. Dodge. Mr. 
Chalfant spoke of the good the Asso- 
ciation is doing in bringing the manu- 
facturers and central stations in closer 
harmony. Mr. Pancoast spoke on the 
need for educating the public concern- 
ing the merits of the electric. He sug- 
gested the slogan “Drive an Electric” 
for those interested in the development 
of the battery vehicle. 

Mr. Dodge presented a paper deal- 
ing with the constant-potential system 
of battery charging. A specific instal- 
lation in a St. Louis garage employing 
two 35-kilowatt shunt-wound generat- 
ors was described and the advantages 
of the system pointed out. 
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LETTER TO THE EDITOR. 


Stockhoders Organize to Fight Rate 
Reduction. 
To the Editor: 

Does not the article in the ELECTRICAL 
Review AND WESTERN ELECTRICIAN of 
January 16, page 110, under the above 
caption, point out one of the grave dis- 
advantages of the public-utility holding 
company? The article referred to 
shows that a public utility whose shares 
are locally owned can raise something 
of a fighting force in its own defense. 
What can the holding company, con- 
trolling the stocks of a dozen or more 
properties, and controlled nominally by 
shareholders all over the United States, 
do when similarly assailed? 

The small security holder is begin- 
ning to be a greater factor in corpora- 
tion management. The long continued 
litigation of the Calumet & Hecla Com- 
pany with Hyams; the upset in the 
original reorganization plans of the 
Rock Island; the present tie-up in the 
sale of the New Keystone Copper Com- 
pany, are some easily remembered in- 
stances. With the growing activity of 
the small stockholders, and the increas- 
ing pressure of legislative bodies, may 
there not come a tendency in our busi- 
ness affairs to disintegrate the larger 
companies in order to secure a local 
control, and hence a local protection 
against confiscation by legislation? 

DonaLp M. LIDDELL. 

Elizabeth, N. J., January 20, 1915. 
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Electric Furnace Plant to be Built 


in Norway by Canadian Com- 

pany. 

The Electric Furnace Products Com- 
pany, Limited, of Canada, which is as- 
sociated with the Union Carbide Com- 
pany interests, has secured a conces- 
sion from the Norwegian Government, 
and arrangements have been concluded 
for the construction of a plant for the 
use of electric power at Saude, on the 
southwest coast of Norway, between 
Bergen and Stavanger. The company 
has a contract for 40,000 horsepower. 
with an option for 40,000 horsepower 
additional and ample provision for 
more, if and when desired. 

The location for the plant 1s on deep 
water on the Atlantic Ocean with a 
port free of ice and especially good 
shipning facilities. The company is in 
position to enjoy full advantage of the 
opportunities offered by Norway. 

The Electric Furnace Products Com- 
pany has an authorized capital stock of 
$5,000,000, and will erect a large and 
thoroughly up-to-date and well 
equipped plant, with docks and all 
manufacturing and shipping facilities 
for the production of calcium carhide, 
ferro alloys and various electrochem- 
ical and furnace products. 
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A New, Small, Direct-Current, 
Watt-Hour Meter. 

For years there has been a demand 
on the part of lighting plants for small 
meters. In the design of alternating-cur- 
rent induction watt-hour meters, this 
condition has been ably met, but in the 
case of direct-current watt-hour meters 
it is a more difficult problem, because 
the commutator type of meter, which is 
the most generally used, cannot be made 
too small without sacrificing its torque. 


New Duncan Meter. 


As a matter of fact, the direct-cur- 
rent type of watt-hour meter has always 
been much larger in size than the induc- 
tion type for alternating-current service, 
and practically the first step in the direc- 
tion of reducing the size of a direct- 
current meter, without in any way im- 
pairing its good qualities and depend- 
ability, has been taken by the Duncan 
Electric Manufacturing Company, of 
Lafayette, Ind. This new meter is 
known as “Model E1,” and is percept- 
ibly smaller than the “Model E1,” which 
it has superseded in the smaller capac- 
ities, the sizes being 2.5, 5, 7.5, and 10 
amperes, for 110 and 220 volts. 

The mechanism is mounted upon a very 
strong back support formed from heavy 
hard-drawn sheet brass, so that it pre- 
sents a very rigid construction. The 
framework, to which are attached the 
series field coils, the upper bearing and 
the registering train, is made from 
channeled brass, and held to the back 
support with a series of strong legs 
which renders it impossible to distort or 
twist any of the parts out of alinement. 
The shelf upon which the permanent 
magnets are supported is also made a 
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part of the framework which holds the 
series coils, and this lends additional 
rigidity to the whole structure. The 
permanent magnets in this meter are 
supported from the top, instead of at 
the bottom as in all other types of Dun- 
can meter. This arrangement allows 
ample space for adjusting the magnets, 


_and permits greater access to the alum- 


inum disk and the lower jewel bearing. 
The compensating coil and switch are 
made in one unit and are not separated 


‘as in the other models, which feature 


greatly facilitates repairs. The binding 
posts are both dustproof and fireproof, 
and in this and every other respect, the 
meter conforms to the requirements of 
the National Board of Fire Underwriters. 
For years, the common practice has been 
to place the registering train in front of 
the commutator, but in the new model the 
registering train is moved down to the 
center of the meter, thereby allowing free 
access to the commutator and brushes. 
The meter complete weighs 10.5 pounds 
as against 14 pounds in similar capacities 
of the Model E1. The ratio of torque 
to weight remains the same as in the 


. larger types, for which reason greater 


accuracy has been secured. 

l — eoo 
Insulator and Splicing Link for 
Pull Chains. 

A new detachable insulator and a 
splicing link for pull socket chain are 
shown in the accompanying illustrations. 
Both are made on the same principle and 


may be instantly attached or detached. ` 
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Insulator and Splicing Link. 


With the insulator or splicing link at- 
tached the chain hangs perfectly straight. 
These devices are manufactured by the 
Arrow Electric Company, Hartford, 
Conn. 

—_____.---——______ 


Presto Electric Bicycle Lamp. 

The various type of flame lamps used 
as bicycle headlights have frequently 
been the occasion of serious burns, 
when the rider has met with an acci- 
dent resulting in a fall in which he 
may have come in contact with the 
highly heated lamp. Flame lamps, 
moreover, are always a source of pos- 
sible danger from the liability of ignit- 
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ing gasoline or other inflammable ma- 
terial. 

A type of electric bicycle headlamp 
which eliminates these dangers and at 
the same time makes for convenience 
and economy has been placed on the 
market. It is simple in construction 
and low in first cost and in upkeep. 
As shown jin the accompanying illus- 
tration the lamp with its adjustable re- 
flector body is mounted in a yoke that 
is clamped to the handle bar. The cir- 
cuit terminals are connected through a 
cord to an ordinary No. 6 dry cell 
which is placed in an enameled metal 
container hung from the top bar of 
the frame. This container has a re- 
movable end for the quick insertion 
of a cell. The connecting cord from 
the terminals of the cell passes through 


Electric Bicycle Lamp. 


a bushed opening in one of the ends. 
By a slight turn of the switch to the 
right the lamp is lighted and furnishes 
a steady concentrated light which will 
illuminate the roadway for a consid- 
erable distance ahead of the wheel. 
The adjustable feature of the lamp per- 
mits throwing the light upward or 
downward through a large angle to suit 
conditions. 

This new lamp, known as the Presto 
Electric Bicycle Lamp, is manufac- 
tured by the Metal Specialtics Manu- 
facturing Company, 730 West Monroe 
Street, Chicago, IIL. 

ggg A 


Electric Hand Dryer. 

In one of the government buildings 
at Washington there has been installed 
a new type of hand dryer that consists 
of a cabinet containing an electric 
blower and electric heating coils. De- 
pressing a pedal closes the switch and 
the blower forces a blast of warmed 
air about the hands that are held in an 
opening below the cover. Thorough 
and absolutely sanitary drying of the 
hands is effected in 30 or 40 seconds, the 
use of towels being eliminated. 
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A NEW ILLUMINATION PHO- 
TOMETER. 


By C. S. Redding. 


Measurements of illumination or of 
surface brightgess within the range of 
the eye can be made conveniently, eas- 
ily and with a high dégree of photo- 
metric accuracy with the apparatus il- 
lustrated herewith. The usual color 
difficulties have been largely overcome 
and intensities up to thousands of foot- 
candles have been brought within the 
range of convenient measurement. 

A complete illuminometer weighing, 
including carrying case, from 14 to 18 
pounds, depending upon the kind and 
size of battery used, surely answers the 
first requirement of portability. 

The equipment shown in Fig. 1 con- 
sists of three main parts and various 
accessories. 

The illuminometer proper, weighing 
but 20 ounces, may be described as an 
American vest-pocket edition of a 
modified Weber photometer. A Lum- 
mer-Brodhun cube with circular con- 
centric fields is mounted in the head. 
The Mazda working standard lamp is 
fixed in a diaphragmed carriage which 
is moved up and down in the alu- 
minum tube body. The square brass 
rod projecting from the lower end is 
rigidly fastened to the lamp carriage 
and is operated with a substantial rack 
and pinion by either the right or left- 


correct and not experimentally deter- 
mined for each instrument. The range 
may be considerably extended above 
25 or below 1 foot-candle, over a range 
of 100,000 to one if desired, with neu- 
tral absorbing screens of various densi- 


eg 
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Fig. 2.—Section Showing Reference 
Standard. 


ties, the number being limited only by 
the necessities of the operator. Spe- 
cial color screens can also be secured 
for use where great color differences 
exist, such as measurements with day- 
light, or where incandescent gas-man- 
tle lamps, gas-filled Mazda lamps, 
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versing switch, as well as plug recep- 
tacles for the various connections. 

The reference standard is shown in 
Fig. 2. By the use of this novel de- 
vice every operator calibrates the illu- 
minometer for himself, thus practically 
eliminating the personal error of dif- 
ferent operators. One does not have 
to depend upon a factory or laboratory 
calibration beyond the reference stand- 
ard. When the reference standard is 
placed upon the test plate and a certi- 
fied current passed through it, there is 
a definite foot-candle illumination upon 
the test plate. The illuminometer 
scale is set to the value of that illumin- 
ation and, with the sighting aperture 
of the illuminometer inserted in the 
top of the reference standard, the cur- 
rent through the working standard 
lamp is to be altered until there is a 
balance of the photometric field. This 
final current value thus decided upon 
individually is that which should be 
maintained in the working standard 
lamp for correct direct-scale readings. 

The most usual method of using the 
Macbeth illuminometer is shown in 
Fig. 3. The test plate is placed at the 
point where a measurement is desired 
and the illuminometer is then sighted 
on the test plate and balanced by turn- 
ing the knurled head. If the illumina- 
tion being measured is outside the 
range of the scale, 1 to 25 foot-candles, 
absorbing screens are provided by 
means of which the range may be in- 


Fig. 1—Complete Portable Iiluminometer Equipment. Fig. 3.—Macbeth Illuminometer in Use. 


handed knurled handles at the end of 
the tube. The scale is engraved upon 
the square rod, is convenient for ob- 
servation and reads directly from 1 to 
25 foot-candles. This scale follows the 
inverse-square law and is theoretically 


flame arcs, Moore tubes, or mercury- 
vapor lamps are installed. 

The controller is shown in the cen- 
ter of Fig. 1. It carries the battery, a 
Weston milammeter, two well made 
close-regulating rheostats and a re- 


creased or diminished over a range of 
100,000 to one if desired. 

For those who prefer the older 
method of using a test plate fixed upon 
the illuminometer, suitable provisions 
have been made. A horn or elbow is 
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provided which fits upon the observ- 
ing tube of the illuminometer, and upon 
which may be mounted a translucent 
test plate. Without the test plate at- 
tached, the horn may be used in taking 
brightness measurements on ceilings 
and high walls, avoiding the necessity 
of holding the head in uncomfortable 
positions when taking such measure- 
ments. 

Particular attention has been given 
to making this instrument applicable 
to brightness measurements, a field of 
measurement which is becoming of in- 
creasing importance. 

The illuminometer, as regularly 
equipped, consists of the three main 
elements mentioned above, a test plate, 
tripod, two overlapping neutral absorb- 
ing screens, (range 0.02 to 1,200 foot- 
candles), two extra working standard 
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View in Crocker-Wheeler Shop for Machining Large Electrical 


lamps, and a substantial leather-cov- 
ered carrying case. 

This equipment, known as the Mac- 
beth illuminometer, is due to nearly 
four years’ development by Norman 
Macbeth, illuminating engineer, and the 
development laboratory of Leeds & 
Northrup Company, Philadelphia, Pa. 


A Special Shop for Machining 

Large Electrical Apparatus. 
The question of machining large elec- 
tric machines has been more or less 
dificult for the electrical manufacturers 
to handle without much study. To a 
great extent this problem which has con- 
fronted so many capable engineers is 
now, practically speaking, a matter con- 
sidered as routine work by the Crocker- 
Wheeler Company, of Ampere, N. J. 
which company is now and has been for 
the last few years capable of handling 
the machining of its own machines re- 
gardless of size, which, judging from 
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some of the generators turned out by its 
shops, seems to be limitless. 

The Crocker-Wheeler Company now 
has one of the largest and most com- 
pletely equipped floor-plate shops in the 
world. The floor-plate shop, which was 
designed and built by the engineers of 
the company, is equipped with a sec- 
tional cast-iron floor 65 feet long by 47 
feet wide. The sections are imbedded 
in solid concrete and are true to level. 
In the center of the shop is a boring 
table 18 feet 10 inches in diameter which 
is level with the floor, making it pos- 
sible to turn work of considerably larger 
diameters than the table itself. The 
table has a central boring bar and an 
Espen-Lucas boring stand. There is also 
in this mill a Newton slotter with a stroke 
of 82 inches, an Espen-Lucas horizontal 
drill, and a six-foot radial drill press. 


A 30-ton Niles electric crane, running on 
overhead tracks and having a span of 60 
feet, makes the work of moving the port- 
able machinery and millwork compara- 
tively easy. 

It is an ordinary thing at this plant 
to see three or four machines at work 
simultaneously on one job. The illustra- 
tion gives an idea of the immense ca- 
pacity of this shop, which handles work 
that many other manufacturers would 
not try to tackle themselves. 

————— 


Ultra-Violet Rays for Vulcanizing 
Rubber. 


Some interesting information in re- 
gard to the use of ultra-violet light rays 
in vulcanizing rubber as given in a re- 
cent issue of the Scientific American will 
doubtless prove of interest to many auto- 
mobile users. 

It has been found, according to the 
article in question, that dissolved rubber 
can be vulcanized without the use of 
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heat, and can be kept in a semi-liquid 
state, although vulcanized, by a new 
method discovered by a German chemist, 
Dr. M. Heilbronner. Rubber is dis- 
solved in a light hydrocarbon solvent, 
best in the proportion of 15 parts of sol- 
vent to 1 of crude rubber. A solution 
of crystalized sulphur in benzine is then 
added to the rubber solution and the mix- 
ture is subjected to the influence of ul- 
tra-violet rays, obtained by means of 
Cooper Hewitt mercury-vapor quartz- 
tube lamps. The rubber in the solution 
combines with the sulphur and when the 
solvent is allowed to evaporate the resi- 
due is pure vulcanized (insoluble) rub- 
ber. For repairing, the vulcanized solu- 
tion is used and the solvent is evaporated, 
giving a sort of “autogenous rubber 
welding’ which ‘ails to disclose the 
points of contact. Where two rubber 


Apparatus. 


surfaces are joined by this vulcanized- 
rubber solution a homogeneous mass is 


formed. 
————— 


Active Revival of the Mexican 
Guayule-Rubber Industry. 

That the guayule-rubber industry has 
been revived on a considerable scale 
in the Torreon district of Mexico, de- 
spite the revolutionary disturbances 
that have been going on in that part 
of the country, is shown by the heavy 
increase in the volume of exports of 
crude rubber through the border ports 
of entry during the last two months. It 
is authoritatively stated that since No- 
vember 1, 1914, this product to the value 
of more than $300,000 has entered the 
United States through El Paso and 
Eagle Pass. The shipments through El 
Paso alone during the period are 
valued at more than $200,000. Several 
of the guayule-rubber factories are now 
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in full operation. Many men are now 
employed upon the different ranches 
in the states of Coahuila and Zaca- 
tecas, cutting, baling and shipping the 
guayule shrub to the factories. It is 
said that the demand for the rubber 
by manufacturers of automobile tires, 
electrical appliance and other rubber 
products in the United States is greater 
at this time than in the history of the 
industry. Plans are on foot for the 
extensive exploitation of the guayule 
shrub lands of the upper Rio Grande 
border region of Texas. 
ere oe eae 
A Non-Winding Motion-Picture 
Reel. 


Every moving-picture film that has 
been exhibited must be rewound upon 
another reel before it can be exhibited 
again. This process is evidently a 
costly one. 


Unless the operator works 


Motion-Picture Machine Using Non-Rewinding Reel. 


his machine with one hand and re- 
winds with the other (at the best a 
dificult operation), an assistant must 
be employed to do the rewinding, or 
a delay in the performance results. 
The films themselves suffer from this 
extra handling and offer at the same 
time a dangerous fire hazard. 

When the Northern Sales Company, 
Toledo, O., announced that it had per- 
fected a reel that eliminates rewind- 
ing, no one would believe it. 

The revolutionary feature of this 
reel is that the film is drawn from the 
inside and not from the outside as 
heretofore. To do this successfully, 
however, required the solution of two 


problems. First, the film cannot be 
brought out on a short turn, and sec- 
ond, the film must be rewound by 
some force other than by its own pull, 
since this force applied at the center 
of the reel has little power to turn it. 

The first difficulty is overcome by a 
series of arms and guides that effectu- 
ally prevent the film from kinking. 
The second is taken care of in an in- 
genious manner. The reel is made in 
two parts. The outside face of the 
reel is stationary; the inside face and 
the spool around which the film is 
rolled are removable and are 


geared 
to a Westinghouse smal! motor 
through a magnetic clutch. The film 
passes out of the reel over a movable 
roller which is connected with a small 
switch. When the film becomes taut. 
the switch closes, the magnetic clutch 
is energized, and the reel revolved by 


Eyd F 
ge E et 


the motor, thus loosening the film. 
When the film becomes sufficiently 
loose, the switch opens and the reel 
stops revolving. Thus the film is fed 
out at just the right rate of speed, 
never becoming so tight as to break or 
so loose as to tangle. 
a Se eee eee 

Electric Fans Survive Damage. 

The accompanying cut illustrates the 
very interesting pertormance of two 
Robbins & Myers fans which went 
through the fire that occurred in the 
foundry of the Robbins & Myers Com- 
pany at Springfield, O., recently. 

Several hundred fans were stocked 
in a building adjoining the foundry 


ELECTRICIAN 


Vol. 66—No. 5 


which burned to the ground. The pho- 
tograph shows the condition of this 
stock of fans after the fire. 

While watching the workmen digging 
these fans apart with picks, so they 
could be loaded and carted to the scrap 
heap, one of the officers of the com- 
pany became curious to know what the 
motors of these fans would do if cur- 
rent were applied to them. With the 
idea of finding out, an 8-inch desk fan 
and 12-inch oscillator, both alternating 
current, were dug out of the ice and 


Successful Operation of Fans Salvaged from Fire Ruin. 


debris. To supply current a lamp-cord 
conductor was run to the scrap heap 
from an adjacent building. 

` The fans were both full of ice and 
the rotors were stuck fast with it. The 
enamel was all burned off and the 
guards and blades were warped and 
twisted out of shape by the intense 
heat. 

After the current had been turned on 
sufficiently long to melt the ice in the 
motors, both fans started up, throwing 
the water out in a spray. The motion 
was somewhat jerky due to the twisted 
and unbalanced condition of the blades. 
but the motors continued to operate 
without mishap. 
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ATLANTIC STATES. 


MILLINOCKET, ME.—Plans are be- 
ing completed for the erection of a dam 
at the head of the Ripogenus gorge of 
the Penobscot River by the Great 
Northern Paper Company. The purpose 
of the development is to increase the 
storage basin above the company’s mills, 
which are operated in large part by elec- 
tric motor drive, about 8,000 horsepower 
being employed. The dam will be of 
concrete, 50 feet high and several hun- 
dred feet long. About 10,000,000 cubic 
feet will be added to the company’s stor- 
age system. W. 

CHICOPEE, MASS.—The annual re- 
port of the manager of the city’s light- 
ing plant recommends that lightning ar- 
resters be installed on the alternating- 
current lines at intervals of a mile, that 
more cutouts be installed, and that an 
air compressor be bought for blowing 
out the generators at the station. It is 
suggested that the lines be changed so 
that the top of the poles should be given 
to fre-alarm and _ police-signal wires. 

SPRINGFIELD, MASS.—Electric 
light. telephone and telegraph wires are 
to be placed underground during the 
present calendar year in the following 
streets: Dickinson Street, from Mill to 
Sumner Avenue; Wilbraham Road, from 
State Street to Homer Street. W 


WORCESTER, MASS.—A certifi- 
cate of incorporation has been granted 
to the Public Light and Power Com- 
any with an authorized capital of 
35.000.000. The company has been or- 
ganized to carry on outside of the state 
of Massachusetts the business of man- 
ufacturing, generating, buying, selling, 
leasing, transmitting and developing 
zas, electricity and water for light, 
heat and power and other purposes. 
The president is Philip B. Sawyer, El- 
myra, N. Y.; vice-president and treas- 
urer, F. S. Stranahan, Providence, R. 
I.: assistant treasurer and clerk, W. E. 
Wardwell, Worcester, Mass. 


BRIDGEPORT, CONN.—A petition 
for a charter for the Bridgewater Pow- 
er company has been presented to the 
legislature by John H. Lancaster and 
others of Litchteld. The corporation 
seeks authority to erect a dam 40 feet 
in height across the Housatonic river in 
the towns of Bridgewater and Brookfield 
cn land owned by the petitioners. The 
purposes of the company are to establish 
a plant to manufacture and sell electricity 
in Litchfield. Fairfield and New Haven 
counties. The company is capitalized at 
$ 500.000. 


PERTH AMBOY, N. J.—The Board 
of Aldermen has passed, upon a first 
reading. an ordinance providing for a 
bond issue of $150,000 for the erection 
of a municipal electric plant. The estab- 
ushment of this plant was approved re- 
cently by a vote of the citizens. A. 


ALLENTOWN, PA.—On account of 


the erection of the new Preparatory 
School on the tract adjoining Muhlen- 
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berg College, the latter institution will 
increase the capacity of its power house 
from 250 to 375 horsepower. This will 
require a new generator and a consider- 
able addition to the present electrical 
system. Dr. J. A. W. Haas is president 
of Muhlenberg College. 


ALLENTOWN, PA.—Bids will be re- 
ceived here by the County Commissioners 
of Lehigh County until February 8, 1915, 
at 10 a. m. for the electrical installation 
and construction of the new refrigera- 
tion plant at the County Home near 
Wescoesville, Pa. P. S. Rathbun of 
this city is County Engineer in charge 
of the work. 


ALLENTOWN, PA.—Bids will be re- 
ceived until February 10, at 8 p. m., for 
the electrical equipment and construction, 
power plant equipment, heating and ven- 
tilating system and vacuum cleaner for 
the new half-million dollar high-school 
building in this city. Plans and speci- 
fications may be had at the office of the 
engineers, Runyon & Carey, 845 Broad 
Street, Newark, N. J.. or at the office 
of Ruhe & Lange. architects. 12 North 
Sixth Street, Allentown, Pa. J. M. 
Wuchter is president of the Board of 
Education. 


ALLENTOWN, PA —The Board of 
Trustees of the Allentown College for 
Women has authorized the installation of 
lighting and a heating system for the 
magnificent new college buildings being 
erected at Cedar Crest. a suburb of this 
city. Hon. Webster Grim is chairman 
of the Board. 


EASTON, PA.—The congregation of 
St. Joseph’s Catholic church has awarded 
the contract for the erection of a new 
$80,000 edifice to replace the structure 
destroyed by fire some time ago, to A. 
A. Bechtel of this citv. An elaborare 
lighting installation will be one of the 
features of the new building. 


QUAKERTOWN, PA.—The West 
Rockhill Township Electric Light and 
Power Company and the Milford Town- 
ship Electric Light and Power Company 
have been granted charters to supply 
light, heat and power by electricity in 
those communities, A. . S. Cantlin, 
C. N. Wagner, and H. R. Fehr, of Allen- 
town, Pa.. are the incorporators. 


MT. AIRY. MD.—Robert L. Runkles 
and C. C. Riddlemoser will install an 
electric plant in connection with their 
ice plant to furnish electric lighting to 
Mt. Airy and Ridgeville. 


NORTH CENTRAL STATES. 


BOWLING GREEN, O.—D. C. Brown, 
secretary of the board of trustees of 
the Bowling Green State Normal College, 
will receive bids until noon on February 
12 on the electrical and other work in- 
volved in a new power building for the 
school. Plans are on file with him, as 
well as at the building exchanges in Cin- 
cinnati, Cleveland, Columbus, Dayton and 
Toledo, O. 
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DAYTON, O.—The Vaile-Kimes Com- 
pany, builders of electric pumps and 


other specialties, is preparing to construct 


a five-story factory for its own use, at 
a cost of about $100,000. It will be of 
concrete, and will be equipped for the 
use of electricity in all possible opera- 
tions. H. W. Kimes, vice president and 
general manager, has charge of the plans, 
at this time. L. 


DAYTON, O.—The city has contract- 
ed with the Dayton Power and Light 
Company to furnish current for the new 
garbage plant being constructed several 
miles from the city, in connection with 
various electrical processes which will 
be used. The company will run lines to 
the plant. 


DODSONVILLE, O.—Plans are un- 
der way to secure electricity for the town, 
to be taken from the high-tension lines 
of the traction company, if the company 
will place a transformer here. Henry 
Orebaugh is pushing the project, which 
is dependent upon getting a sufficient 
number of consumers to interest the com- 
pany. 

CHARLOTTE, MICH.—The mayor 
and council are considering the installa- 


tion of a boulevard lighting system. Ad- 
dress city clerk. 
AMBOY, MINN.—The Common- 


wealth Power Company has been organ- 
ized and has secured franchises in Vernon 
Center and Amboy; will commence its 
line construction about February 1. 


MAPLETON, MINN.—The citizens 
of Mapleton, Minn., have asked the City 
Council to submit the proposition of a 
private plant controlled by a stock com- 
pany formed of Mapleton parties, or a 
municipal plant, to the voters of the 
town. Election will take place February 
2, 1915. 


NASHWAUK, MINN.—The extension 
of the transmission lines of the Great 
Northern Power Company from Hib- 
bing to Nashwauk has been authorized, 
and the work of securing the right of 
way is being done. Work on the line will 
be undertaken in the early spring. The 
line will furnish current to several mines 
in this section, and will probably be ex- 
tended later to the villages beyond Nash- 
wauk on the west end of the range. 


SENTINEL BUTTE. N. D.—Ways 
and means are under consideration for 
an electric plant. Address Lewis F. 
Crawford. 


ABERDEEN, S. D.—It is understood 
that the directors of the Aberdeen 
Street Railway Company will ask for 
a franchise to erect a generating sta- 
tion and sell light and power. The 
company is at present buying its power 
from the Aberdeen Light and Power 
Company. 

BRUCE, S. D.—An agitation has been 
started here for the construction of a 
municipal water works and the installa- 
tion of an electric ight system. Ad- 
dress town clerk. 
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BUFFALO CENTER, IOWA.—The 
question of issuing $7,000 electric light 
bonds will be submitted to a vote. 
dress town clerk. 

LASCHWOOD, IOWA.—Bids will be 
received at once for construction of elec- 
tric light plant for which $10,000 bonds 
have been sold. Address town clerk. 


OMAHA, NEB.—The agitation in fav- 
or of municipal ownership of the electric 
lighting plant has come up again in 
Omaha. The United Improvement Clubs 
have passed resolutions in favor of Sen- 
ate File No. 6, a bill to develop under 
public ownership an electric light plant 
under the control of the Metropolitan 
Water District of Omaha. 


LYONS, KANS.—The Lyons Electric 
& Manufacturing Company plans within 
three months to install a 100-kilowatt 
to 150-kilowatt unit, driven by a Cor- 
liss or four-valve automatic belted engine. 
Address Dwight Chapin, superintendent. 

WINFIELD, KANS.—The city coun- 
cil has authorized the Electric Light and 
Water Commission to install an additional 
500-kilowatt generating unit in the mu- 
nicipal electric light plant. Bids will be 
called for within 30 days. Address J. W. 
Welfelt, superintendent. 


SOUTH CENTRAL STATES. 


ADAIRVILLE, KY.—It is reported 
that the city is to install an electric light 
plant to replace the burned acetylene-gas 
plant. 

EDDYVILLE, KY.—H. O. Brown, 
electrical contractor here, is installing a 
system of street lights which have been 
ordered by the city council. It is given 
out that the cost of electricity is to be 
reduced to nine cents. 

LOUISVILLE, KY.—The Board of 
Park Commissioners and the Louisville 
Gas and Electric Company have not come 
to an agreement as to electric lights for 
the city’s park system. The commission- 
ers are of the opinion that the company’s 
proposal is too high and that on the terms 
proposed Louisville’s cost would be $12,- 
000 more, for instance, than Indianapolis 
pays. Secretary Harry Smith was in- 
structed to go to Indianapolis and Cin- 
cinnati and investigate the conditions 
there, then to report at the next meet- 
ing of the Board. 

CLARKSVILLE, TENN.—A move- 
ment is being promoted here to establish 
a “white way” along the business street. 
According to the representations of the 
element favoring the improvement it 
“would beautify the town at night and 
also give the appearance of prosperity.” 

LINCOLN, ALA.—The Alabama 
Power Company, of Birmingham, will 
establish electric light plant at Lincoln. 


RISON, ARK.—The city will expend 
$25,000 on electric light and water plants. 
Tai A. C. Moore, engineer, Joplin, 

o. 

MATADOR, TEX.—L. B. Hubbard 
& Brother are installing an electric 
light and power plant here. i 

SNYDER, TEX.—E. F. Renken, who 
recently purchased the local electric 
light and power plant, will install new 
machinery, including an oil-burning en- 
gine. The improvements will cost 
about $15,000. 


WESTERN STATES. 
BOISE, IDAHO.—An electric lighting 
system, to cost $4,639.50, according to 
estimate of city engineer, is to be in- 
stalled in South Boise, and it is reported 
bids for material and installation will be 


Ad- 


received by the city clerk in the near 
future. 


SODA SPRINGS, IDAHO.—At a spe- 
ctal election $15,000 bonds were voted for 
a municipal electric light system. Ad- 
dress Paul Tipton, city clerk. 


PAROWAN, UTAH.—Steps are be- 
ing formulated here for the organiza- 
tion of a company for the purpose of 
building a new electric light and power 
plant. The town itself. is unable to 
undertake the project, at this time, and 
it is planned to issue stock and con- 
struct the plant, then turn it over to 
the city when it is in a position to 
properly handle it. 

DUNCAN, ARIZ.—J. P. Oberholser 
has purchased a half interest in the Dun- 
can Electric Company from W. R. Bon- 
ner, who has moved to Lordsburg. Fred 
Oberholser will have charge of the 
plant. 


LOS ANGELES, CAL.—One of the 
largest contracts for lighting fixtures 
ever awarded in this city has been let by 
the Southern Pacific Company to the 
Meyberg Company, which is to supply 
all appointments of this character for the 
new depot at the foot of Fifth Street. 
The contract amounts to about $10,000. 


REDDING, CAL.—Bids will be re- 
ceived by the Board of Supervisors of 
Shasta County up to February 8 for a 
light and power franchise applied for by 
Frederick McArthur. 


FOREIGN TRADE OPPORTU- 
NITIES. 


[Addresses may be obtained by writing (men- 
tioning file number) to the Bureau of Foreign 
and Domestic Commerce, Washington, D. C., or 
to the ncarest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle and 


San Francisco.] 

NO. 15,338. MACHINES, CLOTH- 
CUTTING.—An American consular offi- 
cer in Spain reports that a business man 
in his district wishes to communicate with 
American manufacturers of cloth-cutting 
machines which may be operated by elec- 
tricity. Prices, catalog, and terms 
should be sent at once. Correspondence, 
etc., should be in Spanish. 


NO. 15,369. CARBON BLACK.—An 
American consular officer reports that 
the managing director of an electric com- 
pany in his district wishes to be placed 
in communication with American manu- 
facturers of carbon black. The company 
is in the market for 80 to 90 tons of this 
material, and, if satisfactory arrange- 
ments can be made, will purchase from 
320 to 400 tons a year on a cash basis. 
A sample can be inspected at the Bureau 
of Foreign and Domestic Commerce, or 
its branches. The best delivery terms 
and arrangements should be supplied. 


Correspondence may be in Russian, 
French or German. 
NO. 15,372. TELEPHONE POLES. 


—An American consular officer in Can- 
ada reports the name and address of a 
forwarding agent who has for disposal 
2,500 50-foot cedar poles. The poles are 
from 6 to 10 inches in diameter at the 
top, and are suitable for telegraph or 
telephone lines. 

NO. 15,373. HOUSE FURNISH- 
INGS, ELECTRIC LAMPS, ETC.— 
A firm in Australia has informed an 
American consular officer that it wishes 
to establish commercial relations with 
American manufacturers or exporters of 
high-class decorative and useful silver- 
plated table and house furnishings, elec- 
tric fittings and table lamps, shades, etc., 
and kitchen utensils. The firm desires 
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to act as agent and sell from samples. 
It is explained that the firm will for- 
ward photographs or cuts of the lines 
which meet with favor in that country. 


NO. 15,374. AUTOCOMPRESSOR.— 
An American consular officer in Canada 
reports that a firm in his district wishes 
to purchase an electric autocompressor 
capable of sustaining 150 pounds pres- 
sure and supplying 6 cubic feet of free 
air per minute. 


NO. 15,395. DOORBELLS.—A man- 
ufacturers’ agent in Great Britain in- 
forms an American consul that he would 
like to be placed in touch with Amer- 


“can manufacturers of push-button door- 


bells with a view to obtaining an agency. 


NEW INCORPORATIONS. 


MIDDLEBURY, IND.—The Middle- 
bury Electric Company has been incor- 
porated with a capital of $10,000 
by Moses A. Farver and others. 


CANTON, O.—The Little Giant Start- 
er Company. Capital of $10.000. Will 
manufacture electric self-starters for 
automobiles. E. D. Myers and others 
are interested. 


NEW YORK, N. Y.—Current-Saving 


Sign Company, Incorporated. Capital. 
$16,000. Incorporators: George F. 
Hummel, Lawrence L. Brown and 


Joseph S. Williams. 


NIAGARA, FALLS, N. Y.—Pette- 
bone-Mingay Electric Supply Company, 
Incorporated. Capital, $5,000. Incorpo- 
rators: Lauren W. Pettebone, Lauren 
A. Pettebone and Charles P. Mingay. 


ATHENS, O.—The Athens Electric 
Company has been incorporated with a 
capital of $10,000. The incorporators 
are O. E. Harrison, H. C. Allread, F. N. 
Sinks, D. H. Sowers and Frank Tossey. 


DANVERS, MASS.—The Danvers 
Tungsten Lamp Company has been im- 
corporated with a capital stock of $10.- 
000. The incorporators are Michael H. 
Barry, William F. Barry, Charles F. 
Reynolds, Margaret T. O’Brien. 

MURFREESBORO, ARK.—Articles 
of incorporation were filed by the Wii- 
lams & Freeman Water and Light 
Company, of Murfreesboro. The com- 
pany is capitalized at $10,000. J. E. 
Williams is president. 

NEW YORK, N. Y.—California 
Beacon Miniature Electric Company. 
Incorporated; to deal in electric appar- 
atus, lamps, etc. Capital, $25,000. The 
incorporators are William Rosin. 
Samuel I. Posen and Morduch L. 
Kaplan. 


NEW YORK, N. Y.—Imperial Chan- 
delier Company, Incorporated: to man- 
ufacture electric fixtures, etc. The com- 
pany is capitalized at $5,000. Incorpo- 
rators: Louis B. Sherman, of Brook- 
lyn, N. Y., and Nicola DeMarco and 
Anne Phillips, of New York City. 

NEW YORK, N. Y.—Wiulson-Maeu- 
len Company, Incorporated; to manu- 
facture pyrometric and scientific appa- 
ratus, etc. Capital, $60,000. The in- 
corporators are: Carolyn E. Wilson 
and Charles H. Wilson, both of Mt. 
Vernon, N. Y., and Cuthbert J. Brown, 
of Jamaica, Long Island, N. Y. 

PHOENIX, ARIZ.—The Falls Pow- 
er and Electric Company has been in- 
corporatcd here with a capital stock of 
$100,000, by G. M. Etter, John Munsen 
and A. G. Bailey. The company pro- 
poses to supply the residents in the 
vicinity of Indian School with elec- 
tricity for light and power purposes. 
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FINANCIAL NOTES. 


At a special meeting, stockholders of 
the Columbus Light, Heat & Power 
(Company approved the proposition for a 
sale of all assets of the company to the 
Columbus Railway, Light & Power 
Company, by an exchange of stocks. 
This action assures the consolidation 
under one corporation of all the elec- 
tric light and power and street railway 
companies in Columbus. 

Following the meeting of the Detroit 
Edison Company, it was announced that 
the $2,645,500 10-year six-per-cent con- 
vertible debenture bonds, dated January 
15, 1915, which the company offered to 
stockholders for subscription at par, had 
been all subscribed for. An official of 
the company stated that business done 
thus far gave all indications of a favor- 
able increase during the current year. 


Dividends. 

Term Rate Payable 
re a g D eee ee 1.75% Feb. 15 
Bangor Ry. & Elec. com.— 0.5 % Feb. 1 
ras... Tro LE PP ice Q 5 % Mar. 1 
CO. -RF Oe Eid ha date — 1 % Feb. 15 

Grand Rap. Ry. ovf..... Q 1.25% Feb. 
I. Trac: COM: sik sckaen Q 0.75% Feb. 15 
eas by Trat: Pi cundies S-A 2 % Feb. 15 
& W. St. Ry. pf...Q 1.5% Feb. 1 
ahai 6 he: pf.S-A 2.5% Feb. 1 
Montreal Lt., Ht. & Pr.Q 2.5 % Feb. 15 
National Carbon ....... Q 1.75% Jan. 25 
North Tex. Elec. pf.S-A $3 Mar. 1 
ge Pr & Lt Ei ceas. Q 1.75% Feb. 1 
. White, Inc., pf....Q 15% Feb. 1 


Reports of Earnings. 


AMERICAN TELEPHONE. 

The American Telephone & Telegraph 
Company and associated holding and oper- 
ating companies in the United States, not 
including connected independent or sub- 
licensed companies, report earnings for 
eleven months ended November 30, 1914, 
as follows: 


19 1913 
GOGO R E T $206,710,452 $197,452,138 
Not raana 53,826,30 53,858,152 
Deductions Enee 17.341,567 15,203,199 
Balante semrsseu 36,484,737 38,654,953 
Dividends ......... 27,767,324 27,773,640 
NTa EET 8,717,413 10,881,313 

EASTERN TEXAS ELECTRIC. 

1914 913 
November gross ....... $ 56,868 $ 45,088 
Net after ATEB cinia 25,455 15,146 
Surplus after charges . 16,849 10,236 
12 months gross ...... 672.441 415,872 
Not after taxes aiii 269,051 160,983 
Surplus after charges . 172,811 135,861 


WESTERN UNION TELEGRAPH COMPANY. 

Earnings report for years ended Decem- 
ber, 1913 and 1914 (month of December, 
1914, estimated) : 


1913 1914 
Total revenues ...... $45,650,777 $47,051,417 
Maintenance, repairs 
and reserve for 
depreciation ....... 8,444,386 8,412,185 


Other operatin ex- 
penses, including 
rent of leased lines 


and ANOD orei ieni 32,702,042 32.140.560 
Total expenses ...... 41,146,428 40,552,745 

OU cirhepci ss 4,504,349 6,498,672 
Deduct interest on 

bonded debt ...... 1,337,250 1,337,250 
Net SMCOMS «6s60005% 3,167,099 5,161,422 


ELECTRICAL REVIEW AND WESTERN 


PERSONAL MENTION. 


MR. JESSE A. WINGER, advertis- 
ing and sales manager of the Auto- 
matic Electric Washer Company, New- 
ton, Iowa, will shortly sever his con- 
nection with that company to assume 
the duties of postmaster at Newton, 
Iowa. 


Mr. G. H. OTTO, formerly with the 
Commonwealth Edison Company, Chi- 
cago, has opened an office in Room 823, 
New Edison Building, 72 West Adams 
Street, Chicago, Ill., and is taking the 
agency for several manufacturers of 
electrically operated labor-saving de- 
vices. 


MR. H. H. SEABROOK, formerly 
district manager of the Westinghouse 
Electric & Manufacturing Company in 
Baltimore, assumed on January 1 the 
position of district manager in Phila- 
delphia. Due to the consolidation of 
territories, the Philadelphia office will 
hereafter embrace that previously 
covered by the Philadelphia and Balti- 
more offices. Mr. Seabrook succeeds 
J. J.. Gibson, who has become manager 
of the detail and supply department at 
East Pittsburgh. Henry Hamilton 
Seabrook received his preparatory edu- 
cation in the Bingham School, N. C., 
and the Bethlehem preparatory school. 
He later entered Lehigh University, 
graduating in 1897. His first business 
experience was with Thomas A. Edi- 


H. H. Seabrook. 


son, for whom he worked on magnetic 
ore reduction. Later he became asso- 
ciated with the New .York Telephone 
Company, in New York City, as fore- 
man of its underground cable work. 
A short time later he assumed the po- 
sition of electrician for the Waldorf- 
Astoria Hotel, in New York City. 
These three positions, covering about 
two years, gave him valuable and 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING 


EXCHANGES AS 


COMPARED WITH THE PREVIOUS WEEK 


Jan. 25 Jan. 18 
American Tet. & TeL (Now YE) iiisiiscs cases spt aga ise te ucekes tiaareds 120% i 
Commmonwealth : Balon (CICA iosiks seis ks ede ree awen Ceededee ae enee esas — 
Edison’. Electric: Diuminating (BOston).:-:riassrei taerae a ea A 258 257 
Fiectric Storage Battery common (Philadelphia)................0cceeecceee “Ist 48% 
Electric Storage wae eo CPRTUBAGIDN ickicd4 4006 45.000 0s9-0.80 Gs DE 4814 483, 
General Hiectric. (NOW ‘TOPE isiscsivecssen. Cor wdcese cries st ucsesokeas bes 144% 143 
Kings County Electric (New York)....i.csscvccscscsces 120 120 
Massachusetts Electric common (Bo8ton)........--.. cece cece e cece etre ences 7% 7% 
Massachusetts Electric preferred (BoOStoOn) .....ccccccvcscvccssscccccscceccs 46% — 
National Carpon COMMON: (CHKA) risconti aaa CFA seen eesesies 124% 124% 
National Carbon preferred (CCmICRO) iia. aig éciig dic 60 asc, ea 28 sin tales ee Oa 121% 121% 
Naw Pasian Tolbphono (BOStON) -resinen icede hse ea tealseeneneneeaedesenes 37 135 
Phitegeiphia, Blectric: (Philsdoiphit): nss irinna Cade ter n E N 2314 237 
Postal Telegraph and Cables common (New York)..........-...2000eeeeeus 70 73 
Postal Telegraph and Cables preferred (New York).........--:0esceeeenees 67% 67 
Te GRATE UNON (NoN WEIN og 66 ioie wa Gerd bo HAF in hE ESATA TRE SA eae a 62% 607% 
WestinGhOuss common (New LOCK) 55.665 00608 00.0856 Ri ence teneo 71% 71% 
Wi esting house preferred (Noy YOTE); sik s.606 6b 2060668040045 Ra 118 116 
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varied experience. In 1899 he entered 
the shops of the Westinghouse Elec- 
tric & Manufacturing Company, where, 
for about a year, he worked in the 
erecting department. In the year 1900 
he was transferred as a salesman to 
the Washington office, remaining until 
1902, when that office was transferred 
to Baltimore. During his connection 
with the Washington and Baltimore 
offices, Mr. Seabrook has built up a 
wide circle of friends who will be 
glad to learn of the enlargement of his 
duties. 


DR. EDWARD WESTON was the 
guest of the Society of Chemical In- 
dustry on the evening of January 22, at 
the Chemists’ Club, New York, when 
the Perkin Medal of the Society was 
conferred upon him. Dr. Charles F. 
Chandler presented the medal, and an 
ei was made by Dr. L. H. Baeke- 
and. 


MR. E. C. AULT, president of the 
Illinois Electrical Manufacturing Com- 
pany, Peoria, Ill., according to newspa- 
per dispatches, was seriously wounded 
on January 18, at Peoria, by a former 
employee. Two shots took effect in 
Mr. Ault’s back. His assailant, who 
had been discharged by a foreman, car- 
ried his grievance to President Ault, 
and the shooting followed when he was 
not given his old job. It is expected 
that Mr. Ault will recover. 


MR. JOHN MONTGOMERY, for- 
merly with the Western Canada Power 
Company at Vancouver, British Colum- 
bia, has taken a position with the Utah 
Light and Traction Company as superin- 
tendent of its Electric Shop. Mr. Mont- 
gomery was formerly in the employ of 
the company as commercial agent and re- 
signed to accept a responsible position 
with the Mexican Light and Power Com- 
pany in Mexico City, later transferring to 
the Western Canada Power Company. 


MR. H. C. SPAULDING, until recent- 
ly manager of the advertising department 
of the Society for Electrical Development, 
has joined the Frank Presbrey Company, 
of 456 Fourth Avenue, New York, for 
whom he will organize an electrical serv- 
ice department. As the Presbrey organ- 
ization has its own photographic, art and 
printing departments, it is, with Mr. 
Spaulding’s services, exceptionally well 
equipped to supply copy, exclusive de- 
signs, campaign literature, booklets, etc., 
to central stations and the electrical in- 
dustry in general, beside acting in a con- 
sulting and advisory capacity for adver- 
tising and new-business departments of 
holding and operating companies. 


MR. DONALD McDONALD, vice- 
president and general manager of the 
Louisville Gas and Electric Company, ad- 
dressed the Woman’s Club of Louisville 
at a recent meeting on the proposition of 
the smoke evil in Louisville, saying that 
the small plants and the domestic fire 
places and stoves were responsible for 
most of the soot with which the city is 
plagued. Probably the fact that Louis- 
ville is favored with the cheapest soft 
coal supply in the country has much to 
do with this, he said, but he pointed out 
that the large plants of the city man- 
aged their furnaces without making 
smoke. The power plant of the Louis- 
ville Gas and Electric Company is par- 
ticularly notable in this respect and here 
the combustion is almost perfect, the two 
tall stacks at Waterside giving out scarce- 
ly any smoke at any time. on account of 
the perfection of the mechanical stokers. 
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MR. JAMES H. HUGHES, secretary 
of E. B. Latham & Company, has recent- 
ly resigned his position with that com- 
pany to assume general managership of 
the Alpha Electric Company, Incorporat- 
ed at 116 West Twenty-ninth Street, 
New York City. Mr. Hughes has been 
identified with the electrical business for 
the past 20 years and has a wide ac- 
quaintance in the field. He began his 
career when he entered the employ of 
J. H. Bonnell & Company. After being 
with this company forsome time he iden- 
uned himselr with the Manhattan Elec- 
trical Supply Company, acting in the ca- 
pacity of buyer for this company for 
three years. In 1899 he accepted an in- 
terest with the firm of E. B. Latham & 
Company and continued with that com- 
pany in the capacity of secretary for 15 
years. The well wishes of his hosts of 
friends go with him in his new position. 


MR. A. J. COLE, who for the past 
four years has been district manager of 
the Westinghouse Lamp Company, Chi- 
cago, has resigned, effective March 1, and 
has taken a substantial interest in The 
McGraw Company, operating electrical 
and mill-supply jobbing houses at Sioux 
City and Omaha, and will become its 
vice-president and general sales manager. 
Mr. Cole was born in London, England, 
in 1882, and spent the early years of his 
life at Ottawa, Ill, coming to Chicago 
about eleven years ago to attend Armour 
Institute, where he obtained his technical 
education. Shortly after leaving Armour 
Institute he entered the employ of Kohler 
Brothers, contractors and electrical en- 
gineers at Chicago, and resigned his posi- 
tion as sales manager of that company 
in 1911 to become district manager of the 
Westinghouse Lamp Company. Mr. Cole 
is well known to the electrical trade in 
the Central West. He is a member of 
the Jovian Order and of The Electric 
Club of Chicago. 


MR. W. R. PINCKARD, the new 
president of The Electric Club of Chi- 
cago, was one of the charter members 
of the club, and has always been close- 
ly identified with its activities. He is 
the Chicago manager of the Retail and 
supply department of the Westing- 
house Electric and Manufacturing 
Company, with which company he has 
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The Partrick & Wilkins Company, 51 
North Seventh Street, Philadelphia, Pa., 
announces that it has purchased all the 
assets except the book accounts of Par- 
trick, Carter & Wilkins Company. The 
manufacture of the celebrated needle 
annunciators and electrical house goods, 
as formerly made by the old company, 
will be continued. 

Rome Wire Company, Rome, N. Y., 
has issued the 1915 edition of its an- 
nual “Copper History.” This is a leaflet 
which gives the monthly average price 
of copper for the entire period from 
1884 to 1915. The average yearly cost 
is also given, the entire set of figures 
being a valuable record of the history 
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been identified since January, 1898. Mr. 
Pinckard entered the electrical business 
in Chicago in 1887, where he has been 
located ever since. He is, therefore, 
one of the pioneers in the electrical in- 
dustry, and possesses a wide circle of 
friends among members of the profes- 
sion. One of the new president's first 
duties after entering the employ of the 
Westinghouse company was selling 
watt-hour meters, or wattmeters, as 
they were called, then a device unfa- 
miliar to the electrical trade. The mis- 
sionary work he did in this connection 
by always taking a sample with him 
and explaining its operation to the 
lighting companies of the Middle West, 
was an important factor in winning 
companies over from a flat-rate to a 
meter charge. Mr. Pinckard, though 


W. R. Pinckard. 


his youthful appearance would not in- 
dicate it, is a proud grandfather, and 
two of his sons. have followed in their 
father’s footsteps and are now engaged 
in electrical work. 


OBITUARY. 


MR. EDWARD F. MARSHALL, 
founder of the Agamenticus Light & 
Power Company, York, Me., died at his 
home in York Harbor on January 19. 
He was born in 1842, graduated from 
Berwick Academy and entered the Ports- 


of the copper market by prices. Copies 
of the leaflet can be obtained on re- 
quest to the company. 


The Leeds & Northrup Company, 
4901 Stenton Avenue, Philadelphia, Pa., 
has issued bulletin No. 235, which de- 
scribes the new vibration galvanometer 
made by this firm. This instrument 
is used for the detection of alternat- 
ing currents and is particularly useful 
for measurements of inductance, ca- 
pacity and phase angles by means of 
null methods. The bulletin describes 
this instrument and shows a number 
of characteristic curves thereof. 


Pittsburgh Transformer Company, 
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mouth Navy Yard as a clerk. He later 
became assistant assessor of internal rev- 
enue at Portland. Mr. Marshall was at 
various times a member of the Maine 
Legislature and was a member of the 
council of Governors Cleaves and Pow- 
ers. He organized and was first presi- 
dent of the York Harbor & Beach Rail 
road, and was head of the Piscataqua 
Navigation Company. 

MR. FREDERICK WILLIAM 
WHITTEN, traffic superintendent of the 
Central Union Telephone Company for 
Ohio, with headquarters at Columbus, 
died at tbe Protestant Hospital in that 
city, of meningitis, on January 21, aged 
41. Mr. Whitten had been in the tele- 
phone business for about 14 years. He 
had been in the employ of the New York 
Telephone Company and the Chicago 
Telephone Company before being trans- 
ferred to the Central Union Company at 
Columbus in June of 1911. He is sur- 
vived by his wife and one son. He was 
a Mason, a member of the Shrine, Co- 
lumbus Chamber of Commerce, the 
Athletic Club of Columbus and the Jov- 
ian Order. Funeral services were held 
at his late residence in Columbus on 
January 26, and the body was taken to 
Rve, N. Y., for interment. 


DATES AHEAD. 


National Independent Telephone .\s- 
sociation. Eighteenth annual conven- 
tion, La Salle Hotel, Chicago, Ill, 
February 3-5. Secretary, F. B. Mac- 
Kinnon, Topeka, Kans. 

American Institute of Electrical En- 
gineers. Midwinter convention, New 
York City, February 17-19. Secretary, 

. L. Hutchinson, 33 West Thirty- 
ninth Street, New York, N. Y. 

“Made in the U. S. A.” Industrial 
Exposition. Grand Central Palace, 
New York City, March 6-13. Presi- 
dent. H. A. Cochrane, Fifth Avenue 
Building, New York, N. Y. 

New England Section, National Elec- 
tric Light Association. Question Box 
convention, City Club, Boston, Mass, 
March 9-10. Secretary, Miss O. A. 
Bursiel, Boston, Mass. 

Minnesota Electric Association. An- 
nual meeting, St. Paul, Minn., March 
23-25. Secretary, F. A. Otto, St. Paul 
Gas Light Company, St. Paul, Minn. 


Pittsburgh, Pa., has published as 1ts 
bulletin No. 1380, a reprint of a paper 
entitled, “Experiences With Line Trans- 
formers,” that was presented by D. W- 
Roper, of Chicago, before the American 
Institute of Electrical Engineers of 
May 29, 1914. The paper gave the ob- 
servations made on the lines of the 
Commonwealth Edison Company. 
which has nearly 15,000 transformers 
installed on its distribution system, COY- 
ering about 125 square miles. Coptes 
of the bulletin may be obtained on aP- 
plication to the company. 

The R. Thomas & Sons Compan), 
East Liverpool, O., have ready for dis- 
tribution Catalog No. 12. devoted [0 
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illustrations and descriptions of trans- 
mission-line insulators for all voltages. 
This is one of the handsomest catalogs 
that has been brought to our attention, 
and forms a classic in the literature de- 
voted to the subject. The information 
relating to testing equipment and the 
company’s capacity and convenience for 
the investigation of electrical phenomena 
entering into the design of insulators is 
especially interesting. The catalog should 
be in the possession of transmission-line 
engineers and executives of light and pow- 
er companies. There is also considerable 
information of peculiar interest to the en- 
gineers of telephone and telegraph com- 
panies, electric railways, and large indus- 
trial plants. 


General Electric Company, Schenec- 
tady, N. Y., has issued bulletin No. 
44,004 which deals with railway line 
material for direct suspension. This 
bulletin consists of 100 pages copiously 
illustrated, and deals with a great 
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variety of equipment necessary for an 
overhead trolley line; all appurte- 
nances, excepting poles and trolley wire, 
are listed. The bulletin also includes 
much valuable information regarding 
construction, dimensions and other 
data on the use of solid copper wire 
and cable, grooved trolley wire, etc. 
The company has also issued bulletin 
No. 49,901, which describes its com- 
pact oil-testing set that includes a test-- 
ing transformer, an induction regulator 
and a spark gap, all of which are as- 
sembled as a single unit and are serv- 
iceable for testing up to 30,000 volts 
on either 25 or 60 cycles. 


Holophane Works of General Elec- 
tric Company, Cleveland, O.. has is- 
sued a number of new catalogs. Cata- 
log No. 302 deals with Ivanhoe metal 
reflectors and fittings for multiple 
Mazda lamps; it gives not only a com- 
plete list of these reflectors, which are 
made with both aluminum and porce- 
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lain enamel finish, but also shows char- 
acteristic distribution curves, and an 
enlarged section of the construction 
of one of these reflectors. Catalog No. 
312 deals with the Ivanhoe counterline 
of metal reflectors; these are made in 
a considerable variety of shapes for 
use with pendent, portable, show-case 
and other lamps; several varieties of 
complete portable lamp equipments are 
described and illustrated, also the line 
of Ivanhoe “C” fixtures for multiple 
Mazda lamps. Catalog No. 711 deals 
with Holophane and opal reflectors and 
fittings for commercial lighting; this 
catalog comprises 64 pages with a very 
large number of illustrations of both 
prismatic and various types of opal 
shades, yvlobes and reflectors and ac- 
cessory fittings; a considerable portion 
of this catalog is devoted to reflectors 
and fittings suitable for the newest 
types of high-efficiency multiple Mazda 
lamps. N49 


Record of Electrical Patents. 
Issued by the United States Patent Office, January 19, 1915. 


1,125,039. Electric Motor. W. J. Bauroth, 
assignor to Jeffrey Mfg. Co., Columbus, O. 
For mining locomotive; has frame exten- 
sion inclosing pinion. 

1,126,069. Sparkiess Thermostat. G. P. 
Carroll, Bridgeport, Conn., and F. N. Roeh- 
rich: said Roehrich assignor to said Carroll. 
Tilting circuit-closer. 

1,125,064. Lightning-Rod Fastener. J. R. 
Connell, assignor to Wisconsin Iron & Wire 
Works, Milwaukee, Wis. Clip formed of a 
single piece of sheet metal. 

1,125,077. Circult-Breaker. R. R. Dunlop, 
assignor to Jeffrey Mfg. Co. Included in a 
set of electromagnetic switches controlling 
the supply of power to a mine trolley line. 


1,125,080. Storage- Battery Charging 
Switch for Automobiles. E. Eisemann, 
Stuttgart, Germany. FElectromagnetically 


operated switch with series and shunt wind- 
1,125,086. Making Arsenic Acid and Ar. 


senical Compounds. G. P. Fuller, assignor~ 


to National Electrolytic Co. Niagara Falls, 
N. . Arsenious oxide in an aqueous 8o- 
lution of sodium chloride is subjected to 
electrolysis. 

1,125,091. Reduction Gearing for Engine 
Starters. T. J. Gray, assignor to Gray En- 
gine Starter Co., Indianapolis, Ind. Con- 
nects armature shaft of starting motor and 
engine shaft. 

1,125,097. Sparking Device. C. M. Hilli- 
ker and N. Salomonsky, New York, N. Y. 
Covers details of spark plug. 

1,125,111. Pole-Top Lamp Fixture. A. H. 
W. Joyner, Toronto, Ont., Canada. For 
gas-filled incandescent lamp on ornamental 
post; tubular socket support and wire con- 
duit fits into plug receptacle at base of 
globe (see cut). 

1,125,121. Support for Incandescent Lamp 
Filaments. A. S. Knight. assignor to West- 
inghouse Lamp Co. bular lamp with its 
two filament sections supported in middle 
by spring ring-shaped connector. 

1,125,143. Lamp Lock. W. E. McLaugh- 
lin. Middletown, O. Has rotatable socket 
shell and pawl interlock. 

1,125,152. Cable-Reellng Mechanism for 
Electric Locomotives. N. A. Newdick, as- 
signor to Jeffrey Mfg. Co. Has separate 
motor for reel. 

1,125,195. Starting Device. A. Simon, as- 
signor to Cutler-Hammer Mfg. Co., Milwau- 
kee, Wis Solenoid-operated compensator- 
type starter for induction motor. 

1,125,198. Magnetic Chuck. H. K. Spen- 
cer, assignor to Blanchard Machine Co.. 
Cambridge. Mass. Has magnetizing coil sur- 
rounded by iron in which are imbedded 
non-magnetic bars to divert lines of force 
into body held. 

1,125,201. Reinforced-Concrete Cell for the 
Electrolysis of Salt, Etc. N. Statham, as- 
signor to Industrial Chemical Co.. New 
York, N. Y. A one-piece open-sided rect- 
angularly sectioned cell. 

1,125,204. Engine Vaive Gear. R. C. Ste- 
vens, assignor to Skinner Engine Co., Erie, 
Pa. Electromagnetically operated valves. 

1,125,208. Process for Producing Reac- 
tions In Gases at High Temperatures and 


L. L. 
Synthetic process 


Apparatus for Practicing the 8ame. 
Summers, Chicago, Il. 
in electric arc. 
1,125,216. Support for Musical instrument 
Motors. E. T. Turney, assignor to Artista 
Piano Player Co., Milan, Ill. Electric motor 
is supported by sheet of non-resonant leath- 
er to protect instrument from vibrations. 
1,125,223. Means for Cooling Vacuum 
Tubes. H. F. Waite, New York, N. Y. X- 
ray tube with circulation of cooling gas. 
1,125,233. Radiation Pyrometer. R. S. 
Whipple, assignor to Taylor Instrument 
Companies, Rochester, N. Y. The heat is 
concentrated upon a sensitive electrical 
medium. 
1,125,242. Automatic Switch. J. L. Wood- 
bridge, Philadelphia, Pa. Electromagnetic 
storage-battery control switch. 
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1,125,243. Transmission Gearing. J. L. 
Woodbridge. For storage-battery regula- 
tor. 


1,125,248. Two-Piece Socket Cover and 
Holder. L. W. Andersen, assignor to Plume 
& Atwood Mfg. Co., Waterbury, Conn. 
Comprises a cap, a body and a connecting 
ring carried by the cap and turnable there- 


on. 

as wary Operating Device for Switches. 
R. Bell, London, England, and R. Maguire, 
Glasgow, Scotland, assignors of one-half to 
J. W. Thompson, New York, N. Y. Lever, 
disk and spring medium. 

1,125,266. Electric Lamp for Motor Ve. 
hicles. E. B. Corcoran, Cincinnati, O. Ad- 
justable mounting of socket in back of 
headlight. 

1,125,267. Electric Regulation. J. L. 
Creveling, New York, N. Y.. assignor to 
Safety Car Heating & Lighting Co. Differ- 


ential generator regulator for axle-driven 
lighting set. 
1,125,273. Key-Controiled Registering Ap- 


paratus. A. F. Dixon, assignor to Western 
Electric Co. Step-by-step telephone regis- 
ter. 


1,125,279. Electroresponsive Regulator. J. 
B. Entz, assignor to Electric Storage Bat- 
tery Co., Philadelphia, Pa. Storage-battery 


booster regulator with two controlling 
springs. 
1,125,312. Integrating Electricity Meter 


hicago Electric Me- 


C. I. Hall, assignor to 
Clock and maximum- 


ter Co., Chicago, 11. 


demand indicator auxiliary to watt-hotr 
meter. 
1,125,321. Secondary or Storage Battery. 


C. Hodge, Radnor, Pa. Busbar plate-ter- 
minal connector for large stationary bat- 


tery. 

1,126,349. Magneto. O. H. Lemke, Mil- 
waukee, Wis. Includes cam-operated inter- 
rupter. 

1,128,353. Trolley Guard. J. A. Love, Ro- 
anoke, Va. Guard arms extend over wire. 

1,125,370. Connector. E. C. G. Mueller, 


assignor to Western Electric Co. Piug con- 
tact and jack spring inclosed in a casing. 

1,125,407. Automatic Alarm Valve. E. F. 
Shipman, assignor to Venturi Alarm Com- 
pany, Dover, N. Automatic sprinkler 
alarm with circuit-closer. 

1,125,424. Audiphone-Transmitter Stand 
and Sounding-Board. C. E. Williams, Chi- 
cago, Ill. Has a number of resilient plates 
connected together at an angle, one of the 
plates being mounted on a cushioned base. 

1,125,434. Cloth-Cutting Machine. M. 
Arendt, New York. N. Y., assignor to Mali- 
min Brothers & Co. Motor-driven cutter 
and knife grinder. 

1,128,462. Testing Apparatus. C. N. Ca- 
husac, assignor to Western Electric Co. 
Portable testing set with hinged connection 
between vertical and horizontal sections. 

1,125,476. System of Illuminating by Lu- 
minescent Tubes. G. Claude, Paris, France. 
Purified neon is supplied to the tubes which 
have electrodes deprived of occluded gases. 

1,125,487. Combined Railway Electric 
Traction, Telegraph, and Signal System. 
A. V. T. Day, assignor to Hail Switch & 
Signal Co., New York, N. Y. Periodic sig- 
naling current is delivered to the rails. 

1,125,488. Railway Signaling System. A. 
V. T. Day, assignor to Hall Switch & Signal 
Co. Periodic currents of different frequen- 
cies are fed to the rails at different points. 

1,125,489. Electromagnet Structure. W. 
W. Dean, Elyria, O.; C. B. Camp, trustee. 
Details of construction. 

1,125,490. Electrical Signaling. W. W. 
Dean; C. B. Camp, trustee. Special vib- 
rator for harmonic ringer. 

1,125,491. Protective Device. W. W. Dean: 
Cc. B. Camp, trustee. Heat coils arranged 
to ground a line switch. 

1,128,492. Signaling Device for Polysta- 
tion-Circults. . W. Dean; C. R. Camp, 
trustee. Harmonic ringer for telephone 
party lines. 

1,125,493 to 1,125,495. Harmonic Signaling 
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Device for Telephone Systems. W. W. 
Dean; C. B. Camp, trustee. Three patents 
covering modifications of a harmonic se- 
lective ringer. 

1,125,496. Whlreless Telephone Transmit- 
ting System. L. de Forest, New York, N. 
Y., assignor to Radio Telephone & Tele- 
graph Co. Alternating current of a fre- 
quency below the upper audible limit is 
supplied to a multiple quenched spark gap 
and the oscillations modified by sound 
waves. 

1,125,518. Support for Trolley Wheels. A. 
w. Hampshire, Haddon Heights, N. J. 
Trolley pole composed of a pair of toggle 
members 

1 125,520. Circuit-Breaker. F. W. Harris, 
assignor to Westinghouse Electric & Mfg. 
Co. Mechanical details of lever arms. 

1,125,541. Inherent Power Return Signal- 
Ing Device. W. K. Howe, assignor to Gen- 
eral Railway Signal Co., Gates, N. Y. Sig- 
nal is first electrically cleared and then 
een reset at danger. 

,125,569. Trolley Wheel. F. Leadbeater, 
Detroit Mich. Sectional wheel. 

1,125,575. Control Mechanism. W. Mac- 
Glashan, assignor to Studebaker Corpora- 
tion, South Bend, Ind. Lever-type drum 
controller for electric vehicle. 

1,125,578. Telephone Exchange System. 
F. R. McBerty, assignor to Western Electric 
Co. Includes automatic trunk and line se- 
lectors. 

1,125,580. Trolley. I. E. McCracken, Pitts- 
burgh, Pa., assignor of one-half to C. P. 
Seyler. Pole-frame elevating means. 

»125,600. Timer for Gas Engines. FE. 
Stephens, Mount Vernon, N. Y. as rotary 
and longitudinal motion. 

1,125,605. aaa) | for Incandescent Electric 
Lamps. regoning, assignor to Ben- 
jamin Blectric Mfg. Co., cnicago, Ill. Two- 
part attachment plug with body normally 
disengaged and free to turn independently 
of the shaft. 

1,125,611. Pump. H. Wellington, deceased; 

y L. F. Wellington, administratrix, New 
York. N. Y. Multistage pump set with sev- 
oval. rotary pumps driven by vertical mo- 
ors 

1,125,612. Piug Fuse. E. W. Wells, Pitts- 
burgh, Pa. Refillable Edison plug fuse with 
terminals to which fuse wire can be readily 
connected. 

1,125,614. Telephone Attachment. J. 
Whitaker, Philadelphia, Pa. Switchhook- 
depressing weight attached to receiver of 
desk set. 

1,125,615 and 1,125,616. Embedding Ma- 
terial for Electrical Heating Units. S. P. 
Wilbur, Pittsburgh, Pa., assignor to Helion 
Electric Co. The covering enveloping the 
heating unit consists of finely divided car- 
borundum, silica, and a binder containing 
Se of soda. 

25,629. Electric Lamp Shade Holder. 
G. ut Ainsworth, assignor to E. F. Caldwell 
& Co., New York, N. Y. The frame has 
arms with looped portions for embracing 
the sides of the lamp bulb and a guideway 
+f ees Te the bulb tip. 

5,632. Crow Hick. John T. Ashton, 
Willimeccic, Conn. Combination crow-foot 
and hickey for electric fixture mounting. 
(See cut.) 


1,125,660 to 1, es 662. Cinematograph 
Target Apparatus. D. H. Corbin and L 
Harris, assignors to Life Targets Dimiteg 
London, England. Electromagnetic brake 
control governed by a contact adjacent a 
diaphragm actuated by a shot. 

1,125,674. Fire Alarm. C. B. Eastman 
and M. C. Eastman, Georgetown, Mass. 
Be bell system with two batteries. 

1,125,682. Selector Switch. O. F. Fors- 
berg, assignor to Western Electric Co. Au- 
tomatic telephone switch with comb-shaped 
elements having teeth, the outer ends of 
which form the movable terminals. 

1,125,684 and 1,125,685. Air-Circulating 


Device. L. Greenberg and G. Olson. Chi- 
cago, Ill., assignors of one-third to W. M. 
McEwen. Fan motor with revolving blades 


is rotated bodily about vertical axis while 
tilted up and down by means of wave- 
shaped cam. Second patent provides for 
oscillation about vertical axis by means of 
annular rack. 

1,125,694. Incandescent Lamp. A. 8S. 
Knight, assignor to Westinghouse Lamp 
Co. Modification of No. 1,125,121. 

1,125,699. Electrical Recorder. M. FE. 
Leeds, Philadelphia, Pa. Includes periodi- 
cally operated clutch members. 


1,125,704. Automatic Control of Convey- 
ers. E. H. Messiter, assignor to Electric 
Weighing Co.. New York. N. Y. Each of 
several convevors is provided with means 
for generating an electric current propor- 
tional to the weight of material on the con- 
veyor and to the speed of its movement, 
and means actuated by the currents for 
maintaining a fixed proportion between 
the weights at which materials are carried 
by the conveyor. 

1,125,705. Tonnage Regulator. E. H. Mes- 
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siter, assignor to Electric Weighing Co. 
Modification of above applied to a single 


conveyor. 
1,125,711. Electrical Measuring Instru- 
ment. J. W. Record, Broadheath, near 


Manchester, England. Has special arrange- 
ment of magnetic circuit. 

1,125,715. Circuit-Breaker for Magnetos. 
J. H. Richards, assignor to Splitdorf Elec- 
trical Co., Newark, N. J. Special mounting. 

1,125,717. Electric Regulator. F. E. Rick- 
etts, Derwood, Md., assignor of one-half to 
P. O. Keilholtz. Excitation regulator for 
generator of distribution system with stor- 
agve-battery auxiliary. 

1,125,720. Fire-Alarm. C. E. Rogers, 
Denver, Colo. On each floor is an alarm 
box and gong with common electrical con- 
trol to actuate the floor-indicating targets 
and gong of each box. 

, 125,728. Alternating-Current Synchron- 
ous Dynamo-Electric Machine. J. Sachs, 
assignor to Hart & Hegeman Mfg. Co., 
Hartford, Conn. Method of starting consists 
in supplying alternating current so as to 
produce a shifting of the magnetic poles 
and at the same time supplying alternating 
currert through commutator and brushes to 
the field. 

1,125,742. Cable-Supportina Insulator. E. 
O. Sessions, assignor to Electrical Engi- 
neers Equipment Co., Chicago, Ill. Clamp- 
ing arrangement for two-piece tubular in- 
sulator. 

1,125,744. Incandescent Lamp. C. F. 
Scott. 'assignor to Westinghouse Lamp Co. 
Tubular lamp with sectionalized linear fil- 
ament connected by springs and shunts. 

1,125,745. Circuit-Breaker. W. M. Scott, 
assignor to Cutter Electrical & Mfg. Co.. 
Philadelphia, Pa. Relates to details of 
mechanism, 

1,125,746. Expression Control for Electric 
Musical Instruments. M. L. Severy, Ar- 
lington Heights, and G. B. Sinclair, Med- 
ford, Mass. Comprises a series of rheostats 
each individual to a note and varying in 
ohmic value with the pitch of the note as- 
sociated with it. 

1,125,764. Telephone Transmitter. C. C. 
Terhune, Platte, S. D. Special transmitter 


No. 1,125,632.—Crow-Foot and Hickey. 


bridge and clamp arching over the magnet 
and clamping it to the bridge and casing. 

1,125,766. Torsion Meter. T. B. Thomp- 
son, Washington, D. C. Includes electric 


indicator. 

1,125,783. Electric Power Plant. H. F. 
Waters, Colorado Springs. Colo. Includes 
wind-wheel-driven generator, storage bat- 
tery, motor and controller adapted to close 
the motor circuit on abnormal increase in 
current in the charging circuit whereby 
the wind wheel is rendered inactive. 

1,125,815. Controller for Electric Motors. 
H. W. Cheney, assignor to Allis-Chalmers 
Mfg. Co. Operating mechanism for handle 
of a drum-type controller. 

1.125,816. Trolley-Wire Splice. Clark, 
Bulger, and T. Beadling, Coes Ba Two 
interconnected bolted sections. 

1,125,832. Teepnons Repeater System. J. 
W. 'Fry, Seattle, ash. Has a relay instru- 
ment and a normally incomplete contro! 
circuit for each of the local circuits. 

1,125,851. Hotel Cail-Belil. K. Kawano 
and R. Nishimoto, Seattle, Wash. Clock- 
controlled bell circuits. 

1,125,852. Means for Mounting Current- 
Distributer Biocks. G. L. Lang, and A. D. 
T. Libby, assignors to Splitdorf Electrical 
Co., NeWark, N. J. Auxiliary to magneto. 

1,125,858. Cord-Reel for Vehicle Lights. 
B. E. MeCoy and K. Nash, said Nash as- 
signor to E. W. Nash, New Harmony, Ind. 
Coil spring for winding the cord in casing. 

1,125,859. Trolley-Wire Connector. C. P. 
McDonald, Grand Junction, Colo. Includes 
spiral tension spring and connecting bars. 

1,125,879. Spark Plug. C. A. Peterson, 
Northome, Minn. Has series of conducting 
sections within the core. 

1,125,889. Electrically Heated Steering 
Rim. R. S. Smith. Kansas City, Mo. Heat- 
ing section applied to portion of automobile 
steering wheel. 
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1,125,900. Ozonator. A. R. Darling, as- 
signor to Edwards Instrument Co., Indian- 
apolis, Ind. Induction coil with high-ten- 
sion secondary. 

1,125,907. Combination Gas and Electric 
Lamp. A. H. Humphrey, New York, N. Y. 
Indirect or semi-indirect fixture with out- 
wardly radiating inverted burners and in- 
wardly extending electric lamp arms, all 
within the globe and supported by the 
metal rim thereon. 

1,125,913. Electric Machine. J. B. Roche. 
Grand Rapids, Mich. Includes battery, coil 
and connections through metal hinges of the 


1,125,914. Rotary Converter and Trans- 
former. W. F. Rosebrock, Fargo, N. D. 
Synchronous motor drives a disk with con- 
tacts serving to commutate the current. 


Patents Expired. 


The following United States electrical 
patents expired on January 11, 1915: 


597,002. Graphite Rheostat. E. W. Jew- 
ell, Chicago, Ili. 
597,003. Apparatus for Stating Time and 


Number of Telephonic Conversations. Erich 
Kosanke. Carl Fuhr and Bruno Krausse, 
Wilmersdorf, Germany. 

597,018. Method of Regulating Speed of 
Series Electric Motors. Horace F. Parshall, 
London, England. 

597,036. Electric Railway Conduit System. 
R. F. Thompson, Alexandria, La. 

597,052 and 597,053. Telephone Exchange 
System. W. W. Dean, St. Louis, Mo. 


597,054. Telephone System. W. W. Dean. 
597,062. Calling PEN EE for Telephone Ex- 
changes. A. E. Keith, Erickson and C. 


J. Erickson, Chicago, tik 
597,090. Dynamo-electric 
Sohlman, Wiborg, Finland. 


Machine. J. 


597,137. Static Induction Electric Gener- 
ator. A. L. Bogart, Jamaica, N. Y. 

597,140. Insulating Trolley Hanger. E. J. 
Cook, Cleveland, 


597.150. Means for Operating Electric 
Switches and Extinguishing Sparks There- 
of. J. B. Knudson, Chicago, Ml. 

597,156. Electric Railway Motors. C. J. 
VanDepoele, C. A. Coffin and A. Wahl, 
Lynn and Boston, Mass. 

597,159. Automatic Tender for Trolley- 
operating Ropes. C. F. Wilson, Brooklyn. 


. Y. 

597,172. Filament for Incandescent 
Lamps. E. F. von Wilmowsky, Boston, 
Mass. 

597,202. Electric Railway. H. W. Libbey, 


Boston, Mass: 

597, 213. Telephone Attachment. P. J. 
Böse. Premen, Germany. 

597,239. Primary Battery. J. Hubbel, 
and H. C. Hubbell, Scranton, Ba 

597,244. Combination Gas and Electric 
Light Fixture. J. W. Parkin, Philadelphia, 


Pa. 
597,265. Controller for Electric Motors. C. 


‘S. Cook. Pittsburgh, Pa. 


597,282. Trolley Guard. H. F. Hendricks 
and J. H. Denton, Philadelphia, Pa. 

597,306. Current-collecting Means for 
Electric-railway Vehicles. C. A. Terry. 
New York, N. Y 


597.373. Electric Searing Pen. H. Green, 
Hartford, Conn 
597.374. Controller for Electric Cars. J. 


C. Henry, Denver, Colo. 
The following electrical patents expired 
January 18, 1915: 


597.418 and 597.419. Regulation of Dyna- 


mo-electric Machinery. F. <A. Johnson, 
Binghamton, N. Y. 

597,424. Electric Arc Lamp. Adolphe 
Mougin, Paris, France. 

597,432. Electric Car Brake. C. F. de- 
Redon, New York, N. Y. 

597,433. Electromagnetic Railway Car 
Brake. C. F. deRedon. 

eee Trolley Car. J. D. Hull, New 
York, : 

597,472 Electromechanical Switch-oper- 
ating Mechanism. W. Squires, Spring- 
field, Mass. 

597,476. Electric Furnace. T. L. Willson, 
New York, 


N. Y. 
597,516. Electric Trolley Device. G. Val- 
ley, Johnstown, Pa. 
597.536. Signal Telegraph. C. V. Bough- 
ton, Buffalo, N. Y. 


597,556. Coin-controlled Apparatus for 
Telephones. W. Gray, Hartford, Conn. 

597,587. Telegraphic Signal. J. Nichol- 
son. Buenos Aires, Argentina. 

597,601. Electric Arc Lamp. E. Blaser, 
California, Mo. 

597.642. Electric Switch. E. M. French, 
Stoughton, Mass. 


597.650. Electric Lock and System of 
Electric Locking for Securing Additional 
Safety in Railroad Signaling. J. F. W. 
Morris and G. Mumford, London, England. 

597,689. Keyboard Telegraphic Transmit- 
ter. 'S, Price, Paterson, N. J. 

397.693, Trolley Wheel. H. B. Sawyer, 
Chicago, T. 
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PROTECTION AGAINST COMPETITION. 

One of the elements of public-utility regulation which 
has appealed to utility companies and made them more 
willing to accept the policy of state regulation is the 
protection from competition accorded to a company al- 
ready operating in a given territory as against new- 
comers. This is the policy of most of our states. The 

general tendency of regulating bodies has been to af- 

ford such protection, and a number of them, as New 
York, Massachusetts, Wisconsin, Indiana, New Hamp- 
shire, Georgia and Pennsylvania have taken a decided 
stand upon this subject. 

The Public Utilities Commission of Idaho took a sim- 
ilar attitude when the question came before it about one 
year ago, when the Idaho Power and Light Company 
attempted to invade the territory already supplied by 
the Great Shoshone and Twin Falls Water Power Com- 
pany. With a change in the personnel of the Idaho 
Commission, which has recently taken place, the last 
named case was reopened and a decision which re- 
verses its previous attitude was rendered last month, 
and is referred to in detail upon another page of this 
issue. This case is of considerable interest and impor- 
tance to utility companies for several reasons. 

A close inspection of the decision handed down by 
the present commission, permitting the Idaho Power 
and Light Company to operate in the territory in ques- 
tion, shows that it does not commit the Commission to 
a general policy of competition, since the opinion spe- 
cifically states that the Commission is in general op- 
posed to the idea of competition and bases the present 
decision upon a policy already adopted by the Railroad 
Commission of California, whose attitude is that of 
holding the possibility of competition over the heads of 
utility companies as a club which may be used to strike 
at any time when the behavior of a given utility may 
seem to warrant it. This policy guarantees protection 
against competition to a utility only when several con- 
ditions of service are met. These are, (1) that ade- 
quate service is being rendered by the first company at 
the time the second appears on the scene as an applicant 
for a certificate or franchise; (2) that the rates are rea- 
sonable and as low as could be given by another com- 
pany furnishing adequate service, and (3) that the ter- 
ritory in question is completely served. The Idaho 
Commission decided that these conditions, more partic- 
ularly the third, had not been fully met by the Great 
Shoshone Company, and consequently that the Idaho 
Company should be permitted to operate in the same 
territory. 
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This attitude of the Commission makes it incumbent 
upon utilities already serving a given territory to see 
that their service and rates are as free from faults as 
possible and consequently not subject to just complaint, 
before any competitor appears on the horizon. Under 
the policy adopted by the California and Idaho Com- 
missions, it is too late to think about these matters aft- 
er the competitor has applied for a certificate of con- 
venience and necessity. j 

Another important consideration involved in this de- 
cision is the liability to changes of policy in a regulating 
commission whenever the personnel of the commission 
is changed, and the latter is likely to take place at the 
time of any political upheaval or even upon the inaugu- 
ration of a new administration, though it be of the same 
political party. Commissions seem to be more subject 
to such changes than are courts, where precedents have 
great weight and where a change in personnel involves 
a change in legal interpretation only in rare cases where 
some important principle is involved. This condition, 
attaching to our state commissions particularly, is a 
very unfortunate one and detracts greatly from the efh- 
cacy of this method of control of public utilities. An 
example of this is to be found at the present time in 
Wisconsin, where the commission, which has been one 
of the leaders in developing policies of state regula- 
tion, seems likely to be entirely superseded under the 
new administration of that state. 


HELPFULNESS OF REGULATING COMMIS- 
SIONS TO UTILITY COMPANIES. 

The public utility commissions of the various states 
have usually been looked upon as bodies whose 
principal function was to limit rates and prevent the 
charges of utility companies from becoming extor- 
tionate. It should be borne in mind, however, that 
this is but one of the services performed by such a 
commission and that among the others are some 
which are of quite as much advantage to the operat- 
ing company as to the consumer. 

One factor of this side of a commission’s work 
was well brought out in the paper by Messrs. J. N. 
Cadby and C. B. Hayden presented before the an- 
nual meeting of the Wisconsin Electrical Associa- 
tion at Milwaukee and reported in last week’s issue. 
While the large utility company is always supplied 
with expert engineering talent, this is far from true 
for the smaller companies. While the paper in ques- 
tion emphasized particularly the lack of such talent 
in planning the design and in carrying out the oper- 
ation of many small utilities, it served to show inci- 
dentally how those same companies which cannot af- 
ford to regularly employ expert engineers can profit 
very greatly from the suggestions made by the en- 
gineers of the Railroad Commission at the times of 
their regular inspections. While many of the con- 
ditions found were positively ludicrous in the eyes 
of the engineer, they are nevertheless a serious ques- 
tion of fact and a criticism by the Commission’s in- 
spectors can aid very largely in bettering the condi- 


tions. It is undoubtedly the small utility concerns 
which secure the greatest benefit from a regulating 
commission, not only in the direction pointed out, 
but also with respect to accounting and other details 
of management. 

It will, for this reason, be very deplorable if the 
political upheaval which has taken place in Wiscon- 
sin should result in curtailing the activities of the 
Railroad Commission in any way or in depreciating 
the quality of its personnel. While complaints have 
been rife in regard to the taxation necessary to sup- 
port the many commissions which have sprung up 
under the “Wisconsin idea,” it should be remem- 
bered that the services rendered, at least by the Rail- 
road Commission, are worth far more to the people 
of the state than the cost involved in their main- 
tenance. 


THE OUTLOOK. 

In answer to telegraphic inquiries sent to leading 
manufacturers of electrical apparatus in various parts 
of the country on Wednesday of this week, the 
information is gleaned that in several directions in- 
quiries and orders for. January show an increase over 
December. According to some manufacturers the 
gain was considerable, and the present outlook 1s 
encouraging. These manufacturers look for greater 
improvement during the spring months. On the 
other hand, a few manufacturers find conditions still 
adverse, with January showing no improvement over 
the previous month, and there are one or two scat- 
tered instances of a decrease for the month just 
passed. The inquiry covered the field pretty gener- 
ally, and the majority of opinions are to the effect 
that business is better and the tendency is toward 
a cheerful outlook. In this connection the announce- 
ment in the daily newspapers that the Illinois Central 
Railroad had awarded a contract for locomotives to 
the extent of $1,500,000 is an encouraging sign. 
There are other reports of large purchases by the 
railroads, and it is understood that numerous con- 
tracts have been let by the railroads during January 
and that many others will be made during the pres- 
ent month. 

The utterances of President Wilson, upon the oc- 
casion of the meeting of the American Electric Rail- 
way Association at Washington, D. C., last week, 
referred to on another page of this issue, are cer- 
tainly of a reassuring nature. This and the fact that 
the meeting of the National Chamber of Commerce 
of the United States held at Washington, D. C., dur- 
ing the past week took special cognizance of the 
needs of business and the necessity for encouraging 
that form of legislation that would tend to a restora- 
tion of confidence, should make all of our manufac- 
turers and distributors more certain of the stability 
of their enterprises. The recommendations of the 
Special Committee on Maintenance of Resale Price. 
also quoted elsewhere in this issue, to the National 
Chamber of Commerce will be regarded by many as 
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a step in the right direction, and will undoubtedly 
go far toward clearing up what has been a very un- 
happy situation for the past three years. 


THE EVOLUTION OF LIGHTING FIXTURES. 
The traditional form of electric lighting fixture or 
chandelier appears to have been handed down from 
the days of gas-lighting practice. The fixtures used 
in the first electrical installations appear to have been 
copied after those used for gas-lighting purposes. 
This was quite natural, since many of the first in- 
stallations were combination fixtures, which required 
the best possible adaptation of electric lamps to fix- 
tures primarily designed for the gas-lighting equip- 
ment. The only regrettable feature in this connection 
is that the same style of fixture should have been re- 
tained when the gas element was discarded and fix- 
tures designed for the use of electric lamps alone. 
The inherent objections to a ceiling fixture dangling 
down into space which otherwise would be left open 
and unobscured, was somewhat lessened by the ef- 
forts made to render such fixtures as highly decora- 
tive as possible. This should not obscure the fact 
that the typical fixture has no proper place in electric 
lighting and is but a survival of the combination fix- 
ture which should long ago have been discarded. 

With the direct system of electric lighting, there 
is seldom any necessity for cluttering up ceiling space 
with the more common types of ceiling fixture. Elec- 
tric lamps can well be mounted at the ceiling itself, 
or high up upon the walls of rooms having high ceil- 
ings, with nothing more projecting from the surface 
than perhaps the diffusing glassware used to dimin- 
ish the extreme intrinsic brilliancy of the lamp itself, 
and to secure a better distribution of the luminous 
flux. Of course there are many installations where 
other types of luminous source are necessary or de- 
sirable, but the above remarks will apply to a large 
majority of installations using direct lighting. 

Where it is desired to use indirect or semidirect 
systems, it may be necessary to suspend a container 
or reflector from the ceiling. In such cases the sup- 
ports should be made as short as possible. In cases 
where they are applicable, floor pedestals may well 
be used in place of ceiling fixtures, and in smaller 
rooms wall outlets might well furnish all of the 
necessary sources for either indirect or semidirect 
systems. 

In some cases it may be considered necessary to 
use ceiling fixtures in order to bring the sources of 
light nearer to the working plane and economically 
secure sufficient intensity. This is sometimes a 
forceful reason in high and narrow rooms. With 
ceilings of ordinary height, however, it does not ap- 
ply, and in large rooms the advantage in this direc- 
tion very largely disappears, since with proper di- 
rection of the light flux, it will nearly all reach the 
useful plane. 

Many minor exceptions may be brought up to the 
use of light sources at the ceiling. For instance, in 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


231 


bedrooms and bathrooms it may be desired to have 
wall brackets so located as to throw intense side 
lights upon the occupants. Other cases, too, will 
suggest themselves where wall brackets are desirable 
in order to get the light flux in the same direction as 
obtains in the case of daylight; but these cases are 
exceptions, rather than typical cases. 

One advantage of doing away with the ordinary 
chandelier, or similar fixture outlet, would be the ac- 
companyving necessity of supplying separate wall, 
floor or baseboard outlets for various current-con- 
suming devices, as well as table lamps. Such circuits 
would then be designed for the use to which they are 
applied, and the common possibility of overloading 
fixture outlets would be avoided. Of course when 
the ordinary lighting outlets are placed out of con- 
venient reach, the use of wall switches becomes a 
necessity, but this is a convenience which is growing 
more general for all types of installations, and which 
should be encouraged to the greatest extent. 

The aim of designers and architects should be to 
get as speedily as possible away from the unsightly 
ceiling fixture which, even in its most decorative 
forms, is nothing more nor less than an anachronism. 


COMPLETING IMPROVEMENTS IN ILLUM- 
INATION. 

Partial betterments in lighting installations are 
preferable to keeping oñ in the old inefficient way, 
but why not carry work of this sort to its logical 
conclusion? Not long ago an auditorium was re- 
modelled from the lighting standpoint, the area near 
the speakers’ desk being equipped with an up-to-date 
installation of high-powered tungsten lamps and 
seni-indirect fixtures, in place of former metallized- 
filament units poorly subdivided and unsatisfactorily 
mounted. Strange to say the good work stopped 
short at this point, and the lighting of the audience 
chairs was continued on the old and eye-straining 
basis. Lack of funds to make the change was not 
the trouble, but apparently inability to appreciate 
that more money can be saved as a rule by carrying 
through a finished job at one time than by adopting 
piecemeal methods. It so happened that the change 
made in the speakers’ desk lighting was effected 
largely to save the time of high-salaried officials who 
are frequently consulted in the room; but somehow 
the man responsible for the alteration, which yielded 
almost double the original amount of light locally 
that was enjoyed originally, failed to realize that 
poor illumination in the rest of the audience chamber 
delayed the consultation of notes and papers and 
hindered the official body in a way which never 
would have happened had the whole job been planned 
and executed at one and the same time. It is all 
right to make a trial installation of a more efficient 
lighting unit here and there; but when the apparatus 
has been approved, putting off a general extension 
of the improvements over the premises as a whole 
is inexcusable. 


232 


Electrical Manufacturers Make 
Progress in Organization Plans. 
The meeting of the Electrical Manu- 

facturers, which was called in accord- 

ance with the plans adopted at a meet- 
ing at the Hotel Biltmore, New York, 
on January 12, has been postponed 
from February 9 to March 9. The 
Organization Committee held a meet- 
ing on February 1. In view of the 
fact that the manufacturers of elec- 
trical apparatus are already equipped 
with a working organization, the Elec- 
tric Power Club, and that the Electrical 
Manufacturers’ Club comprises in its 
membership most branches of the elec- 
trical manufacturing industry and has 
from time to time dealt with general 
problems affecting the entire manufac- 
turing industry, and in view of the fact 
that the manufacturers of electrical 
supplies are not similarly organized, 
the Organization Committee recom- 
mends that a meeting of all electrical 
manufacturers be called to convene at 
the Biltmore Hotel, New York, so that 
plans may be discussed for the forma- 
tion of a “National Association of 

Manufacturers of Electrical Supplies.” 
Subsequent to this organization it is 

proposed that the new association ap- 

point a committee of five members, 

who shall request a conference with a 

similar committee of five members of 

the Electric Power Club to jointly con- 
sider with the Electrical Manufacturers’ 

Club the practicability of utilizing the 

Electrical Manufacturers’ Club as a 

governing body to deal with the larger 

interests affecting the entire manufac- 
turing industry, embracing both manu- 
facturers of electrical supplies and 
manufacturers of electrical apparatus. 

The chairman, R. K. Sheppard, of 
the electrical manufacturers’ meeting of 

January 12, will welcome communica- 

tions from all electrical manufacturers 

who are interested in the contemplated 
organization. He desires to dissemi- 
nate widely the invitation to the meet- 
ing to be held March 9. All manufac- 
turers communicating with him, in care 
of B. F. Goodrich Company, Akron, O., 
will be notified of the hour and meet- 
ing place for the next gathering of the 
electrical manufacturers, at which gath- 
ering the organization committee will 
give its report. At that meeting the 
nominating committee will report its 
suggestions for the personnel of the 
proposed representative committee of 
business and technical experts, which 
committee shall study thoroughly both 
our present practice of all-insulated cir- 


cuits and coincidently the principle of 


grounded return circuits, and endeavor 
to produce something better than con- 
centric wiring. The committee will 
probably include in its personnel busi- 
ness and technical experts and repre- 
sentatives of research and development 
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departments of manufacturing and 
other enterprises, including the Under- 
writers’ Laboratories and the National 
Electric Light Association. It has been 
suggested that to such a committee the 
industry should entrust: 

(1) The determination of the rela- 
tive efficiencies of the two systems: 
(a) as to safety to persons; (b) as to 
protection against fire; (c) as to the 
possible provision of methods of wir- 
ing at low cost, combined with ease 
of installation and sufficiently attractive 
appearance to obtain popular approval. 

(2) To present to the entire in- 
dustry the results of its investigations 
in the form of concrete recommenda- 
tions, including standard systems, stand- 
ard devices and standard appliances. 

At the meeting of electrical manu- 
facturers, held at the Hotel Biltmore, 
New York City, on January 12, the 
chairman was authorized to appoint a 
committee of nine on organization, and 
a committee of five to suggest names 
for a committee of business and tech- 
nical experts. Chairman B. K. Shep- 
pard has announced the following ap- 
fointments on these committees: 

Committee on Organization: W. T. 
Pringle, Pringle Electric Company, 
New York, N. Y.; Walter Cary, West- 
inghouse Lamp Company, Philadelphia, 
Fa.; D. C. Durland, Sprague Electric 
Works, New York, N. Y.; W. C. Robin- 
son, National Metal Molding Company, 
Pittsburgh, Pa.; E. R. Harding, Holt- 
zer-Cabot Electric Company, Chicago, 
11l.: G. A. Cragin, American Steel and 
Wire Company, Chicago, Il; N. C. 
Cotabish, National Carbon Company, 
Cleveland, O.; J. W. Perry, H. W. 
Johns-Manville Company, New York, 
N. Y.: J. E. Way. R. Thomas & Sons 
Company, New York, N. Y. 

Committee to Suggest Business and 
Technical Experts to Consider Concen- 
tric Wiring: LeRoy C. Clark. Safety 
Insulated Wire and Cable Company. 
New York, N. Y.; H. B. Crouse, Crouse- 
Hinds Company, Syracuse, N. Y.; L. 
W. Downes, D. & W. Fuse Company. 
Providence, R. I.; Gerard Swope, West- 
ern Electric Company. New York, N. 


Y.: W. K. Bryant, Bryant Electric 
Company, Bridgeport. Conn. 
i bsg 
Upholds Maintenance of Resale 
Price. 


At the annual meeting of the Cham- 
ber of Commerce of the United States, 
held this week at Washington, D. C., 
Paul T. Cherington, chairman of the 
Special Committee on Maintenance of 
Resale Prices, urged legislation per- 


mitting the maintenance of resale 
price under proper restrictions on 
identifed merchandise for voluntary 


purchase made and sold under com- 
petitive conditions as in the best in- 
terest of purchaser, distributor and 
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consumer. The report states that the 
matter is serious and complex, and 
suggests that conditions instead of cor- 
recting themselves must eventually 
grow worse. The report suggests also 
that the National Chamber of Com- 
merce urge upon the new Federal 
Trade Commission, when it shail be 
appointed, the importance of complet- 
ing the inquiry already begun by the 
Bureau of Corporations. Legislation 
should aim to secure to the public at 
large all possible benefits from prog- 
ress in production and in distribution 
methods. Under price-maintenance sys- 
tems the only losers would be the 
price-cutters. The price-cutters’ cus- 
tomers lose by being obliged to pay 
more for other goods than they pay 
proportionately for the article on 
which the price is cut. The Cham- 
ber of Commerce of the United States 
will probably submit a referendum of 
proposed legislation on this subject to 
the 600 or more trade organizations 
embraced in the National Chamber. 
a O EN 
Physical Light. 

At a meeting of the Chicago Sec- 
tion of the Illuminating Engineering 
Society held in Chicago on the even- 
ing of January 29, Clayton H. Sharp. 
of New York City, gave a demonstra- 
tion lecture on “The Knowns and Un- 
knowns of Physical Light.” Dr. Sharp 
took up the fundamental principles of 
the subject from the basis of the flux 
theory of light. Striking experimental 
demonstrations were made of regular 
and diffuse reflection, prismatic refrac- 
tion, spectral colors, selective reflec- 
tion and transmission, photometric 
measurements, etc. Among other 
things there were explained the rea- 
sons for the greater efficiency of tung- 
sten compared with carbon lamps, the 
general principles of light production. 
the present need for high-temperature 
sources, and the possibility of produc- 
ing “cold light” at an efficiency of 
close to 100 per cent. Dr. Sharp, in 
pointing out the example of the fre- 
tly. which has practically perfect effi- 
ciency in light production without heat. 
expressed the opinion that further 
study and development along this line 
will yield most important results in 
our efforts to improve the efficiency of 
light sources by producing in them 
only luminous radiation. 

In the general discussion that fol- 
lowed the lecture, in which Chairman 
Durgin, F. A. Vaughn, J. R. Cravath, 
J. B. Jackson, E. H. Freeman, F. A. 
Rogers and Dr. Sharp took part. many 
points relative to the as yet unknown 
features of ‘the subject were touched 
on. 

At the February meeting of the Sec- 
tion Dr. Nelson M. Black. of Milwau- 
kee. Wis.. will present a paper. 
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Electric Towing System for the Panama Canal Locks.— Il. 


Passing now to the features which 
render the locomotive peculiarly 
adapted for towing purposes, it is to 
be noted that the drum on which the 
cable is wound, is located midway be- 
tween the ends of the locomotive and 
above the upper member of the side 
frames, so that the cable can be led 
off on either side of the machine and 
through a wide range of angles to the 
line of travel. The hub (No. 74, Fig. 
15) of the drum is pivoted to the hub 
(No. 75) of a spider (No. 76) which 
in turn rotates upon the upper por- 


The first installment of this 
article described in detail the 
driving mechanism of the towing 
locomotives. This week the wind- 
lass mechanism is described and 
illustrations given of the com- 
plete locomotive. The Panama 
Canal represents the first appli- 
cation of towing locomotives 
electrically driven, and they are 
giving entire satisfaction. 


friction clutch between the spider and 
the dram. 

Inside the flange (No. 84) on the 
spider is secured a large internal gear 
(No. 94) with which mesh two driving 
pinions secured respectively to two up- 
right shafts. Step bearings are pro- 
vided for these shafts in the base of 
the pedestal, while the arms project- 
ing from the upper portion of the 
pedestal just below the brace consti- 
tute guide bearings for the upper por- 
tions of the vertical shafts. A worm 
gear is clutched to the shaft and is 


Fig. 14.—Steamer “Ancon” Entering Upper Lock at Gatun Under Tow of Electric Locomotives. 


tion of a massive, tubular, vertical 
cylindrical column (No 77) rising from 
a pedestal secured to the baseplate or 
floor, which is supported on the lower 
members of the side frames. (See Fig. 
18.) The upper portion of the pedestal 
is held in a brace, which is a heavy 
X-shaped casting, fastened to the upper 
members of the side frames and to 
two of the cross beams. This brace 
fits the pedestal just below the 
shoulder on which the hub is stopped. 

The spider (No. 76) supports a cir- 
cular rim (No. 82) which has a hori- 
zontal upper surface (No. 83) and a 
flange (No. 84). On the surface (No. 


83) is secured a flat smooth bronze 
ring (No. 85), and a second brass ring 
(No. 87) similar to the first lies on 
top of a steel ring and is secured to 
a flanged follower (No. 88). Sixteen 
studs (No. 89) project up from the 
rim (No. 82) through holes in a hori- 


zontal flange of the follower and are 


encircled by strong springs (No. 90) 
which abut between the flange and 
nuts (No. 91) on the studs and press 
all three rings tightly together. The 
steel ring (No. 86) is secured to lugs 
(No. 92) on a flange (No. 93) project- 
ing downward from the winding drum 
(No. 72) so that the rings constitute a 


driven by a worm on the shaft of an 
electric motor bolted to the base of 
the locomotive. This gearing is pro- 
tected by a casing. A bevel gear is 
keyed to the upright shaft and meshes 
with a bevel pinion on the shaft of 
an electric motor fastened to the base. 

The motor with bevel-gear pinion 
is used for driving the drum at a high 
speed when coiling the cable that has 
been cast off, and it remains perma- 
nently in gear. The other motor with 
worm-gear drive is used for taking in 
the cable when it is under load, and the 
drum operates as a windlass or cap- 
stan. 
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Due to the greater gear reduction, 
it operates the drum at a much slower 
speed; and consequently, with motors 
of approximately equal size, a greater 
force may be exerted on the tow line 
than would be possible with the lower 
speed reduction which is used with the 
high-speed coiling motor. The worm- 
gear drive is disconnected from the 
drum when not in use. To accomplish 
this a clutch is provided, having one 
member (No. 112, Fig. 16) splined to 
the shaft, and the other member (No. 
113) attached to the hub of the worm 
gear, which is sleeved on the shaft. 

A lever (No. 115) fulcrumed to a 
lug (No. 116) on the arm, is pivoted 
to the hub of the clutch member (No. 


18.—Cross-Section of Cable-Guiding 
Device. 


Fig. 
112), and its other end is attached to 
the movable core of a solenoid (No. 
117), which is connected in the con- 
troller circuit of the motor, so that 
whenever the circuit of the latter is 
elosed to coil up the cable rapidly, the 
solenoid will lift is core and also the 
lever (No. 115), thus throwing out the 
clutch of the winding motor. The first 
point of the controller which operates 
the motor raises the clutch, and on 
the second point the motor starts. 
The guide which directs the cable, 


Fig. 16.—Clutch-Operating Mechanism. 
as it pays out or winds up, is mounted 
so as to revolve on the axis of the 
drum. It comprises two angularly ad- 
justable portions (No. 118 and No. 
119, Fig. 15), the former being a cir- 
cular bell which serves as a cover for 
the winding drum. The hub (No. 120) 
of the bell is journalled on the upper 
end of the column (No. 77), being 
stepped on a shoulder thereon. At 
one side the housing is cut away to 
admit the cable to the drum, and on 
each side of this opening is bolted one 
end of a frame, comprising box-like 
ends (No. 121) connected by two 
parallel bars (No. 122), one above and 
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the other below the opening. Be- 
tween the bars and on either side of 
the opening are two upright guide 
rolls (No. 123) having cylindrical 
faces and rotating on journals bearing 
on the bars (No. 122). At each end 
of this frame, arms extend downward 
and support two rollers, mounted on 
horizontal studs secured in the arms. 
These rollers are adapted to travel be- 
tween the upper and lower flanges of 
a circular channel iron (No. 127) 
which is fastened on top of the side 
frames concentric with the column 
(No. 77), and forms a track support- 
ing the outer end of the frame, thus 
relieving the column of the weight 
thereof. Stops are fastened to the top 
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an upright rectangular frame (No. 130), 
in whose top and bottom is journalled 
on a Vertical axis, a swivel (No. 131) 
Carrying two grooved sheaves (No. 
132), these also being led one above 
the other on horizontal axes. The 
edges of these sheaves are in close 
contact, so that their grooves form 
an opening through which the cable 
passes, approximately in line with the 
middle of the guide rollers (No. 123). 
The frame No. 130 is supported by 
rollers (No. 133) running in the track 
(No. 127), and the guide member has 
an angular movement with reference 
to the member No. 118, limited by the 
frame No. 130 striking the ends of 
the frame No. 121. When the cable 
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Fig. 17.—Windlass and Base Assembied. 


of the channel iron to limit the angular 
play of the guide member. They can 
readily be taken off, and the housing 
can be turned until the rollers are on 
the opposite side of the locomotive, 
after which the stops can be attached 
on that side to limit the movement of 
the housing. 

The other guide member (No. 119) 
is a radial casting having one end turn- 
ing freely on the hub of the member 
No. 118. A cap (No. 129) is provided 
at the top of the column and protects 
the joint and prevents the guide mem- 
bers from accidentally coming off. The 
outer end of the member No. 119 is 


is pulled either forward or backward 
from the middle position, the swivel 
permits the grooved rollers (No. 132) 
to move with it, and the guide mem- 
ber (No. 119) swings also, so that the 
rollers continue to support the rope in 
a line with the middle of the rollers 
without being themselves subjected to 
any side strain. All lateral strains are 
sustained by heavy guide rollers (No. 
123), the cable moving up and down 
between them as it winds on the drum. 
The latter is in the form of a deeply 
grooved wheel, the groove (No. 134) 
being U-shaped. Fig. 17 clearly illus- 
trates the construction. 
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Fig. 18.—Electric Locomotive With Covers and One Cab Removed, Showing 


The cable guard is a steel casting 
having a thickness of only three- 
eighths of an inch. The diameter is 
4.5 feet and the circular flange is 17 
inches deep. This casting was pro- 
nounced to be beyond the possibilities 
of the ordinary open-hearth furnace 
by a number of steel foundries. The 
castings were eventually produced in 
the contractor’s electric furnace, where 
it is possible to intensify the heat so 
as to make the metal flow more rap- 
idly. No failures occurred. With the 
exception noted, all other principal 
steel castings for these locomotives 
were produced at the plant of the 
Wheeling Mold & Foundry Company, 
Wheeling, W. Va. 

In order to resist the tendency of 
the locomotive to tip over when an ex- 
cessive load comes on the cable, a stout 
rack rail is, as previously mentioned, 
laid between the traction rails of the 
track, and two horizontal flanged 
wheels are arranged between each pair 
of wheels to engage the opposite sides 
of the rack. These wheels are carried 
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Fig. 19.—Resuits of Tests on Friction 
Metal. 


on heavy bars whose inner ends are 
pivoted to the tase of the machine, 


Controllers and Front of Panel. 


so that the bars can move horizontally. 
Their outer ends are engaged by strong 
springs, which afford the necessary 
flexibility for smooth operation. 

One of the most important parts of 
the locomotive is the “slip-friction” de- 
vice, consisting of two special alloy 
rings, mounted on the spider, as has 
been previously explained. Between 
these rings a steel disk is fastened to 
the rope drum; and the amount of ten- 
sion on the tow line is adjusted by the 
pressure between these three disks. 
and is obtained by tightening the spiral 
springs on the clamping ring. In 
order, therefore, to make the slipping 
tension of the towline proportional to 
the pressure between the friction disks, 
a rubbing surface having an absolutely 
constant coefficient of friction is essen- 
tial. In order to find such a metal, 
certain tests were made as indicated 
by the accompanying curves in Fig. 19 
which is self-explanatory. The low- 
friction metal, having a friction co- 
efficient of 0.1, is practically constant 
under all pressures and conditions of 
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Fig. 20.—Complete Towing Locomotive for Panama Canal. 
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the surfaces, and therefore was se- 
lected for the work. This metai also 
showed but very little difference in 
coefficient between starting ‘and run- 
ning. The results of the special tests 
were furthermore amply verified by 
the final test of the friction disks of 
each machine under full rated towline 
pull of 25,000 pounds by means of a 
dynamometer testing outfit. All 40 
machines were gifen this slip test 25 
times from each cab, and all passed the 
government requirement not to exceed 
a variation of 5 per cent above or 
below the normal of 25,000 pounds. 

In connection with the slip test, 
further data on the slow-winding motor 
were obtained as per curves in Fig. 
22. The winding motor is a 20-horse- 
power (one-hour rating), three-phase, 
high-torque, squirrel-cage-type, induc- 
tion motor controlled from a drum- 
type reversible controller in either of 
the two cabs. From the curves it is 
seen that the motor has ample power 
to take care of any sudden pull on the 
towline up to 40,000 pounds, which is 
well above the normal requirement of 
25,000 pounds. The speed of winding 
is at the average rate of 12 feet per 
minute. 

The rapid-coiling motor is perma- 
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trollers and the circuits electrically in- 
terlocked so as to prohibit application 
of power to either motor unless the 
controller of the other motor is in the 
“off” position. 

Each of the two main traction 
motors has a rating of 75 horsepower, 
and is of the slip-ring induction type, 
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nently geared to the drum and is of 
the same type, size and capacity as the 
winding motor. It is subjected to its 
maximum load when accelerating the 
heavy drum to the high speed required 
for coiling or paying out the rope, 
this being sixteen times the slow wind- 
ing speed at full load, or about 200 feet 
per minute. 

The slow-winding and the rapid-coil- 
ing motors are operated by similar con- 


Fig. 22.—Characteristic Curves of Windiass Motors. 


operated by a system of contactors 
with master controller in each cab. 
The motors, by means of the change 
in gearing from straight traction to 
rack-rail towing previously described, 
drive the locomotive at a speed of 
two miles per hour when towing and 
five miles per hour when returning idle. 
These motors act as induction gener- 
ators running above synchronous speed 
when the locomotive is passing down 
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the steep inclines and thereby exert a 
retarding brake effect to keep the 
speed uniform. Speed, tractive effort 
and efficiency tests were made with re- 
sults shown in curves in Fig. 23. 

The curves in Fig. 21 give some in- 
teresting data on the time of acceler- 
ation of ships in the lock chambers. 
These values have been obtained from 
certain tests and theoretical . calcula- 
tions based on data given by several 
well known authorities. 

For determining the resistance of 
ships in deep open water, the follow- 
ing formula is given by Charles W, 
Dyson in his work, “The Estimation 
of Power for Propulsion of Ships”: 

R=f SV**4+bD°"V4/L 
where 

R=resistance in pounds. 

f=surface friction coefficient, varying 
trom 0.008 to 0.009. 

S=wetted surface in square feet. 

=speed in knots per hour. 
b=form-factor, varying from 0.35 for 
fine long ships to 0.05 for freighters. 

D=displacement of ship in tons. 

L=Ilength of ship in feet on load wə- 
ter line. 

The above formula gives, as stated, the 
resistance in deep open water; and it is 
well known that this is greatly increased 
when ship is passing through narrow 
channels, due to the reaction of the wa- 
ter on the side walls and bottom. This 
additional resistance may be found by the 
following formula, given in a report by 
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Fig. 23.—Characteristic Curves of Traction Motors. 


the state engineer of New York on the 
proposed Barge Canal (See Engineering 
Record, June 29, 1901): 

R,=6.8/ (r—1.3) 
where 

r—ratio of canal section to midship 
boat section. 

In order to obtain the total ship re- 
sistance, the value of R previously ob- 
tained should be multiplied by the value 
obtained for R. 
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Summary. 

The towing locomotives as described 
and illustrated possess the following 
operating characteristics: 

(1) While towing, the speed can be 
regulated from zero to two miles per 
hour. 

(2) While running idle, the speed can 
be regulated from zero to five miles per 
hour, permitting return trips at increased 
speed. 

(3) The windlass will pay out or 
wind in cable at the low rope speed and 
at the full towline pull of 25,000 pounds, 
either when the locomotive is running or 
at rest. 

(4) The windlass will pay out or coil 
in cable at the high rope speed with the 
towline taut, either when the locomotive 


is running at full speed or is at rest. 

(5) The windlass is equipped with a 
safety friction device, which is adjust- 
able to any predetermined vaiue of the 
towline pull. 

The first impression may be gathered 
that these machines are somewhat com- 
plicated; but, considering their many 
functions and the great flexibility for per- 
forming them, the design is in reality pe- 
culiarly simple. The locomotives have 
fully demonstrated in actual operation 
that the requirements contemplated by the 
engineers of the Isthmian Canal Com- 
mission have been successfully met. 

The locomotives have a net weight of 
86,300 pounds and a gross shipping weight 
of 92,500 pounds. They were mounted on 
specially designed skids and shipped by 
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rail to New York, where they were loaded 
on board the ships as deck cargoes by 
means of a Merrit-Chapman 125-ton float- 
ing derrick. 

During the first three months of com- 
mercial operation of the Canal, from Au- 
gust 15 to November 15, 1914, the cargo 
transported through the Canal and towed 
through the locks by the locomotives 
amounted to 1,079,521 tons. During the 
fiscal year ending June 30, 1914, the Pan- 


ama Railroad carried 648,178 tons of 


through freight between the two sea- 
boards, and in the preceding fiscal year 
594,040 tons. From this it is seen that 
between six and seven times as much 
cargo is passing over the Isthmus now as 


passed over this route when goods were 


transshipped by rail. 


Commercial Practice 


Management, Rates, New Business 


An Analysis of Central-Station 
Practice in Wisconsin Regarding 
Rural Service. 


A comprehensive analysis of conditions 
in Wisconsin as regards the use of elec- 
tricity on the farm is presented in the 
accompanying data which are taken from 
a report recently compiled by a commit- 
tee of the Wisconsin Electrical Associa- 
tion, under the direction of W. E. Hasel- 
tine, manager of the Ripon Light & Wa- 
ter Company. The information covers 
23 central stations of the State which are 
serving rural customers, the number of 
customers supplied ranging from one 
each in the case of five companies to 60 
in the case of one utility. 

Table I indicates the conditions under 
which rural service is furnished by the 
companies referred to. The total num- 
ber of rural consumers reported was 182 


TABLE I—COMPANIES REPORTING RURAL SERVICE. 


while the average number per company 
reporting was 8. The average maximum 
distance of customers from the station 
was 2.9 miles. Eleven companies fur- 
nished primary line; ten companies fur- 
nished transformer; ten companies fur- 
nished secondary line; and all companies 
reporting furnished meter. 

In eight cases where the farmer fur- 
nished part of the equipment, some ar- 
rangement for refund was made, usually 
by applying all or part of the monthly 
bills towards the purchase of line equip- 
ment by the company. 

The table shows that 12 companies 
furnish single-phase alternating current 
only; 8 companies furnish both single- 
phase and polyphase current; two com- 
panies furnish direct current only; one 
company furnishes both single-phase al- 
ternating current and direct current. 

An analysis of the business in the Wis- 


consin towns in question is given in 
Tables II and III, Table II referring to 
the patrons furnished with light or com- 
bined light and power, while Table III 
covers consumers using power only. 

From Table I, using the weighted av- 
erages, it is evident that the kilowatts of 
connected load per consumer is 2.79 and 
the kilowatt-hours per annum per con- 
sumer 446; the transformer capacity per 
consumer is 1.94; the income per con- 
sumer per annum, $41.35. 

It will also be seen from the data that 
the kilowatt-hours per annum per kilo- 
watt of connected load is 183, and the 
income per annum per kilowatt of con- 
nected load, $17.74. 

For consumers using power only, cov- 
ered in Table III, the kilowatts of con- 
nected load per consumer is 4.18, while 
the kilowatt-hours per consumer per 
annum is 487, and kilowatt-hours per 
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TABLE II.—RURAL STATISTICS LIGHT AND LIGHT AND POWER COMBINED. 
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annum per kilowatt of connected load, 
151.- The income per annum per kilo- 
watt of connected load is $12.18. 

In order to permit of a comparison 
between farmer and urban business the 
following table of the Wisconsin Rail- 
road Commission giving statistics report- 
ed by the companies for 1914 relative to 
the consumption in kilowatt-hours per 
kilowatt of connected load for the vari- 
ous classes of consumers is presented. 


Kilowatt-hoursa 
per annum per 


Class. kilowatt of 
connected load. 
Churches vod eavdn Ges wen duh ewes 101 
Laundries ....essssesssesenosss. 185 
Lodge Halls ....... ccc cece cccees 194 
Schools gic neoacus sik hues bec he 236 
Residences ...... ccc cece cece cece 239 
Theaters i505 4 6h abi Rev be are ek 367 
Offices wire bb be S wwe e es 400 
Livery Stables .................. 402 
StOréS sea roe aaa RE EE eure es 471 
Hotels ie arb bed Sok SADE ROR nN a 505 
POSTS? E Fes, BG ad OR Warten a eae eee aie 651 
Bowling Alleys .............c00e. 809 
Depots © is bs 6G eee Fae BOS ce 937 
SaloonS i vad erin ese a tA oa wes 955 
Industrial Establishments ....... 1069 
RESt@urants: nis siessacenacae ceed 2209 


It will thus be seen that the farmer 
receiving service for light only or for 
light and power combined who uses 183 
kilowatt-hours per kilowatt of connected 
load, occupies a position very close to 
the bottom of the urban list. In fact, 
there is only one class of consumers who 
use less, that is churches. 

Urban residences average 239 kilowatt- 
hours per kilowatt of connected load as 
against farmers, 183. 

There is one feature which enters into 
the farmer business and affects its rev- 
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enue to the station quite materially, and 
this is the fact, that as a rule the busi- 
ness is so widely distributed that it re- 
quires a separate transformer for almost 
every consumer, whereas in urban busi- 
ness it is the practice, and is generally 
entirely possible, to connect quite a large 
number of consumers from a single trans- 
former. 

This would result in the core loss per 
kilowatt of connected load being very 
much higher for the country than for the 
city consumer; first, because the core loss 
in small transformers is much greater 
per kilowatt of capacity than larger 
sizes; and, second, on account of hav- 
ing a large number of consumers on a 
single transformer in the city, it is gen- 
erally possible to reduce the transformer 
capacity per kilowatt of connected load 
considerably below the point which would 
be safe were each consumer connected 
to a separate transformer. 

Take as an illustration of the above a 
typical farmer consumer who has a con- 
nected load of 2.79 kilowatts, who con- 
sumes 446 kilowatt-hours per year, with 
a transformer capacity of 1.94. 

The core loss on a two-kilowatt trans- 
former is approximately 20 watts per 
hour or 263 kilowatt-hours per year. 
Therefore, the total energy delivered to 
this consumer would be 446 plus 263 or 
709 kilowatt-hours. Of this the core loss 
would be 263 kilowatt-hours or 37 per 
cent. 

With the city resident, on the other 
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hand, having the same connected load, 
the consumption from the data furnished 
by the Wisconsin Railroad Commission 
would be 769 kilowatt-hours. If this con- 
sumer was connected to a 10-kilowatt 
transformer, it would be perfectly safe 
to assume a transformer capacity of 0.15 
for his service. 

The core loss on a 10-kilowatt trans- 
former is approximately 70 watts per 
hour, or 614 kilowatt-hours per year. 
The core loss assignable to this resident 
would, therefore be 0.15 of 614 or 92 
kilowatt-hours. Adding this to 769 kilo- 
watt-hours consumed, we get a total de- 
livery by the company of 861 kilowatt- 
hours, of which 92 kilowatt-hours or 
about 11 per cent is the core loss. 

But the important thing is the return 
on the investment. Using as a basis the 
income per annum per kilowatt of con- 
nected load given in Table IJ, or $17.74, 
and assuming that 60 per cent of the 
receipts will be used up in operating 
charges, exclusive of depreciation, we get: 


Total receipts per kilowatt of con- 
nected load .i6 hii’ oe ie bow woe ews $17.74 
Operating costs, 60 per cent of above 10.64 


Balance for interest and depreciation.$ 7.10 
Capitalized at 15 per cent............. $47.30 


- 
. 


Bearing in mind that the average in- 
vestment in rural service per kilowatt of 
connected load is reported as being $266, 
it would seem before the farmer can be 
considered in the class with other avail- 
able business, his load-factor must be 
greatly improved. 

The foregoing comments are intended 
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to apply simply to the conditions as they 
exist today. As the farmer becomes bet- 
ter acquainted with the advantages of 
electricity, especially for power use, the 
situation will improve to such an extent 
that farmer business may be eventually 
classed with city business, and possibly 
in some cases even superior to it. This 
would be especially true if farmers were 
trained along the lines of using small 
motors for long hours instead of, as is 
their present tendency, being desirous of 
using comparatively large motors for 
short periods of time. 

There are places in Wisconsin where 
companies have placed transformers for 
the use of farmers for as large motors 
as 15 horsepower, for ensilage cutting. 
This 1s a work which occupies only a 
few days during the year, and if the 
n are connected permanently, 
a great part of their capacity must re- 
main idle for the balance of the time. 

How this would affect the company’s 
income per kilowatt-hour can be seen 
from the fact that two 7.5-kilowatt trans- 
formers have a core loss per annum of 
approximately 1,000 kilowatt-hours, which 
would be equal to seven 10-hour days’ 
full-load consumption of the motor. 

If motors of this size are to be con- 
nected at all, it would be much better 
practice to employ the method, which 
some companies are now using, of mount- 
ing a bank of transformers and motor 
upon a truck and leasing this outfit to 
farmers for their use at so much per day. 
The transformer loss would then be in- 
curred only during the time when the 
motor was actually in use. 

EE E ET 


Public Service Talks. 


The tirst of the educational classes 
of the Public Service Company, Hud- 
sen Division, for year 1915, was given 
January 28, in the Public Service Audi- 
torium, Jersey City, N. J. 

J. G. Orr, acting district commercial 
manager of the New York Telephone 
Company, delivered a very interesting 
talk on “The History of the Tele- 
Phone,” illustrating his subject with 
stereopticon views. D. R. Dusenberry, 
of the advertising department of the 
New York Telephone Company, read 
an instructive paper on “Selling by 
Telephone.” 

—— 


Utah Company Section Meeting. 
T. C. Martin, executive secretary of 
the National Electric Light Associa- 
ton was the guest of the Utah Light 
& Traction Company Section of the 
N. E. L. A, at its regular monthly 
meeting in the Consolidated Music 
Hall, on January 28. Mr. Martin had 
with him and exhibited to the members 
for the first time, photographs taken 
of the illuminated buildings and 
Rrounds of the Panama-Pacific Exposi- 
ton at San Francisco. 
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Electric Cooking in Poplar Bluff. 


The Missouri Public Utilities Com- 
pany, of Poplar Bluff, Mo., serves a 
population of approximately 7,000 in- 
habitants, and has connected to its 
lines a total of 25 electric ranges, of 
the Hughes type. At a recent conven- 
tion of the managers of properties con- 
trolled by the Light & Development 
Company, of St. Louis, which includes 
the Poplar Bluff company, F. M. 


. Wilkes, local manager, presented an 


interesting paper outlining the methods 
used in obtaining this unusual amount 
of business. 


Commenting on the characteristics of 
the various electric ranges available, 
Mr. Wilkes said electric stoves now on 
the market are, in general, divided into 
two classes: those following the idea 
of the first flat iron, in which the heat- 
ing coil is totally inclosed in metal, 
and those in which the original idea 
of a toaster has been developed. For 
each of these types the respective man- 
ufacturers, putting them on the mar- 
ket, claim great advantages over the 
other type, but due to the greater 
rapidity of the open-coil stove it has 
the call over the inclosed type. Again, 
human nature must be taken into con- 
sideration. For countless generations 
women have done practically the bulk 
of the cooking and have come to re- 
gard a heat which they cannot see the 
evidence of in a red glow, as not at all 
satisfactory for cooking. “Due to this 
fact,” said Mr. Wilkes, “I believe any- 
one handling electric stoves will find 
it much easier to get a woman to en- 
dorse the stove of the glowing coil 
type than one of the inclosed type. 
Having decided on an open type of coil, 
we now find this type in turn divided 
into the automatic and non-automatic 
types. Here again we have the same 
objection to the automatic as we have 
already attached to the inclosed type 
of clement—that is, the human equa- 
tion is not brought into play. Also, 
another cause of trouble is added. In 
clock control we meet with the danger 
of clock troubles and the fact that volt- 
age variation is not taken care of. 
With the thermostat control we have 
really the most scientific and economical 
form of cooking device yet invented, but 
it is hard to realize the present-day 
kitchen mechanic or for that matter, 
the present-day mistress, setting the 
thermostat for each different operation 
which it is necessary to perform during 
the day. 


“Having decided on what stoves to 
handle and what size to carry, we are 
now ready to commence sales. Before 
starting selling stoves, it seemed very 
simple. All that seemed necessary was 
to put the stoves on exhibition, ex- 
plaining through newspapers and by 
letters to prospects that here at last 
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was a fireless cooker, one that did not 
take hours and hours to cook, but 
really, in baking, at least, reduced the 
time of getting a meal at least one- 
fourth. A campaign of this kind got 
no results, however. We were then 
confronted with the fact that this, at 
least, was not the way to sell stoves, 
no matter how well it might work 
when applied to other articles. Of 
course, it at once occurred to us to 
put out stoves on demonstration. But 
here an apparently insurmountable diffi- 
culty presented itself. An electric 
stove, unlike an iron or a vacuum 
cleaner, cannot be used off of the or- 
dinary house service. Indeed, in or- 
der to get good results it is necessary 
not only to have No. 6 secondary line 
wire from the transformer, but at least 
No. 8 for the service drop and No. 8 
from the service entrance to the stove. 
This, of course, would mean that to 
put a stove in a house for demonstra- 
tion purposes we would have to spend 
from ten to twenty dollars for ma- 
terial and keep two men busy all day 
making the installation. Then if, for 
any reason, the stove should be thrown 
back on our hands, we would be out 
the whole cost of the test as the ma- 
terial in the house at least would cost 
more to remove than it was worth. 

“Just when despair over the stove 
question was beginning to loom up, 
however, the president of one of 
the local women’s clubs came in to see 
our stoves. She was disgusted with 
trying to cook on an evil-smelling gas- 
oline stove, and agreed to take one of 
our stoves provided we would guaran- 
tee its cost of operation as against coal 
or wood. With coal at four dollars 
per ton it only took a few minutes 
to figure that we would be safe in mak- 
ing the guarantee in regard to coal, 
and it seemed pretty safe to gamble 
that wood would cost pretty nearly 
the same as coal, so we made her 
the proposition that we would install 
our No. 33 stove for $65, same to be 
cash, and that we would agree to take 
this stove back any time within four 
months should the monthly bill exceed 
$4.50. 

“We made the installation almost a 
year ago now, and her bill has never 
exceeded $4.00. Perhaps at this point 
it may be interesting to know how we 
arrived at the cost of coal as against 
electricity; I will therefore give my 
reasoning. Taking meal by meal, we 
have the following: Breakfast—consist- 
ing of cereal and fruit, coffee, toast, 
bacon and eggs. With electricity this 
would take about 15 minutes and would 
require not over 0.25 kilowatt-hour; 
with coal, if a fire is made big enough 
to make the coffee, it will require not 
less than 15 pounds of coal. Luncheon 
—steak, one vegetable, salad. coffee, 
cold bread. Electricity, 0.25 kilowatt- 
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hour, coal, 15 pounds. Dinner—roast, 
two or more vegetable, salad, coffee 
and some sort of dessert. With 
a roast of, say five or six pounds this 
will take about one and one-half hours 
with electricity, and will consume about 
two kilowatt-hours; with coal, it will 
take about two and a half hours and 
will take not less than 40 pounds of 
coal. 

“We have then, for an average day, 
a cost, with electricity at four cents, of 
10 cents, while to supply the same food 
with coal would take 70 pounds of 
coal, which at $4.00 per ton would have 
cost 14 cents, or, in other words, elec- 
tricity at four cents will be as cheap 
as coal at $2.85 per ton. Similarly, 
electricity at four cents can be shown 
to equal artificial gas at $1.35. This 
leaves only two forms of cooking which 
are cheaper than electricity, or enough 
cheaper to make this a decisive point. 
They are, first, natural gas, and sec- 
ond, gasoline; and against the latter 
of these we have the item of danger 
of explosion, which in most cases can 
be made to offset the saving. The above 
figures have so far checked nicely with 
the operation of the electric stoves 
which we have out. Of course, where 
the family is more than five, or where 
a great deal of fancy cooking is done 
between meals, the bills for electricity, 
coal or gas will all be proportionately 
larger. 

“Under this guarantee proposition we 
then proceeded to work on stove pros- 
pects, and by the end of September, 
1914, we had some 20 stoves in use, 
all giving satisfaction. At that time 
the equipment of the new domestic- 
science department came up before the 
Board of Education. The board was 
about evenly divided between coke and 
gas stoves, without any one but the 
superintendent of buildings in favor of 
electricity. We felt that we just had 
to have this business—but how to get 
it? 

“We tried to talk the domestic- 
science teacher into recommending 
electric stoves, but to no avail. Finally 
we got them to consent to come in and 
look at our stoves before buying coke 
or gasoline ranges. The domestic- 
science teacher rang up at 2 p. m. one 
day, and told us that three members 
of the board, the principal of the 
schools and herself would be down at 
5 o'clock to look at our stoves. We 
at once fitted my office up as a dining 
room by covering the table with a cloth 
and borrowing the necessary utensils. 
We then connected up one of our 
stock stoves which stood out in the dis- 
play room in front and arranged five 
chairs in a semi-circle about six feet 
from the stove. The educators came 
promptly at 5, and at our request were 
seated around the stove. I explained 
to them that we wanted them to see 
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how easy it was for even some second- 
rate electricians to cook on an electric 
stove. We then proceeded to cook a 
dinner, consisting of broiled steak, as- 
paragus on toast, fried corn, Southern 
style, hot biscuits, mashed potatoes and 
coffee, right before their eyes. At ten 
minutes to six, or just 50 minutes after 
they had entered and less than 40 
minutes after I first turned on the cur- 
rent, we served them one of as good 
meals as they ever sat down to. That 
night when the stove question was 
brought up, the board voted unani- 
mously to buy nine electric stoves for 
the High School. These stoves now 
pay us from $40 to $50 per month 
revenue. 

“Soon after this incident we made 
another advance in selling stoves. It 
happened that a man wanted some 
charging cable, 500 feet, he said, and 
requested us to order it. We did, but 
before it came he decided that he only 
needed 100 feet. We put the remaining 
400 feet in stock. There it had lain 
for nearly a year when the bright idea 
hit us. Why not use this for stove 
demonstrations? It was No. 8 wire, 
well enough insulated to be strung over 
a tree limb around the corner of a 
house and over the window sill into 
the kitchen, and could be put up or 
taken down in less than an hour with 
scarcely any damage to the wire. We 
now have by means of this charging 
cable, a method of installing our No. 
17 stove up to our No. 50 stove on 
trial, with only slightly more cost than 
that of placing an iron or a vacuum 
cleaner.” 

—_—__.»2--——_—_——_- 
New Business Activities at Colum- 
bus. 

Perhaps one of the most notable 
examples in the country of progress 
through special campaigns in increas- 
ing the domestic consumption of elec- 
tricity is that furnished by the Colum- 
bus Railway, Power & Light Company, 
Columbus, O., during 1914. A gain of 
between 40 and 50 per cent was realized. 
This feature of the company’s business 
was dwelt upon at length in an ad- 
dress by President McMeen at the an- 


nual meeting on January 23. So readily > 


has the public responded to every form 
of educational work, that this kind of 
effort will be pushed with vigor. 
Some very ingenious methods have 
been employed. In order to get the 
people interested in the use of the 
electric iron, for instance, the company 
last February advertised that it would 
give a certain allowance on the or- 
dinary sad iron which the customer 
might bring in when purchasing one 
of the electric-heating type. Though a 
small thing in itself, this idea caught 
on, and the company accumulated an 
interesting assortment of sad irons, 
which served as an object lesson in 
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their show rooms before being sold 
to the junk man. A corps of demon- 
strators has carried the gospel of elec- 
tric cooking, heating and laundrying 
into the homes wherever opportunity 
presented, without waiting for the pub- 
lic to come to headquarters and wit- 
ness demonstrations, although that fea- 
ture has not been neglected. The 
motorcycle trouble squad, available 24 
hours in the day and seven days a 
week, has been a big factor in popu- 
larizing the use of electrical appliances. 
Two very extensive wiring campaigns 
were conducted during the year by 
Manager Wolls, one of them still being 
in force. They have been very suc- 
cessful. The popular-payment plan, 
which applies to the wiring and equip- 
ment of a residence, as well as to the 
sale of all kinds of appliances, Mas been 
featured strongly. No customer, 
whether he was in the wrong or not, 
has been allowed to be dissatisfied with 
any transaction. Money is refunded or 
exchange made without argument 
when a customer returns an article 
that has been damaged through his 
own carelessness or ignorance. The 
point is, that after testing out the 
most liberal policy that could be con- 
ceived and working it vigorously, the 
company has found that it has paid. 
Some new campaigns and advertising 
methods are now in preparation. 
—_—_.2--————__—_. 


Edison Company Gives Luncheon 
to Illinois Garage Owners. 

The Garage Owners’ Association of 
Hlinois, which gathered in Chicago 
in convention during the Automobile 
Show, January 23 to 30, were tendered 
a luncheon at the Hotel Metropole, on 
January 27, by the Commonwealth 
Edison Company. 

About 150 members, including the 
ladies, were present. Addresses were 
made by Robert Bland, president of 
the Garage Owners’ Association of 
Ilinois, John F. Gilchrist, vice-presi- 
dent and E. W. Lloyd, general contract 
agent of the Commonwealth Edison 
Company, Harry Salvat, Mr. Potter, 
Mr. Harmon and Mr. Rudd. 

Tasty souvenirs in the form of small 
boxes of chocolates, bearing the Edi- 
son Company’s emblem, were pre- 
sented to the ladies. The luncheon 
was attended by garage men not only 
from Chicago, but from all parts of the 
state. Music was furnished by the 
Commonwealth Edison Orchestra. 

Ee eae 


Utilities Required to Instruct Cus- 
tomers in Meter Reading. 

An ordinance was recently approved 
by the City Council of Cleveland, O. 
requiring public utility companies to 
print on the backs of all bills for light 
and power, facsimiles of meters with 
instructions for reading. 
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Electric Sign Data 


A Novel Electric Sign. 

A decidedly novel and distinctive elec- 
trically illuminated sign, and one that 
cannot fail to attract the favorable at- 
tention of the passerby, day or night, has 
recently been erected by The Texas Com- 
pany, on one of its buildings, at Port 
Arthur, Tex. The building is the one 
in which the well known Texas company 
motor oils are filtered. 

The wording of the sign as shown in 
the accompanying illustration is “The 
Texas Company.” The sign consists of 
15 nine-foot letters painted white form- 
ing an attractive sign by day, while at 
might it 1s made considerably more at- 
tractive by reason of the unusual illumi- 
nation afforded. This is of a pea-green 
color, and is obtained from Cooper Hewitt 
lamps placed behind a reflector located in 
front of the sign. This characteristic 
color of the illuminant makes the sign 
distinctive and leaves a pleasing impres- 
sion on the passerby whose attention it 
never fails to get. 

In addition, the trade mark of The 
Texas Company is a red star and green 
tee, the tee being in the center of the 
star, and all of the packages of oil, in ad- 
dition to carrying this trade mark, have 
a body color of 
pale green, which 
is quite closely ap- 
proximated by the 
color of the il- 
lumination, there- 
fore making it 


boxes placed 11 feet in front of the sign. 
These boxes are of particular interest, 


being made of corrugated iron top and. 


sides with a glass face just large enough 
to accommodate the lamp. A special re- 
flector is placed just beneath the tube of 
the lamp and throws the light directly 
against the face of the sign. 

The lamps are operated four in series 
on a 240-volt direct-current circuit, sup- 
plied by the company’s own plant, and 
taking 3.5 amperes in each circuit, or 192.5 
watts per lamp. This gives a total energy 
consumption for the installation of ap- 
proximately three kilowatts, thus making 
a very economical as well as an attractive 
sign. 


The Toledo Railways & Light Com- 
pany has inaugurated a campaign with the 
object of selling at least one electric sign 
a day throughout the year 1915. Nearly 
500 electric signs were sold during 1914. 
Ernest G. Richards, chief designer of the 
Valentine Electric Sign Company, of At- 
lantic City, is in the city to stay indefinite- 
ly and will co-operate in the campaign. 
Toledo is getting a reputation as one of 
the best lighted cities in the country. 
The present list of electric sign users in- 


cludes many of the prominent churches of 
the city. The latest religious organization 
to fall in line is the First Congregational 
church on Collingwood Avenue, which 
has a large sign burning every night. 
Pastor Allen A. Stockdale is a believer 
in modernizing his church and believes 
thoroughly in electrical advertising. Other 
churches are carrying electrical crosses 
and electric signs. 


G. H. Farrell, Des Moines, Iowa, is 
planning to establish in Dayton, O., a fac- 
tory for the manufacture of a patented 
electrically illuminated bulletin board, for 
use in announcing the arrival and de- 
parture of steam and electric railway 
trains. A plant for the manufacture of 
these signs has already been established in 
Des Moines, where Mr. Farrell is asso- 
ciated with his father, M. J. Farrell, in 
the business. The signs are so construct- 
ed as to give room for advertising space, 
which is also electrically illuminated, 
and Mr. Farrell states that they have 
already proved successful in operation. 


Electric signs and electrical displays 
added much to the success of the ban- 
quet of the Louisville (Ky.) Tru-Ad 
Club, held re- 
cently at the 


Watterson Hotel. 
One large elec- 


tric sign spelled 
“Truth” in large 
letters and here 


particularly ap- and there about 
propriate. the room were 

The sign is 155 i H E. f T EXA S| COM PAN Y smaller signs giv- 
feet 10 inches ce > ing the same 
long, mounted on word in the 
the top of the miniature illumi- 


building, has a 
height of 9 feet 
2 inches and is 
supported by a 
substantial iron 
frame work. The 
height above the 
top of the building 
is over 9 feet, thus 
making it easily 
visible all over the 
surrounding coun- 
try. 
- The light is fur- 
nished by sixteen 
type H Cooper 
Hewitt lamps 
mounted in iron 


Electric sign for Texas Company. The framework was de- 
signed and built by the company’s engineers and the letters were 
furnished by the George E. Watson Company, Chicago. 

Sign is 155 feet 10 inches long and 9 feet 2 inches high. It is 
lighted by means of 16 Cooper Hewitt lamps in special reflectors 
installed about nine feet in front of sign. Total installation re- 
quires three kilowatts. i 


nated letters of 
the Federal Sign 
System (Elec- 
tric). During the 
banquet the 
room lights were 
turned off and 
the waiters went 
about by the aid 
of the trainmen’s 
lanterns swung 
over their arms. 
A series of me- 
chanical lightning 
flashes and thun- 
der was succeed- 
ed by flashing of 
the signs. 
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CHEAPER WIRING. 


Views of Authorities in England. 


In view of the importance of this mat- 
ter, and bearing in mind the continuous 
efforts that have been made by electrical 
manufacturers in England during several 
years past, with no insignificant measure 
of success, to introduce means for re- 
ducing the cost of installation work, we 
have approached, through our British 
correspondent, a number of the leading 
experts, and they have very courteously 
placed their experiences and impressions 
of the situation at our disposal. Some 
of these views appear below, represent- 
ing the conclusions of three types of 
observer—the electric supply authority, 
the installation contractor, and (very 
briefly) the conduit maker. Other 
opinions will apepar in succeeding issues : 

Tuomas Roes, city electrical engi- 
gineer and manager of Bradford, York- 
shire, one of the most progressive mu- 
nicipal electricity supply undertakings in 
the United Kingdom, whose opinions on 
popularizing domestic electric service €x- 
pressed at meetings of the Point Fives, 
the Municipal Electrical Association, and 
the Institution of Electrical Engineers, 
have frequently been referred to in these 
pages, writes stating that although it. 1s 
not the practice of the Bradford Elec- 
tricity Department to carry out electric 
wiring by direct labor, efforts have been 
made in the city by various electrical 
contractors to cheapen the cost of elec- 
trical installations. He continues: 

“Some seven years ago a suggestion 
was made by the local branch of the 
Electrical Contractors’ Association that 
consideration should be given to the use 
of the Continental method of wiring by 
means of a twisted duplex wire having 
an appearance very similar to flexible 
cord. The chairman of the local branch 
of this Association and I inspected some 
buildings wired on this principle in 
Frankfort-on-Main, but came to the con- 
clusion that while there was no doubt 
the system was eminently practical, wires 
run in this manner detracted from the 
appearance of the building in which they 
were installed, and that the sysiem would 
not be looked upon with favor in Eng- 
lish houses where it is the practice to 
conceal all wiring, and even the switches 
and fuses as far as possible. 

“In discussing the matter with one of 
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the Frankfort electrical contractors, we 
were informed that the genera! tendency 
in that city was towards concealing the 
wires in all new installations. For this 
purpose, in cases where surface work 
was necessary the wires were drawn into 
thin brass tubes, with an insulated lining 
which took the place of the wood casing 
generally used in England. I believe 
that the gentleman who accompanied me 
on this visit on his return to this coun- 
try went very carefully into the matter 
of using this special tubing, but came to 
the conclusion that it was no cheaper 
than systems of wiring already in vogue 
in Bradford. 

“On the issue of the 1907 edition of 
the Wiring Rules of the Institution of 
Electrical Engineers, Clause 45 of which 
stipulated that flexible wires could be run 
on the surfaces of walls and ceilings 
under certain conditions, several local 
contractors wired portions of buildings 
on this system. This department, how- 
ever, insisted that a very good class of 
flexible should be used for the purpose, 
which added to the cost of the work, 
and probably this fact, together with the 
general dissatisfaction of the British 
public at seeing wires run on insulators 
in buildings, has prevented the adoption 
of this method of wiring to any consid- 
erable extent. 

“Efforts were made by several contrac- 
tors to utilize the Stannos system, the 
wires and fittings in connection with 
which are supplied by Messrs. Siemens 
Brothers & Company, Ltd. As a result 
of their experience, however, they found 
that in most buildings wiring on this sys- 
tem proved more expensive than if car- 
ried out in wood casing or steel conduit. 
With reference to the use of this sys- 
tem it should be remembered that our 
voltage of supply for lighting purposes 
in districts supplied by alternating cur- 


rent, as well as in those supplied 
by direct current, is 230, and, there- 
fore, the metallic sheathing of the 


‘Stannos’ wires can only be used as a 
mechanical protection and for earthing 
purposes. For very low-voltage installa- 
tions, such as carried out by Messrs. 
Siemens Brothers in some parts of Lon- 
don, the sheathing is used as one of the 
conductors, and this, of course. very con- 
siderably reduces the price of the in- 
stallatidns in which this course can be 
taken, as only one wire is required in 
place of the two necessary for working 
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at ordinary supply voltages. None of 
our contractors, however, appear to have 
found it advantageous to put in trans- 
formers and work at a low pressure, 
probably because owing to the cheap 
rates offered by this department for cur- 
rent supplied for heating and cooking 
purposes, so many of their clients require 
heating and cooking circuits. 

“Our latest move in the direction of 
cheapening installations is to give con- 
sideration to the use of ‘cab-tyre’ sheathed 
cables as supplied by the St. Helens Cable 
Company, Ltd., such cables not being 
proxided with mechanical protection in 
the form of steel conduit or wood casing. 
It is proposed that such cables should 
be laid between joists below the floors 
of rooms, and where the joists are 
crossed they should be laid direct in 
notches cut for them. It is also intended 
that such wires should be buried in plas- 
ter-covered walls, or otherwise if the 
question of appearance is not a matter 
of moment, should be run on cleats on 
the wall surface. 

“These proposals are certainly a radical 
departure from the generally accepted 
practice, and the suggestion has been 
put forward as a result of experience 
with the use of the cable, the rubber in- 
sulation of which maintains its qualities 
under very adverse conditions. It, of 
course, remains to be seen whether the 
fire insurance companies will agree to 
accept risks in connection with premises 
wired in such a’manner. In the event 
of their not agreeing, I cannot see but 
that we shall have to continue to use 
present methods in connection with new 
installations, and with reference to these 
I would say that as far as my own ex- 
perience is concerned, I am of the opinion 
that in dry situations wood casing is, as 
a rule, the most satisfactory material 
which can be used for the mechanical 
protection of the. wires. In damp situa- 
tions, however, steel conduit should be 
used, preferably metallically connected 
throughout, the joints having an electrical 
conductivity at least equal to that ob- 
tained when screwed barrel is used. the 
whole being efficiently earthed at one 
point.” 

W. R. Rawiines, A. M. I. E. E., presi- 
dent of the Electrical Contractors’ Asso- 
ciation, Incorporated. and head of the 
London electrical installation firm of 
Rawlings Brothers. Limited. says: “My 
experience is based upon the ‘Stannos’ 
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heavy sheathed system which is composed 
of an ordinary insulated wire covered 
with a double layer of tinned copper sol- 
dered to form one tube, and my re- 
marks apply to this system. I am more 
or less convinced that in the near future 
the whole of the wiring will be carried 
out upon the earthed outer sytem, for 
the following reasons: 

“(1) Only one wire being necessary 
as the outer protecting covering is used 

for the return, aims at simplicity of ap- 
paratus; added to this the total resist- 
ance to the circuit is reduced by reason 
of the outers being bunched (which is 
bound to take place) smaller wires can 
be employed than required for the two- 
wire system. = 

“(9) Any self-contained wire, by which 
I mean sheathed wire, ensures complete 
continuity of the covering and therefore 
removes any troubles which may arise 
from faulty joints found in a conduit 
system. 

“(3) The wires can be fixed upon the 
surface (with proper clips) without in 
any way destroying the decorations, and 
where they continue to be run out of 
sight the continuous sheathing is en- 
sured even against careless workmanship. 

“(4) As the wire is absolutely water- 
proof, a cheap and efficient water-tight 
system can be ensured by soldering the 
wire to Kalkos water-tight fittings. 

“(5) From the contractors’ point of 
view there is little risk in tendering as 
there is an absence of special fittings, 
enabling him to estimate to a fine de- 
gree. Stock is reduced to practically 
wire and fixing plates, making the sys- 
tem universal. 

“(6) Even where the two-wire system 
is employed the Stannos wires are equal- 
ly useful, and being composed of copper 
sheathing there is no trouble arising in 
their use on alternating-current circuits. 
The system can also be used in com- 
bination with conduits and many instal- 
lations are arranged with heavy conduits 
for distribution, with Stannos branches. 
This. however, applies only to the two- 
wire system and scarcely comes under 
the heading of these notes. 

“(7) Having installed some thousands 
of lights on the Stannos concentric sys- 
tem I unhesitatingly say that I prefer it 
to any other wiring system known. 

“(8) One word further, on the ques- 
tion of cost. I do not place it under the 
heading of ‘Cheap,’ except in its true in- 
terpretation, viz.: as giving the best value 
for the money expended, because the 
total price for a first-class Stannos con- 
centric job would not be less tharr some 
of the other known systems but, as be- 
fore stated, I prefer the former as giving 
the best value.” 

Leonarp G. Tate, A. M. I. E. E, F. E. 
C. A. (head of a London electrical in- 
stallation firm, and secretary of the Lon- 
den Electrical Masters’ Association, and 
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the Electrical Contractors’ Association), 
says: 

“Personally I have done very little with 
the concentric wiring system. With re- 
gard to conduit or casing work, my prac- 
tice now is to use nothing between heavy 
gauge screwed conduit and ordinary 
wood casing. The grip socket systems 
are, in my opinion, of very little use, and 
really cost as much to run as proper 
screwed tubing.” 

A prominent manufacturer of conduits 
and fittings expresses himself thus: 

“Whilst two or three seli-contained 
wiring sytems, including the concentric 
system, have made a certain amount of 
headway in England, they have not made 
sufficient headway to materially affect the 
demand for conduit. I am of opinion, 
however, that they will make better head- 
way in future.” 

S. L. Pearce, M. I. C. E., M. I. E. E, 
M. I. Mech. E., F. Amer. I. E. E., chief 
electrical engineer, City of Manchester, 
writes: 

“Within the last few years a consider- 
able number of installations in the Man- 
chester area have been wired with the 
Henley twin wiring or Siemens Stannos 
systems. Concentric systems are not al- 
lowed on our supply. The cost of in- 
stalling either of the above systems is 
considerably cheaper, and in many in- 
stances they are more suitable than steel 
conduit or the older method of wood 
casing. A minimum amount of cutting 
away is entailed, existing decorations 
are not damaged, the wiring is unaffect- 
ed by sudden changes of temperature, 
and is impervious to moisture. Where 
sunk in plaster, we insist upon steel pro- 
tecting sheaths being used. Fairly good 
india rubber tests are generally obtained, 
but unless wiring contractors install the 
necessary fittings designed for the above 
systems, good electrical continuity will 
not always be secured. It is essential 
that only competent workmen be em- 
ployed in the erection of these systems, 
otherwise faults are likely to be con- 
tinually developing, and the resultant 
cost of maintenance therefore becomes 
heavy. Cab-tyre sheathed cables are rec- 
cmmended, and have been used with very 
good results in cases where excessive 
damp and other very trying conditions 
prevail. It may be cleated to walls by 
means of saddles, or fixed on porcelain 
insulators as occasion requires. 

“Another 
suitable for factories, workshops, or 
buildings of a fire-proof nature, where 
cables, etc., may be fixed out of reach, 
is ordinary vulcanized india rubber 600 
megohm grade cable, run on porcelain 
cleats. 

“Manufacturers of conduit fittings 
have recently been endeavoring to de- 
vise some cheap. form of grip fitting, to 
replace the present costly method of 
screwing conduit, and several types have 
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been tried on installations in Manchester 
with success. 

“Our experience in Manchester with 
the cheaper methods of wiring tends to 
show that due care has not always been. 
taken to prevent mechanical injury dur- 
ing erection, with the result that several 
faults have developed, but I am of opin- 
ion that there is a great field open for 
some cheap and reliable form of wiring.” 

W. W. LacKıier, city electrical engineer 
who is in command of the Corporation 
electric supply undertaking of Glasgow 
reports :—“In connection with the Cor- 
poration supply in Glasgow we have 
never encouraged anything but the very 
best work with the very best material, 
as we have found that even with these 
we have an occasional electric fire, and 
an electric fire as a deterrent in the more 
extended use of electricity more than 
counterbalances any advantage accruing 
from cheap wiring. The other difficulty 
is that while cheap wiring might be quite 
suitable for one style of premises, it is 
quite unsuitable for another, and the 
problem of differentiating between the 
building which is suitable and the build- 
ing which is not suitable for cheap wir- 
ing is one which gives rise to no end 
of trouble and irritation between con- 
tractors and the supply authority. We 
have recently carried out an installation 
of 1,200 lights for the lighting of a mili- 
tary camp, and bare wires would have 
sufficed but we have preferred to use 
vulcanized-india-rubber-covered wires so 
as to prevent any risk of short-circuit 
or shock to men getting in contact with 
the wires.” 

A. Hucum Seasroox, M. I. E. E. M. I. 
Mech. E., general manager of the St. 
Marylebone (London) electricity supply 
department, secretary of the “Point 
Fives,” and one of the most aggressive 
spirits in commercially developing do- 
mestic electric service who has latterly 
pushed electric cooking with remarkable 
success in what is almost entirely resi- 
dential and shop area, says: 

“I have no experience of concentric 
wiring, as I do not approve of it as at 
present constructed, and for all cheap 
wiring work we use twin wire (known 
as cab-tyre sheathed) or a fire-proof 
cable with wire armoring. With the 
increase in the price of labor these 
methods are now cheaper than conduit. 
I fail to see any advantage in concentric 
wiring, either in price or anything else, 
because if you figure out the price of a 
job with all the special fittings you have 
to get, it becomes costly and is found 
to be a nuisance.” 

E. H. Freeman, of the electrical con- 
tracting firm of Tyler and Freeman, 
London, records his experience in the fol- 
lowing terms: 

“The introduction of the cheaper sys- 
tems of wiring has not affected our busi- 
ness very much, as we have been using 
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an equivalent system, i. e., the ordinary 
twin lead-wiring with two conductors in 
one lead sheath, for many years past. 
This is now being listed by Henley’s a3 
an alternative to their concentric system, 
and the cost works out about the same 
for each system of wiring. In the best 
class of work we think screwed tubing 
is still used almost universally where 
conditions allow. We should say that 
the newer systems of wiring are tending 
to displace cheap conduit work to a con- 
siderable extent, but as we have not used 
any slip tubing for many years past— 
thinking it entirely unsatisfactory apart 
from its condemnation by the Institution 
of Electrical Engineers, we have not 
found this result affects our own busi- 


ness.” 
~~. 


Report on Concentric Wiring by 
Committee of National Fire Pro- 
tection Association. 


The Committee on Concentric Wiring, 
consisting of W. H. Blood, Jr., J. C. For- 
syth, Washington Devereux, Dana Pierce, 
A. H. Paddon, G. S. Lawler, J. R. Strong 
and H. R. Sargent, has reported to the 
Electrical Committee of the National Fire 
Protection Association on the subject of 
concentric wiring. 

The report offers a set of suggested 
requirements for installations of the type 
under consideration, and the Committee 
asks to be continued for further inves- 
tigation of the subject. 

The Committee does not make any rec- 
ommendation of rules to be included in 
the National Electrical Code, but sug- 
gests that its report be filed with the Sec- 
retary of the Electrical Committee of the 
National Fire Protection Association and 
with Underwriters’ Laboratories, Incor- 
porated, and that copies be furnished ap- 
plicants upon request. 

The Committee says that interest in 
a system of grounded concentric wiring 
has arisen chiefly from a desire for a 
system that is low in cost, easy to in- 
stall and of good appearance; and from 
a desire to protect persons against in- 
jury by the use of a grounded system 
having no underground exposed current- 
Carrying parts. 

The rules suggested are for experi- 
mental and development purposes, are 
only a partial outline of possible future 
requirements, and are subject to revision, 
modification and extension. A system ful- 
filling the conditions outlined will not 
necessarily be acceptable. Suggestions 
for the further development of similar 
- systems are invited. 

All appliances and systems, the Com- 
mittee says, should be submitted to Un- 
derwriters’ Laboratories for examination 
and report. 

The suggested rules applying to con- 
centric-wire systems are as follows: 

A. Must be connected only to nor- 
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mally grounded systems where the differ- 
ence of potential between any wire and 
ground is not over 150 volts. 

The outer conductor or sheath must be 
permanently and effectively grounded at 
or near the point of supply of the con- 
centric wire system and on the house side 
of the service switch and fuses. 

B. Must be used only for branch cir- 
cuits of not over 660 watts each nor 
more than 16 sockets or receptacles. 

C. Must be used for exposed work 
only. Must never be run on or in floors 
or in concealed spaces except where pass- 
ing directly through floors or partitions. 
Where passing through a floor, must be 
carried through an iron pipe extending 
from the ceiling below to a point at least 
three inches above the flooring. Addi- 
tional mechanical protection may be re- 
quired by the inspection department. 

D. Must be continuous from outlet to 
outlet without splices or taps unless ap- 
proved splice or tap fittings are to be em- 
ployed. 

E. The radius of the inner edge of 
any bend to be not less than 3.5 inches. 

F. The outer conductor or sheath must 
be permanently and effectively connected 
to the grounded supply wire at the point 
of supply of the concentric system. 

G. Must be equipped at every outlet, 
splice or tap with a fitting approved for 
this purpose. 

The ends of the outer conductor or 
sheath must be secured at every outlet, 
splice or tap so as to secure electrical 
continuity between all portions of the 
outer conductor or sheath. 

No soldered connections shall be made 
to the outer conductor or sheath at any 
point, but approved clamping devices or 
binding posts on terminal plates in ft- 
tings shall be used for all tap wires to 
sockets or other connected fittings. 

H. No switches shall be placed in the 
outer conductor or sheath, and no switches 
in any part of the system to which the 
concentric wiring is attached shall be of 
a type or so installed that ‘the outer 
conductor or sheath can be disconnected 
from the grounded wire of the supply 
system without simultaneously discon- 
necting the inner wires. 

I. Fuses must not be placed on the 
outer conductor or sheath of the con- 
centric system, nor in the grounded wire 
of the supply thereto within the building 
in such a way that their operation can 


‘under any condition break the connection 


of the outer conductor or sheath with 
the grounded wire of the supply system 
within the building. 

An approved fuse of capacity not larger 
than 10 amperes must be placed so as to 
protect the inner conductor of each 660- 
watt circuit. 

J. At all outlets or junction points 
approved fittings must be used which 
shall provide for the suitable insulation 
of the inner conductor and secure elec- 
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trical continuity of the outer conductor 
or sheath through the fittings. 

K. Where concentric wires enter or 
leave metal outlet or switch boxes or 
cabinets, the outer conductor or sheath 
shall be mechanically and electrically se- 
cured thereto by suitable clamps or other 
approved means. 

Where liable to come into contact with 
water or gas pipes or other grounded 
metal, the outer conductor or sheath 
must be effectively connected electrically 
thereto or insulated therefrom by some 
reliable means. 

L. Must be securely supported at least 
every 4.5 feet by means of approved 
clamps. 


- Construction Rules. 


M. Must comply with the requirements 
of the National Electrical Code rules 
Nos. 49, 50a, b, c, e, g and $, except that 
insulation resistance and voltage tests 
shall be made without immersion and 
between the inner and the outer con- 
ductors. . 

N. Concentric wires for systems of 
this type must be of approved form and 
construction and the inner conductor 
must be of copper of No. 14, B. & S. 
gauge. 

O. Between the insulation and the 
outer conductor there must be a firm 
continuous tape or braid of approved 
material. 

P. The inner and outer conductors 
must be of copper and the inner conduc- 
tor must be thoroughly tinned. 

Q. The outer conductor or sheath 
must be so applied as to fit closely and 
tightly and must be continuous. The 
conductivity of the outer conductor or 
sheath must not be less than that of the 
inner conductor. The completed wire 
must be of approximately circular sec- 
tion at all points. 


Dn a 
Concentric Wire Samples Sub- 
mitted. 


R. S. Hale, chairman of the Commit- 
tee on the Wiring of Existing Buildings 
of the National Electric Light Associa- 
tion, has received from manufacturers 
samples of specially constructed concen- 
tric wire. A few feet of hand-made 
wire, with tinned sheet-copper cover, were 
submitted by the General Electric Com- 
pany. This is of similar structure to 
wire of British manufacture, of which a 
specimen section was received from Sie- 
mens Brothers & Company, Limited, of 
London, England. 

The Simplex Wire & Cable Company, 
of Boston, Mass., submitted three types 
of concentric wire. One is composed of 
No. 14 copper conductor, rubber-covered 
and armored with 36 strands of No. 26 
tinned copper, wound spirally. 

Another Simplex sample is covered 
with two steel tapes wound in opposite 
directions, and a third is covered with 
woven brass or copper braid. 


Preliminary Report on Standard- 
ization of Plugs and Recepta- 


cles. 

The National Electric Light Associa- 
tion’s Committee on the Wiring of Exist- 
ing Buildings at its recent meeting 
adopted a provisional report on the 
standardization of plugs and receptacles, 
the publication of which prior to the 
June convention of the Association has 
been authorized in order to bring it to 
the attention of all branches of the elec- 
trical industry for consideration and 
comment. The report follows: 


The committee was two years ago as- 
signed the task of standardizing plugs and 
receptacles, so that the purchaser of a 
small flatiron or other device with a 
cord and attachment plug* suitable for 
use on lighting circuits, would find that 
his purchase could be used on the recep- 
tacles already installed in his house as 
well as on his lamp sockets. 

At first the committee made no prog- 
ress. This was largely on account of 
patent difficulties, but in addition to these 
it was found that in some cities under- 
writers and other inspectors were for- 
bidding the use of receptacles on light- 
ing circuits, and requiring receptacles to 
be installed on separate circuits. The re- 
sult was that when a user of a heating 
device desired to install a receptacle 
rather tham use a heating device from a 
lamp socket, he found himself deterred by 
the prohibitive cost involved, if his wire- 
man obeyed the interpretation of the rules, 
and instead of installing a receptacle he 
continues to use the heating device from 
the lamp socket. 

In its past reports the committee made 
some recommendations, which, if adopted 
by the underwriters, would have obviated 
this difficulty, but they refused to take 
any action, and the committee now recom- 
mends the following action on the part of 
the National Electric Light Association. 

Plugs and Receptacles for Lighting Cir- 
cuits Alone Constdered.—For the moment 
we should confine ourselves to the class 
of small plugs and receptacles suitable for 
use on lighting circuits. 

The line of demarcation at present is 
660 watts, or six amperes, at 110 volts. 
_Plugs and receptacles of larger capaci- 
ties are chiefly for charging storage bat- 
teries, and are being standardized by other 
committees. In any case they are not 
considered in this report except as noted. 

Articles on List—The committee has 
Prepared the following list of the small 
plugs and receptacles. Some of these have 
in the past been rated as good for higher 
wattages than would be allowed on light- 
ing circuits, but it is understood that the 
manufacturers of the articles here listed 
have agreed to use all reasonable effort to 
keep their plugs off of any devices taking 
more current than is allowed on lighting 
circuits, even if such plugs and recep- 
tacles are actually safe with a higher cur- 
rent than the highest permissible load on 
a lighting circuit. In other words. all the 
plugs and receptacles in this list will here- 
after be nominally rated as good only for 
660 watts or less, and as not proper for 
use on devices that take over 660 watts, 
so long as this remains the Capacity al- 
lowed on lighting circuits. 

In this report the various types are re- 
ferred to by the manufacturers’ names, on 


*In this report “plug” refers to the cap 
of separable plugs as well as to the whole 
plug whether separable or non-separable. 
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the understanding that this describes them 
sufficiently for all practical purposes. The 
output of a given manufacturer may, for 
instance, include wall receptacles, floor re- 
ceptacles, separable plugs and receptacles, 
angle receptacles, etc. They will all be 
considered as being in this list so long as 
the manufacturer does not claim for any 
plug connecting to such receptacles a ca- 
pacity greater than the capacity allowed 
on lighting circuits by the National Elec- 
trical Code. i 

Polarity Receptacles and Plugs—None 
of these are at present included in the list, 
and unless included in the list these should 
in the future be installed on other than 
the ordinary lighting circuits. There is 
good reason, however, why polarity re- 
ceptacles should be included in this list as 
approved types, provided the manufac- 
turer of such agrees to attempt to keep 
them off of any device of higher capacity 
than is allowed on lighting circuits. 

Plugs and Large Devices—It is under- 
stood that such plugs (polarity or ordi- 


nary) as these firms may make of larger . 


capacity (15 amperes or over) will be 
made so as not to fit the small-size recep- 
tacles. 

Re-Rating—Some of the small-size 
plugs now made by these firms have in 
the past been given a rating of 10 amperes, 
but it is understood that ratings of not 
over 6 amperes at 110 volts (660 watts) 
will hereafter be advertised for the small- 
size plugs and receptacles in this list. This 
will not involve any change in the design 
or manufacture. 

Future Change of Rating.—The limit of 
6 amperes at 110 volts, or 660 watts, is 
the present limit allowed by the National 
Electrical Code on lighting circuits. If 
the limit allowed by the Code should be 
changed in future, a similar change would 
naturally be made in the maximum rating 
of this class of small plugs and recep- 
tacles. 

Practice of Members.—It is recom- 
mended that N. E. L. A. members (both 
company and individual) refuse to pur- 
chase for use on lighting circuits any re- 
ceptacles or plugs that do not connect to 
ed of the plugs and receptacles on this 
ist. 

To Manufacturers—A complete outfit 
consists of: A, wall or baseboard recep- 
tacles, B, plugs that fit in such receptacles 
(this including the cap of separable plugs) 
and also C, of connectors that have on 
one side an Edison screw plug similar to 
a lamp base for use in lamp sockets, and 
on the other side the receptacle for the 
cap, the connector and cap together mak- 
ing a so-called separable plug. If the 
output of any manufacturer does not con- 
stitute one portion of a complete outfit. 
such manufacturer should take note of 
the fact that his product will be omitted 
when final standardization is effected, 
and should make early arrangements ac- 
cordingly. 

Future Improved Devices. —If any new 
type of plug and receptacle should be de- 
veloped or presented to the N. E. L. A. 
(even if not interchangeable with any of 
those on the list), the N. E. L. A. should. 
nevertheless, until further notice, be pre- 
pared to add it to the list; but the com- 
mittee hopes that the progress of the in- 
dustry and the expiration of patents will 
lead to the universal adoption of only one 
type, and that one of the types already in 
use. 

Large Receptacles. or Receptacles for 
Larae Devices not Suitable for Use on 
Lighting Circuits—The committee recom- 
mends that no outlets other than lamp 
sockets, Edison screw-base_ receptacles, 
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or the receptacles on this list be allowed 
on lighting circuits, and the committee 
considers that the underwriters and in- 
spectors will be justified in requiring 
separate circuits, pilot lights, etc., for re- 
ceptacles not on this list. 

Result if the N. E. L. A. Accepts ‘This 
Report.—The result of acceptance of this 
report should be a first step towards stan- 
dardization. The next step will come 
when’ any of the plugs and receptacles on 
this list cease to be made, and give place 
to better ones, and the final result will 
be arrived at when only one is left. _ 

On account of the patent difficulties 
alone it would be undesirable for the 
committee now to select any one type 
from the list, but if the holders of pat- 
ents will only license other manufacturers 
on reasonable terms, the final standardiza- 
tion of plugs and receptacles (similar to 
the present standardization of the screw 
lamp base and socket) will be’ sooner ar- 
rived at. 

List—The ordinary Edison screw-base 
receptacle is, of course, allowed, and the 
solid or swivel plug for use in such re- 
ceptacles or in a lamp socket are, of 
course, allowed whenever a non-separable 
plug may be used. 

The other types are as follows: Bryant, 
Chelten, Cutler-Hammer, Federal, General 
Electric, Hart Mfg. Co. Diamond H, Hub- 
bell, Paiste, Trumbull. 

In submitting the report to the Execu- 
tive Committee of the Associatizon, Chair- 
man R. S. Hale of the Committee on Wir- 
ing of Existing Buildings said: 

Since the provisional adoption of the 
report the following has been presented 
and should for all practical purposes be 
considered as in the report: National 
Metal Molding. This will connect with 
the Hubbell and, of course, the Hubbell 
will connect with the National Metal 
Molding. Benjamin has also applied and 
may possibly connect with one of the 
others on the list. 

I am also glad to state that I understand 
some of the manufacturers are negotiating 
among themselves with a view to making 
their plugs and receptacles interconnect- 
able. Some of the manufacturers whose 
plugs and receptacles have certain weak- 
nesses are making plans to drop the manu- 
facture of such and instead to adopt one 
of the other types, all of which will lead 
towards the standardization of a single 
type. 

This report does not take up particu- 
larly the question of polarity receptacles. 
The importance of this question is before 
the committee and will be considered at 
its next meeting. 

—_+--»—____. 


English Contractors Adopt Guar- 


antee Scheme. 
The Electrical Contractors’ Associa- 


‘tion in England has at last agreed 


upon a scheme to guarantee the work- 
manship and material of all of its mem- 
bers, and will put this into operation 
on October 1 of this year. After that 
date, every member of the association 
will have behind him the financial 
guarantee of the association that the 
work done by him will be carried out 
in a satisfactory manner. 

This matter has been before the as- 
sociation for a long time, and has in- 
volved considerable discussion, but it has 
finally been adopted in very nearly its 
original form. 


e 
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Semi-Annual Convention of the 
Minnesota Electrical Contrac- 
tors’ Association. 


The Minnesota Electrical Contrac- 
tors’ Association held its semi-annual 
meeting at the Hotel Radisson, Min- 
neapolis, Minn., on Wednesday, Janu- 
ary 27. There were about thirty-five 
of the leading Minnesota contractors 
it: attendance and the papers presented 
were of unusual interest and value. A 
closed session, when matters of inti- 
mate interest were discussed, was held 
during the morning, and at luncheon, 
George B. Muldaur, of the Society for 
Electrical Development. told of the 
field operations. already instituted by 
the Society and presented a complete 
report regarding the successful work- 
ing out of the Society’s plans up to the 
present time. Mr. Muldaur reported® 
the elimination of a good many insular 
difficulties attending the relations of the 
central station, electrical contractor 
and jobber through the medium of the 
Society and stated that there was such 
manifest satisfaction upon the part of 
the present members that the ranks of 
the Society were continually gaining in 
numbers and in strength. 

The afternoon session was devoted 
to the reading and discussion of papers 
having to do with the practical work 
of the electrical contractor. The first 
paper was presented by Russell H. 
Eddy, of St. Paul. Mr. Eddy discussed 
progress in construction work and 
brought to this discussion a very inter- 
esting account of the wiring of old 
houses and flat buildings in St. Paul, 
using armored conductors. Mr. Eddy 
preferred the use of armored conduc- 
tors to rigid conduit, or knob and tube 
work, because it confined the installa- 
tion to the apartment of the tenant se- 
curing the service. One-half inch ar- 
mored conductor was run around flush 
with the picture molding and then 
fished above the ceiling to the center 
outlet. Where a gas stub was avail- 
able, a flat plate was screwed up and 
made fast with a lock-nut and bushing; 
where there was no gas stub the flat 
plate was fastened directly on the plas- 
ter, toggle bolts being inserted into the 
plaster so as to hold across several 
laths. The use of the flat plate was pref- 
erable, Mr. Eddy said, in wiring ex- 
isting buildings, as it made it unneces- 
sary to clip around the plaster, which 
would be the case if shallow boxes 
were used. Another point of importance, 
to Mr. Eddy’s mind, is that the flat plate 
eliminates the possibility of sand run- 
ning down into the canopy where the 
surface of old plaster is broken. An- 
other important element in the use of 
armored conductor is that it can be in- 
stalled very rapidly, one Journeyman‘ 
and a helper doing a surprising amount 
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of work each day; a low price can be 
figured on the job and a good profit 


made. Another interesting point 
brought out by Mr. Eddy was that 
when his bid was submitted to the 


owner, he presented samples of the 
armored conductor and the flat plate 
screwed on, and this seemed to the 
owner to be so much greater protection 
from fire than the open system would 
be that he readily consented to use it 
in spite of the fact that it cost a good 
deal more. 

F. G. Dustin complimented Mr. Eddy 
on the neatness of the installation un- 
der discussion. He had inspected the 
installation and said that, to his mind, 
it was perfectly satisfactory and very 
desirable installation, although the chief 
inspector of Minneapolis was opposed 
to the use of the flat plate. 

In reply, Mr. Eddy stated that the 
objection was probably because a plate 
of a little greater diameter than the 
canopy had been used. He had been 
assured, however, that the Appleton 
Electric Company of Chicago has 
placed on the market a plate which 
would be entirely satisfactory for work 
of this character. Mr. Eddy also ex- 
plained that in wiring these apartments, 
that a drop cloth had been used and 
that each room had been taken care of 
at one time, so that the tenant was not 
inconvenienced in any way and no dam- 
age whatsoever was inflicted either 
upon the building or the furniture of 
the tenant. The work was facilitated 
by the use of an H. B. Martin portable 
bench vise set up on the back porch of 
the house. 

Mr. Dustin presented a review of the 
progress in the manufacture and instal- 
lation of wiring devices during the last 
twenty-five or thirty years. He had an 
exhibit of these old-time wiring devices 
and he showed that there have been 
but few changes in ideas, the difference 
between the old material and the new 
being to a great extent the substitution 
cot better insulation and some refine- 
ments in design. 

A very interesting paper on methods 
ot estimating and presenting some 
ideas with regard to taking care of 
unusual installations was presented by 
R. E. Russell, of W. L. Gray & Com- 
pany, Minneapolis. 

This was followed by a paper by 
A. W. Lindgren, of the Northwestern 
Electric Company of Duluth, entitled 
“Office Forms and Methoas of Han- 
dling Out-of-Town Contracts.” 

Clovis M. Converse of the Electric 
Construction Company, St. Paul, de- 
scribed the progress of securing, enter- 
ing, forwarding and billing an order. 
When a job is bid on, the credit of the 
new customer is first established. If 
this is satisfactory and it 1s desirable 
to continue the work, a construction 
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crder is made out which contains the 
name of the customer, the location of 
the job and enough descriptive matter 
to identify the leading features. If it 
is a big job it is merely referred for de- 
scriptive matter to “As per plans and 
specification.” A copy of this con- 
struction order is given to the foreman 
with a labor sheet and on small work 
the labor sheet is handed to the man 
in charge of the work, who is held re- 
sponsible for the filling in of the de- 
tails. There are two material forms. 
One for stock taken from the com- 
pany’s supply bins, and one for stock 
ordered from outside sources. All ma- 
terial coming in from a job 1s properly 
credited and all outgoing material 
checked by the bookkeeping depart- 
ment and cross-checked on the deliv- 
ery slips by the man in charge of the 
work. No supplies are sent out or ex- 
tra parts delivered without a signed 
order from some person in a responsi- 
ble position. All correspondence and 
business forms relating to each job 
are given an individual number and 
everything is kept together in a sin- 
gle folder bearing the same number. 
When the work is completed, all of 
the work tickets and material tickets 
are withdrawn from the folder, the 
cost of material is priced and proper 
extensions made, the labor and outside 
expense is figured and extensions made, 
and all costs and charges assembled 
and computed on a counting machine. 
In billing, where the matter is a small 
item, a blanket bill for time and mate- 
rial is made out. Where the job isa 
big one, and the customer demands it, 
time and material are itemized when 
billing. 

In the discussion which followed. W. 
I. Burgess, of the Burgess Electric 
Company, Duluth, described a method 
of keeping tab on the amount of con- 
cuit run each week on an out-of-town 
job. A set of two blue prints are kept 
rotating; No. 1 is sent out on the job, 
and the following Saturday morning, 
No. 2 is sent to the foreman in charge. 
On the Monday morning following the 
foreman marks off with a red pencil the 
work run during the previous week. 
Cn the following Saturday morning, 
No. 1 blue print goes back to the fore- 
man, and on the following Monday 
morning No. 2 is sent in to the office 
marked for the work run during that 
week, 

Other papers presented were “The 
Necessity of Knowing <All About 4 
Contract and the Requirements of an 
Installation Before Completing a Bid,” 
by A. W. Lavalle; by A. W. Jalim. en- 
titled “The Value of Perfect Specifca- 
tions,” and by W. H. Vilett, of the 
Sterling Electric Company, Minneapo 
lis, entitled “Lines of Credit, Collec- 
tions and Discounts.” 
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National Association of Electrical Inspectors. 


Tuomas Henry Day, President, 
59 Deerfeld Avenue, Hartford, Conn. 


H. S. Wywxoor, Vice-President, 
Municipal Building, New York, N. Y. 


Witiiam Lincotw Situ, Secretary and Treasurer, 
Y Concord, Mass. 


James E. Core, Representative on Electrical Committee of National Fire Protection Association, 
City Hall Annex, Boston, Mass. 


Secrron REPRESENTATIVES: 


C. H. Fletcher, H. Burnes, British Columbia. 

A. W. Hopkins, G. W. Perry, Western New England. 
Washington Devereux, A. H. Lilley, Philadelphia. 

E. Knight, Eastern Massachusetts. 
Smith, New York City. 


N. Davis, H. A. 
C. A. Hannan, O. E. 


Execeteve Committee 


Euvcene N. ‘Davis, Chairman, Brookline, Mass. 


C. W. Mitchell, John W. Carrell, California. 


Secretary’s Message. 


The Secretary wishes to apologize 
for a slip in his last message where, tn 
stating President Day’s appointments 
for the committee on the New York 
meeting, the name of J. C. For- 
syth, of New York, was omitted, as 
was also the further statement that the 
President had requested the Secretary 
himself to act as secretary of that com- 
mittee. 

The Secretary has also been in- 
formed by the President that the date 
for the meeting will be March 23, 24 
and 25. The banquet will presumably 
bc held on the evening of March 23. 

Headquarters, as has been said, will 
be at the Hotel Martinique, and it is 
desired that as many members as pos- 
sible will plan to stop there, as it makes 
it more pleasant all round. The hotel 
is very handily situated at Thirty-sec- 
ond Street and Broadway, and is a very 
satisfactory and comfortable one. 


Notes From the Sections. 

The annual meeting of the British 
Columbia Section was held on Friday, 
January 8. Officers elected: C. H. 
Fletcher, city electrician of Vancouver, 
president; J. C. Digby, assistant city 
electrician of New Westminster, vice- 
president; W. A. Oswald, assistant in- 
spector of theaters, Vancouver, secre- 
tary-treasurer; H. E. Grant, Vancouver. 
press secretary; representatives on ex- 
ecutive committee, C. H. Fletcher and 
G. Hubbard, of the N. A. E. I. 

Secretary Oswald reports that they 
expect quite an increase of membership 
at their next meeting. They have 
adopted a regular program of discus- 
sion and work for the ensuing year and 
anticipate in every way a very pros- 
perous and valuable season. 

The Western New England Section 
will meet on February 10 at Hartford, 
President Perry of Hartford, giving a 
talk in the morning. The details of the 
meeting have not as yet been report- 
ed to the Secretary, who hopes if pos- 
sible to visit the Section at that meet- 
ing. 

The Eastern Massachusetts Section 
met January 21 at the office of the Com- 
missioner of Wires in Boston and gave 
Practically the entire time to the con- 
sideration of a bill which is to be pre- 


“LET THE CODE DECIDE.” 


The matter appearing In this sec- 
tlon consists of questiors on the Na- 
tional Electrical Code, its Interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir. 
ing are in accord therewith. These 
questions are gladly recelved from 
anyone Interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
Ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction, 

it should be understood that no 
pretense is made to give an authori- 
tative Interpretation of the Code. 
This Is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but It has no right, and 
claims no right, to give a final In- 
terpretation of anything In the Code. 
it Is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it Ils felt that the occasional! dif. 
ference of opinion Is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of ebscure 
pointe. 

The aim is to help toward a bet- 
ter understanding of the Code on the 
past of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cislom In applying It; and harmoni- 
ous action of those using It, for the 
common good. 


sented to the legislature for the licens- 
ing of electrical contractors and wire- 
men. This bill has been prepared by a 
large committee representing practical- 
ly all the electrical interests in the 
state, so far as they would be interested 
or affected by such a bill. Asa result 
cf the meeting the Section voted to ap- 
point a committee to appear at any and 
all hearings on the bill and state the 
position of the Section, which was: 
“Voted that while this Section desires 
to go on record as in thorough accord 
with the purposes of this bill, and be- 
lieves some system of license is neces- 
sary to the wellbeing of the business 
in this Commonwealth, it does not feel 
that it has any particular reason to 
press this particudar bill nor any spe- 
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cial provisions therein, being entirely 
willing to accept anything which is 
worked out by those more immediate- 
ly concerned so long as it contains the 
basic principle of licensing and ensures 
proper supervision of work.” 

The Secretary recently received a 
note from Secretary Hannan of the 
New York Section apologizing for not 
having more of interest to report and 
stating it was difficult to get things un- 
der way. The Secretary has gathered 
that the principal difficulty is in find- 
ing a large enough room in New York 
for the members to get into at once 
and all be able to take part in the pro- 
ceedings. 

In conclusion he desires to say that 
the two questions printed herewith 
clean up his desk and earnestly re- 
requests members to think up some 
new ones at an early date. 

In this connection he may say that 
hc has two or three on his desk which 
cannot be used as, while interesting, 
they are not within the scope of our 
work, one or two being matters of con- 
struction which should really go to the 
leboratories, and the others not ger- 
mane to the Code. 


Master Control Switch. 
Question 285. Would the Code al- 
lcw a master control switch for all or 
a part of the lights in a residence, in- 

dependent of all other switches? 


Answer 1(P). The Code places no 
limit upon the number of switches 
which may be allowed on an interior 
electrical equipment. 


Answer 2(M). There is nothing to 
prohibit the installation of a master 
control switch for all or part of the 
lights, provided it is located between 
the main fuses and those of the branch 
circuits. 


Answer 3(H). The service switch 
required by Rule 24a is really a master 
switch and I can see no objection to 
installing another if desired, provided 
it is on the building side of the serv- 
ice switch referred to. 


Answer 4(F & G). Yes, if the switch 
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is designed and wired so that the branch 
circuit fuses are not short-circuited. 


Answer 5(B). There is no reason 
why, under the Code, a master control 
switch should not be installed for all 
or a part of the lights in a residence, 
this switch to be independent of all 
other switches except the service 
switch. 


Answer 6(U). I know of no rule to 
prevent it. 


Answer 7(S). I find nothing in the 
Code bearing on this question. ] should 
approve an installation of this kind. 
The wires from the master switch 
sl.ould not control over 660 watts. If 
the combined load is more than 660 
watts, it should be divided and properly 
protected. 


Answer 8(V). Only in theaters or 
other buildings used for public assem- 
bly. 


Answer 9(N). There is nothing to 
prevent it; in fact, in my own house, I 
kave such a master switch in the front 
hall for the whole house, and the base- 
ment, first floor, second floor, and at- 
tic can also be cut off, each independ- 
ently. 

Answer 10(Q). Master control 
switches are allowed under both con- 
ditions in the question. This switch 
when made in accordance with the 
Code rules and under Laboratory in- 
spection is always considered safe if 
properly located and wired. 


Answer 11(A). I can see no objec- 
tion to such a switch. Sometimes a 
person wishes to open the switch dur- 
ing a thunder shower and cannot oper 
the company’s service switch owing to 
the same being sealed. 


Answer 12(R). Yes, if this means an 
emergency system using three-point 
switches with a fused emergency leg 
for each circuit. 


Answer 13(0). The Code imposes 
practically no restriction on the proper 
use of approved switches. A more defi- 
nite answer cannot be given to this 
question, unless it is more clearly 
worded or accompanied by a wiring 
diagram. 


Answer 14(E). 
course, the circuits 
fused and the individual circuits did 
not exceed 660 watts. We frequently 
find an approved panel with a number 
of switches connecting circuits to the 
Lusses through fuses, with a master 
switch at the supply end of the busses. 


Yes: providing, of 
were separately 
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Service Entrance. 

Question 286. In my territory two 
lighting companies are competing for 
business, often having services in the 
same building, and it is expected the 
company last entering shall set its 
service switch beside the one already 
in. Am I justified in requiring this un- 
der the Code, or does the latter allow 
the companies to enter at points most 
convenient to their lines, though far 
apart in the building? 


Answer 1(P). The Code does not 
require that two independent services 
shall be placed side by side. However, 
it is better so to place them where 
practicable. 


Answer 2(M). The only rule of 
which I know that would apply is the 
first part of Rule 24b. 


Answer 3(H). Rule 24a makes no 
reference to point of entrance, as this is 
usually left to the company furnishing 
service. It strikes me that the require- 
ment complies with good construction. 


Answer 4(F & G). It is the best 
practice for all concerned to have the 
service switches in close proximity, 
although the Code only requires it to 
be in nearest readily accessible place 
tc the point where wires enter the 
building. 


Answer 5(B). Conditions referred to 
do not exist in this territory. It would 
seem advisable, where practicable to do 
so, to have the switches located under 
such conditions as to make both serv- 
ices handy of access at the same time, 
which would necessarily mean that they 
be located near each other. 


Answer 6(U). I know of no rule as 
to location as long as it is easily ac- 


cessible to police and firemen. 


Answer 7(S). The Code is silent on 
this question. For convenience the 
switches should te near together. Jn 
case of fire it might make a great deal 
of trouble if they were a great distance 
apart. 


Answer 8(V). In my opinion you 
are pursuing the proper course. 


Answer 9(Q). The Code does not 
cover location, only construction and 
protection. Owners and municipalities, 
however, very properly may. 


Answer 10(N). The Code does not 
cover this point at all, the only require- 
ment being “nearest readily accessible 
point to place of entrance.” This 
might be exactly complied with in case 
of prior company, and palpably contra- 
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vened in the case of the second. In 
such a case I should, however, very 
distinctly hold to the position taken 
by the questioner. I think it would be 
of more importance to concentrate the 
service switches for police and fire- 
nien’s sake than to strictly follow the 


other course. 


Answer 11(A). The Code is hardly 
concerned with service entrance. It 
also depends on whether the municipal 
inspector specifies service locations, as 
is frequently the case, or allows the 
companies to select their own. I think © 
the plan is a good one. 


Answer 12(R). You are not justified 
by the Code; but you are right in many 
cases in calling for the switches to be 
in the same place. 


Answer 13(E). I do not understand 
that the Code has jurisdiction in the 
question raised. So long as the meth- 
od of making the service entrances and 
the manner of caring for them within 
the building are within the spirit and 
intent of the Code, I do not feel that 
the Code can be expected to deal with 
the competitive spirit of two or more 
public utility companies in the same 
community. 


Answer 4(O). There are no Code 
rcquirements governing the matter of 
the precise location of service entrances 
into buildings. In this city the problem 
is solved by the following requirement 
in the Electrical Section of the City 
Building Code: 

“Be it further ordained, etc., That 
every building other than a private 
dwelling in which electricity is used for 
light. heat or power, shall have the 
supply wires leading from the street 
mains enter the building at some con- 
venient location on the ground floor, 
rcadily accessible to the occupants of 
the building, and said supply wires to 
be provided at this location with main 
cut-off switches, as few in number as 
conditions will allow, so arranged that 
all current for light, heat or power can 
te cut off from the building.” 

eee ey eevee 
The Production of Rutile. 

The only rutile produced in the 
United States during 1914 was, as here- 
tofore, that put out by the American 
Rutile Company at Roseland, Va. The 
company produced 94 tons of rutile 
carrying 95 per cent of titanium diox- 
ide and as a by-product 89 tons of 
ilmenite carrying about 55 per cent of 
titanium dioxide. 

Rutile is used in electrodes for arc 
lamps, for making ferrotitanium for 
use in cast-iron and steel, in ceramics 
and chemicals. Concentrated rutile 
sells for $50 to $400 a ton. 
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IDAHO. 

The Idaho Power and Light Com- 
pany was granted a certificate of con- 
venience and necessity authorizing it to 
furnish electric service in the counties 
of Twin Falls, Gooding and Lincoln. 
The decision, rendered January 16, 1915, 
authorizes the applicant company to 
enter territory served by the Great 
Shoshone and Twin Falls Water Pow- 
er Company, and has the effect of re- 
versing the opinions of the Commis- 
sion dated February 18, 1914, and No- 
vember 7, 1914. Before reviewing the 
decision in the present case it is im- 
portant that a brief history of the case 
be given. 

In the decision rendered February 
18, 1914, in the case of the Great Sho- 
shone & Twin Falls Water Power Com- 
pany vs. Idaho Power & Light Com- 
pany, the Commission ordered the de- 
fendant to desist from the construction 
of its system to serve the territory oc- 
cupied by the Great Shoshone Company 
and rendered a decision in favor of pro- 
tection of the established company 
from needless competition. The de- 
fendant applied to the Supreme Court 
of the State for a writ of review and 
the same was duly prosecuted in the 
Supreme Court and a decision rendered 
June 27, 1914. In this decision the Su- 
preme Court fully reviews the decision 
oi the Commission and defines the 
scope and intent of the public utilities 
law. The order made by the Commis- 
sion was affirmed. 

Following the conclusions reached by 
tre court, the Commission again ren- 
dered a decision in the matter, dated 
November 7, 1914, refusing the certifi- 
cate of convenience and necessity to 
the Idaho Power and Light Company 
to enter the territory in question. In 
this decision the Commission finds that 
the Great Shoshone company is render- 
ing adequate service and has proved 
itcelf willing to meet the suggestions 
of the Commission for a reduction of 

its rates. 

On December 9, 1914 (a change in 
the membership of the Commission 
having taken place), an order was is- 
sued again opening the case for re- 
hearing. In the decision of January 
16, 1915, the former position of the 
Commission is reversed. The effect of 
the latter decision is to permit the en- 
trance of a second utility in the ter- 
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ritory in question. The Commission 
says: 

“Having taken our public utility law 
almost literally from the California law, 
we are presumed to have adopted also 
the interpretation theretofore placed 
upon it by the California Railroad Com- 
mission.” 

The Commission then cites the hold- 
ing of the California Commission in the 
case of the Pacifc Gas and Electric 
Company vs. The Great Western Pow- 
er Company, and says: 

“It is urged that the policy above 
enunciated, if competition were per- 
mitted, would result in the ultimate 
consolidation of competing companies, 
after a period of more or less fierce 
competition, whereafter the consoli- 
dated utility would claim the right in 
the courts to receive from the public 
rates high enough to yield to the com- 
pany a return on all the property of the 
original competitors, including the 
property which had been duplicated and 
a large portion of which had been 
‘junked.’ This objection is imaginary 
rather than real. This would be true 
if ‘cut-throat’ competition were per- 
mitted and typifies the condition of 
affairs before the enactment of the 
public utilities law. 

“In the first place, this Commission 
is given the right to establish rates of 
al. utilities, and it shall be the policy 
of this Commission to see that all utili- 
ties will be allowed a just compensa- 
tion of the value of their property used 
and useful for the public purpose; they 
cannot continue to expect the public 
to pay to them rates high enough to 
yield unreasonably high returns on the 
property. So that if a new company 
should be permitted to enter the terri- 
tory now served by the Great Shoshone 
company, competition will exist only as 
to the kind and character of service to 
be rendered and the numerous and 
divers uses to which electric energy 
may be applied. 

“Idaho is a young and growing state, 
with tremendous possibilities of de- 
velopment, and it seems against public 
policy. that this Commission should 
tuke any step that would tend to tie up 
the unlimited undeveloped water pow- 
er of this state and thereby retard the 
development of our resources. The de- 
velopment of this natural resource, ly- 
ing at our very doors, should be en- 
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couraged so that the people may en- 
joy the privileges and comforts which 
are rightfully theirs... . 

“We therefore conclude that the Cali- 
fornia rule as herein enunciated is the 
only rational rule for this Commis- 
sion to adopt. Having adopted a rule 
it: this matter, we must next make the 
proper application of the facts in this 
case and determine if they fall within 
said rule. There are three questions 
which present themselves for considera- 
ticn, viz.: 

“1. Was the Great Shoshone & Twin 
Falls Water Power Company render- 
iv g adequate service in the field in ques- 
ticn at the time of the threatened com- 
fetition by the applicant herein? 

“2. If the service was adequate, were 
the rates reasonable? 

“3. Was and is the territory in ques- 
tion completely served by the Great 
Shoshone & Twin Falls Water Power 
Company ?” 

The Commission, after discussion of 
the testimony offered, concludes that 
the 

“Great Shoshone company was and 
is in a position to render reasonably 
good service to the citizens of the com- 
munities in question.” In the matter of 
rates the Commission points out that 
before the threatened competition, in 
1912, the company had in effect a max- 
imum rate of 15 cents, which has been 
reduced to a maximum of 9 cents at 
the present time. 

“We, therefore, must conclude that 
the Great Shoshone company at the 
time the territory in question was 
threatened with competition, was not 
furnishing electrical energy to the in- 
habitants of the various cities, towns, 
and villages in said territory at reason- 
able rates.” 

The Commission, however, does not 
make any further statements in regard 
to the reasonableness of the rates at 
present offered by the company. 

“We next come to the third proposi- 
tion. Was and is the territory in ques- 
tion completely served by the Great 
Shoshone company? The record shows 
that the Great Shoshone has construct- 
ed 96.87 miles of rural distribution 
lines, scattered over six counties and 
radiating out from 18 different cities, 
towns and villages as distributing cen- 
ters. From those facts we can hardly 
conclude that the entire territory of 
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those six counties was completely oc- 
cupied by the Great Shoshone com- 
pany. The California Commission in 
the case of the Pacific Gas and Elec- 
tric Company vs. Great Western Pow- 
er Company, supra, page 212, said: ‘But 
the fact that a power line, for instance, 
crosses a county and in the immediate 
vicinity of its line is distributing elec- 
tricity for power and light purposes, 
certainly could not lead us to conclude 
that the entire territory of such county 
was completely occupied by the existing 
utility.’ 

“Another question urged by the ap- 
plicant was that the Idaho Power and 
Light Company can furnish power 
more cheaply than the Great Shoshone 
company by reason of its smaller in- 
vestment. Evidence was introduced 
showing the property cost of the Sho- 
shone company to be something like 
$4,217,203.84 while that of the Idaho 
Power and Light Company was $2,- 
192,009.20. These figures were com- 
piled from the annual reports of the 
companies filed with this Commission. 
This matter of values or cost was very 
lightly touched upon and we can hard- 
lv give very much weight to the same. 
We would hesitate considerably be- 
fore accepting the same as final in a 
rate-making contest. We are satisfied 
from the evidence introduced, however, 
that the Idaho Power and Light Com- 
pany can furnish power as cheaply, if 
not more cheaply, than the Great Sho- 
shone company and that is as far as 
we care to discuss the matter in this 
case.” 

“We do not wish to be understood as 
holding, or intending to hold, that the 


coor of competition will be thrown. 


wide open in this State; but, unless it 
is shown that the utility desiring to 
enter a competitive field can give such 
service as will be a positive and mate- 
rial advantage to the public, it will not 
be allowed to enter a field already oc- 
cupied; provided always, that the ex- 
isting utility is furnishing the public 
in its territory with adequate service 
at reasonable rates at the time of the 
threatened competition. Each case 
must be decided upon its own particular 
merits. : 

“With the findings above set forth 
ard the views herein expressed, the 
conclusion which must follow is that 
the order heretofore entered in this 
case on the original hearing, being Or- 
der No. 169. should be vacated and 
set aside, and that the application of 
the Idaho Power and Light Company 
for a certificate of convenience and 
necessity be granted.” 


ILLINOIS. 
Standards of Telephone Service. The 
Commission has issued tentative stand- 
ards of telephone service, and a con- 
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ference with representatives of tele- 
phone companies has been held for the 
purpose of discussing and criticising 
the proposed rules from the standpoint 
of these utilities. 


MISSOURI. 

Report. The Commission has issued 
in bound form its first report, con- 
taining the decisions of the Commis- 
sion during the period from April i5, 
1913, to September 24, 1914. 


OHIO. 

Beecher W. Waltermire, of Findlay, 
O., has received the appointment to 
succeed E. W. Doty as a member of 
the Public Utilities Commission. Con- 
firmation of the appointment by the 
Senate will be withheld until a law is 
enacted readjusting the salaries of state 
officials. Pending this action, Mr. Doty. 
whose term expired February 1, will 
continue in office. 

The Columbus Railway, Power and 
Light Company. The consolidation of 
the different electric companies of 
Columbus into one corporation, the 
Columbus Railway, Power and Light 
Company, was approved by the Com- 
mission on February 1, 1915. 

Diamond Light Company. The Supe- 
rior Court has refused to dissolve the 
temporary restraining order prevent- 
ing the Union Gas and Electric Com- 
pany from interfering with the wires 
and conduits of the Diamond Light 
Company in the basement of the build- 
ing occupied by the Weber Company. 
From this building the company is sup- 
plying electric service to consumers in 
the neighborhood, in competition with 
the Union Company. 

The decision of Judge Gorman of the 
Court of Common Pleas, which held 
that the Diamond Company may pro- 
ceed to do business without a fran- 
chise, was noted in ELECTRICAL REVIEW 


AND WESTERN ELECTRICIAN, November 
28, 1914, p. 1043. 
PENNSYLVANIA. 
Prompt-Payment Discount. The 


Commission has ordered that all pub- 
lic service companies imposing pen- 
alties for failure to pay bills promptly, 
or allowing discounts for prompt pay- 
ment of bills, must provide in their 
posted and filed tariffs, a rule clearly 
stating the said purpose for which, and 
the exact circumstances and conditions 
under which penalties are imposed and 
discounts allowed, and in the case of 
allowance of discounts, stating in clear 
and unambiguous terms whether or not 
payments mailed, as evidenced by 
United States postmark, on or previous 
to the last day of the discount period, 
will be deemed by the company to be 
payment of the bill within such dis- 
count period. 
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The Utilities Commission expresses 
no opinion with respect to the ad- 
visability of the continuance or adop- 
tion ot a rule providing for the mailing 
of a payment on the last day of the 
discount period, but issues the ruling 
merely for the purpose of requiring 
that such practices as are in vogue, or 
as may be adopted, shall be clearly set 
forth in the tariff and applied equally 
and without discrimination or prefer- 
ence to all shippers, consumers and 
patrons under like conditions and un- 
der similar circumstances, as provided 
by the public service law. Public serv- 
ice companies are ordered to comply 
with this ruling on or before March 
1, 1915, on five days previous notice to 
the Commission and the public. $ 


East Berlin Railroad Company. Resi- 
dents of East Berlin complained to the 
Commission that the East Berlin Rail- 
road Company refused to furnish serv- 
ice over a certain line. It was conceded 
at the hearing that the operation of 
this line has been a financial failure and 
the respondent contended that for this 
reason the company had a right to 
cease exercising the franchise conferred 
upon it by the State. The Commis- 
sion points out that the granting of 
the charter to the company did not give 
to it a mere license which it can surren- 
der without the consent of the State. 
When a railroad charter is granted the 
company secures the right to construct 
the line mentioned in the charter, and 
when it has exercised that right it en- 
ters into a contract with the State to 
operate the line until such time as the 
State has authorized it to discontinue 
the operation. It is true that the State 
may look upon nonuse as a forfeiture 
of the rights granted and proceed to 
declare the franchise null and void, but 
until such action is taken the company 
is bound to perform the service which 
it undertook when it constructed its line 
under the powers given it by its chart- 
er. In other words, until either the 
State has forfeited the charter or the 
company has surrendered the same, the 
contract between the- State and the 
company must be carried out accord- 
ing to its terms. The order of the 
Commission is that the East Berlin 
Railroad Company shall resume service 
over its line. 

WISCONSIN. 

Walter Alexander has been appoint- 
ed by the governor as a member of the 
Railroad Commission to succeed David 
Harlowe. For the last five years Mr. 
Alexander has been a master mechanic 
with the Chicago, Milwaukee and St. 
Paul Railroad. 

The appointment of Carl D. Jackson 
as commissioner to succeed John H. 
Roemer, recently resigned, has been 
confirmed by the Senate. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


Problem 22. 


per minute. 


teresis; and (c) eddy current. 


SOLUTION OF PROBLEM 323. 


Answer to Question a. 


When running without excitation the 
losses in a generator consist of friction 
losses in the bearings and brushes, and 
windage losses assuciated with the revolv- 
ing armature. From the data given in the 
problem the friction and windage loss at 
full load and 1,200 revolutions per minute 
is 680 watts, since the magnitude of the 
load affects the friction and windage loss 
but little and the machine is being run un- 
der test at the rated speed. 

The magnetic polarity of any point on 
the armature core of a dynamo reverses 
regularly as the machine rotates, the 
number of cycles, or double reversals, 
per revolution being equal to the number 
of pairs of field poles. Assuming that 
each molecule in the armature core is 
magnetized permanently (Ewing’s theory 
of magnetism) the reversal of the mag- 
netic polarity at any point on the arma- 
ture must be due to the rotation of each 
molecule about its axis. Following this 
hypothesis the hysteresis loss in a rotat- 
ing armature is attributed to the friction- 
al losses attending the rotation of the 
magnetized molecules. Since the fre- 
quency of the magnetic reversals in the 
armature of a given machine depends 
upon the rotational speed of the arma- 
ture the hysteresis loss will vary directly 
with the speed. this theory being verified 
to a close degree by experiment. The 
effect of other factors upon the hysteresis 
loss (Px) is shown by 
[37] P»=KVfB'* 
where K is a constant depending essen- 
tially upon the kind of iron or steel used. 


DIRECT CURRENT. 


For the purpose of determining its stray power losses a 20-kilo- 
watt 230-volt shunt generator is direct-connected to a shunt motor. 
From tests made upon the motor its power output is known for any 
value of power input and in this manner the power input to the 
generator can be obtained at any condition of operation. 
generator unexcited the power input to the generator is 680 watts 
at 1200 revolutions per minute and 550 watts at 1,000 revolutions 
With the generator excited from an external source, 
at a speed of 1,200 revolutions per minute and a terminal voltage of 
240 volts, the power input to the generator is 1,320 watts at no load. 
If the field current is maintained constant and the speed is reduced 
to 1,000 revolutions per minute, the power input at no load is 1,050 
watts. Assuming the armature resistance (hot) between brushes to 
be 0.12 ohm, find the following generator losses at full load and 
1,200 revolutions per minute: (a) friction and windage; (b) hys- 


With the 


V is the volume of the armature core, f 
is the frequency of the magnetic cycles 
and is proportional to the rotational speed 
of the armature, and B is the magnetic 
flux-density in the armature. 

In Problem 9 it was stated that when 
a filament moves through a magnetic field 
an emf, is generated in the filament; the 
magnitude of this emf. is given by [27]. 
Since each filament in the core of a ro- 
tating armature cuts magnetic flux during 
some part of a revolution, an emf. is gen- 
erated in the armature core which causes 
currents, called eddy currents, to flow in 
the iron. This circulation of current in 
the armature core is accompanied by an 
eddy-current loss which by [20] is pro- 
portional to the square of the current. 
Since the power loss is proportional to the 
square of the current and the current is 
proportional to the generated emf. and 
therefore to the speed, the power loss 
must be proportional to the square of 
the speed. The law does not hold 
in the case of high-speed machines, 
since the reactance (see Problem 52, Al- 
ternating Currents) of the armature core 
at high speeds is not negligible and varies 
with the speed. In most cases, however, 
the square law holds to a fair degree of 


accuracy. The effect of other factors 
upon the eddy-current loss (P+) is shown 
by ; 
[38] Pe=KVĂV Pf B? 


where K is a constant depending essen- 
tially upon the resistance of the iron. 
V is the volume of the iron, ¢ is the 
thickness of the armature laminations 
(explained below), f is the frequency of 
the magnetic cycles and is proportional 


to the rotational speed of the armature 
and B is the magnetic flux-density in 
the armature. 

Designating the hysteresis loss by P», 
the eddy-current loss by Pe, the friction 
and windage loss by Pr and the power 
input of an unloaded separately excited 
generator by S.P. we may write 
[39] S.P.=P:+Pn»+Pe. 

The summation of these losses is called 
the stray power of the generator. 

From the data given in the problem, 
since the power input at 1,200 revolu- 
tions per minute is 1,320 watts and the 
friction and windage loss is 680 watts, we 
may substitute in [39] as follows: 

(1) 1,320—680+- Pi+ Pe 

or 640—=P1+ Pe 

Since no other factor contained in [37] 
and [38] is changed but the speed, the 
hysteresis loss at 1,000 revolutions per 
minute will be 1,000 P»/1,200, or 0.834 
Pn, and the eddy-current loss will be 
1,0007Pe/(1,200)* or 0.696 Pe. The power 
input and friction and windage loss at 
1,000 revolutions per minute being 1,050 
watts and 550 watts respectively, we may 
write 

(2) 1,050=550-+0.834Pn+-0.696Pe 

or 500=0.834Pr+0.696Pe. 
Solving (1) and (2) for Pn and Pe we 
have Pr=394 watts and Pe=246 watts. 


Answers to Questions b and c. 


The above values of the hysteresis and 
eddy-current losses being found at 1,200 
revolutions per minute, it only remains to 
show that they also hold for the condi- 
tions of full load or more directly to 
show that the flux-density in the arma- 
ture during the test was the same as it 
would be if the machine were running at 
full load. At any given speed the arma- 
ture voltage [28] is proportional to the 
flux-density in the air-gap. The full-load 
line current of a 20-kilowatt, 230-volt 
generator is 20,000/230 or 87 amperes. 
Assuming that the field current equals 3 
per cent of this, or 2.6 amperes, the arma- 
ture current at full load [13] will be 
87-+2.6, or 89.6 amperes. The armature 
voltage at full load [3] then equals 230 
+89.60.12, or 240.7 volts. Since the 
armature voltage during the test was 240 
volts, the flux-density in the air-gap ap- 
proximated the full-load conditions very 
closely. Hence the hysteresis and eddy- 
current losses at full load and 1,200 revo- 
lutions per minute are given by the above 
values, 394 and 246 watts respectively. 

Since the efficiency of a dynamo de- 
pends in part upon the magnitude of the 
stray power losses, it is important that 
each of the constituent losses be reduced to 
a minimum. The friction loss in the bear- 
ings is made as low as possible by care- 
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Problem 72. 


A three-phase, 3,500-kilovolt-ampere, 2,300-volt alternator 1s 
operated in parallel through transformers with a three-phase, 


9,000-kilovolt-ampere, 6,600-volt alternator. 


The first alternator 


has 36 poles and is driven by a reciprocating engine whose gov- 
ernor is adjusted so that the speed falls from 204 revolutions per 
minute at no load to 196 revolutions per minute at full load. The 
other alternator has 30 poles and is driven by a water turbine 
whose governor is adjusted so that the speed falls from 244 revo- 
lutions per minute at no load to 237 revolutions per minute at full 


load. 


(a) For what total load delivered will the frequency be 60 


cycles? (b) What is the greatest load that can be delivered with- 


out overloading either alternator? 


(c) What is the load on each 


when they deliver a total load of 7,500 kilowatts? (d) What total 


load will they divide in proportion to their ratings? 


(e) If the 


governor on the water turbine is readjusted so that the alter- 
nators will divide a load of 8,500 kilowatts in proportion to their 
ratings, how will they divide a load of 5,000 kilowatts? 


ful‘ construction of the bearings and by 
liberal lubrication. The friction loss at 
the brushes is reduced by diminishing the 
pressure of the brushes on the commuta- 
tor as much as possible without inter- 
fering with the commutation or introduc- 
ing too great a voltage drop between the 
commutator segments and the brushes. It 
is not desirable in general to reduce the 
windage loss because the fan action of 
the armature serves to keep it cool. A 
minimum hysteresis loss is obtained by 
using a certain grade of steel; an an- 
nealed steel containing silicon gives the 
best results. The eddy-current loss is re- 
duced by adding elements to the steel 
which increase its resistance without de- 
stroying its magnetic properties (silicon 
aids in this manner) and by building the 
armature up with thin sheets, called lami- 
nations, which are assembled along the 
shaft, the laminations lying perpendicular 
to the shaft. The faces of the lamina- 
tions are usually lacquered to increase 
their contact resistance. 


SOLUTION OF PROBLEM 73. 


Answer to Question a. 

The power outputs of individual alter- 
nators which are operating in parallel is 
for all practical purposes determined sole- 
ly by the speed-load characteristics of 
the prime movers which drive them. Ex- 


cept for the slight influence of small. 


changes in the core and copper losses, 
the characteristics of the alternators them- 
selves play no part in determining the 
division af the load between them. In 
this respect they are quite unlike direct- 
current shunt generators. For example, 
if the latter are operating in parallel the 
load may be shifted from one to the other 
by increasing the excitation of the one 
and lowering that of the other. With al- 
ternators a similar change in the excita- 
tions will merely alter the phase relations 
of the armature currents but will produce 


ro appreciable change in their power out- 
puts. 

The reason for the difference in the two 
cases is this. With direct-current gen- 
erators there is no definite relation that 
need exist between their speeds. Alter- 
nators, however, must run at such speeds 
as to make their frequencies the same. 
That is, it would not be possible to op- 
erate alternators in parallel whose fre- 
quencies varied from each other in the 
least. If they were forced to do so they 
would periodically go through a condi- 
tion of short-circuit, at which time the 
line voltage would of course be zero and 
the armature currents would be several 
times their full-load values. The entire 
solution of problems like the present one, 
then, depends on the fact that the fre- 
quencies of the two alternators must be 
equal. 


Fig. 26a. 


The no-load frequency of the first is 
By [41a] f=36X 204/120 
: =61.2 cycles. 
The full-load frequency is 
f=36X 196/120 
=58.8 cycles. 
The no-load frequency of the second is 
f=30X 244/120 
=61.0 cycles. 
The full-load frequency is 
f=30X 237/120 
=59.25 cycles. 
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Fig. 26a is a rough plot of these speed- 
load characteristics. The ordinates are 
frequencies and the abscissas are in frac- 
tions of the full-load outputs of the al- 
ternators. The frequency, f:, for any 
fraction, Kı, of the full load of the first 
alternator is equal to the frequency at no 
load less the drop in frequency which is 
caused by the load and which is propor- 
tional to it. This drop in frequency from 
no load to full load is 2.4 cycles. For 
any fraction of full load, such as K, it 
would be K:X2.4 cycles. The expression 
for the frequency, fı, of the first is then 

f1—61.2—2.4K, 20... cece, »-- (1) 

Likewise the expression for the fre- 
quency, f+ of the second alternator is 

f:=61.0—1.75K: 

If the frequency is to be 60 cycles 
both fı and f: must equal 60. 

60=61.2—2.4 K, 
K= (61.2—60) /2.4 
=0.5. 

That is, the first alternator is deliver- 
ing one-half of its full load, or 1,750 kilo- 
watts. 

60—61.0—1.75K; 
K.= (61.0—60) /1.75 
=0.571. 
The output of the second alternator +$ 
0.571 5,000=2,855 kilowatts. 

The total load delivered at this fre- 
quency of 60 cycles is 

1,750+-2,855—=4,.605 kilowatts. 

Answer to Question b. 

The load on each alternator may be 
found by graphical construction as shown 
in Fig. 26a. Draw a horizontal line, c b, 
through the chosen value of the fre- 
quency. The fraction of full load that 
each alternator delivers is found at the 
intersections of this line with the char- 
acteristics. Thus the first alternator 
would deliver the fraction K, of its rated 
load and the second would deliver the 
fraction Ks of its rated load. From no 
load up to the point d the characteéristic 
of the first is above that of the second. 
Beyond the point d, however, the char- 
acteristic of the second is above that of 
the first. Fig. 26a readily shows that the 
alternator which is driven by the prime 
mover with the higher characteristic takes 
the greater share of the load. In this 
case as the load is increased the second 
alternator will reach the condition of full 
load before the first. The greatest total 
output that can be delivered without over- 
loading either will be that at which the 
second alternator is delivering its rated 
load. That is, K:=1. Putting this value 
in equation (2) gives: 

f2=61.0—1.75 
=59.25. 

Putting this value of frequency in equa- 
tion (1) gives 

59.25=-61.2—2.4K, 
i= (61.2—59.25) /2.4 
=0.812. 

The output of the second is 5,000 kilo- 
watts. The output of the first is 0.812X 
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3,500, or 2.840 kilowatts. The total out- 
put is 7,840 kilowatts. This is about 92 
per cent of their combined capacities. 

Answer to Question c. 

The expression for the total load is 

Po=3,500K.-+-5,000Ks. 

Since the frequencies of the two alter- 
nators must be equal we can equate equa- 
tions (1) and (2). 

61.2—2.4K:—61.0—1.75Ks 
or 0.2—2.4K:+1.75K:=0 ....... (3) 
or K:=(2.4K:—0.2)/1.75. 

This equation shows the relation be- 
tween the fractions of full load that each 
alternator delivers. 

Substituting this value of K: in the 
equation for the total output gives 

7,500=3,500K,-+ (2.4K:—0.2) 5,000/1.75 

=3,500K.+6,860K:—571 

from which K,=0.779. 

The output of the first alternator is 
P,=0.779X3,500 
=2,730 kilowatts 
P:=7,500—2,730 
=4,770 kilowatts. 
Answer to Question d. 
When the alternators deliver loads that 
are in proportion to their ratings Ki—Kz. 

At the point d, where the characteristics 

cross, each alternator will deliver the same 

fraction of its full-load output. The re- 
lation between K, and Ks for any load is 

shown in equation (3). 

If K.=K, we have 
0.2—2.4Ki+-1.75Ki=0 
K,=0.2/ 0.65 
=0.315. 
The output of the first alternator is 
P,=0.315 3,500 
=1,080 kilowatts. 
The output of the second alternator is 
P3=0.315 5,000 
=1,540 kilowatts. 
The total output is 2,620 kilowatts. 


Answer to Question e. 
In practice the method employed to 
shift the load from one alternator to 
another when they are operating in par- 
allel is one of governor adjustment en- 
tirely. If it is desired to make an alter- 
nator take more load, the governor is 
adjusted so that the speed-load charac- 
teristic is raised. If the alternators are 
to divide a given load in proportion to 
their capacities, the speed-load character- 
istics should be adjusted so that they 
will intersect at the required point. In 
this case the load of 8,500 kilowatts is 
the sum of the rated capacities of the 
two alternators, so that each alternator 
should deliver its rated load at the same 
time. That is, the characteristics should 
intersect at the point where K:=K:=—1. 
If the governor of the second is adjusted 
to bring this about it will shift the char- 
acteristic approximately parallel to itself 
until it passes through the point e. The 
altered characteristic, ge, will have the 
same drop in cycles from no load to full 
load as it did before, but the frequency 
at no load will now be 
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DIRECT CURRENTS. 

Problem 28. 

Given the following data regarding a 20-kilowatt, 230-volt, 
compound (long shunt) generator: terminal voltage constant 
at all loads without adjustment of excitation ; speed, 1,200 revolu- 
tions per minute; resistances (hot) of the armature between 
brushes and of the series field, 0.12 ohm and 0.005 ohm, respec- 
tively; normal shunt-field current, 2.6 amperes; power input to 
generator at no load (terminal voltage 241 volts and shunt-field 
current 2.8 amperes), 1,995 watts; power input to generator at 
no load (terminal voltage 235.5 volts and shunt-field current 2.7 
amperes), 1,928 watts. | 


Find the efficiency of this machine (a) at full load and (b) 
at half load. What per cent of the input to the generator at full 
load is lost in (c) stray power, (d) heating the armature winding, 
(e) heating the series-field winding, and (f) heating the shunt- 
field winding? 

ALTERNATING CURRENTS. 

Problem 73. 

Part I—Two three-phase, 1,500-kilovolt-ampere, 5,500-volt 
alternating-current generators of the same design are operating 
in parallel. They are driven by prime movers whose governors 
are at first (in questions a and b) adjusted to give the same speed- 
load characteristic. The effective resistance and synchronous re- 


-actance of each generator are, respectively, 0.37 and 8.3 ohms per 


phase. The armature windings are connected in star. These 
generators deliver a total constant load of 2,400 kilowatts at a 
power-factor of 0.8 and their rated voltage. 

(a) If the excitations are adjusted so that the armature cur- 
rents are in phase, what are the excitation voltages in each and 
how do the armature resistance losses compare with their full- 
load values? (b) If the excitation of one is reduced and that of 
the other is increased until the first operates at a power-factor 
of 0.95 (lagging) what are the excitation voltages and how do 
the armature resistance losses compare with their full-load 
values? (c) If the governors of the prime movers and the ex- 
citations of the alternators are now adjusted so that the first 
delivers 1,500 kilowatts at unit power-factor, at what power- 


factor does the other operate? Compare the armature resistance © 


losses in each with their full-load values. Draw a vector diagram 
showing the excitation voltages of each. ° 

(d) With the governors still set as in the preceding question, 
the excitations are adjusted so that the alternators operate at 
the same power-factor. What are the armature currents in 
each alternator? Compare the armature resistance losses with 
their full-load values. Draw a vector diagram showing the ex- 
citation voltages of each. 

Part II.—An alternator which has a capacity of 1,500 kilovolt- 
amperes is operated in parallel with one which has a capacity 
of 1,000 kilovolt-amperes. If they are delivering a total load of 
1,800 kilowatts at a power-factor of 0.75, what are the proper 
conditions of operation—in regard to power output and power- 
factor—for each alternator? What adjustments would you 
make to bring these conditions about? 


Solutions of the above problems and two new problems will 
be printed in the next issue. 
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58.8+1.75=60.55 cycles. 

The frequency for any fraction of full 
Icad such as K: will now be 

fs=60.55—1.75 Ko. 

In order to find the division of the 
load of 5,000 kilowatts apply the same 
method as was used in Question c. 
Since the frequencies must be the same 

61.2—2.4A,:—60.55—1.75K; 
or 0.65—2.4K,+1.75K:=0. 
K:= (2.4K:—0.65)/1.75. 

Since the total load is 5,000 xilowatts we 
may write that 

5,000=3,500K,+5,000K:. 

Substitute in this equation the value of 
Kı in terms of Kı just found. This gives 

5,000=3,500K 1+ (2.4K:—0.65 ) 5,000/1.75 

—3,500K,+6,860K:—1,860 
from which K:=0.662. 
The output of the first alternator is 
P,=0.662 3,500 
=2,320 kilowatts. 
The output of the second alternator is 
P:=5,000—2,320 
=2,680 kilowatts. 

The fraction of full load that it deliv- 

ers 1S 
K:=2,680/5,000 
=0.536. 

The first is operating at a greater per- 
centage of its full-load output. This 
agrees with the diagram. 

The division of load between alter- 
nators in parallel is altered by governor 
adjustment alone. With fixed governor 
setting the phase and magnitude of the 
armature currents may be varied over a 
- wide range by altering the field currents. 
This effect will be discussed in the next 
problem. 

EEE 
Pittsburgh Convention of Tech- 
nology Clubs Association. 

The 1915 annual convention of the 
Technology Clubs Association, which 
is the affiliated organization of alumni 
of Massachusetts Institute of Technol- 
ogy, will be held at Pittsburgh, Pa., 
on February 19 and 20. The reunion 
entertainment, and other arrangements, 
are being perfected by the special com- 
mittees of the Pittsburgh Association, 
of which H. A. Rapelye, Oliver Build- 
ing, Pittsburgh, is local secretary. 
Elaborate arrangements are being 
made, and a large attendance is ex- 
pected. On Friday evening a smoker 
will be given at the University Club, 
and on Saturday evening the annual 
banquet will be held. 

a rs 
Chicago Jovian League. 

L. F. Meisner, Jr., of the Edison 
Storage Battery Company, interestingly 
described the nickel-iron battery at 
the meeting of the Chicago Jovian 
League, on February 1. Mr. Meisner 
had samples of the various parts of 
the battery on display and was called 
upon to answer many questions relative 
to details of battery construction and op- 
eration. 
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Northern White Cedar Association 
Holds Annual Convention. 

For the nineteenth time, the members 
of the Northern White Cedar Associa- 
tion met in annual convention, this year 
at Minneapolis, on January 26 at the 
Hotel Radisson. 

President, L. A. Page. Jr., Minneapolis, 
presided and the following firms were 
represented: Bell Lumber Company, 
Minneapolis, M. J. Bell; Crawford Cedar 
Company, Menominee, Mr. Crawford, 
William Patch, Mr. Worth; Duluth 
Log Company, Duluth, Mr. Blackmyer; 
Erickson & Bissell, Escanaba, Mr. Davis; 
Larson Brothers Lumber Company, Min- 
neapolis, Messrs. Russell and Thyren; 
McCulloch & Moss Lumber Company, 
Minneapolis, W. C. Moss; MacGillis & 
Gibbs Company, Milwaukee, J. E. Gerich; 
Learned Cedar Company, Minneapolis, 
C. E. Learned; National Pole Company, 
Escanaba, A. D. McIntyre, H. W. Reade; 
Naugle Pole & Tie Company, Chicago, 
A. T. Naugle, Joe Naugle, Mr. Lafean; 
Page & Hill Company, Minneapolis, L. A. 
Page, Jr, L. L. Hill; T. M. Partridge 
Lumber Company, Minneapolis, T. M. 
Partridge, H. F. Partridge: Pendelton & 
Gilkey, Minneapolis, H. Andereson, H. S. 
Gilkey; St. Croix Pine and Cedar Com- 
pany, Blackduck. James Sullivan, J. C. 
Kolliner; C. P. Tinkham, Milwaukee, C. 
F. Tinkham; Valentine-Clark Company, 
Minneapolis, L. A. Furlong, E. L. Clark; 
White Marble Lime Company, Manis- 
tique, W. B. Thomas; Wisconsin Land 
and Lumber Company, Hermansville. P. 
H. Knolk; Virginia and Rainey Lake 
Company, Virginia, Mr. Berger. 

President Page delivered the follow- 
ing address: 

“In looking over the Rules of Order 
adopted in the Constitution of our or- 
ganization, I find that one of the require- 
ments of the president of this Associa- 
tion 1s to give an address. Just what 
was the intention by the order it 1s hard 
for me to understand, but lest I should 
fail in carrying out your instructions, I 
am now going to fulfill my obligation. 

“This obligation is exceptionally difh- 
cult for me to perform. owing to my 


brief contact with the work. However, 


in going over the record of the year’s 
work, it is very evident that there has 
been a great deal of work done and a 
great deal projected from which the 
members of the Association will receive 
considerable benefit. 

“The Forest Products Exposition at 
Chicago and New York represented the 
first engrossing activity of the Associa- 
tion. It was thoroughly discussed at our 
last annual meeting at Escanaba, Mich., 
and if the discussion is correctly recalled 
by me, we entered the exposition by way 
of displaving our products as our first 
step in the much felt need of publicity 
for cedar. Our arguments are still good 
as to the need of bringing our products 
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before the users of cedar in order to 
meet the arguments put forth by manu- 
facturers of substitutes, but I feel con- 
fident that it is the universal opinion of 
your committee in charge of this exhibit, 
that we failed in this venture in that we 
did not get to the real users of cedar. 

“This was our first step and while we 
may have failed in the direct results, we 
have gained a very decided indirect re- 
sult in having our attention focused upon 
the absolute necessity of concerted action 
against the substitutes of our product. 

“Millions of dollars are being spent 
today in an effort to force various sub- 
stitutes upon the public and if we do 
not meet the situation in a determined 
way, we shall all suffer. 

“Therefore, while the entering into 
the exhibitions in Chicago and New York 
did not directly benefit us, we were so 
stimulated that a special committee was 
appointed by Mr. Benham for the inves- 
tigation of the conditions in relation to 
substitutes. 


“Some very interesting and important 
facts were developed by the various m- 
vestigators. It was hoped that their re- 
sults could be placed before the mem- 
bers in the form of a pamphlet, but the 
problems were so confounding that the 
work of all the committees could not be 
completed in time. The reports of these 
committees will be given to the members 
iater in the order of business and I would 
suggest that their work be approved and 
ordered published for the benefit of the 
industry. 

“The merits of piling and pulpwood 
have not been investigated as the direc- 
tors felt that not enough benefit could 
come to the members from it. However, 
if it is so desired, it can still be done. 

“Another result of our step into pub- 
licity of our products was the formation 
of a committee to look after the exhibit- 
ing of our cedar at the various State 
fairs and other conventions which may 
be deemed desirable by the board of di- 
rectors. H. S. Gilkey, chairman of this 
committee, will give you in detail, later, 
the possibilities im connection with this 
phase of work as he sees it and has ex- 
perienced it this year. 

“To my mind, if the Association has 
done nothing more this year than to start 
this work on the publicity of our prod- 
ucts, we could have felt that our exist- 
ence was justified, but this was only one 
phase of our activity. 

“After much discussion at the sum- 
mer meeting held at Deer River, Minn, 
June 12, 1914, it was decided that the 
constitution and by-laws had become 
outgrown, which fact, together with the 
change of name. necessitated the appoint- 
ment of a committee for the revision of 
our constitution and by-laws. Mr. Fur- 
long, together with T. M. Partridge and 
H. S. Gilkey, have given much thought 
to this work and your careful consider- 
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ation of this very important report is 
urgently requested. 

“Since having had our present secre- 
tary, Mr. Boucher, we who have been 
closest in touch with his office have many 
times realized how fortunate we were in 
having a man with such expert knowl- 
edge of railroad matters. It has never 
been more important than this last year, 
as there have been many threatening 
conditions presented, concerning which 
your railroad committee has found his 
expert advice of extreme importance. H. 
F. Partridge, chairman of this commit- 
tee, will review this work and I would 
ask that all members note the great 
amount of work and the results obtained, 
as it is of importance to you all. 

wThese represent the fields of greatest 
activity for the past year and I feel sure 
that you will all agree, when you have 
heard the reports of your committees, 
that much sacrifice has been made by 
your servants and a great deal of genuine 
penefit given to us all. 

“Qur membership since the last annual 
meeting has been increased by the firms 
of Larson Brothers, of Winthrop, Minn., 
C. P. Tinkham, Milwaukee, Wis., and 
the Virginia-Rainey Lake Company, Vir- 
ginia, Minn., all of which we heartily 
welcome and earnestly hope for close 
affiliation as it is only by active co-op- 
eration that this Association may be of 
mutual benefit. 

“We have lost, by resignation, L. K. 
Deal Company, and C. H. Worcester 
Company. 

“There are no words which can ex- 

press the sorrow we all suffered by the 
death on July 27, of last year, of our 
president, J. W. Benham, and our mem- 
ber, W. P. Bowring. Few of the mem- 
bers knew Mr. Bowring well, but you all 
know the sterling character of your presi- 
dent, Mr. Benham. We have suffered 
keenly, not only as an Association, but 
as individuals, as a character such as 
his, is but seldom among us. His mem- 
cry still remains as an inspiration to us 
all. At a special meeting of the direc- 
tors, resolutions were drawn and spread 
upon the minutes of the Association. 
Copies were sent to their families and 
to the companies with which they were 
respectively connected. 

“No address of your president would 
be complete without a remark as to the 
business outlook for the coming year, so 
I will attempt to give a normal interpre- 
tation of the abnormal situation. The 
conditions have been a severe strain upon 
our industry. The war has produced 
a stagnation in all lines and will con- 
tinue to hold up business for some time. 
The crest of depression seems to have 
passed, however, if the financial reports 
are to be believed, but the country is still 
far from normal. There will undoubted- 
iv be a gradual awakening of business 
which should affect the post and short 
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pole trade first. We hope this will be 
good this year. 

“A careful study of the stocks on hand, 
as shown by the annual report, indicates 
no shortage of stocks to take care of 
the probable demand. It has been the 
salvation of our condition, if such salva- 
tion can be yet claimed, that our produc- 
tion for this year is so materially less- 
ened. On the whole, we can safely look 
forward to a general resumption of busi- 
ness in all lines, coming gradually but 
surely. 

“In closing, I wish to thank all the 
members of the committees for their 
ardent and enthusiastic support of all 
matters pertaining to the betterment of 
the Association’s affairs. The Associa- 
tion is worth only as much as we want 
to make it, but with such support as 
has been given this year, there will be 
an increasing benefit accruing to us all.” 

The report by Secretary Boucher was 
presented as follows: 

“The year of 1914 has been a particu- 


L. A. Page, 
the Northern 
the president of 
Minneapolis. 


the unexpired term president on the 
death of Mr. Benham. His administra- 
tion was so successful that he was the 
unanimous choice for president for the 
ensuing year. Mr. e is an executive 
of unusual ability, is very popular among 
the cedarmen, and while of a modest and 
retiring disposition, he has been acknowl- 
edged a leader in every community where 
his business or social activities have found 
him. When a student at the University of 
Minnesota he was a star football player on 
the championship team. 


larly busy one for our Association, main- 
ly because of agitation on the part of 
the railroads and increased activity of 
cur members. Much time was consumed 
by the secretary’s office in arranging data 
for use as evidence at the various hear- 
ings, the result of which will be made 
known to you by the committee chair- 
man. 

“During May a new reference book 
was published, and in October a reissue 
of the rate-book was made, the distribu- 
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tion of which is proceeding as usual with 
a good demand by the general public, the 
price to whom is $1 each, and 25 cents 
to members will amply cover the cost 
of compilation. Five inspections were 
arranged and satisfactorily performed. 

“Several changes in tariffs affecting the 
movement of cedar products, the subject 
of complaints by members were secured. 
A transit privilege was added to the 
tariff of the M. & I. to points on the 
Midland Continental; extension of 
through rates was secured from Great 
Northern points to the Northgate Branch 
in North Dakota. The minimum weights 
were reduced from Canadian Northern 
points to Chicago and rate points; mini- 
mum weights were reduced from points 
on the Northwestern in Wisconsin to 
points on the Milwaukee in Wisconsin; 
provision for double loads was added to 
the Great Western tariff from the Twin 
Cities; of the matters still in hand is 
the restoration of lower rates on poles 
from Northern Missouri junctions to 
Texas, which will make possible lower 
rates to Texas. The adjustment of rates 
from the M. & I. to Texas which are 
now in effect on an unlawful basis; the 
publication of rates from Great Northern 
points to points on the Surrey cut-off in 
North Dakota, the last of which has 
been promised, will be accomplished 
soon. The publication of a reasonable 
basis for rates to the Dakotas from the 
D. W. & P. in northern Minnesota; the 
publication of through rates to points 
on the Puget Sound lines of the Milwau- 
kee; the reduction of minimum weights 
on cedar piling; the reduction of rates 
on tamarack ties from the M. & I., are 
some of the things accomplished. 

W. B. Thomas, treasurer of the Asso- 
ciation, reported the finances in a flour- 
ishing condition. 

The outcome of discussion precipitated 
by E. L. Clark, reporting for the com- 
mittee in charge of the exhibit at the 
Forest Products Exhibition held at Chi- 
cago and New York early last year, 
was a tentative proposal of establishing 
a permanent fund for the purpose of ex- 
hibiting white cedar products, which in 
view of the attitude of competing sub- 
stitutes was considered imperative. 

The committee consisting of Messrs. 
Hill, Gerich and Thomas appointed to in- 
vestigate the superiority of cedar prod- 
ucts over substitutes, consumed the en- 
tire afternoon, covering in turn poles, 
posts, ties and shingles. The consensus 
of opinion was that thorough co-opera- 
tion between producers and distributors 
and distributors and consumers, was ab- 
solutely essential to the advancement of 
the industry. It was pointed out that 
publicity of the merits of northern white 
cedar products was most desired and 
means adopted to secure such an end. 
The committee was continued and its 
accomplishments highly commended. It 
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is the purpose to eventually compile the 
data developed for distribution through 
the channels from which the most bene- 
fit will be derived. 

One striking feature in connection 
with the investigation of cedar posts, was 
a test vote taken by an Iowa farm 
paper. A great number of replies re- 
ceived from farmers, who are the actual 
users, showed that the white cedar post 
was an overwhelming favorite. 

W. B. Thomas, of the White Marble 
and Lime Company, Manistique, Mich, 
ın covering the shingle proposition, re- 
lated how this product was being legis- 
lated against in various cities by so-called 
fire-prevention organizations which it 
has been found were usually promoted 
by producers of roofing substitutes; in- 
vestigation by manufacturers of shingles 
proved, from records of the City of Mil- 
waukee, that the proportion of fire in 
frame or wooden structures, was but one 
for every fifteen in structures of brick, 
stone and cement. Grand Rapids, Mich., 
showed a similar proportion and at To- 
ledo, O.. the variation was still wider. 
The decline in production and loss of 
prestige of white-cedar shingles was as- 
cribed to the inactivity of the manufac- 
turers themselves. 

To amend for the past and prepare 
for the future, the committee, headed by 
Mr. Thomas, was delegated to represent 
the Association at the meeting of the 
Forest Products Federation, to be held 
at Chicago on February 24 and 25. 

Mr. Gerich, of McGillis & Gibbs, cov- 
ering the tie situation, stated that lack 
of co-operation among producers had re- 
sulted in the loss of prestige previously 
held by the cedar tie. The present mar- 
ket, he stated, was also affected by the 
low price of oak ties, and a poor quality 
of cedar being produced, has given the 
product a black-eye with the railroads. 
lt was his information that several years 
ago. when cedar ties were large, they 
were then a favorite of users. 

Mr. Gilkey, of Pendelton & Gilkey 
Company, Minneapolis, Minn., emphasized 
the fact that the consumer should always 
be considered in the distribution of cedar 
products and given all that he pays for. 
defective stock should not be shipped 
and business principles more rigidly ad- 
hered to. 

The feeling was expressed that com- 
plaints of dealers were frequently actu- 
ated by poor shipments. J. C. Kolliner, 
of the St. Croix Pine and Cedar Com- 
pany. gained support of those present in 
a plea that members should aim to make 
only shipments that would create a stand- 
ard of quality, thus insuring to patrons 
of the Northern White Cedar Associa- 
tion a product unexcelled. 

In the evening a banquet was given 


in the Empire room at the Radisson Ho- 


tel, at which 50 plates were served. The 
usual speeches and toasts were given. 
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featured by a parody on “It’s a Long 
Way to Tipperary” reminiscent of the 
niidsummer meeting at Prohibition City, 
in which all joined. Joe Naugle, of 
Bemidji, rendered the old favorite “Old 
Black Joe.” 

At the Wednesday morning session, 
Mr. Furlong submitted a draft of an 
amended constitution and by-laws which 
was adopted. 

Mr. Moss, of the McCulloch & Moss 
Lumber Company, Minneapolis, rendered 
a report on the matter of weighing cars 
at Bemidji, Minn., and expressed the de- 
sire that other members would make use 
of this arrangement which had proven 
very beneficial and suggested that the 
Association would attempt to duplicate 
the work outlined at other vantage points 
if conditions warranted. 

E. L. Clark, of the Valentine & Clark 
Company, Minneapolis. speaking for the 
Insurance Committee, related his experi- 
ence in acquiring standard insurance at 
very favorable rates in which other mem- 
bers were invited to participate. 

L. L. Hill. of the Page & Hill Com- 
pany, Minneapolis, covered the work of 
the Legislation Committee during the 
year, 

H. F. Partridge, of the T. M. Part- 
ridge Lumber Company, Minneapolis, 
Minn., covered the work of the Railroad 
Committee, told of the good accomplished 
in the reduction of minimum rates 
throughout Central Freight Association 
territory; the participation in the Mis- 
souri River Rate Case, a favorable de- 
cision in which will greatly extend the 


trade territory of white cedar; the un- - 


successful participation against the ad- 
vance of rates to the Twin Cities and 
Head of the Lake District from adjacent 
territory; activity in connection with a 
fermal complaint involving weighing of 
freight at Bemidji, Minn., and negotia- 
tions with a view to increasing the al- 
lowance for stakes used on open cars. 
It was decided that the latter subject 
should be brought before the Interstate 
Commerce Commission at a formal hear- 
ing as promptly as possible, as this 
seemed the only way of securing what 
shippers feel due. 

A vote of thanks was tendered the 
committee for the good work done. 

Mr. Gilkey reported for the Inspec- 
tion Committee and stated that this fea- 
ture had not proved as valuable as it 
should, but he could not place the blame. 
Again he emphasized the necessity for 
tairness to the dealers. On his motion 
the new committee was empowered to 
revise the specifications with a view to 
removing objectionable features. 

Mr. Thomas, for the Tie Committee, 
stated that the year 1914 had proven de- 
cidedly unsatisfactory; that railway com- 
panies had withdrawn their plans. sought 
to avoid contracts and used questionable 
methods to defeat deliveries. 


Vol. 66—No. 6 


The following officers were eiected: 

President, L. A. Page, Jr, Page & 
Hill Lumber Company, Minneapolis. 

Vice-president, H. F. Partridge, T. M. 
Fartridge Lumber Company, Minneapo- 
lis. 

Treasurer, W. B. Thomas, White 
Marble and Lime Company, Manistique, 
Mich. 

Secretary, N. E. Boucher. 

Directors: J. E. Gerich, McGillis & 
Gibbs Company, Milwaukee; M. J. Bell, 
Pell Lumber Company, Minneapolis: 
Wiliam Patch, Crawford Cedar Com- 
pany, Menominee; L. A. Furlong. Valen- 
tine & Clark Company, Minneapolis. 


—— 
Baltimore Consolidated Section 
Meeting. 


At the fourth meeting of the 1914-15 
season of the Consolidated Gas, Elec- 
tric Light and Power Company Section 
of the National Electric Light Associa- 
tion on the evening of January 20, in 
the auditorium of the New Y. M.C. A 
Building, Baltimore, Md., the speaker 
of the evening was Washington Dever- 
eux, chief of the Board of Fire Under- 
writers of Philadelphia, and First Trib 
une of the Philadelphia Jovian Order. 

Mr. Devereux’s talk on “Impressions 
of Thirty-Five Years in the Electrical 
Industry and a Forecast of Its Future” 
was full of interesting facts, humorous 
incidents of past days and the possibil- 
ity of wonderful development yet to 
come, of the application of electric 
power to surgery, air craft, systems of 
protection. and numerous other fields. 
The insight thus gained into the devel- 
opments of the earlier days of the in- 
dustry and the vista of the future, were 
received with much enthusiasm by the 
three hundred members present and 
gave a new perspective to their present 
connection with so progressive an in- 
dustry. The course of electric wiring 
from the first installation of bare cop- 
per wire, unsupported, to the present 
systems, the reduction of the fire haz- 
ards or risks to the present minimum, 
with a suggestion of the new system of 
concentric wiring which is being wide- 
ly discussed at the present time, were 
touched upon. 

Mr. Devereux’s humanly technical 
address made strong appeal to his en- 
tire audience and the talk was highly 
instructive and enjoyable. 

At the close of Mr. Devereux’s ad- 
dress a prize contest was held between 
the two vocal quartettes of the Com- 
pany’s Glee Club and a gold prize, of- 
fered by the Section, was awarded to 
the winner by the president of the Sec- 
tion, F. M. Weller. 

Throughout the evening very delight- 
ful music was rendered by the com- 
pany’s Mandolin and Guitar Club. Other 
features included a selected reading and 
two reels of comical motion pictures. 
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WESTERN ASSOCIATION OF 
ELECTRICAL INSPECTORS. 


Three-Day Session at Minneapolis, 
Minn., January 26, 27 and 28. 


The opening session of the tenth 
annual meeting df the Western Asso- 
ciation of Electrical Inspectors, which 
was held at the Hotel Radisson, Min- 
neapolis, Minn., was called to order 

10:30 a m. Tuesday, January 26, 
by President Ben W. Clark. The Hon. 
Wallace G. Nye, mayor of Minneapolis, 
welcomed the delegates and guests to 
the city Of Minneapolis in a witty 
address Wherein he pointed out the 
growing appreciation upon the part of 
men in every walk of life of organiza- 
tion and its effects in developing new 
ideas and in co-ordinating policies 
which Were working for mutual ben- 
ents- 

The Value of Electrical Inspection in 

Preventing Disasters. 

In the absence of Waldemar 
Michaelson, the response was made by 
Victor H. Tousley, chief of the Elec- 
trical Inspection Bureau of the city of 
Chicago. Mr. Tousley rose to the oc- 
casion in fine fashion and said, inci- 
dentally, that it was not often that the 
inspector had an opportunity to talk to 
the mayor of a city. While he did have 
this opportunity he was going to take 
advantage of it and suggest to the mayor 
that sometimes the mayor’s office, in the 
rush of things, was not intimately ac- 

quainted with the functions of the inspec- 
tion department and the value and vari- 
ety of the services it performs. The work 
of the electrical inspection depart- 
ment is most important; although it 
might seem an exaggeration, to Mr. 
Tousley’s way of thinking, the pre- 
ventive measures instituted by the in- 
spection department were as neces- 
sary and important in their results as 
those of the sanitary departments, the 
health inspection departments and 
the medical supervisory organizations 
having to do with the health of the 
community. One of the difficulties of 
realizing the value of the inspection 
department is because the work does 
not show. It is only when something 
of a disastrous character happens that 
the inspection department is brought 
to the front and if the inspector has 
been negligent, the department is held 
responsible. In inspecting club houses, 
hotels, churches, theaters and other 
Places where large crowds of people 
gather from time to time, it is highly 
important that inspection work be well 
done and the public and the mayor 
does not know, as a general thing, that 
very often the detection of a fire haz- 
ard has saved thousands of lives. And 
it is only through attendance at meet- 
ings such as these, where there is a 


general interchange of experiences, can 
the men directing the work of the in- 
spection departments maintain a high 
standard of efficiency. Consequently 
it was highly desirable that the in- 
spectors be encouraged to take an in- 
terest in such meetings, and the 
mayor’s office could help materially by 
adopting a liberal policy of recogni- 
tion, and make it a matter of public 
necessity. 

The annual address of President 
Clark covered a brief resume of the 
activities of the year and a plea for 
more efficient work upon the part of 
the standing committees. The fact 
that the membership of the associa- 
tion covered all of the United States 
and Canada and considerable territory 
beyond indicates the importance of the 
association’s work and it should be 
accorded the hearty support of all 
those interested in the development of 
inspection practices. 


Vote of Thanks for Secretary Boyd. 


The reports of the executive com- 
mittee and secretary and treasurer 
were made by Secretary W. S. Boyd. 
There were 10 new membrs added to 
the list during the year and the total 
membership now stands at 170. 

Discussing briefly the work that had 
been accomplished by the association 
during the past ten years, Secretary 
Boyd called attention to the fact that 
in promulgating safe rules for the- 
ater wiring, improved methods of 
crane wiring, developing modern sys- 
tems for overhead wiring, for partici- 
pation in making effective and reason- 
able rules for the grounding of secon- 
daries, for improving electric sign wir- 
ing and for introducing the ordinances 
relating to conduit construction, the 
use of cabinets to inclose cutouts and 
notably for the removing of old-Code 
wire from circuits, the association had 
cause to congratulate itself and take 
great credit. 

The morning session closed with a 
rising vote of thanks to Secretary 
Boyd for his efficient work in holding 
the organization together and stir- 
ring the members to participate in the 
development of the organization. 

A very pleasant feature of the pre- 
liminary proceedings was a luncheon 
given by the Minneapolis Jovian 
League, to the delegates and guests. 
W. T. White, tribune, acted as toast- 
master, and introduced several speak- 
ers, who made brief addresses of felici- 
tation. Considerable amusement was 
caused by the presentation by Secre- 
tary Boyd of miniature housekeeping 
utensils to the visiting ladies, com- 
memorating the tenth anniversary of 
the association. 

Induction Motors and Rules for Wir- 
ing and Fusing. 

The Tuesday afternoon session was 
opened with the reading of report of 
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Committee on Induction Motors by K. 
W. Adkins, Chairman. This report is 
abstracted briefly as follows: 


Since our last meeting your Com- 
mittee on Installation and Operation 
of Induction Motors has made little 
progress and I regret to state that 
we have not followed instrucfions as 
given by members when it was voted 
that the report as presented at the 
ninth annual meeting be referred back 
to our committee for further consider- 
ation with instructions to modify, if 
possible, the wire sizes as given in 
the tables presented at that meeting. 

In taking the question of tables and 
minimum wire size for induction 
motors up with several manufacturers 
with the object of obtaining data that 
would assist in our work of formulat- 
ing suitable wire size tables, I quote 
the following from data submitted by 
F. A. Barron of the General Electric 
Company: 

“On the question of the proper ca- 
pacity of wire and fuses for the start- 
ing duty of induction motors, I take 
leasure in stating that from a num- 
ber of tests arranged to show the worst 
starting conditions induction motors 
are exposed to, we have arrived at the 
following conclusion: 

“O to 25 horsepower, two and one- 
half times rated full-load current of the 
motor. 

“O to 25 horsepower, two times rated 
full-load current of the motor. 

“66 horsepower and upward, one and 
one-half times rated full-load current 
of the motor. 

“Motors of five horsepower and 
over were started with compensators, 
the motor being connected to the high- 
est tap of the compensator, which 
gives a voltage at the motor terminals 
of from 80 to 85 per cent of the initial 
line voltage. 

“This will apply to the squirrel-cage 
type of induction motors and single- 
phase, repulsion-type motors, the lat- 
ter having similar starting character- 
istics to the squirrel-cage type of 
motor. We believe the other types of 
alternating-current motors, such as the 
slip-ring and similar type, are suff- 
ciently covered by Rule 8 of the Na- 
tional Electrical Code. These types 
of motors are usually started with a 
regulating resistance, which is ordi- 
narly designed to keep the starting 
current down to somewhere near 25 
per cent above the full overload rating 
of the motor. If they have any cur- 
rent peaks higher than 25 per cent, 
they are so brief that they do not ordi- 
narily need to be considered. More- 
over the regulation is in the secondary 
side of the motor. 


“It may be of interest to you to 


know the method employed to deter- 


. mine the values for fuses and wire ca- 


pacity for these motors. The motors 
were belted to a generator with a 
water-box load. As soon as the motor 
and generator were started the field re- 
sistance of the generator was entirely 
cut out, this allowing the generator to 
start up on full field, which imposed 
on the motor a very high starting cur- 
rent which was held until the motor 
reached maximum speed. when the cur- 
rent wovld drop to normal full load. 
This period of excessive acceleration 
varied from 15 to 30 seconds. 

“After a rest of 30 seconds the motor 
was again started on the conditions de- 
scribed above. This starting operation 
was repeated 25 times in succession. 
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The fuses that held under these severe 
conditions were considered as a safe 
Standard for this service. The fuse ca- 
pacity ran about as follows for motors 
of 440 volts at 60 cycles: 


5 horsepower, 20 amperes. 
7/2 horsepower, 25 amperes. 
15 horsepower, 40 amperes. 
35 horsepower, 80 amperes. 
75 horsepower, 130 amperes. 
150 horsepower, 250 amperes. 


“The overload values given for 
Starting the five horsepower would be 
adequate for motors of smaller horse- 
power. The reason why the value of 
the fuse and wire Capacity of the larger 
motors can be only 50 per cent above 
their rating is because the larger fuses 
have a greater heat-storage capacity, 
which enables them to stand severe 
overload for periods up to 30 seconds 
without blowing. 

“We may also add that the character 
of the tests imposed on these motors 
was the equivalent to blocking the 
rotor. We wish also to point out 
that the value of the Starting current 
is practically independent of the load 
and depends on the voltage applied 
to the motor on starting. 

“The power-factor of the system 
does not affect the Starting current 
this being entirely dependent upon the 
voltage at the motor terminal. The 
motor and starting fuses are affected 
only by the time taken to reach full 
speed and if this is prolonged beyond 
Say, 30 seconds, which is a very liberal 
time to allow the motor to start up 
the fuses will blow.” 

I have stated in the above all of the 
Principal data submitted by Mr. Bar- 
ron to our committee and I would like 
to have members check up these values, 
as to fuse and wire sizes, by applying 
Same to motor installations in their 
territory and let us know the results. 

In reference to main and feeder size 
when supplying several motors, I am 
advised by two members of this com- 
mittee that in Chicago mains are fig- 
ured as follows: 

The size of mains is the safe carrying 
capacıty corresponding to the sum of 
the full-load current of all the motors, 
plus 50 per cent of the full-load cur- 
rent of the largest. The size of the 
wires for each motor is based on full- 
load current plus 50 per cent. 

Starting devices are not required for 
motors of five-horsepower capacity or 
smaller unless the fusing must be 
greater than 225 per cent of full-load 
current. A motor may be fused for not 
more than 225 per cent of full-load 
current. 

For small motors on lighting circuits, 
motors of one-sixth horsepower or 
smaller are permitted on such circuits 
allowing 200 per cent of full-load cur- 
rent. 

In order to obtain uniformity in in- 
stallation of induction motors. I believe 
it advisable to conclude this report with 
a few requirements, i. e.: 

That all motors over five horse- 
power should be provided with ap- 
proved starting devices. 

Motors without compensation must 
be started by approved double-throw 
switch, which switch must be provided 
with spring release on starting side so 
it will remain in the starting position 
onlv when held there. 

That each alternating-current motor 
of one-fourth horsepower or over be 
provided with separate fuse protection. 

That proper rated running fuses be 


required for all motors of one horse- 
power and over. 

When autostarters, of the type 
which use two single-coil transformers 
on two and three-phase circuits are 
used the middle fuse on the three-phase 
system on the “running side” may be 
omitted and when this type of starter 
is used on a two-phase, four-wire sys- 
tem, one fuse in each phase on the 
“running side” may be omitted. 

That series relays should not be ac- 
cepted in lieu of running fuses for 
motor protection. 

That approved autostarters be ac- 
cepted in lieu of switches as required 
by the rules. provided switches of auto- 
starter disconnected all wires to motor. 

Induction motors of the repulsion 
and slip-ring type should not be in- 
stalled where subject to inflammable 
gases or flyings of combustible mate- 
rials unless inclosed in cabinets or have 
dust-tight casings properly inclosing 
commutator or slip rings of motor, as 
approved by the inspection department 
having jurisdiction. 

The discussion was participated in 
to some extent by F. A. Barron, of the 
General Electric Company, who had 
contributed much of the information 
upon which the test recommendations 
were based. Mr. Barron subsequently 
asked that a full discussion of the re- 
port be postponed until he could pre- 
sent some suggestions, based upon rec- 
ommendations which the Sub-Commit- 
tee on Induction Motors would make 
to the Electrical Committee of the Na- 
tional Fire Protection Association, and 
which would, in a way, eliminate many 
of the uncertainties connected with the 
present discussion. He suggested that 
the Code would probably be amended to 
take care of starting fuses and throw- 
over switches for starting small motors 
with high starting characteristics. He 
pointed out especially the condition 
that, with larger motors the higher 
time lag with the larger sizes of fuses 
gave greater margins of safety in the 
fusing of the mains and feeders. 

There was a considerable discussion, 
led by Victor H. Tousley, regarding 
the extent to which the load-factor 
should be considered in figuring the 
size of mains and the size of fuses, 
both in the starting and running cir- 
cuits. Mr. Tousley was of the opinion 
that the load-factor should be consid- 
ered, and that the user of electrical 
energy should not be imposed upon to 
use a large amount of copper unnec- 
essarily; that there were many instal- 
lations, the maximum demand of which 
never came anywhere near the total 
connected load, and that, if the fuses 
and mains were figured for the total 
connected load, evidently an unnecessary 
burden was being carried. On the 
other hand, many inspectors were of 
the opinion that extreme conditions 
should be considered in every case, and 
that, in figuring the mains and fuses. 
the sum of the combined load of all the 
motors running, plus the starting cur- 
rent of the largest motor, should be 
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taken into consideration when figur- 
ing the apparatus necessary for proper 
protection. The point, however, was 
made by several that in over-fusing to 
take care of the starting current, and 
not having sufficient wire capacity be- 
hind it, this left the way open for a 
similar condition to obtain under other 
circumstances. 
Elevator Motor Control. 

The discussion of this report was 
finally postponed, and J. H. Miller, 
general superintendent of the Otis Ele- 
vator Company, of New York, was 
called upon. Mr. Miller in turn intro- 
duced George H. Malcolm, of the en- 
gineering department of the Otis Ele- 
vator Company, who presented an 
elaborate discussion of the various char- 
acteristics obtaining with elevator 
motor control. Mr. Malcolm divided 
his subjects into alternating-current 
control systems and direct-current con- 
trol systems, subdividing them agam 
into those systems operating on high 
duty and those operating on low duty. 
He pointed out the phenomena which 
were produced in the various steps of 
controlling the elevator systems, art 
indicated that for low-speed alternat 
ing-current work, that low slip. low 
starting and low heating were sacri- 
ficed to simplicity of control. Above 15 
horsepower, in addition to the simple 
elements of control, there is introduced 
a four or five-speed accelerating 
switch, usually of dashpot control 
type, either in elevator lever or on the 
machine. For high-speed operation, 
what would be practically a two-speed 
machine is employed. This is done by 
changing the relative number of poles 
in service, and changing over to the 
ratio of 3 to 1 or 4 to 1, which effects 
an easy reduction and facilitates good 
floor landings. There was some objec- 
tion to the noise involved, but this can 
not be eliminated at present. 

With direct-current motors of the 
low-duty type, drum machines are em- 
ployed, using compound motors with 
series fields. The latter are cut out 
to accelerate the motor as a shunt 
motor. Laterally, departure has been 
made from the absolute compounding, 
owing to the impracticability of abso- 
lutely short-circuiting the series field. 
The series field bucks the shunt feld, 
and causes bad speed characteristics. 
As an additional means of regulation, 
the armature is paralleled with a low 
resistance, the coil being practically 
short-circuited on the armature. For 
high-duty machines a different syste™ 
of control is being adopted. This 's 
where a speed of from 500 to 700 feet 
per minute is required. The elevator 
cables pass over the sheaves to counter 
weights, and the drive is obtained by 
the friction of the cable passing over 
the sheave; that is, the motor drives ¢ 
tirely by traction. 
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After the reading of this paper, the 
question was raised as to Mr. Mal- 
colm’s opinion on the need of some 
proposed changes in the National Elec- 
trical Code regarding elevator control. 
Mr. Malcolm, in reply, stated it was 
his opinion that the operation of ele- 
vator controllers and motors is so dif- 
ferent from other motor operations 
that it should be considered separately. 
The circuits are so involved and of such 
a different nature, that they should be 
considered in another class. Elevator 
control and motor wiring cannot be 
likened to ordinary switchboard wir- 
ing. Making reference to the use of 
flameproof wire on the back of the 
switchboard, it was his opinion that 
it would be a commercial means of 
carrying out some of the requirements. 
A serious matter was the creepage cur- 
rent, or surface-conducting of flame- 
proof material, which caused some of 
the magnets to hold when they should 
absolutely let go under release. He 
thought a good deal was being de- 
manded that was not necessary, be- 
cause the record showed that there 
had not been any burnouts, due to 
anything except exceptional causes, 
and these contributing causes had been 
removed by redesigning and relocation 
of certain of the choke coils and rhe- 
ostats. 

With regard to the use of special 
fittings for terminating the ends of the 
conduit, he said this was an especial 
hardship upon the elevator manufac- 
turer, as these fittings were not avail- 
able with more than eight outlets, and 
in many cases the elevator cables re- 
quired a fitting with upwards of 25 out- 
lets. 

Signal Systems. 

The report of the Committee on Sig- 
nal Systems was presented by J. R. 
Morrissey, chairman. This committee 
recommended the grounding of fire- 
alarm boxes, both inner and outer 
shells, and further recommended that 
a standard of construction covering this 
feature be adopted by the Association. 
After considerable discussion, a mo- 
tion was carried that the Association 
go on record as accepting the com- 
mittee’s report and recommending that 
both fire-alarm and police-alarm boxes 
be grounded and that the pipe leading 
from the box be insulated from the 
box. 

Following the report of this com- 
mittee, Frank F. Storer, representing 
the Star Electric Company, presented 
a paper describing the firm-alarm sys- 
tem manufactured by his company. 

The nominating committee was an- 
nounced as Emil Anderson, L. A. 
Bailey and F. D. Varnam. 

More Discussion on Fusing of Feeders 
for Induction Motors. 

The Wednesday morning session 
opened with a continuation of the dis- 


cussion of the report of the Committee 
on Induction Motors. F. A. Barron, 
of the General Electric Company, de- 
scribed the conclusions arrived at by 
the Sub-Committee on Induction 
Motors for recommendations to the 
Electrical Committee of the National 
Fire Protection Association at the 
meeting in March next. The Sub- 
Committee feels that the time has ar- 
rived when some measure of assistance 
should be given to the inspection de- 
partment and inserted in the National 
Electrical Code. It was therefore rec- 
ommended that Rule 8, Section “C,” of 
the National Electrical Code be 
amended to read: “That when rubber- 
covered wire carries the current of only 
one alternating-current motor of the 
type requiring large starting current, it 
may be protected by fuses or an auto- 
matic circuit-breaker without time- 
limiting device, in accordance with 
Table “B,” Rule 18. The rated con- 
tinuous current capacity of a time- 
limit circuit-breaker protecting motors 
of the above type need not be greater 
than 125 per cent of the motor’s cur- 
rent rating; provided the time-limiting 
device is capable of preventing the cir- 
cuit-breaker opening during the start- 


ing of the motor.” 


In addition to the above amendment 
there will be added to the Code a fine- 
print note, as follows: “In the great 
majority of cases where alternating- 
current motors of the above type are 
started by means of autostarters orf 
compensators, the current capacity of 
wires meeting the rule will not exceed 
the following percentages of the full- 
load current of the motors: 0-30 am- 
peres, 250 per cent; 31-100 amperes, 200 
per cent; 100 amperes and above, 150 
per cent.” 

Rule 23, Section “E.” will also be 
amended to include the first paragraph 
of the amendment to Rule 8, Section 
“C,” quoted above. 

The classification of speeds for vary- 
ing-speed motors as given in Rule 8, 
Section “B,” fourth paragraph, will be 
revised as follows: “Operating valves, 
raising or lowering rolls, 200 per cent; 
rolling tables, 180 per cent; hoists, rolls, 
ore and coal-handling machinery, 150 
per cent; shop cranes, tool heads, 
pumps, etc., 125 per cent. 

On motion, the report of the com- 
mittee, with Mr. Barron’s further rec- 
ommendations, were accepted. 

Modern Flour-Mill Practice. 

An article entitled “Electric Steam 
and Water Power in Modern Flour- 
Mill Practice” was presented by 
Charles A. Lang, superintendent of the 
Northwestern Consolidated Milling 
Company, Minneapolis, Minn. Mr. 
Lang traced the development of flour- 
ing mills from the old-fashioned, in- 
efficient water wheels. with engine 
auxiliaries, to the present development 
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utilizing water turbines and high-speed 
motors. He was in favor of the in- 
duction motor drive as against the use 
of synchronous motors, because of me- 
chanical and electrical advantages. The 
induction motor, he said, could start 
practically any load, taking two and 
one-half times full load. if necessary. 
He pointed out that the speed of oper- 
ation of the various features of flour- 
ing mills called for very uniform re- 
quirements over a very narrow range 
of speeds. 


Electrolysis—Its Detection and Miti- 
gation. 

Burton McCollum, electrical engi- 
neer, Bureau of Standards, Washing- 
ton, D. C., presented a paper entitled 
“Electrolysis, Its Detection and Miti- 
gation.” 

Mr. McCollum pointed out that as 
the result of better bonding and the 
use of negative-return feeders, excel- 
lent conditions had been produced in 
Great Britain and Europe. In the 
United States insulated joints were be- 
ing made considerable use of by both 
water and gas companies. Discussing 
the extent to which electrolysis takes 
place, he said that in some iron pipes 
the loss was as high as 25 pounds per 
annum per ampere, and in the lead 
sheath of cables, as high as 75 pounds 
per annum per ampere. These figures 
were exceptional, but where the soil was 
of ordinary moisture content, a general 
average might be struck at from 10 
pounds to 25 pounds per annum per 
ampere. Attention should be directed 
to the fact that local conditions some- 
times brought about corrosion for 
which electrical railways are held re- 
sponsible. Only by careful analysis 
and tests could real conditions be dis- 
covered, and it must be determined not 
only if the underground piping system 
is at a difference of potential with the 
railway return, but it must also be 
determined if the underground struc- 
tures are at any difference of poten- 
tial with respect to each other. Call- 
ing attention to the corrosion of iron 
in concrete buildings, he emphasized 
the importance of keeping the rein- 
forcing material free from grounds. It 
has been demonstrated that where there 
is a precipitation of iron-oxide in the 
concrete that the volume is increased 
two and one-half times over that of 
the original iron content. This brings 
about a pressure sometimes of many 
thousand pounds to the square inch 
It is only, however, when the voltage 
impressed is very high that a hazard 
of fracture is involved. These high 
voltages are not ordinarily encountered. 
Electric light wires should never be 
grounded on the reinforcing materials 
in concrete buildings, and elcctrical 
conduit should never be grounded on 
the reinforcing material. Mr. McCol- 
lum also pointed out the effect of the 
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cathode phenomena which occurred 
` hen the current passed from the con- 
crete to the reinforcing material. In 
this case, there was no precipitation of 
iron oxide, but a softening of the con- 
crete immediately surrounding the 
iron caused a defect in bonding and if 
carried on continuously over a suff- 
ciently long period, would result in a 
deterioration of the structure. With 
respect to the mitigation of electroly- 
sis, a great many expedients had been 
tried out and all could probably be 
grouped under two general headings. 
These include principally the use of in- 
sulated joints and pipe drainage on the 
one hand, and the use of heavy nega- 
tive railway returns, double trolley sys- 
tems, three-wire trolley systems and 
alternating-current railway systems. 
Insulating joints properly installed and 
of sufficient frequency, may be made 
effective. Pipe drainage, that is, cable 
ties between railway return and the 
underground pipe structure, was effica- 
cious, but was liable to lead to rapid 
corrosion of the piping system where 
high-resistance joints were encoun- 
tered. Again, unless the entire adja- 
cent underground piping system were 
taken into consideration and made a 
network, there would be established 
differences of potential between adja- 
cent piping systems and the damage 
would probably be as great as before. 
There was also a possibility of heavy 
currents being introduced into the pip- 
ing system and this might cause arc- 
ing at points where the continuity of 
the system was broken for any reason, 
and an additional fire hazard might be 
promoted where cables entered build- 
ings. The most efficacious system and 
one which would throw the least bur- 
den of expense upon both the railway 
companies and the owners of under- 
ground piping systems, was the use 
of fairly heavy cable returns from the 
track systems; a high character of 
bonding, with the cable returns estab- 
lished at various sections of the track, 
keeping the potential drop low and the 
system well balanced. He also pointed 
out the desirability of regulation by 
Government authority, which would 
have the benefit of engineering and 
legal experience of all parties to the 
controversy, so that through joint ac- 
tion unfair burdens might be elimi- 
nated and no unjust and unwise legis- 
lation imposed upon the railway sys- 
tems. 

In answer to a question with regard 
to his opinion as to the possible 
hazard of grounding the bare sheath 
of a concentric wiring system employ- 
ing direct currents, Mr. McCollum 
said that he would unhesitatingly de- 
cide against such an expedient. 

Other Committee Reports. 

The Thursday morning session was 

devoted to the presentation of the re- 
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ports of the Committee on Under- 
ground Systems, Guy W. See, chair- 
man; the Committee on Electric Trac- 
tion Systems, Frank R. Daniel, chair- 
man, and the Sub-Committee on the 
Wiring of Car Houses, J. B. Mahan, 
chairman. These committee reports 
were accepted and the committees con- 
tinued. The Committee on Electric 
Traction Systems was especially re- 
quested to give further consideration 
to the matter of establishing some sim- 
ple method of figuring the size of leads 
for car wiring of motors and resist- 
ances. 

An address by John S. Taylor, en- 
titled “How to Deal with the Public,” 
gave many interesting insights on the 
art of human approach and the ele- 
ments of mentality, physical health and 
attitude of the salesman in bringing to 
a successful issue his solicitation of 
business. 

Rubber-Covered Wire. 

The Committee on Rubber-Covered 
Wire presented its report on Thursday 
afternoon through its chairman, Vic- 
tor H. Tousley. The report calls at- 
tention to the decrease in the use of 
sub-standard wire and the extensive 
use of new Code or standard wire. 
There is still a great deal of sub- 
standard wire being used for cords and 
for fixtures. The committee recom- 
mends that some distinctive marking 
be secured so that standard wire might 
be readily distinguished from sub- 
standard wire. It was developed that 
practically all of the manufacturers of 
rubber-covered wire in the United 
States and Canada were in favor of 
discontinuing the manufacture of sub- 
standard wire. Only a few manufac- 
turers carry sub-standard wire in stock, 
and some make up sub-standard wire 
on order. 


Elaborating upon the report, Mr. 
Tousley made a number of interest- 
ing comments upon the performance 
of rubber-covered wire in service, and 
cited an instance that had recently 
come to his attention. It appears that 
repairs are being made to the Holy 
Name Cathedral in Chicago, and it was 
discovered that the Okonite wire in- 
stalled in the year 1893 and in use since 
then until January 18, 1915, was in 
every way as good as new. The test- 
ing inspector reports, “these tests show 
that this wire, which has been in 
service for about 22 years, successfully 
withstands the present tests which are 
applied to wire 30 days after its date 
of manufacture. The insulation is 
live; it allows bending and kinking 
without cracking, and it has good 
stretch and tensile strength. The volt- 
age breakdown on a one-foot sample 
after immersion in water for 72 hours 
is 15,000 volts. The braid and its sat- 
uration are in good condition. Alter- 
ations are now in progress in the build- 
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ing from which this sample was re- 
moved, and on account of its excellent 
condition the owners have been noti- 
fied that such wire need not be re- 
placed with new wire.” 

The recommendation of the commit- 
tee was adopted and a resolution 
passed, requesting a distinctive mark- 
ing for standard wire. 

Uniformity in Inspection Fees Recom- 
mended. 

The report of the Committee on 
Laws and Ordinances, presented by 
W. S. Boyd, chairman, was adopted. 
This report shows a wide divergence 
of charges in various municipalities 
for inspection service, and the report 
recommended that the matter be given 
further study so that uniformity in in- 
spection fees might be secured. 


Approved Fittings and the Label 
Service. 

An exceptionally interesting address, 
entitled, “Approved Fittings and the 
Label Service,” was presented by J. E. 
Latta, special agent of the Under- 
writers’ Laboratories, Chicago, Ill. 
Mr. Latta holds it as axiomatic that 
no commodity or medium of energy 
can come into great popular use unless 
the element of hazard to life and prop- 
erty is eliminated. The rules and 
recommendations for the safeguard- 
ing of electrical equipment and con- 
struction are the result of the wisdom 
and experience of the men who have 
had most to do with the inventions 
and the manufacturers that have had 
the greatest part in the development 
of the electrical industry. These safe- 
guards have established a popular con- 
fidence that should not be dissipated. 
It was therefore important that no 
radical change from the Code be made. 
It was important that the standards 
be maintained and raised. It was also 
important that duplication of effort be 
avoided, and that where local inspec- 
tion bureaus established their own lab- 
oratories and made rules to take care 
of special requirements that these be 
framed so as not to detract from of 
interfere with well established prac- 
tice as laid down in the National Elec- 
trical Code. The label service of the 
laboratories was a follow-up and as- 
sisted in the maintenance of a safe 
product after its first inspection and 
approval. From a very small begin- 
ning, label service is now established in 
over ten thousand factories and over 
fifty million labels were used last year. 
The Society of Electrical Develop- 

ment and the Electrical Inspector. 

George B. Muldaur, in charge of the 
field development work of the Society 
for Electrical Development, presented 
an address dealing with the relation 
of the Society to the electrical in- 
spector. Mr. Muldaur described the 
plan of the Society’s work, and dem- 
onstrated its particular efficiency in co- 
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operating with municipalities and in- 
spection departments in securing uni- 
form ordinances and in bringing about 
a better realization upon the part of 
fire departments of the injustice to the 
electrical industry of attributing to an 
electrical origin fires the cause of 
which are unknown. The Society has 
received assurances from the chiefs of 
many fire departments that rules would 
be issued that no reference be made to 
a fire having been caused by crossed 
wires or other electrical disturbance 
unless the fact was definitely estab- 
lished. 


Revision of National Electrical Code. 

The report of the National Electrical 
Code Committee was presented by 
F. D. Varnam, chairman. This report 
was read by sections and the follow- 
ing paragraphs recommended for adop- 
tion: 

Rule 68-d. 2nd paragraph: subject, 
Fuses. In the next to the last line, 
omit the words “and make it difficult 
for it to be replaced when melted.” 

This matter was referred to the 
committee by the Association at its 
last meeting held at Cincinnati. It 
appears to your committee that any 
further recommendations on the part 
of this Association would be unwise at 
this time as we are now on* record 
with the National Electrical Commit- 
tee on the subject of refillable fuses 
and we are informed that the Switch 
and Cut-out Committee is instructed 
to review the situation, obtain field 
experience and report at the meeting 
to be held in New York next March. 
We feel that our best efforts should 
be applied to supplying the Switch 
and Cut-out Committee with as much 
valuable information on the subject 
based upon actual conditions of field 
service as may be obtained from our 
members. We therefore recommend 
that no other action be taken at this 
time. 

Rule 26-p. Insert the word “branch” 
before the word “circuit.” 

Rule 23-d. Fourth paragraph. Omit 
the words “If the fuses are omitted 
in the neutral or if the difference of 
potential between the two outside 
wires is over 250 volts. 

Rule 26-s. Add new sentence at the 
end of the first paragraph to read “The 
length of wire placed in flexible tubing 
must contain no joints or taps.” 

The Committee on Revision of the 
Constitution and By-Laws presented 
its report and a recommendation that 
this report be issued to the entire 
membership for a letter ballot, was 


adopted. 
Upon recommendation by H. E. 
Bloomer, a committee will be ap- 


pointed to draft rules for the installa- 
tion of elevator motors and equip- 
ment. 

Immediately following the close of 
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the formal discussion on Thursday aft- 
ernoon, the Nominating Committee 
made its report and the following of- 
ficers were elected for the ensuing year: 

President, H. M. Maxwell, Dayton, 
Ohio. 

First vice-president, F. H. Moore, In- 
dianapolis, Ind. 

Second vice-president, Emil Ander- 
son, Minneapolis, Minn. 

Secretary-treasurer, William S. Boyd, 
Chicago, Ill. 

Executive Committee: J. R. Mor- 
risey, chairman, Joliet, Ill; V. H. 
Tousley, Chicago, Ill.; Charles L. Rea- 
scner, Colorado Springs, Colo.; R. W. 
Adkins, St. Louis, Mo.; F. H. Moore, 
Indianapolis, Ind.; H. M. Maxwell, 
Dayton, O.; Emil Anderson, Minneap- 
olis, Minn.; R. J. Swain, St. Boniface, 
Canada; George Cotton and William 
S. Boyd. | 

Entertainment. 


A very interesting feature of this 
year’s convention was the attendance 
oi a number of ladies. Special enter- 
tainment was provided, and the visit 
was greatly enjoyed. Tuesday morn- 
ing was devoted to registration and a 
reception in the ladies’ parlor, and on 
Tuesday afternoon Walker’s Art Gal- 
lery and the Public Library were vis- 
ited. On Tuesday evening there was a 
reception to the delegates and ladies, 
followed by a Jovian ball and card 
party. On Wednesday afternoon there 
was a sight-seeing tour for the dele- 
gates and ladies by automobile, when 
the new Art Institute was visited. On 
Wednesday evening a formal banquet 
was given, followed by moving picture 
and stereopticon illustrations of a trip 
through Yellowstone Park. On Thurs- 
day afternoon there was tea and danc- 
ing at the Hotel Radisson, and on 
Thursday evening a theater party. 

The formal exercises of the conven- 
tion were closed on Thursday eve- 
ning with a joint dinner of the Western 
Association of Electrical Inspectors 
and the American Institute of Electri- 
cal Engineers. This was followed by 
the regular monthly meeting of the 
Minnesota Section of the American In- 
stitute of Electrical Engineers when 
Charles L. Pillsbury, consulting engi- 
neer, Minneapolis, presented a compre- 
hensive address on the principles en- 
tering into valuation of public utilities. 
After the address a complimentary 
smoker: was tendered to the delegates. 


Exhibits of the Manufacturers. 


Several manufacturers of standard 
wiring devices made exhibits in the 
hallways and rooms adjoining the con- 
vention hall. Among these were the 
Appleton Electric Company, Chicago; 
the Ohio Distributing Company, Chica- 
go; the Economy Fuse & Manufactur- 
ing Company, Chicago; Jacob Andre- 
sen Company, Minneapolis; Harry 
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Winder, Chicago; Chicago Fuse Man- 
ufacturing Company, Chicago; Nation- 
a! Metal Molding Company, Chicago; 
Superior Electric Manufacturing Com- , 
pany, Minneapolis; Trumbull Electric 
Manufacturing Company, Plainville, 
Conn.; Electric Machinery Company, 
Minneapolis; Steel City Electric Com- 
pany, Pittsburgh; Minneapolis Electric 
& Construction Company, Minneapolis, 
and W, .T.. White, Minneapolis, in 
clarge of the exhibits of the Cutter 
Electric Manufacturing Company, 
Philadelphia, Pa., and the Sangamo 
Electric Company, Springfield, IN. 
——_—___.»-<--@——_____—___ 
Inauguration of the Engineering 
Foundation. 

Exercises were held in the Engineer- 
ing Societies Building, New York City, 
on the evening of January 27, in con- 
nection with the inauguration of the 
Engineering Foundation, based upon a 
donation. of $200,000 by Ambrose 
Swasey for “the advancement of the 
ergineering arts and sciences in all 
their branches to the greatest good of 
the engineering profession and for the 
benefit of mankind.” ; 

Addresses were made by Gano Dunn, 
president of the United Engineering 
Society; Henry S. Pritchett, president 
o: the Foundation for the Advancement 
of Teaching; Robert W. Hunt; Alex- 
ander C. Humphreys, past-president of 
the American Society of Mechanical 
Engineers. 

Mr. Swasey is a member of the firm 
of Warner & Swasey, well known as 
builders of machine tools and telescope 
mountings, Cleveland, O. He is a 
past-president of the American Society 
o: Mechanical Engineers. 

EEE E oa 
Kansas City Electric Club Enter- 
tains. 

The co-operation of the Electric Club 
of Kansas City, Mo., with the Commer- 
cial Club was expressly sought by J. 
H. Forsee, of the latter organization, 
ir an address before the electrical men 
January 26. He invited the members 
to join the Commercial Club. All busi- 
ness and civic organizations should 
unite in co-operative civic enterprise, 
said the speaker. A. A. Guardia, of 
Chicago, Statesman-at-Large for the 
Jovian Order, and Dr. R. W. Holbrook, 
Kansas City, also addressed the meet- 
ing. 

Several visiting electrical men were 
present. They were: L. M. Nichols, 
Western Electric Company, New York; 
R W. Rauschkolb, Wagner Electric 
Company, St. Louis; F. J. Kysela, Na- 
tional Carbon Company, Cleveland; R. 
W. Hawkins, V. V. Fittings Company, 
Philadelphia; and L. A. Northschield, 
General Electric Company, St. Louis, 
Mo. 
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Program of Midwinter Conven- 
tion of American Institute. 


The third New York midwinter con- 
vention of the American Institute of 
Electrical Engineers will be held at 
Engineering Societies Building, 29 
West Thirty-ninth Street, New York, 
on Wednesday, Thursday and Friday, 
February 17, 18 and 19, 1915. 

The program will be of a general 
nature. Two sessions will be under 
the auspices of the Transmission Com- 
mittee; one of these will be devoted to 
the discussion of impact testing of 
high-tension insulators; the other to 
miscellaneous subjects connected with 
high-tension work. Another session 
will be devoted to papers provided by 
the Electrophysics, Electric Lighting 
and Mining Committees. The session 
on Friday morning will be devoted 
exclusively to the subject of electrical 
precipitation of fumes, smoke, dust, 
etc., and several papers will be pre- 
sented dealing with the historical, the- 
oretical and practical aspects of this 
subject. It is expected that a demon- 
stration of electrical precipitation will 
be given, and two reels of motion pic- 
tures showing the operation of some 
Western installations will be shown. 
The last technical session of the con- 
vention will be devoted to the subject 
of application of electric motors, and 
a number of prepared discussions will 
be presented giving the characteristics 
of each type of motor which govern its 
application to various kinds of work. 
The session on Wednesday evening 
will include addresses by a number of 
prominent engineers on the general 
subject of the status of the engineer. 

On Thursday evening a Dinner- 
Dance will be held at the Hotel Astor. 
Thursday afternoon will be devoted to 
inspection trips to points of engineer- 
ing interest. 

The detailed program of papers is as 
follows: 

Wednesday, 10:00 a. m.: “Electrical 
Porcelain,” by E. E. F. Creighton. 

2:30 p. m.: “Effect of Moisture in the 
Earth on Temperature of Underground 
Cables,” by L. E. Imlay; “Oil Circuit- 
Breakers,” by K. C. Randall; “Com- 
parison of Calculated and Measured 
Corona Loss Curves,” by F. W. Peek, 
Jr.; “A 100,000-Volt Portable Substa- 
tion,” by Charles I. Burkholder and 
Nicholas Stahl. | 

8:30 p. m.: “The Status of The En- 
gineer” will be presented by Lewis B. 
Stillwell, E. W. Rice, Jr, E. M. Herr, 
Alexander C. Humphreys, John Hays 
Hammond, George F. Swain, H. G. 
Stott, and J. J. Carty. 

Thursday, 10:00 a. m.: “Distortion of 
Alternating-Current Wave Form 
Caused by Cyclic Variation in Resist- 
ance,” by Frederick Bedell and E. C. 


Mayer; “Dimmers for Tungsten 
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Lamps.” by Alfred E. Waller; “Search- 
lights,” by C. S. McDowell. 

Friday, 10:00 a. m.: “Electrical Pre- 
cipitation,” by F. C. Cottrell; “Electri- 
cal Precipitation—Theory of the Re- 
moval of Suspended Matter from 
Fluids,” by W. W. Strong; “Practical 
Applications of Electrical Precipita- 
tion,” by Linn Bradley; “Theoretical 
and Experimental Considerations of 
Electrical Precipitation,” by A. F. Nes- 
bit. 

2:30 p. m.: “The Characteristics of 
Electric Motors Involved in their Op- 
eration,” by D. B. Rushmore. 
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Electrical Opportunities Looking 
up in Colorado. 

Correspondence from Denver, Colo., 
indicates that the outlook for the elec- 
trical industry in Colorado and ad- 
jacent states is bright. There appears 
to be a quickening of activity and a 
large number of inquiries for new 
material, and among the supply men an 
optimistic feeling prevails. The main 
reasons given for the improved feeling 
are as follows: The settlement of the 
coal strike, with the expectation that 
there will be little danger of inter- 
ference from outside sources, has re- 
sulted in the starting up of the mines, 
carrying with it a demand for a con- 
siderable amount of supply material and 
new apparatus for rehabilitation and ex- 
tensions. A number of new coal mines 
are being opened up and this has de- 
veloped an increased demand for new 
material. The Cresson mine has opened 
up gold-bearing strata at a depth pre- 
viously unheard of, and a number of 
gold mines which have not been 
operated for years are being opened 
up and will be in operation as soon as 
the owners decide on the necessary 
mining machinery. 
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Meeting of New York Contractors. 

The New York State Electrical Con- 
tractors’ Association held its annual 
meeting in Albany, N. Y., January 19, 
and elected the following officers: 
president, L. A. Wood, New York; sec- 
retary, George Russell, New York; 
treasurer, James Burns, Schenectady; 
members of the national board of direc- 
tors: James Strong, James Hilton, and 
Rudolph Schmidt. 
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Chicago Electric Club. 


Charles S. Cutting, former Probate 
Court judge in Chicago, was the 
speaker at the meeting of the Electric 
Club of Chicago, on Jannary 28. Judge 
Cutting commented on the reaction 
that invariably follows radical reforms 
in civic and political activity. He re- 
ferred to the governmental control of 
private enterprises and to the extent 
of this form of activity in the State oí 
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Wisconsin which he believes has been 
carried to such an extent that a period 
of reaction has set in. 

Judge Cutting advocated reforms in 
the judicial elections and urged that fit- 
ness for office be the only standard by 


which judicial candidates be measured. 
—_____-«___- 


Dayton Jovians Initiate Big Class. 

The annual rejuvenation meeting of 
the Dayton, O., Jovian League, and 
the first full meeting of the year, took 
place Tuesday evening, January 26, 
at the Algonquin Hotel, with over 80 
persons present, and 12 new members 
for initiation. Besides these, there 
were present a number of distinguished 
cut-of-town guests, including the fol- 
lowing: Past Jupiter W. N. Matthews, 
of St. Louis; Congressman A. E. Loeb, 
of Columbus; M. J. Wolf, of St. Louis, 
Statesman for Missouri: Patrick F. 
Lyons, of Chicago, and First Tribune 
Carl Metz, of Columbus. The Dayton 
degree team handled the ceremonies in 
faultless style. The team is composed 
of W. B. Unger, H. H. Wollaston, K 
W. Nocka, Stanley Perry, George Gnau, 
H. E. Long, C. A. Kuebler, G. B. 
Sayre, O. B. Remelin, Hal McAllister, 
James Atwood and R. R. Pleasant. The 
new members initiated were: T. H. 
Barlow, Dayton Manufacturing Com- 
pany; J. A. Keyes, Dayton Plating 
Company; Charles H. Getz. Dayton 
Fngineering Laboratories Company; L. 
B. Williams, Dayton Recording and 
Computing Scales Company; A. 
Wetz; A. L. Hill, Hill Electrical Com- 
pany; C. N. Zartman. manager of the 
Algonquin Hotel, and Algonquin Pow- 
er and Light Company; A. J. Broachey. 
Cotton Electrical Company; S. H. 
Thomson, A. E. Jolly and R. A. Fol- 
som, of the Ohio State Telephone Com- 
pany. 

An enthusiastic membership cam- 
pzign is under way, which will be con- 
ducted until March 17, when a rejuve- 
nation will be held to initiate the new 
members secured. A feature of the 
evening was the sending of a telegram 
tc Alexander Graham Bell, at Boston. 
as follows: 

“Dayton Jovian League in session 
tonight wishes to congratulate you up- 
cn the accomplishment today of trans- 
continental vocal communication.” 

—__—_»)<-- 
Erie Jovians Hold Rejuvenation. 

The annual rejuvenation of the 
Jovian League. of Erie, Pa., was held 
on Monday evening. January 25, at 
the Reid House. There were about 
100 reembers in attendance and the 
class of initiates included William J. 
Stern. mayor of Erie. Mayor Stern 
was the principal speaker of the eve- 
ning, other speakers being L. S. Mont- 
comery. Buffalo; T. E. Devine, Buffalo. 
and S. Y. Rossiter. 
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Telephoning Across the Continent. 

In the last issue an account was 
given of the formal opening of the 
transcontinental telephone line of the 
American Telephone & Telegraph 
Company, on January 25, with the cere- 
monies taking place in New York City. 
On the evening of the same day con- 
versations were carried on between 
Boston and San Francisco, and the ac- 
companying illustration shows the 
group of men at the Boston end of 
the line. Henry L. Higginson, an early 
director of the American Telephone & 
Telegraph Company, talked with 
Thomas A. Watson, Professor Bell’s 
early associate, at the Pacific end of 
the line, 3,505 miles distant. 

Besides Major Higginson there were 
present Mayor Curley, of Boston, who 
exchanged greetings with Mayor Rolph, 
of San Francisco; President Bliss, of 
the Boston Chamber of Commerce, who 
talked with the President of the San 
Francisco Chamber; Chairman Mac- 
leod, of the Massachusetts Public Serv- 


American Electric Railway Asso- 
ciation. 

Marked with an address by Presi- 
dent Wilson, a feature that has been 
a rarity at public gatherings since the 
President took office, the sixth mid- 
year meeting of the American Ele¢tric 
Railway Association was held in Wash- 
ington, D. C., January 29, closing with 
a banquet at night at which more than 
500 were present. 

The leading men in the electric rail- 
way industry gathered at the Capital 
for the occasion, many representative 
men from allied electric industries also 
being present, among them Guy E. 
Tripp, chairman of the board of the 
Westinghouse Electric & Manufactur- 
ing Company; J. H. Pardee, presi- 
dent, The J. G. White Management 
Corportion; N. C. Kingsbury, vice- 
president, American Telephone and 
Teleghaph Company; Charles C. Pierce, 
of the General Electric Company; C. 
L. Henry, president of the Indianapolis 
& Cincinnati Traction Company; 


Bostom Terminus of Transcontinental Telephone Line During Opening Ceremony. 


ice Commission, who talked with Mr. 
Fhelan, a member of the California 
Commission; Thomas D. Lockwood, 
patent attorney of the telephone com- 
pany, who conversed with Thomas B. 
Doolittle, the inventor of hard-drawn 
copper wire; and President Spalding, 
ot the New England Company, who 
greeted President McFarland, of the 
Pacific Telephone & Telegraph Com- 
pany. All declared the transmission to 
be remarkably clear. The total length 
or line between Boston and San Fran- 
cisco is 3,505 miles. 

While Major Higginson was talking 
with Mr. Watson, the former made ref- 
erence to President Vail, expressing 
regret that he was not on the line. To 
the surprise of all, Mr. Vail’s voice re- 
plied: “I’m here.” He was speaking 
from Jekyl Island, Ga., where he is 
ccnvalescing from an accident. 

————_~<@-o-<—————__—- 

The Boston Elevated Railway Com- 
pany has been awarded the Brady medal 
for having done the most during the vear 
for the safety and comfort of passengers. 


Colonel T. S. Williams, president of 
the Brooklyn Rapid Transit Company, 
and Hon. John W. Weeks, United 
States Senator from Massachusetts. 
All of these delivered addresses, as 
well as Representative Sherley of Ken- 
tucky, and former Governor, now Rep- 
resentative Montague of Virginia. Mr. 
C. Loomis Allen, president of the As- 
sociation, presided. 

Members of President Wilson’s cabi- 
net accompanied him to the meeting, 
which was held at the New Willard 
Hotel, and he seemed, in the opinion 
of those present, to be anxious to care- 
fully explain to his auditors that 
“Business” is to be given “a square 
deal” during his administration. In 
his speech he declared that “henceforth 
nobody is going to be suspicious of any 
business just because it 1s big.” 

“I have always maintained,” the 
President said, “that the only way in 
which men can understand each other 
is by meeting each other. If I be- 
lieved all that I read in the news- 
papers, I would not understand any- 
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body. I have met many men whose 
horns dropped away the moment I was 
permitted to examine their character. 

“Enterprise has been checked in this 
country for almost twenty years be- 
cause men have been moving amongst 
a maze of interrogation points: They 
did not know what was going to hap- 
pen to them. All sorts of regulations 
were proposed and it was a matter of 
uncertainty what sort of regulation 
was to be adopted. All sorts of 
charges were made against business, as 
if business were at fault, when most 
men knew that the great majority of 
business men were honest, were pub- 
lic spirited, were intending the right 
thing, and the many were made afraid 
because the few did not do what was 
right.” 

The President then declared that the 
government has defined what shall and 
what shall not be done, alluding to the 
recent trust legislation and the creation 
of the Federal Trade Commission. “I 
feel,” he said, “that the mists, the 
miasmic airs of suspicion, that have 
filled the business world have now 
blown away. Knowing the elements 
we have to deal with, we can deal with 
them, and with that confidence of 
knowledge we can have confidence of 
enterprise.” 

The president said that business owes 
a constant report to the public, whose 
money it is constantly asking for, on 
the ground that the era of private busi- 
ness has passed away. Almost all busi- 
ness in these days, he said, has a di- 
rect responsibility to the public in gen- 
eral. The President used the language 
of sportmanship to illustrate several 
points he made, declaring that there 
have been times, he would not specify 
them, when the field looked free to.all 
business men but when favors were 
received from the managers of the 
course, inside tracks accorded, and 
other practices indulged in which would 
block the runner. Continuing along 
this line, he said he regarded the game 
of business as requiring something 
more than ordinary sportsmanship. 
“Business today,” he said, “requires a 
certain kind of conscience, a certain 
feeling that we are, after all, in this 
world because we are expected to make 
good according to the standards of the 
people we deal and live with.” The 
President added: 

“I take it that we are in a position 
now to come to a common under- 
standing, knowing that only a common 
understanding will be the basis of 
stable business and that what we want 
for business hereafter is the same kind 
of liberty that we want for the indi- 
vidual. We are sustained by the moral 
judgment of honorable men and there 
isn’t anything else in this world that 
I know of that is more worth while.” 
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New Trumbull Push-Button Wall 
Switch. 

A new type of push-button switch 
has been placed on the market by the 
Trumbull Electric Manufacturing Com- 
pany,’ Plainville, Conn. This type of 
switch is the achievement of some 
three years of painstaking development 
work, the aim of which was to producea 
switch of exceptionally simple construc- 
tion and extraordinary strength. The 
accompanying illustration shows the 
simplicity of the design of the mechan- 
ism, it having fewer parts than most 
switches of this type now on the mar- 
ket. This not only lessens friction and 
the liability for derangement but per- 
mits concentrating the strength into 
those parts where it is most needed. 
Prolonged tests of the severest char- 
acter have shown that the switch could 
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into action and performs its work. 
Only a few seconds after closing the 
circuit the coils are at red heat. Toast- 
irg is very quickly and uniformly done, 
the toast acquiring an even brown 
color without showing scorched wire 
streaks. The toaster is low in first 
cost and economical in operation. 

The accompanying illustration shows 
the simplicity of construction that per- 
mits these features to be attained. 
The frame is made of cold-rolled sheet 
steel of simple outline. A special com- 
position heat-resisting and insulating 
block, one-half inch thick, forms the 
body and supports the five helical 
coils of No. 26-gauge Nichrome wire 
that constitute the heating element. 
The toast-supporting grid holds the 
toast three-fourths inch over the heat- 
ing coils so that the heat thereof passes 


Mechanism of Switch. 


withstand an overload 50 per cent 
greater than any other switch of this 
type. The action is simple and easy. 
The appearance of the entire switch is 
neat and attractive. The manufacturer 
is prepared to send samples of these 
switches to contractors. 
E E 

Rapid and Economical Toaster. 

A new electric toaster with many 
strong claims for superiority has been 
developed by a heating specialist as 
the result of several years of study of 
the requirements for this type of ap- 
pliance. A large number of these toast- 
ers have been put into use in this and 
several foreign countries and their sat- 
isfactory performance has shown that 
the manufacturer’s claims were deserv- 
ing of careful attention. Probably the 
most striking feature of the device is 
the speed with which the toaster gets 


P. J. Electric Toaster. 


into the bread by direct radiation, by 
convection air currents, and by reflec- 
tion from the body. Thus very little 
heat is wasted and the 440 watts taken 
by the device is effectively utilized, 
which accounts for the high speed of 
toasting. The toaster has a working 
surface of 4 by 7 inches, which is am- 
ple for toasting two slices of bread at 
one time. Crumbs, being confined by 
the rim, do not fall upon the table yet 
can be readily removed by turning the 
toaster upside down when through us- 
ing. The outfit is neatly finished in 
nickel, brushed brass or copper. Each 
toaster is equipped with an approved 
silk-covered connecting cord and two- 
part attachment plug. The entire con- 
struction is simple, light (the weight 
being only 31 ounces) and durable. 
This outft goes by the trade name 
“P, J. Lightning Toaster,” and is manu- 
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factured by the P. J. Electric Heating 
Company, 332 South La Salle Street, 
Chicago, Ill. 

—_—__—_~<>---@_____ 


Menominee Table Fan. 

To the line of electric fans made by 
the Menominee Electric Manufactur- 
ing Company, Menominee, Michigan, 
there has been added this year an eight- 
inch socket fan to meet the demand for 
a small fan for small offices and for 
residence use. The company has also 
added a new horizontal table fan, which 
is a development of the table fan for- 
merly made by this concern. This new 
fan, however, embodies a number of 
striking features in which this manu- 


Menominee Table Fan. 


facturer takes considerable pride. Since 
the table fan is designed primarily for 
use in dining rooms, it was thought 
desirable to enhance the attractiveness 
of the outfit. For this reason the fan 
was produced with white-enamel and 
nickel-plate finish to harmonize with 
the white and silver settings of the 
table. Occupying a conspicuous place 
in the center of the table, this new fan 
has been made ornamental as well as 
useful. The air distribution from the 
fan is particularly advantageous for 
this service, since it does not produce 
an unpleasant draft and because it dis- 
tributes the air continually and evenly 
about the table. This fan may also be 
used for library tables, desks, etc. 
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Westinghouse Electric Fans for 
1915. 


So satisfactory have been the previ- 
ous years’ design of fans that practi- 
cally no change has been made in the 
Westinghouse line for the coming sea- 
son. The only changes in the line are 
the substitution of new 56-inch and 
58-inch direct-current ceiling fans for 
the 54-inch and 57-inch fans formerly 
supplied. The increasing use of fans 
in the home has made it advisable to 
include a separable attachment plug 
and eight feet of cord with each desk 
and bracket fan. 

Style and finish in electric fans are 
being more and more appreciated and 
insisted upon by the public. The pleas- 
ing appearance of Westinghouse fans 
is due largely to the use of drawn 
metal for the frame and motor base. 
The smooth surface of the drawn-met- 
al frame takes a more attractive fin- 
ish than the rough surface of cast iron; 
at the same time the strength is in- 
creased and the weight reduced consid- 
erably. 

Tests are said to have demonstrated 
that they use less current per cubic 
foot of air moved than any other fans 
on the market. 

The motor has no hum and the un- 
avoidable whir of a volume of air at 
high velocity is reduced to a minimum 
by proper design of blades and selec- 
tion of speed. For particularly quiet 
running, required in bedrooms, thea- 
ters, private offices and similar places, 
the low-speed, six-blade fans have been 
found practically ideal, the sound being 
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Non-Oscillating and Oscillating 12-inch Desk and 


Bracket Fans. 


reduced to the faintest drone, though 
they move the same volume of air. 

A strong guard, the protecting felt 
base covering the entire bottom of the 
fan, the perfect oiling system, the adap- 
tability for either desk or bracket 
mounting renders the drawn-metal- 
frame fans particularly desirable. 

The Westinghouse line comprises the 
following types of fans: 

Desk and bracket fans, swivel and 
hinge type—8-inch, 12-inch and 16- 
inch; four-blade and _ six-blade. 

Desk and bracket fans, oscillating 
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type—12-inch and 16-inch; four-blade 
and six-blade. 

Exhaust fans—12-inch: and 16-inch; 
four-blade and six-blade. 

Ceiling fans—alternating-current, 32- 
inch and 56-inch; direct-current, 32- 
inch, 56-inch and 58-inch. 

Column fans—56-inch. 

All desk and bracket fans have three 
distinct speeds. The motor can be 
started and operated continuously on 
any of the speeds, and there is a very 
noticeable difference in the effect pro- 
duced by the fans at the different 


Westinghouse-Ventura Exhaust Fan. 


speeds. . The speed is controlled by a 
switch in the fan base. The switch 
lever has a notched metal guide, and is 
firmly held at each running point; it 
does not open the circuit between con- 
tacts, so that the power supply to the 
motor is continuous, and the circuit 
cannot be opened by pressure on the 
handle. The switch is mounted on the 
steel base plate; removing the base 
plate makes all parts 
accessible. 

The fan rests ona 
felt pad, backed by 
a steel plate, similar 
to a desk telephone 
base, and _ cannot 
mar even the most 
highly polished sur- 
face. The felt is 
firmly clamped (not 
cemented) in place 
by a steel ring in- 
side the base. The 
steel base plate also 
affords mechanical 
protection to the 
control switch in the base, an exclu- 
sive feature of Westinghouse fans. 

By use of a wing-nut adjustment the 
12-inch and 16-inch swivel and hinge 
fans can be tilted forward 15 degrees, 
backward 90 degrees, and rotated 340 
degrees, a stop-pin preventing com- 
plete rotation, so that there is no dan- 
ger of breaking the leads. 

The oscillating fans make about 
eight complete oscillations per minute, 
over an arc of 45 or 90 degrees, as de- 
sired. The oscillating mechanism is 
geared to the armature shaft, and has 
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such high efficiency that it requires 
only two additional watts and does not 
affect the speed of the fan. It consists 
of a lever driven by a crank disk, which 
is operated from the motor shaft 
through two gear reductions, a worm 
and a spur. The worm wheel drives 
through a ball clutch so that, if the 
fan guard strikes an obstruction during 
oscillation, the fan merely stops oscil- 
lating without interfering with the op- 
eration of the motor. This prevents 
the burning out of the motor, the strip- 
ping of the gears, or the overturning 
of the fan. 

The oscillating movement can be 
stopped instantly by raising the 
knurled head on top of the mechanism, 
and can be started by pushing this 
head down. Either operation can be 
performed while the fan is operating. 
The oscillating mechanism is entirely 
inclosed, and will not drop oil. Both 
the motor shaft and the crank shaft 
are grooved spirally to insure proper 
lubrication, and at the same time to 
cause the return of the surplus lubri- 
cant by a pump action to the reservoir 
in the top of the mechanism, while 
provision is made to prevent the escape 
of lubricant over the frame. A special 
flexible cable is used to carry the cur- 
rent from the base to the motor. 

For use particularly in telephone 
booths a special type of motor mount- 
ing has been devised which prevents 
vibration from being transmitted to the 
telephone when the fan is running. 
The motor is suspended from a bracket 
by four springs. The motor body can 


Partial Section of 56-Inch Westinghouse Direct-Current 


Ceiling Fan. 


be removed from the bracket by loos- 
ening a wing-nut and pulling apart a 
connector between the motor and the 
base. 

Westinghouse exhaust fans are 
driven by small motors which have 
proved the excellence of their design 
and construction by years of satisfac- 
tory service. They require little atten- 
tion beyond lubrication about every 
four to six months. The motor and 
frame are finished in black enamel, the 
blades in dull black. 

Westinghouse Sirocco blowers are 
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especialy adapted for use in connec- 
tion with a system of piping or where 
there is some resistance to the passage 
of the air. They should be used where 
the exhausted air contains smoke, 
fumes, dust, etc., as the air does not 
pass through the motor windings. 
These fans are for moving larger vol- 
umes of air than is possible with the 
12-inch and 16-inch exhaust fans, and 
where the air passages are also open 
and unobstructed. 

Ball bearings are used in all the al- 
ternating-current motors. The ball 
race consists of hardened steel plates. 
The shafts of all motors are of hard- 
ened steel, and with proper care will 
give long service with inappreciable 
wear. 

The new 56-inch direct-current ceil- 
ing fans have a combination fiber and 
tool-steel bearing immersed in oil, giv- 
ing an unusually low current consump- 
tion. For lubricating the 56-inch and 
52-inch alternating-current motors and 
the 56-inch direct-current motors, oil 
is poured in through a hole at the top 


which they may be operated con- 
tinuously. All direct-current fans, as 
well as all the 25 and 30-cycle fans and 
all the eight-inch fans for all fre- 
quencies, are series wound; the 12 and 
16-inch fans for 40, 50 and 60 cycles 


Eight-Inch Desk and Bracket Fan. 


are induction motors with split-phase 
starting. Desk fans may be changed 
to the bracket mounting by means of 
a swivel and hinge joint that requires 
merely the loosening of a wing-nut to 
permit adjusting the angle. 

Oscillating fans have the mechanism 


Western Electric 16-Inch Desk Fan. 


of the motor and runs into a reservoir 
around the bearings. The bearings 
are, therefore, immersed in oil. When 
the motor is in operation the oil is 
pumped upward along the shaft by 
means of a spiral groove on the shaft 
and flows back into the reservoir. 


ee 
Western Electric 1915 Fans. 


The line of electric fans that the 
Western Electric Company has placed 
on the market for 1915 has been care- 
fully selected to meet practically all 
fan-motor requirements. Their pre- 
dominant features are those that have 
characterized this line of fans for the 
last few years, namely, the drawn- 
metal motor frame and base, which 
produces a strong and light-weight con- 
struction, the low cost of operation 
so desirable for economy, the high air- 
moving capacity, and the attractive 
finish. 

All of the desk and bracket fans, 
which are made in 8, 12 and 16-inch 
sizes, have three speeds on each of 


Wall-Mounted 12-Inch Oscillator. 


arranged to make about eight complete 
oscillations per minute through an arc 
of 45 or 90 degrees, as preferred. This 
oscillating mechanism is claimed to be 


Same Oscillator Arranged as Desk Fan. 


very efficient, as fans equipped with it 
take only about two watts more power 
than similar non-oscillating fans. If 
the guard or other part of the fan 
strikes an obstruction while oscillating, 
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the oscillation merely stops without 
doing any damage. The oscillating 
movement can be instantly started and 
stopped by movement of a knurled 
head on top of the mechanism. 

In the accompanying illustrations are 
shown a number of typical Western 
Electric fans of the 1915 line. One of 
these is a six-blade, 12-inch fan 
specially suitable for use in residences 
where a powerful, but very quiet run- 
ning fan is desired. The cuts show 
that the oscillating fans may also be 
arranged for either desk or wall mount- 
ing, in fact, they are capable of ad- 
justing through a considerable angle. 
Careful inclosing of the oscillating 
mechanism is also shown. 

Aside from the standard 110 and 220- 
volt fans, direct-current fans are also 
made for 30-volt circuits and special 9 
and 12-inch railway fans are made for 
30 and 60 volts. A 12-inch fan with 
resistor is also made for operating on 
500 or 600-volt electric railways. An 
eight-inch, six-volt battery fan is also 
available. Alternating-current fans are 
made for 110 and 220 volts and for 25, 
40, 50, 60 and 133 cycles. 

In the line of ceiling fans the Western 


Six-Blade 12-Inch Residence Fan. 


Electric Company is now listing 32-inch 
and 56-inch alternating-current fans for 
all the above frequencies, also 32-inch 
and 58-inch direct-current fans. A num- 
ber of counter-column and floor- 
column fans are made, as also quite an 
assortment of exhaust fans. 

As already announced, the company 
has this year inaugurated a special 
dealer-help campaign, which it is be- 
lieved will greatly stimulate the sale 


and use of Western Electric fans. 
a ae eee 


New Emerson Fans. 

To the already extensive line of elec- 
tric fans made by the Emerson Elec- 
tric Manufacturing Company, 2024 
Washington Avenue, St. Louis, Mo., 
there has been added this year a nine- 
inch oscillator which is of a size and 
type not heretofore offered by any 
manufacturer. Another development 
by this company is the placing in the 
regular stock list of fans the six-blade, 
60-cycle ceiling fan, which although 
manufactured for several years has not 
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been regularly listed. This particular 
fan has three speeds, the maximum be- 
ing about 325 revolutions per minute; 
the sweep of the blades is 32 inches. 
This type of fan, which has been in- 
stalled in numerous southern hotels, 
Fas been found to require about 20 per 
cent less current than similar ceiling 
fans of wide sweep. Another new de- 
parture by this company is in supply- 
ing ten-foot cords for all desk and 
oscillating fans, instead of the six-foot 
cords formerly provided. 

In bringing out the new nine-inch 
oscillator, the idea was to supply a fan 
of this type in small size but more 
powerful than the eight-inch oscilla- 
tors placed on the market by many 
nianufacturers. In order to secure suff- 
cient volume of breeze by an eight- 
inch fan, it is necessary to operate at 
a very high speed, which produces ob- 
jectionable noise and results in rapid 
depreciation of the moving parts. The 
nine-inch oscillator has an induction 
type motor which operates at a max- 
imum speed of 1,550 revolutions per 
minute. The Emerson company is also 
making a similar type of oscillator for 


New Nine-Imch Emerson Oscillator Set Up 
as a Desk Fan. 


direct current which is, of course, of 
the series-wound, brush type. The 
blades on these fans are of slightly 
modified Parker design, which gives 
them an additional attractiveness and 
promotes noiseless operation. The fan 
weighs only 13 pounds net; thus it is 
readily portable for residence use. This 
light weight is obtained by using the 
drawn-steel construction. At full speed 
the fan takes only about 35 watts, this 
being a considerable saving in power 
consumption over even the eight-inch 
oscillators of the brush type commonly 
in use. 

The oscillating mechanism for the 
new fan is of the same type as that 
which was used so successfully on the 
15-inch and 16-inch Emerson fans last 
year. The ratchet case has provision 
for securing six different arcs of oscil- 
lation from 90 to 15 degrees, and also 
for securing non-oscillating position, all 
by adjustment of a single lever. An 
adjusting collar is provided, by means 
of which the range of oscillation can 
be confined to five different zones; this 
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permits directing the breeze into a par- 
ticular portion of the room. A safety 
device is provided to prevent accident 
to the mechanism in case the oscilla- 
tion of the fan is obstructed by contact 


Emerson Nine-Inch Osciliator as a Wall 
Fan. 


with some stationary object. Each part 
of the oscillating mechanism can be 
reached for renewal or inspection from 
the outside and with the use of merely 
a screwdriver. The fan may be tilted 


Peerless Elght-Inch Drawn-Steel Desk and 
Bracket Fan. 


up or depressed by loosening a wing 
screw; this also permits changing the 
fan from the upright to the wall mount- 
ing. These various adjustments per- 


Peerless Elght-Inch Drawn-Steel Oscillator, 


mit, among other things, mounting of 
the fan in a corner without wasting 
any breeze on the wall; the fans may 
be mounted on the side walls, as for ex- 
ample, in motion-picture theaters, and 
pointed so as to assist the general 
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movement of the air in one direction 
toward the air outlets; in general use 
the fan may be placed in any desired 
position so that its breeze is effective 
not only in stirring up the air, but also 
in actively aiding ventilation by the 
bodily removal of stale or vitiated air. 
SS 
Peerless Electric Fans. 

The Peerless Electric Company, 
Warren, O., has added to its well 
known line of electric fans a number 
of eight-inch fans. This is in response 
to a demand for small and light-weight 
and therefore more readily portable 


fans, both of the non-oscillating and 


oscillating types. These new fans are 
made in both the desk and bracket and 
the oscillating types with drawn-steel 
frame and base. The alternating-cur- 
rent fan is of the induction type; the 
Girect-current fan is of the brush and 
commutator, series-wound type. 

The company has also added a com- 
mutator-type, series eight-inch desk fan 
both in the nonoscillating and oscillat- 
ing types, which is made with cast- 


Peerless Elght-Inch Oscillator with Cast- 
iron Frame and Base. 


iron frame and has a universal motor, 
that 1s, which can be operated on either 
direct current or alternating current. 

All of these fans are made with at- 
tractive outline and high finish. The 
cscillating mechanism is of simple but 
reliable construction. All of the fans 
can be mounted in either upright or 
bracket position by merely loosening 
a wing-nut which permits adjustment 
through a wide angle. 

— 0 


Century Electric Fans. 


The fans listed this year by the Cen- 
tury Electric Company, St. Louis, Mo., 
consist of 12-inch and 16-inch desk and 
bracket and oscillating types, and a 
four-blade ceiling fan, built for all of 
the prevailing frequencies and com- 
mercial voltages. i 

All of the desk, bracket, and oscil- 
lating fans are provided with a drawn- 
steel base, covered with green felt on 
the bottom to prevent marring furni- 
ture. The speed-regulating coil and 
switch containing five points, are lo- 
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cated in the base of the fan. The 
swivel and trunnion parts are also made 
of drawn steel. 

The oscillating fan carries the same 
general construction as the desk and 
bracket fans, with the addition of a 
proper ball-bearing swivel and the 
oscillating mechanism. The latter con- 
sists of double steel worms and bronze 
gears which operate in a case packed 
with grease. The gears are of excep- 
tionally liberal dimensions, practically 
insuring their life during the life of the 
remainder of the fan. An automatic re- 
lease device is provided to protect the 
gears if the fan strikes any object dur- 
ing its ocillation. When the oscillator is 
tilted from other than horizontal posi- 


Century Osciliator as Wall Fan. 


tion, the air is blown through the same 
plane throughout the range of oscil- 
lation. 

The oscillating fan gives about four 
complete oscillations per minute, this 
speed having been selected in order 
that the fan might prove effective at 
more distant points than is possible 
when a fan oscillates six, cight or more 
times per minute. The speed reduc- 
tion on desk and oscillating fans is 
about 40 per cent on 60-cycle circuits 
of notmal voltage. The standard finish 
is black enamel all over, excepting the 
guards and blades, which are brass, 
dipped and lacquered. 
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The ceiling fan is practically the same 
design that has proven so satisiac- 
tory for the last ten years. The arma- 
ture revolves outside of the held, and 
the entire weight is carried on ball 
bearings, which are immersed in oil. 
The blades have a sweep of 58 inches 
and a maximum speed of approximately 
240 revolutions. Each fan is fitted 
with a two-speed switch. The oil cup 
is threaded for the reception of elec- 
trolier attachments, if such are de- 


sired. 
—e ee 
Fidelity Electric Fans. 
No striking departures were at- 


tempted in the present line of fans 
made by the Fidelity Electric Com- 
pany, Lancaster, Pa. These motors 
have been on the market for many 
years and have met all expectations 
satisfactorily. Both alternating-cur- 
rent and direct-current fans are of the 
series type with commutator and 
brushes: the design has been so care- 
fully worked out that the alternating 
fans operate with as little trouble as 
the direct-current fans. The swivel 


Fidelity Stand Fan, Showing Adjustability 
Feature. 


and trunnion construction has been 
used to give wide angular adjustment 
in both vertical and horizontal planes. 
Oscillating fans have a worm-gear 
mechanism. Most of the ceiling fans 
have a new type of bearing that is said 
to be practically frictionless without 
using oil. ` 

The fan illustrated herewith 1s an 
eight-inch combination fan which this 
year is being made with a universal 
commutator motor that can be used on 
either 110-volt direct-current or 60-cy- 
cle alternating current of the same 
voltage. At the base of the stem there 
is a ball and socket joint which permits 
of easy and almost universal angular 
adjustment, including quick change 
from upright to wall position. The 
standard finish is black enamel for the 
body and polished brass for the trim- 
mings. The Fidelity eight-inch silent- 
running telephone-booth fan is in ex- 
tensive use and meeting the strict re- 
quirements of such service. The com- 
pany also makes two types of eight-inch 
socket fans, one having an aluminum 
frame and weighing less than two pounds. 


Mesco Direct-Current Fans. 

In the desicn <i the Mesco tan mo- 
tors, which are mzie fir 119 and 220 
volts direct ccrrert. attenticn was 
given to attractiveness im appearance, 
as well as steriiness of construction 
and reliability in <reration. These 
fans are made in $, 12 ani 16-10ch sizes, 
the two larger sizes being made both 
non-oscillating and oscillating. All of 
the fans are readily chanced trom desk 
to wall mourting ard are also adjust- 
able for intermediate and lower angles. 
Three speeds are odtainadie on each 
fan. 

The oscillators kave their gear mech- 
anism entirely inclcsed in a dustproof, 
well proportioned and neat casing that 
is filled with grease to reduce friction 
to a minimum. The degree of oscilla- 
tion can be easily adjusted from 0 to 
110 degrees by merely loosening the 


Mesco Oscillator. 


thumb screw in the slot of the connect: 
ing rod. A slow, steady swing % 
given to the fan so as to permit it t0 
work most effectively and with smo 
and noiseless action. 
— e 

Roto Electric Forge Blower. 

To furnish the blast for a forge bY 
hand requires much labor and con- 
sumes a great deal of valuable time 
that could be put to effective us¢ by 
the blacksmith. In large shops blow 
ing equipments are therefore usually 
provided. In medium-sized shops wit 
only a few forges an expensive equip- 
ment will operate at poor efficiency 
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when but one or two forges are in use. 
For such shops and for the small shops 
the most practical equipment is a 
separate blower outfit for each forge. 
To meet the need for such an out- 
fit, the Rosewater Electric Company, 
3170 Croton Avenue, Cleveland, O., has 
placed on the market the Roto electric 
blower, which has been particularly de- 
signed for this service. It is a com- 
pact direct-connected set, with motor 
entirely inclosed in a dustproof case, 
which protects it from the coal dust, 
ashes, etc., usually met with in the 
smithy. The motor is of one-sixth 
horsepower rating and is series wound 
with a 24-bar commutator. A protected 
series speed regulator is arranged for 
mounting at any point convenient to 
the Operator. This permits driving the 
blower for light, medium, heavy or 
extra heavy blast for horeshoeing, gen- 
eral blacksmithing and heavy wagon 
making requiring high welding heats. 
The blower has an aluminum blade 
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Direct-Connected Motor-Driven Blower With Regulator. 


Set designed to give an efficient and 
powerful blast with a minimum of 
weight on the bearings. Phosphor- 
bronze bearings of liberal dimensions 
are provided and these are lubricated 
by means of large oil cups of the self- 
feeding type to insure plenty of oil at 
all times. In operation the set is eco- 
nomical in power consumption, per- 
fectly regulatable to requirements, and 
soon repays its first cost. 
———  ———— 


Eck Electric Fans. 

In its line of electric fans the Eck 
Dynamo & Motor Manufacturing Com- 
pany, Belleville, N. J., has adhered to 
the rugged and durable construction 
that has given success to its well 
known fans in previous years. Com- 
Prised in this are the 12-inch and 16- 
inch Eck Hurricane oscillating and 
non-oscillating fans for direct current 
and for alternating current, the latter 
fan motors being of the induction self- 
Starting type; eight-inch residence 
fans for direct current and for alter- 
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nating current; 12-inch and 16-inch ex- 
haust fans for direct current and for al- 
ternating current; 57, 54, 48, and 32-inch 
direct-current ceiling fans; and 60-inch 
alternating-current ceiling fans. 

The Eck company prides itself par- 
ticularly on its oscillating fans, which 
when introduced in 1907 were the first 
gear-operated oscillators. Practically 
the same mechanism has been used in 
all these years with excellent results. 
Striking features making for the suc- 
cess of this construction are the steel 
worm and bronze worm wheel incased 
in grease, the friction clutch safety de- 
vice to prevent damage from accidental 
obstruction of the oscillation, the ad- 
justability of the arc of the swing, the 
concealing and protection of the con- 
necting wires in the hollow stem, etc. 
A universal joint between motor and 
base permits quick alteration of the 
angle of inclination and complete 


change from desk to wall position. All 
of the desk and bracket fans, whether 
oscillating or not, are provided with a 
three-speed rheostat switch. Quiet run- 
ning is obtained at each speed. 
—____~---@—_____. 


Walker Vehicle Company Takes 
Over Chicago Electric. 

As already announced in a preceding 
issue, the Walker Vehicle Company, 
manufacturer of the Walker balanced- 
drive electric commercial vehicles, has 
purchased the entire business and fac- 
tory of the Chicago Electric Motor 
Car Company. Further particulars in 
regard to this merger are now avail- 
able. The Walker company will con- 
tinue the manufacture and sale of Chi- 
cago Electrics. The manufacturing 
plant will be concentrated in the 
Walker factory at 531-545 West Thir- 
ty-ninth Street, Chicago, where there 
are the most complete and up-to-date 
facilities for turning out high-grade 
product. The sales office, display 


Eck Hurricane Oscillator. 
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rooms and service departments will be 
located in one of the most modern and 
artistic motor establishments, located 
at 2700 South Michigan Boulevard, 
Chicago. The business of the Chicago 
Electric Motor Car Company was pur- 
chased too late to permit securing de- 
sirable space in the Chicago Automo- 
bile Show held last week, and for that 
reason Chicago Electrics were exhibited 
at the general sales rooms. 

For the past six years the Walker 
Vehicle Company has been successfully 
engaged in the manufacture of electric 
commercial cars. The new combina- 
tion thus enables the Walker Vehicle 
Company to offer a complete line of 
electric cars, both pleasure and com- 
mercial, of the highest type. 

William A. Fox, vice-president of the 
Commonwealth Edison Company, has 
been elected president of the Walker 
Vehicle Company; G. A. Freeman, also 
identified with 
the Common- 
wealth Edison 
Company, is vice- 
president of the 
Walker Vehicle 
Company. Prac- 
tically the com- 
plete organiza- 
tion of the Chi- 
cago Electric 
Motor Car Com- 
pany, including 
the factory and 
service force, has 
been continued 
with the Walker 
Vehicle Com- 
pany. Gail Reed, 
formerly secre- 
tary and sales 
manager of the 
Chicago com- 
pany, has been appointed general sales 
manager of the combined interests. 


The Chicago Electric first entered 
the market in the year 1912, when the 
company was organized by Frederick 
J. Newman, one of the oldest and best 
known electric vehicle engineers, who 
first designed and built solid-tire elec- 
tric cars. The construction of the 
Chicago Electric, being based on 14 
years’ experience in electric car build- 
ing, met with immediate popular ap- 
proval, and soon established for itself 
an enviable reputation. 


The Chicago Electric line this year 
consists of three models. Of these, 
Models 151 and 153 are four-passenger 
limousines with rear-seat drive and un- 
obstructed vision for the driver. The 
arrangement is such as to secure com- 
plete comfort for all four passengers. 
The driver and two passengers can oc- 
cupy the spacious rear scat, still leav- 
ing ample freedom to operate the car. 
A fourth person can be seated on the 
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right front side on a comfortable re- 
volving chair, while a fifth person may 
The 
two models differ slightly in the front 
These cars have 


be carried on the left front side. 


seating arrangement. 
96-inch wheel base, and can be turned 


about completely in a street of 34-foot 


width. 


Model 152 is a five-passenger limou- 


sine arranged for driving from the 
front seat. 
been incorporated all the requirements 
to meet the demand for a spacious and 
luxurious five-passenger car. 


each occupant has perfect 
without cramping. The two 
seats are located on a line with the 
center of the doors. As the result, the 
operator and the fifth person do not 
sit in a conspicuous position in the 
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In this model there have 


The front 
seats are of ample proportions to pro- 
vide comfort and luxury. Even when 
the full quota of passengers is carried, 
comfort 
front 


REVIEW 


Westinghouse Slip-Ring Induction Motor. 


frame is massive, the bearings and 
shaft extra large, and the windings se- 
curely braced against vibration. The 
bearings are dustproof and rest on 
three machined seats, a construction 


Interior View of Chicago Electric, Model 152. 


front of the car. The position of these 
seats is such as to afford convenient 
use of either door. While this car has 
unusual body length, it can be readily 
turned completely in a 38-foot street. 
Each of these Chicago Electrics has 
every improvement to increase the re- 
finement, attractiveness and comfort of 
the cars. 
ee ee 
New Westinghouse Slip-Ring In- 
duction Motor. 

The Westinghouse Electric & Manu- 
facturing Company has recently placed 
on the, market a new line of large slip- 
ring induction motors for continuous 
service, such as driving pumps, blow- 
ers, compressors, hoists, and other ma- 
chinery requiring heavy torque at start- 
ing. One of the chief characteristics 
of these motors is great strength. The 


that has been found to be the best 
practice in steel-mill service. 

All coils are form-wound and com- 
pletely insulated from ground before 
being placed in the slots. The stator 
slots are straight open; those of the 
rotor have an overhanging lip which 
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assists in holding the coils in place, 
but the coils can be removed and re- 
placed without bending as readily as 
with straight open slots. The shaft 
can be removed without disturbing 
the rotor winding. The bearing shel! 
may be removed and replaced without 
taking off the lower half of the bear- 
ing bracket. The brushes are readily 
accessible, as shown by the illustra- 


tion. 
—e 


Palmer Inclosed Service Switch 
and Meter-Protecting Device. 
Modern engineering practice and 

municipal safety regulations require all 

conductors to be inclosed in metallic 
conduit. Installations so equipped 
have been found to be a source of real 
economy. This progress has naturally 
made necessary the development of 
modern protected switches and cutouts. 

The Palmer inclosed service switch 
has been designed to offer maximum 
protection against unauthorized inter- 
ference, obtaining unmetered current, 
fire hazard, injury or damage due to 
accidental contact with live parts, in- 
terruption of service, etc. It consists 
of a switch-cutout using standard 
fuses and a sealable metallic box. The 
switch mechanism is of a double-break 
knife-blade type, operating without the 
use of springs. The fuses and all ac- 
cessible energy-carrying parts are dead 
when exposed, and the danger of shock 
when installing fuses is consequently 
eliminated. The switch mechanism 
may be sealed in closed or open posi- 
tion or may be left unsealed, so that 


the consumer can renew the fuses 
when they become defective or blow 
out. The box in which this unit 1s 


mounted is equipped with interchange- 
able conduit knockouts at each end 
and sides, permitting the use of sev- 
eral sizes of conduit. 

Fig. 1 shows a 30-ampere, three-pole 
service switch mounted in connection 
with a Palmer adapter block and a 
modern type of bottom-terminal meter. 
Suitable openings are provided on the 
house side of the switch to permit open 
wiring of the house circuits. For 
meter protection provision is made on 
the end of the switch box to fasten 
metallic meter adapters, which are 


Rotor of New 


Slip-Ring Induction Motor. 
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made to conform to the different 


shapes of the various watt-hour meters > 


now on the market. These adapters 
completely cover and protect all of the 
conductors around the meter, prevent- 
ing any method of unauthorized inter- 
ference or tampering. 

Fig. 2 shows the type of switch 
furnished in various capacities from 61 
to 600 amperes. In this type of switch 
either outside leg in an Edison three- 
wire service may be re-fused without 
interrupting the service on the other 
leg. The detector button B enables the 
operator to determine whether or not 
a fuse has been blown in either out- 
side leg without exposing the fuse for 
inspection, an operation which in any 
device of this character must neces- 
sarily interrupt the flow of current. 

These switches and protective de- 


Fig. 1—Paimer Service Switch and Meter 
Protector. 


vices are manufactured by the Palmer 
Electric & Manufacturing Company, 
161 Franklin Street, Boston, Mass. 

— eon 
Schweitzer Automatic Instantane- 

ous Voltage Regulator. 

The Schweitzer automatic instan- 
taneous voltage regulator is intended 
to be used with a step-down trans- 
former so that the one transformer 
may supply both light and motor serv- 
ice and still maintain constant voltage 
at the lamps, even though the motor 
load is variable over wide limits. The 
use of the regulator will make permis- 
sible the following conditions: first, a 
single transformer supplying one cus- 
tomer with both light and motor serv- 
ice; second, a single transformer sup- 
plying several customers with lighting 
service and also supplying the same 
or nearby customers with motor serv- 
ice. 

In the first case, if the regulator should 
be installed on the customer’s premises 
on the load side of the meter, the 
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resultant saving would be one trans- 
former, one set of secondary mains and 
service wires, and one meter and main- 
tenance of same. In the second case, 
the transformer and regulator should 
be located nearest to the largest power 
customer in the neighborhood to be 
supplied by the one transformer; then 
the saving would be one transformer 
and probable shortening of power sec- 
ondary mains, depending on the loca- 
tion of the present power transformer 
with reference to the power customers. 

The particular value of the regulator 
is to compensate for the effect of start- 


Fig. 2.—Palmer Inclosed Service Switch. 


ing of motors, as the heavy starting 
current of alternating-current motors 
causes for a few seconds an excessive 
drop in voltage and consequent poor 
lighting service that under present con- 
ditions requires a separate transformer. 


The following values are from a test 
made by starting a two-horsepower re- 
pulsion-type motor, the supply being 
at 115 volts, nominal, from a three- 
kilowatt transformer over long sec- 
ondary leads. The lamp load of 18 
80-watt lamps was kept constant. 

Volts at 
service Voltsat 


switch. lamps. 
116.0 113.5 Motor stopped. 
93.0 112.5 Motor starting. 
112.0 113.0 Motor running light. 


Without the regulator the pressure 
at the service switch and lamps 
dropped to 90 volts when the motor 
was started. By means of the regu- 
lator, however, the pressure at the 
lamps was held within one volt even 
though there was a 26-volt drop in 
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service pressure due to motor starting. 
On a circuit of better regulation the 

following results were obtained, the 

lamp load being the same as before. 

Volts at 

service Voltsat 


switch lamps. 
121.0 120.0 Motor stopped. 
113.0 119.3 Motor starting. 
121.0 121.0 Motor running light. 


Without the regulator, the pressure 
at the service switch and lamps 
dropped to 111 volts at motor start. 
With the regulator, the lamp voltage 
dropped only 0.7 volt at motor start. 

The regulator is constructed similar- 
ly to a core-type transformer, four 
coils being used and all wound of 
heavy copper since the regulator is 
placed in series with the load. Two 
coils are wound on each leg of the 
core, one coil being used as a main 
coil and the other on the same leg 
of the core as a compensating or 
auxiliary coil. One main coil, the lamp 
coil, or LC, is connected in series with 
the lighting load; the other main coil, 
the motor coil, or MC, is connected in 
series with the motor load, and the 
two auxiliary coils, LAC and MAC, are 
connected in opposition. A non-in- 
ductive shunt is placed across the lamp 
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Connections of Schweltzer Voltage Regu- 
lator. 


coil to adjust the regulator for vari- 
ous conditions of line drop, but when 
the shunt is once adjusted for a given 
line and transformer constant voltage 
will be maintained on the lamp circuits 
for all motor loads. 

For use on three-wire services the 
lamp coil is divided into two parts in- 
sulated from each other and one part 
connected in each outside lighting sec- 
ondary. These regulators are manufac- 
tured by Schweitzer & Conrad, 1774 
Wilson Avenue, Chicago, Ill. 

' —__—_—_9-¢—___— 

Electrical Machinery in Japan. 

Hitherto most of the dynamos and 
other electrical machinery in Japan have 
been supplied by the General Electric, 
Westinghouse and  Siemen-Schuckert 
companies. The Tone Electric Com- 
pany, however, is making a notable de- 
parture, having ordered dynamos of 6,- 
000 kilowatts in Japan. These machines 
are to be made by the Hitachi Works, 
and the iron pipes for the same power 
installation are to be supplied by the 
Shibaura Works. 
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ATLANTIC STATES. 


PITTSFIELD, MASS.—Superintend- 
ent Cummings, of the fire alarm and 
police signal systems, has applied to the 
city government for additional apparatus. 
The replacing of iron standards for the 
present wooden posts is recommended, 
and three new non-interfering boxes are 
asked for. W. 


SPRINGFIELD, MASS.—Chief Dag- 
gett, of the city fire department, has ap- 
plied’ to the city government for three 
electric aerial ladder trucks. W 


EASTON, PA —In his annual re- 
port to city council, Fire Chief T. P. 
Ricker has recommended that all fire- 
alarm circuits in the business section of 
this city be placed underground. Dr. B. 
Rush Field is superintendent of the De- 
partment of Public Safety. 

FREDERICK, MD.—An expendi- 
ture of $40,000 is being advocated by 
Alderman Elmer M. Phebus to put the 
city light plant in first class condition. 

DARIEN, GA.—The Darien Manu- 
facturing Company has organized with 


Charles M. Tyson, president. The com- - 


pany will operate ice plant, electric 
light plant, sawmill and planing mill; 
ice and lighting plants will be moved 
to the site of properties of Darien Saw 
Mill Company. 


NORTH CENTRAL STATES. 


NORWALK, O.—A municipal electric 
power plant will be constructed by the 
city out of the proceeds of a bond issue 
of $100,000, which will be disposed of 
shortly for that purpose. Bids are being 
received for the bonds, and as soon as 
they are sold arrangements will be made 
for letting the construction of the plant. 


NEW ALBANY, IND.—The Electric 
Popcorn Machine Company, of Indianap- 
olis, with a capital of $100,000, has been 
organized and is to establish a plant to 
manufacture the machines in New Al- 
bany. The proposal of the company is 
to put them out on leases, which, it is 
believed, would result in a larger business 
than if the sales were made outright. F. 
H. Kahler has been conducting the nego- 
tiations which will bring the plant to the 
city. 

CADILLAC, MICH.—The Retail Mer- 
chants’ Association is behind an agita- 
tion to secure ornamental street lighting 
for Cadillac. Joseph Widgren, president 
of the Association, is particularly inter- 
ested. 

MARQUETTE, MICH.—It is under- 
stood that the city light and power plant 
at Dead River near Marquette, is being 
operated to its capacity. Superintendent 
Charles Retallic of the light and power 
department will recommend the building 
of a new power house. 

SAGINAW, MICH.—A special elec- 
tion will be held on February 17 to sub- 
mit the $750,000 bonding proposition for 
a municipal lighting plant. 

MINNEAPOLIS, MINN.—The city 
council at its meeting January 29, passed 
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a resolution asking the State Legislature 
for authority to sell $100,000 worth of 
bonds to finance installation of equip- 
ment that will double the capacity of the 
electric lighting and heating plant, and 
enlarge the crematory. About $75,000 of 
the amount is asked for the lighting and 
heating plant. The enlargement is ex- 
pected to enable the department to gen- 
erate sufhicent electricity to maintain 200 
street lamps, and bring in annual revenue 
amounting to $12,000. By utilizing the 
heat from the incinerators at the crema- 
tory, or by converting garbage into elec- 
tricity, the cost of disposing of garbage 
last year was reduced by 47.7 cents per 
ton. 


ST. PAUL, MINN.—In his report to 
the city council, January 23, Superintend- 
ent Joseph Macauley, of the police and 
fire alarm systems, recommends the in- 
stallation of motor-generators to take 
the place of batteries in the police alarm 
system. He also asks that 13 miles of 
wire be put in and that reliable modern 
recording systems be purchased to re- 
place those at present in use. 


IRWIN, IOWA.—At the local election 
the proposal to issue $6,000 worth of 
bonds for electric service, which, will 
ene from Manilla, was car- 
ried. 


NATOMA, KANS.—The sale of bonds 
for the construction of a lighting plant 
and water system in Natoma has been ar- 
ranged for and the F. D. Martin Con- 
struction Company, of Kansas City, 1s 
prepared to begin the work as soon as 
weather conditions permit. The bonds 
were taken at par by the school fund of 
the State, a fact which has attracted fa- 
vorable notice for the town because the 
bonds are issued by a community of only 
400 population. The issue amounts to 
$28,000. W. B. Rollins & Company are 
the engineers. 


SOUTH CENTRAL STATES. 


FT. THOMAS, KY.—Local citizens 
are planning the organization of a com- 
pany to build an electric plant to supply 
the town with current, it being under- 
stood that the council is willing to grant 
a franchise for that purpose, instead of 
securing current from some other com- 


pany. A site for the plant has been se- 
lected. ' 
LAWRENCEBURG, KY.—Business 


men of this city have organized a move- 
ment looking toward the installation of 
a “white way.” A committee, headed by 
D. L. Moore, Jr., has been getting sub- 
scriptions to the plan which are numer- 
ous enough to insure success of the proj- 
ect. The committee hopes to provide 
for at least 16 of the five-lamp stand- 
ards. 


CAMDEN, TENN.—Camden’s new 
electric light plant was destroyed by 
fire, the loss being about $3,000, with 
insurance of $1,500. The plant was a 
private enterprise operated by I. S. 
Madrey & Son. 


COLUMBIA, TENN.—Prospects are 
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that the city will shortly take over the 
water plant of the Columbia Water and 
Light Company, according to plans which 
were formed a year and a half ago when 
the city voted $100,000 in bonds to pay 
for the property. Appraisers are work- 
ing on the proposition and it is said that 
the findings of each are likely to agree. 


SHELBYVILLE, TENN.—It is re- 
ported that the Tennessee Power Com- 
pany has purchased the local electric light 
plant, taking charge on the first of Feb- 
ruary. It is understood that the contract 
with the city will be renewed and that 
the new company will make extensive 
improvements. It is stated also that the 
new owners of the electric light plant 
will take charge of the water works and 
that this will be electrically operated 
Power will come from the hydroelectric 
plant on the Tennessee River. 


SNYDER, TEX.—The Snyder elec- 
tric light plant has been sold to E. F. 
Renken. It is understood that $15,000 
will be spent in improvements. 


BROWNSVILLE, TEX.—The City 
Council has authorized the Light and 
Water Department to install an oma- 
mental street-lighting system in the 
business district. Address A. A. Brown, 
mayor. 

WESTERN STATES. 

FORT BENTON, MONT.—It is un- 
derstood that the city has placed 
$50.000 in bonds, a considerable por- 
tion of the proceeds of which ıs to 0 
vsed for the building of an electric 
light plant. Joseph S. Brown is mayor 
of the city. 

GALLUP, N. M.—Kennet Meyers, 
manager of the Peoples Light Company, 
has verified the report that the company 
has passed back to the original owners, 
and that extensive improvements at 
planned. 


SANTA FE, N. M.—State Engineer 
French has granted the Socorro Power 
and Light Company an extension of time 
to June 16, 1916, for the completion 0 
its power project on Mineral Creek 7 
Socorro County. 


DEARY, IDAHO.—Roy Drury. of this 
city, has been granted a franchise by the 
city council to install and operate an 
electric lighting system, and it 1s Te 
ported a power plant will be installed i 
the plant of the Deary Lumber Com 
pany. Work is to begin as soon as mẹ 
terials can be placed on the ground, 1t !$ 
said. 0. 


GREEN RIVER, UTAH —After 3 
further consideration of bids submitted *0 
them for the construction of the electric 
light plant here, the city council as 
awarded the contract to the Green Com 
struction Companv of Salt Lake ty, 
on a bid of $16,500. 

HUNTINGTON, UTAH.—At a mett- 
ing of the directors of the Huntington 
Canal and Reservoir Company matter 
pertaining to amend the articles of i 
corporation so that the company WOU 
be able to install a power plant, was dis- 


A 


February 6, 1915 


cussed, and on motion the directors were 
instructed to prepare a draft of the 
proposed amendment and submit same to 
the stockholders. 


BAKER, ORE.—Because the Eastern 
Oregon Light and Power Company 
agreed to reduce the charge of lighting 
from 15 cents per kilowatt-hour to 9 cents 
per kilowatt-hour, the city has decided 
not to place before the voters the propo- 
sition of issuing bonds in the sum of 
$130,000, to be used in extending and en- 
larging the present municipal light and 
power plant. The city of Baker, at this 
time, owns a plant which furnishes cur- 
rent for street lighting and illuminating 
municipal buildings. O. 


LEXINGTON, ORE —lIt is reported 
that J. V. Sparks, of Lexington, will in- 
stall a small electric light and power 
plant here, for the purpose of serving 
local business houses and residences and 
contiguous territory. 


ANAHEIM, CAL.—The first civic im- 
provement of the year will be the instal- 
lation of an ornamental lighting system 
in the business district. 


LINDSAY, CAL.—At a meeting of the 
stockholders of the Tulare County Power 
Company, which maintains 415 miles of 
transmission lines in Tulare County, op- 
erates 625 pumping plants, and furnishes 
electric current to the towns of Lindsay, 
Tulare, Exeter, Tipton, Strathmore and 
Pixley, it was decided for stockholders 
to make a loan to the company sufficient 
to pay off all outstanding indebtedness. 
The loan will be made in three equal in- 
stallments, the first of which was paid 
on February 1, the second to be paid on 
July 1, and the third on February 1, 
1916. 


SAN FRANCISCO, CAL.—E. B. 
Bumsted, general manager of the Cali- 
fornia Power and Manufacturing Com- 
pany, has gone to Fall River Mills, the 
seat of the company’s construction work, 
where it is proposed to resume work.on 
the installation of transmission lines as 
soon as weather conditions permit. 


PROPOSALS. 


ELECTRIC PASSENGER ELEVA- 
TOR.—Sealed proposals will be received 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., 
until March 11, for the installation com- 
plete of an electric passenger elevator in 
the experimental station, Bureau of 
Mines, Pittsburgh, Pa.. in accordance with 
the drawing and specification, copies of 
which may be had by application to the 
Supervising Architect, Washington, D. C. 

ELECTRIC PASSENGER ELEVA- 
TOR.—Sealed proposals will be received 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., 
until February 25, for the installation 
complete of an electric passenger eleva- 
tor in the United States post office and 
courthouse at Clarksdale, Miss., in ac- 
cordance with drawing and specification, 
copies of which may be had by applica- 
tion to the supervising architect. 


LIGHTING FIXTURES.—Sealed 
proposals will be received at the Super- 
vising Architect’s Office, Treasury Depart- 
ment, Washington, D. C., until February 
18, for furnishing and installing lighting 
fixtures in the United States post office 
at Bangor, Me., the United States post 
ofice at Berkeley, Cal., the United States 
post office and courthouse at Chickasha. 
Okla.. the United States post office and 
courthouse at Clarksdale, Miss., the 
United States post office and courthouse 


ity, 
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at Minot, N. Dak., the United States post 
office at New Bedford, Mass., the United 
States post office at Piqua, Ohio, and the 
United States post office at Winston- 
Salem, N. C., in accordance with drawings 
and specifications, copies of which may 
be had from the supervising architect. 


ENGINE-DRIVEN GENERATOR 
EQUIPMENT.—Sealed ‘proposals will 
be received by the City Council at its 
office, in the City Hall, Garrett, Ind., un- 
til eight o'clock p. m, March 4, 1915, 
for the construction, delivery and erec- 
tion of one steam-engine-driven gen- 
erator unit of 200 kilovolt-ampere capac- 
200 revolutions per minute, three- 
phase, 2,300 volts, 60 cycles, with the 
necessary exciter, switchboard and other 
accessories in every way complete for 
continuous service, upon proper founda- 
tions, in the engine room of the Electric 
Lighting Station in the City of Garrett, 
Ind. The Common Council reserves 
the right to reject any and all bids. 
Proposals should state separate and com- 
bined price of engine, generator and ac- 
cessories. W. W. Mountz, city clerk. 


FOREIGN TRADE OPPORTU- 
NITIES. 


[Addresses may be obtained by writing (men- 
tioning file numbers) to the Bureau of Foreign 
and Domestic Commerce, Washington, D. C., or 
to the nearest of tts branches at Bosotn, New 
York, Atlanta, Chicago, New Orleans, Seattle and 


San Francisco.) 

NO. 15,419. TELEPHONES.—An 
American consular officer in the Near 
East has transmitted a report relative 
an opportunity to secure contracts for 
the installation of an extensive tele- 
phone system. A copy of the complete 
report may be had on application. to 
the Bureau of Foreign and Domestic 
Commerce or its branch offices. 


NO. 15,455. TELEPHONE SUP- 
PLIES.—A firm in Europe has in- 
formed an American consul that it 
wishes to negotiate for the purchase 
of paper-insulated telephone cables, 
galvanized-iron wire, and porcelain in- 
sulators for telephone lines. 


NO. 15,459. LOCOMOTIVE, ELEC- 
TRICAL MACHINERY, ETC—An 
American consular officer in the Far 
East reports that a merchant in his 
district desires to receive catalogs, 
price lists, etc, on locomotives, dy- 
namos and electric lamps. He is in the 
market for a locomotive of from 40 to 
60 horsepower; a dynamo, three-wire 
system, direct-current; and lamps of 14 
and 220 volts. 


NO. 15,473. ELECTRICAL MA- 
CHINERY, FIXTURES AND SUP- 
PLIES.—An American consular officer 
in Italy reports that a firm in his dis- 
trict desires to communicate with 
American manufacturers of electrical 
machinery, fixtures and supplies. Cor- 
respondence should be in Italian. 
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FINANCIAL NOTES. 


Immediately following the annual meet- 
ing of the Electric Bond & Share Com- 
pany, which will be held at Schenectady, - 
February 17, the board of directors has 
called a special meeting of stockholders 
for the purpose of increasing the capitali- 
zation of the company from $10.000,000 
to $16,000,000 by authorizing an additional 
$3,000,000 six-per-cent preferred stock and 
an additional $3,000.000 common stock. 

At a meeting of the board of directors 
of the United Gas & Electric Engineering 
Corporation, George Bullock resigned as 
president and was elected chairman of 
the board of directors to take effect Feb- 
ruary 1; J. S. Pevear was elected presi- 
dent to succeed Mr. Bullock and S. J. 
Dill, vice-president, was placed in charge 
of the New Orleans office of the company. 
These changes in the subsidiary company 
would appear to bear out the report that 
at the annual meeting of the United Gas 
& Electric Corporation of Connecticut Mr. 
Bullock will retire as president of that 
company to become chairman of the board 
and will be succeeded by Mr. Pevear, 
who has been president of the New Or- 
leans Railway & Light Company and is 
now president of Birmingham Light & 
Power Company. 


Dividends. 

Term. Rate.Payable. 
Boston EleV. ....sececsees Q 1.5 % Feb. 15 
Mobile Elec., pf......ceee- Q 1.75% Feb. 15 
Ohio Trac., pf.....-e+e.--- Q 1.25% Feb. 1 
Phila. Co., 5% pf......- S-A 2.5 %Mch. 1 
So. Cal. SON (sic sae wee Q 1.5 % Feb. 15 
White Eng. J. G., pf..... Q 1.75% Mch. 1 
White Man. J. G., pf..... Q 1.75% Mch. 1 


Reports of Earnings. 
NIAGARA FALLS POWER. 


Niagara Falls Power Company and the 
Canadian Niagara Falls Power Company 
report income account for last year thus: 


1914. 1913. 

Gross earnings .......-.- $2,675,974 $2,742,192 
Operating expenses and 

depreciation ......... 513,508 540,265 
Net profits for year... 357,516 319,077 
Other income .......-.- 82,887 116,058 
Gross income .......+:- 2,245,352 2,317,985 
Fixed charges, taxes, 

insurance and rentals 1,275,809 1,247,875 
Surplus .....seceeececes 969,543 1,070,109 


MASSACHUSETTS ELECTRIC. 

The Massachusetts Electric Companies 
report for the quarter and six months 
ending December 31, 1914, as follows: 


1914. 1913. 
GroSS .ceccseccccsccces $2,253,978 $2,233,491 
Net- wliacencore siete ecas 562,538 601,763 
Surplu® ....ccccccecees 58,714 121,489 
GOSS wcccsccccseccccees 5,189,976 5,167,436 
Net cscccccscccascesses 1,742,575 1,787,901 
Surplus .....ceeeseceees 708,792 789,696 


GREAT WESTERN POWER COMPANY. 


1914 1913. 
December gross ....... $ 245,876 $ 245,226 
LOG. 6 ibe a seek oe Ns 174,300 158,790 
Surplus after charges. 72,480 72,163 
12 months’ gross......- ,681,098 2,698,214 
a rr ne rere E 1,807,335 1,732,244 
Surplus after charges.. 659,102 627,563 


ne aa 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 


CHANGES AS COMPARED WITH THE PREVIOUS bee 
e 


: Jan. 25 
American Tel. & Tel. (New York).......eesseseessssrecsosecoeseeeseese. 120% 120% 
Commonwealth Edison (Chicago) ...cccersceccrcessescserecescerercrcees 1365% — 
Edison Electric Illuminating (Boston).......ess.sesesessssesosesoeeseeee 257 258 
Flectric Storage Battery common (Philadelphia) ....esesesesesreorere> 47% 4814 
Electric Storage Battery preferred (Philadelphia) .....+se+ssereeeerers 474 4814 
General Electric (New York) ....sessesscsssesooessesesosoceeseseoeseee. 143 144% 
Kings County Electric (New York)......eeseesesessasesressecseeeenoeeee. 120 120 
Massachusetts Electric common (Boston).....-seceereereeeeserereceeee T% 7% 
Massachusetts Electric preferred (BOStON)......esseseosserereeoseeretee 48 46% 
National Carbon common (Chicago) .....esssesesssececeseeeroereeseeeee — 124% 
National Carbon preferred (Chicago).....sesesesesecssseeseessereoeeee: 121 121% 
New England Telephone (Boston)....cccceccesesecerersssescsscccercrers 137 137 
Philadelphia Electric (Philadelphia) ..........-+ssreeeeeesseerscesserrss 23% 23% 
Postal Telegraph and Cables common (New YOrK)....ssseesesosecoeeeo 70 70 
Postal Telegraph and Cables preferred (New YOrK)..essssssccesoeseeeeo 6714 6714 
Western Union common (New York).....ccececersereesesseserccerecrrs 62% 62% 
Westinghouse common (New York})......seseresesesocesececosoeereree” 71 71% 
Westinghouse preferred (New York)....--cessscercscscssssoserrnereecrs 117 118 
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PERSONAL MENTION. 


MR. H. A. WAGNER has been elected 
president of the Consolidated Gas, Elec- 
tric Light and Power Company, of Bal- 
timore, Md., succeeding Mr. J. E. Aldred, 
resigned. 

MR. THOMAS H. DWYER, until 
recently chief engineer of the Great 
Northern Power Company’s Virginia, 
Minn., plant, left January 19 for De- 
troit, Mich., to take a position with a 
large engineering firm. 

MR, GEQRGE H. MORSE, for- 
merly professor of electrical engineer- 
ing at the University of Minnesota, is 
now located with the Mutual Electric 
and Machine Company, of Wheeling, 
W. Va., engaged in the designing and 
manufacturing of electrical machinery. 


MR. HENRY VINTON NEAL, a me- 
chanic in the shops of the Boston Ele- 
vated Railway, was announced the win- 
ner of the Anthony N. Brady memorial 
medal for safety work, at the annual 
dinner of the American Electric Rail- 
way Association at Washington, D. C., 
January 29. 


MR. A. B. WILSON, until recently 
connected with the General Electric Com- 
pany in the Holophane branch, has estab- 
lished offices in the Leader Building, 
Cleveland, O., for the marketing of elec- 
trical devices and specialties. Mr. Wil- 
son has for some time past been a lead- 
ing member of the Cleveland Advertising 
Club and has worked out a number of 
ideas for popularizing the use of current- 
consuming devices. 


MR. LEROY PARKER, for a number 
of years auditor of the United States 
Telephone Company, the Columbus Citi- 
zens’ Telephone Company and other com- 
panies now merged in the Ohio State 
Telephone Company, has been made 
comptroller of the consolidated organiza- 
tion, with headquarters at Columbus. 
Mr. C. J. Queen, who has been Mr. Park- 
er’s assistant, becomes general auditor of 
the consolidated organization. 

MR. GUY E. MARION has severed 
his connection with Arthur D. Little, In- 
corporated, Boston, Mass., to establish 
the Special Libraries Association, of 
which he has become secretary-treasurer. 


The E. T. Chapin Company, pro- 
ducers of Bovill poles, announces the 
removal of its sales office from Bovill, 
Idaho, to the Columbia Building, Spo- 
kane, Wash. 

Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has issued descriptive leaflet No. 3767, 
which covers magnet switch starters 
for alternating-current motors, pro- 
vided with either squirrel-cage or slip- 
ring rotors. This type of switch, which 
has become quite popular for industrial 
applications, is thoroughly described 
and illustrated in the leafict. 

Delta-Star Electric Company, 625 
West Jackson Boulevard, Chicago, has 
ready for distribution bulletin No. 20, 
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Mr. Marion was for five years in charge 
of the information department of Arthur 
D. Little, Incorporated, and previous to 
that period was connected with several 
large manufacturing organizations in 
charge of information-bureau work. 


MR. FRANK C. SMITH, for a num- 
ber of years sales manager of the West- 
ern district for the American Conduit 
Company, has accepted a position with 
the Chicago office of the Fibre Conduit 
Company, manufacturers of “Orange- 
burg” fibre conduit. as assistant to W. 
Smythe, Jr.. Western manager. Mr. 
Smith is calling on his friends and ac- 
quaintances in the electrical field and 
will be glad to lend his assistance to 
those contemplating conduit installations. 


MR. CHARLES E. POYER has been 
appointed assistant general sales manager 
of the Edison Storage Battery Company. 
Mr. Poyer has been with the Edison in- 
terests for about four years, having served 


first on the personal engineering staff af. 


Mr. Edison in the development of special 
application of the alkaline battery, and lat- 
er as assistant advertising manager. For 
the past two years he has been manager 
of the house lighting department, and the 
rapid development of this branch of the 
business both from an engineering and 
commercial standpoint is attributable to 
his ability. His promotion will enable 
Mr. William G. Bee, vice-president and 
general sales manager, to give more of 
his personal attention to the advancement 
of the electric-vehicle field and permit 
closer co-operation with the vehicle and 
other manufacturers. 


MR. O. V. ANDERSON, who prior 
to accepting the position of superin- 
tendent of electrical construction with 
the Toronto Power Company was lo- 
cated in Minneapolis, has finished a 
complete reorganization and recon- 
struction of the electric plant at Lon- 
don, Ont. The old 125-cycle and 1,100- 
volt alternating-current system has 
been replaced by a 60-cycle, 2,200-volt 
system. In addition, the direct-current 
system has been entirely rebuilt, so 
that the present capacity of the plant 
is 1,700 kilowatts, alternating current, 
and 1,350 kilowatts, direct current. Mr. 
Andeison has had complete charge of 
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which deals with high-capacity, high- 
tension, outdoor substation switching 
and protective units, S. & C. lightning ar- 
resters, pole-top air-break switches, etc. 
Views are shown of this varied equip- 
ment, as well as of typical complete 
substations in which the apparatus is 
used. 

The Terry Steam Turbine Company, 
Hartford, Conn., announces the ap- 
pointment of Earl F. Scott as repre- 
sentative in the state of Georgia, with 
offices at 702 Candler Building, At- 
lanta. The Pittsburgh offices, in charge 
of H. A. Rapelve, is now located at 
1624 Oliver Building. The company 
has recently issued a 64-page bulletin 
entitled “Centrifugal Pumps,” giving 
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the work, and has carried out the ex- 
tensive reconstruction plans without 
interruption of the plant’s service. The 
business department has also been re- 
organized and placed on an efficiency 


OBITUARY. 


MR. JOHN M. MACK, for several 
years a leading figure in public utility 
financing, died at his home in Philadel- 
phia on January 26. 


DR. CYRUS F. BRACKETT, profes- 
sor emeritus of physics at Princeton Uni- 
versity, died suddenly at Princeton, N. J, 
on January 30 at the age of 81 years. 
Dr. Brackett was born at Parsontield, 
Me. He graduated from Bowdoin College 
in 1859. He received the honorary degree 
of LL.D from Bowdoin, Lafayette Col- 
lege and Princeton. In 1863 he received 
the degree of M.D. from Bowdoin. Dr. 
Brackett was professor of chemistry at 
Bowdoin College from 1864 to 1873. Sub- 
sequently he was professor, of physics at 
Princeton University for 35 years. He 
contributed a great deal to the literature 
of chemistry, electricity and magnetism, 
and was the joint author with Dr. Wil- 
liam A. Anthony of a noted text-book on 


physics. 
DATES AHEAD. 


American Institute of Electrical Engi- 
neers. Midwinter convention, New York 
City, February 17-19. Secretary, F. L. 
Hutchinson, 33 West Thirty-ninth Street, 
New York, N. Y. 

“Made in the U. S. A.” Industrial Ex- 
position. Grand Central Palace, New 
York City, March 6-13. President, H. A. 
Cochrane, Fifth Avenue Building, New 
York, N. Y. 

New England Section, National Elec- 
tric Light Association. Question Box 
convention, City Club, Boston, Mass. 
March 9-10. Secretary, Miss O. A. Bur- 
siel, Boston, Mass. 

Minnesota Electric Association. An- 
nual meeting, St. Paul, Minn., March 23- 
25. Secretary, F. A. Otto, St. Paul Gas 
Light Company, St. Paul, Minn. 

National Electric Light Association. 
Annual convention, San Francisco. Cal. 
June 7-11. Secretary, T. C. Martin, 29 
West Thirty-ninth Street, New York, 
N. Y. 
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details and data on various turbo-pump 
applications. 

The Jefferson Electric Manufactur- 
ing Company, 847-851 West Harrison 
Street, Chicago, Ill, has been imcor- 
porated by J. A. Bennan, formerly 
treasurer and general manager of the 
Thordarson Electric Manufacturing 
Company. The new company ®! 
manufacture a complete line of bell- 
ringing, sign-lighting, toy and welding 
transformers, battery switches, stet 
battery box outfits, ignition coils an 
high-tension transformers for labora- 
tory research and testing work. 

The Cutter Company, Philadelphia 
Pa.. has ready for distribution among 
operating engineers and electricians, 


-a oa 


February 6, 1915 


a cleverly prepared book entitled 
“When a Fuse Blows.” It contains a 
simple engineering narrative of parti- 
cular interest to men in charge of the 
successful operation of switchboards 
and many motors. The story points 
out the convenience, reliability and 
ultimate economy of using Cutter I-T-E 
circuit-breakers in place of fuses and 
shows a large variety of these devices, 
as well as of typical installations where 
they are used. 

The Western Electric Company, New 
York, N. Y., which supplied all of the 
line construction material and tele- 
phone apparatus used for the transcon- 
tinental telephone line, has issued an 
attractive folder showing a map of the 
line, views taken during its construc- 
tion, and also reproductions of draw- 
ings and photographs depicting the 
opening of the first long-distance line 
between Salem and Boston in 1877, the 
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line between New York and Chicago 
in 1892, and that between New York 
and Denver in 1911. It is entitled 
“Transcontinental Voice Highway.” 

The General Insulate Company, 
Brooklyn, N. Y., held its annual meet- 
ing on January 27, at which the follow- 
ing officers were re-elected: President, 
Joseph Steinberger; vice-president, E. J. 
Kaltenbach; treasurer, James B. 
Stephens. The reports to the stock- 
holders show that whereas in company 
with practically all other industries, the 
General Insulate Company has been af- 
fected by the European war, neverthe- 
less in 1914 the company’s business fell 
but little below the previous year, which 
was the banner one in the company’s ex- 
istence in net returns and in gross sales. 
The company states that the outlook for 
the present year seems very bright, or- 
ders being freely offered from all direc- 
tions. 
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Harrison Safety Boiler Works, Phila- 
delphia, Pa., has issued “Cochrane 
Multiport Valves,” a booklet of 72 
pages which describes the multiport 
valves introduced by that concern for 
back-pressure relief and vacuum serv- 
ice, flow service in connection with 
mixed-flow turbines, and check-valve 
service with bleeder or extraction tur- 
bines. The essential idea of the multi- 
port valve is the use of a number of 
small disks instead of one large disk, 
in order to secure greater safety, quiet- 
ness, lightness of moving parts, and 
tightness. The several disks are each 
fitted with an independent dashpot held 
to its seat by independent springs, the 
tension of all the springs being ad- 
justed simultaneously by a pressure 
plate. In addition to full descriptive 
and tabular matter, the book contains 
numerous diagrams and layouts, also 
data on effects of air in condensers, etc. 


Record of Electrical Patents. 


Issued by the United States Patent Office, January 26, 1915. 


1,125,936. Electric Saroy Appilance. C. 
A. Benedict, Eellvale, N. Expansion of 
bar due to abnormal current opens circuit- 
breaker. 

1,125,944. Adapter for Axle-Driven Gen- 
erators. W. L. Bliss, N. Y., assignor to 
Central Trust Company of New York. 
Generator mounting to provide for auto- 
matic belt tightening. 

1,125,947. indicator for Party-Line Tele- 
phones. E. Bowman, Elmwood, Ont., Can- 
ada, assignor of one-half to C. R. Miller. 
Vibratory spring sounder operated by a 
movement of the receiver hook. 

1,125,948. Elevator Safety Device. T. T. 
Boyle, assignor to Deadlock Elevator 
Door-actuated 


Safety Co., Detroit, Mich. 
cireuit-breaker. 

1,125,952. Switch-Support. H. H. Brown, 

ic, N. J. Push-button at end of 
bracket with wire-receiving channel. 

1,125,954. Telephone-Exchange System. 
S. H. Browne, assignor to American Tele- 
Phone & Telegraph Co. Includes automa- 
tic switch for distributing the calls first 
among a group of preferred trunks. 

1,125,965. Automatic Switching System. 
E. H. Clark, assignor to Western Electric 
Co. Automatic selector switches at ends 
of trunks move in unison. 

1,125,970. Prima Battery. H. Csanyi, 
assignor to Maxivolt Primary Battery Co., 
New York, N. Y. Diagonally connected 
vents in top of cell. 

1,125,971. Ignition Apparatus for Inter- 
nal-Combustion Engines. I. J. Daily, as- 
signor to Henricks Novelty Co., Indianap- 
olis, Ind. Coiled spring connection be- 
tween driving pulley and, inductor shaft 
of generator. 

1,125,997. Selective Signaling System. 
J. C. Field, assignor to Western Electric 
Co. For telephone train-dispatching. 

1,126,007. Electric Signaling Apparatus 
and_Circuits. F. B. Herzog, New York, 
N. Y.: H. Herzog, executrix of said F. B. 
Herzog, deceased. Step-by-step controlled 
indicator and interconnected counter. 
„1,128,009. Selective Signailng Device. R. 
N. Hill, assignor to Western Electric Co. 
Covers details of step-by-step selector. 

1,126,016. Electric-Current Economizer. 

- L. Imlay, New York, N. Y. Brush of 
distributor is not thrown into contact until 
predetermined speed is reached. 

1,126,018. Trolley-Finder. R. Jacobucci, 
Fall River, Mass. Lazy tongs with jaws 
standing astride the trolley wire. 

1,126,027. Apparatus for Detecting Pipe- 
Leads or Other Metallic Masses Embedded 
In Masonry. M. Jiillig, Vienna, Austria- 
Hungary. Includes a pair of exploring colls 
adapted to act inductively on each other 
rough a telephone receiver and indi- 

1,126,043. Circult-Controiler. A. C. Liv- 
ermore, assignor to Union Switch & Signal 
Co., Swissvale, Cam-operated signal 
controller with three positions. 

1,126,046. Telephone System. F. R. Mc- 
Rerty, assignor to Western Electric Co. 
Automatic trunking system. 

1,126,047. Telephone-Exchange System. 
F. R. McBerty, assignor to Western Elec- 
ae Has special automatic selector 


1,126,048. Telephone Switching Appar- 


atus. F. R. McBerty, assignor to Western 
Electric Co. Automatic selective switch. 
1,126,059. Power-Transmission System. 


W. Morrison, Des Moines, Iowa. Automo- 
bile transmission consists of dynamo-elec- 
tric clutch with revolving fleld and arma- 
ture, the latter connected to storage bat- 
tery so as also to be capable of acting as 
starting motor. 

1,126,060. Centrifugally Regulated Power- 
Transmission System. Morrison. Dy- 
namo-electric clutch with centrifugal 
brushes arranged to assist in magnetic 
clutching action. ae 

,126,061. Dynamo-Electric Clutch. W. 
Morrison. Further details of shunt-wound 


clutch. 
Saning Metals of High Melt. 
A. L. J. 


1,126,079. 
Ing- Point. Queneau, assignor to 


No. 1,126,233.—Electric Vacuum Gauge. 


P. Wetherill, Edgewater Park, N. J. Elec- 
tric casting furnace. 

1,126,084. Mechanical Movement. G. E. 
Reisbach, assignor to Cutler-Hammer Mfg. 
Co., Milwaukee, Wis. Ratchet wheel is 
operated in either direction by the inter- 
connected action of two solenoids. 

1,126,092. Automatic Section-Switch. W. 
Schaake, assignor to Westinghouse Electric 
& Mfg. Co. Spring-actuated plunger oper- 
ates quick-break switch. 

1,126,095. Transmitting Apparatus for 
Submarine Signals. J. Schiessler, Baden, 
near Vienna, Austria-Hungary. Includes 
electrically vibrated tuned sound producer, 
a resonator and submerged parabolic sound 


reflector. 

1,126,112. Insulated Rall-Joint. R. W. 
Smith and W. . Thomson, assignors to 
Rail Joint Co., .New York, N. Y. Was in- 
sulating filler members and base and bolt 


insulating plates. 


1,126,120. Desk Stand. C. G. Stoll, as- 
signor to Western Electric Co. Transmit- 
ter casing lug holder with opening for 
switch hook. 

1,126,122. Electric Railway Safety Sys- 
tem. M. Strang, Tecumseh, Mich. 88- 
ing danger signal controlled by car entering 
and leaving the section. 

1,126,143. Resilient Driving Connection. 
J. E. Webster, assignor to Westinghouse 
Electric & Mfg. Co. Between railway 
motor and wheel axle. 

1,126, 145. Signal Apparatus. W. H. Wells 
and J. R. McCumber, Victoria, Va. Clos- 
ing of signal electrically actuates a punc- 
turing recorder. 


1,126,161. Bond-Distributer for Mica 
Towers. H. R. Edgecomb, assignor to 
Westinghouse Electric & Mfg. Co. Dis- 


ee powdered mica evenly on a moving 
elt. 

1,126,162. Clamp. C. H. Davis, assignor 
to Westinghouse Electric & Mfg. Co. For 
holding trolley ear. 

1,126,163. System of Electric-Motor Con- 
trol. W. Cooper, assignor to Westinghouse 
Electric & Mfg. Co. Relay switches delay 
the operation of accelerating switches. 

1,126,173. Telephone-Exchange System. 
J. L. Wright, assignor to National En- 
gineering Corporation, Washington, D. C. 
Automatic number transmitter for decimal 
digit system. 

1,126,178. Train-Signal System. W. E. 
Benn, McAdam Junction, N. B., Canada, as- 
signor of one-half to G. E. Davis and W. B. 
Hall. Electric signal for air-brake-hose 


Automatic 


Storage - Batte 
Lighting System. 


C. A. Dawley, Plainfield, 
J. Resistance and counter E. M. F. 
cells are arranged to permit charging the 
battery while generator is also supplying 
lighting circuits. 

1,126,193. Spring Jack. O. M. Glunt, as- 
signor to Western Electric Co. For tele- 


phone switchboard. 

1,126,198. Control System for Electric Mo- 
tors. <A. J. Hall, assignor to Westinghouse 
Electric & Mfg. Co. Low-voltage control 
system for series-multiple railway-motor 
equipment. 

1,126,199. Fire-Alarm Transmitter. W. R. 
Hamilton, assignor to Dominion Gresham 
Guarantee & Casualty Co., Montreal, Can- 
ada. Auxillary to alarm-transmitting sys- 
cn are means for detecting breaks in cir- 
cuit. 

1,126,200. Fire-Alarm-Transmitter Move. 
ment. W. R. Hamilton, assignor to Do- 
minion Gresham Guarantee & Casualty Co. 
Covers details of equipment. 

1,126,206. Railway Signaling System. L. 
A Hawkins, assignor to Union Switch & 
Signal Co. Spectal circuit interconnection 
of adjoining block sections. 

1,126,221. Switch-Latching Mechanism. 
E. H. Jacobs, assignor to General Electric 
Co. Solenoid-controlled toggle for electric 
switch. 

1,126,233. Vacuum Gauge. I. Langmuir, 
assignor to General Electric Co. In evacu- 
ated vessel is a motor-driven disk above 
which is a mica disk suspended by quartz 
fiber. (See cut.) 

1,126,235. Controlling Means for Motor. 
Driven Machines. R. K. Le Flond and W. 
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F.. Groene, assignors to R. K. Le Blond 
Machine Tool Co., Cincinnati, O. Motor- 
driven lathe with means on spindle for 
throwing off clutch and simultaneously ap- 
plying the brake. 

1,126,266. igniting System. H.G. Osburn, 
Pittsburgh, Pa. Magneto and battery s8ys- 
tem. 

1,126,267. Outlet Fixture. H. T. Paiste, 
assignor to H. T. Paiste Co., Philadelphia, 
Pa. Fixture-supporting cross bar fits into 
recesses in flanged ceiling ring. 

1,126,272. Signal. A. G. Remhilt, Phil- 
adelphia, Pa. lectromagnetically actuated 
rotating indicator. 

1,126,286. Alternating-Current- Measuring 
Instrument. F. W. Roller, East Orange, 
N. J., assignor to Roller-Smith Co. In- 
cludes potential transformer with several 
primary coils for different voltage ranges 
and a secondary connected to moving 
mechanism of instrument. 

1,126,295. Primary Battery. A. L. Saltz- 
man, assignor to New Jersey Patent Co., 
West Orange, N. J. Four sets of plates are 
mounted at right angles to each other and 
supported from the center of the cover. 

1,126,311. Motor-Control System. G. E. 
Stack, assignor to General Electric Co. The 
counter E. M. F. relay short-circuits the 
starting resistance as the motor speeds up 
and short-circuits the dynamic braking re- 
sistance as the motor slows down. 

1,126,334. High-Frequency Alternator. 
E. F. W. Alexanderson, assignor to General 
Electric Co. 
with many poles, an exciting winding in 
the stator slots, and a transformer with 
primary connected to the exciting winding. 

1,126,339. Printing- Telegraph System and 
Alaphabet. C. G. Ashley and J. B. Crippen, 
Chicago, Ill., assignors to General Engineer- 
ing & Construction Co. 
prints a portion of a character with one 
type face, and then imprints a second type 
face, thus obliterating the useless portion 
of one imprint. 

1,126,362. Conduit-Outlet Fitting. C. H. 
Bissell, assignor to Crouse-Hinds Co., Syra- 
cuse, N. Y. Outlet box with one end open 
and with nipple projecting from other end; 
a pipe connected to the nipple and a cover 
for the open end, with an opening through 
which the pipe passes. 

1,126,363. Alternating-Current Motor. D. 
M. Biss, assignor to Thomas A. Edison, 
Inc., West Orange, . J. The rotor core 
has a uniformly distributed commutated 
winding in some of its slots and a short- 
circuited winding in others. 

1,126,369. By-Pass for Incandescent-Elec- 
tric-Lamp Circuits. E. Eooth and N R. 
Booth, Halifax, England. Film cutout con- 
sists of paper coated on one side with a 
mixture of finely divided black lead, water 
and thick gum, and having a number of pin 
holes punctured therein. 

1,126,373. Novelty Advertising Device. 
L. M. Bowman, Tulsa, Okla., assignor of 
one-half to G. T. Martin. Electromangetic- 
aly actuated. 

1,126,384. Time-Controlied Tripping Coll. 
G. A. Burnham, assignor to S. B. ondit, 
Jr., Brookline, Mass. Dashpot regulator for 
circuit-breaker. f 

1,126,394. Electric Cord-Plug. T. F. 
Clark, assignor of one-half to Hobbs Wall 
Paper Co., Hoboken, N. J. Attachment plug 
with separate and detachable base and body 
sections. 

1,126,407. Electric Ignition Apparatus for 
internal-Combustion Engines. G. Cowcher, 
Wimbledon, England. Details of spark 


plug. 
1,126,412. 
Railways. 


Electric Control System for 
R. C. Dawson, assignor of one- 
fourth each to L. N. Morgan, T. F. Wiley 
and G. Turner, McKeesport, Pa. Includes 
a fiying switch adapted. when thrown by 
a train passing in one direction to estab- 
lish a line connection and to break it when 
a train passes in other direction. 

1,126,422. Storage Battery. R. Dram- 
bourg and J. E. eid, New York, N. Y. 
Hollow electrode casings contain plates of 
opposite polarity. i 

1,126,434. Controlier for Electric Cir- 
cults. A. F. Feller, Berkeley, Cal. Liquid 
contact-maker for reciprocating device. 

1,126,454. Berth Lamp. w. S. Hamm, 
assignor to Adams & Westlake Co., Chi- 
cago, Il. Face plate carries recessed 
socket and lamp housings and protruding 
lamp-protecting cover. 

1,126,455. Electric Snap Switch. H. H. 
Hansen. Chicago, I. Special mounting 
for indicating dial on spindle of rotating 


switch. 

1,126,459. Block-Signal System. L. A. 
Hawkins, assignor to Union Switch & Sig- 
nal Co. Depends on the connection of 
different phases of the polyphase current 


source. 

1,126,483. Relay and Method of Oper- 
ating Same. C. Kinsley, Chicago, Ill. For 
printing telegraph receiver. 


1,126,486. Fixture Support. J. G. 


‘ruff, Chicago, Il. 


‘Fabrik, Ludwigshafen-on-the-Rhine, 
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Knight, New York, N. Y., assignor to J. 
Gordon Knight Electric Co. Ball-and- 
oo adjustable, insulating joint. (See 
cut.). 


1,126,494. Electric Switch. M. Levison, 
assignor to Chicago Signal Co., Chicago, 
lll. Has special latch-held knife blade. 


1,126,546. Brush-Holder. E. Mattman, 
assignor to Allis-Chalmers Mfg. Co. In- 
cludes a compression spring and a tension 
spring. 

1,126,576. Railway Biock System. T. H. 
Schreiber, Baltimore, Md. Electrically 
operated train-signaling and stopping 8y8- 


tem. 

1,126,594. Rotor for Motors. W. G. Viall, 
Bridgeport, Conn. Squirrel-cage rotor 
formed with flexible open-ended copper 
cylinder with slots fitting over the core 


>. R. Whitney, as- 
signor to Commercial Truck Company of 
Philadelphia, Pa 
shaft pinion and gears are inclosed in ex- 
tension of motor casing. 
1,126,608. Toy Ralliway. P. H. Wood- 
Has battery and elec- 
tromagnet on car, which is propelled by 
periodic attraction of iron track plates. 
1,126,615. Pollshing-Machine for Floors. 
E. Cavicchi, Quincy, Mass. Motor-driven. 
1,126,620. Electric Regulat gr J. ; 
Creveling, assignor to Sa ety Car Heating 
& Lighting Co. Lamp-circuit resistance 
regulator for axle-driven car-lighting set. 
` 1,126,623. Alteranting-Current Block- 
Signal System. C. D. Ehret, Ardmore, Pa. 
Alternating current of different phases is 
impressed on neighboring blocks. 
1,126,627. Process for Electrolyzing Al- 
kall-Chioride Solution. WwW. Gaus, Ger- 
many, assignor to Fadische Anilin & moe 
er- 
many. Electrolyte is passed from the 
anode space through a number of vertical 
filter diaphragms to the cathode space. 


ccc” 
` 


No. 1,126,486.—AdJustable Insulating Joint. 


1,126,641. Method of Electric Signaling. 
C. Kinsley, Chicago, Til. For printing 
telegraphic signals transmitted at high 
speed. 


1,126,642. System of Telegraphic Com- 
munication. C. Kinsley. High-speed tele- 
graphic printing receiver. 


1,126,655. Method of Uniting Sheets of 
Brass, Aluminium, and Other Metals of 
High Conductivity for Heat. N. Pröstler, 
assignor to Gesellschaft für Elektrotech- 
nische Industrie M. B. H. Berlin, Germany. 
Electric spot welding of seams. 


1,126,665 to 1,126,667. Method of Charging 
Storage Batteries. D. H. Wilson, assignor 
to Wilson Storage Battery Co., New York, 
N. Y. Lead batteries with special low- 
resistance leading-in conductors are 
charged at heavy rates, either tapering, 
periodic, or periodic with intermediate 
brief reversals, according} to the three 
respective patents. 

1,126,668 to 1,126,670. Apparatus for 
Charing Storage Batteries. D. H. Wilson, 
assignor to Wilson Storage Battery Co. 
Time-controlled means are provided for 
making the charge taper, periodic or 
periodic with intermediate reversals, ac- 
cording to the three patents. 

1,126,671. Storage Battery. D. H. Wil- 
son, assignor to Wilson Storage Battery 
Co. Has lead-sheathed, copper or other 
low-resistance busbar and similar imbed- 
ded distributing bars leading from the bus 
to the interior of each plate. 

1,126,672. Electric-Lamp Fixture. G. J. 
Dormandy, assignor of one-half to United 
Shirt & Collar Co., Troy, N. Y. Adjust- 
ably secured to an upright on the table 
are lamp-carrying arms normally horizon- 


tal. 

1,126,676. Ignition Dynamo. CT 
Mason, Sumter, S. C., assignor to Sumter 
Electrical Co. Special stator construction. 
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Patents Expired. 
The following United States electrical 
patents expired on January 25, 1915: 
597,782. Telephonic Installation. G. Rit- 
ter, Stuttgart, Germany. 


597,785. Apparatus for Telephone Switch- 
boards. C. E. Scribner, Chicago, I. 
597,786. Telephone Circuit. C. E. Serib- 


ner. 

597,787. Apparatus for Telephone Switch- 
boards. C. E. Scribner. 

597,790. Electric Cable. W. 8. Smith and 
w. P. Granville, London, England. 

597,799. Electric Railway. E. C. Crocker, 
Bridgeport, Conn. 

597,816. Armature-Winding Machine. C. 
Fickemeyer, Yonkers, N. Y. 

597,846. Manufacture of Storage-battery 
Grids. W. W. Griscom, Haverford, Fa. 

597,848. Trolley. G. A. Hall, Portland, 


Me. 

597,855. System of Electrical Distribution. 
H. Linton, Altoona, Pa. 

597,880. Electric Furnace. w. S. Horry, 
Sault Ste. Marie, Mich. 

597,891. Electrically Actuated Lock for 
Bicycle Racks. F. V. Walstrom and J 
Erickson, Chicago, Til. 

597,945. Electric Furnace. C. S. Bradley, 


on, N. Y. 
597,964. Light-refracting and Magnifying 
Envelope for Incandescent Lamps. F. W. 
Dunlap and J. R. Quain, London, England. 

597,965. Coin-controlled Machine. H. T. 
Emeis, Salt Lake City, Utah. 


597,979. Electric Switch. J. L. Hinds, 
Syracuse, N. Y. 

597.985. Electric Meter. G. Kapp, Berin, 
Germany. 

598,001. Electric Switch. J. R. Newell, 


Titusville, Pa. 

598,033. Electric Signaling Device. E. A. 
Stout, Jr., Philadelphia, Fa. 

598,049. Electric Burglar-alarm System. 
C. Coleman, Chicago, Ill. 

598,062. Device for Preventing Accidents 
on Railroads. H. Biermann, Breslau, Ger- 


many. 
598,063. Electric Burglar-alarm System. 
C. Coleman, Chicago, Jll 


The following electrical patents expired 
February 1, 1915: 

598,092. Alternating-current Motor. A. 
Heyland, Frankfort-on-the-Main, Germany. 

598,106. Fusible Cutout. E. A. Lowe, 
North Plainfield, N. J. 

598,109. Insulating Attachment for Elec- 
trical Connectors. R. P. Osgood and J. D. 
Osgood, Methuen, Mass. 

598,160. Electric Fire Alarm, Circuit and 
Signal Box. L. G. Rowland, Camden, N. J. 

598,172. Telephone System. C. A. Barron, 
R. T. Reid and J. L. McDonnell, Tacoma, 


Wash. 

598,180. Apparatus for Electrolytically 
Producing Zine. C. Hoepfner, Giessen, Ger- 
many. 

598,188. Telephone System. R. T. Reid 
and J. L. McDonnell, Tacoma, Wash. 

598,184. Conductor for Electric Rall- 
ways. G. Ritter, Stuttgart. Germany. 


598.193. Apparatus for Electrode sition 
of Gold and Silver. E. Andreoli, ndon, 
England. 

598,198. Electric Lamp for Bicycles. P. 


A. Dowd, Poston, Mass. 

598,199. Mechanism for Starting. Stop- 
ping and Controlling Speed of Motors of 
Electric Cars. F. . Foster, Brooklyt. 


N. Y. 
598.208 and 598,209. Electric Meter. C 
D. Raab, Kaiserslautern, Germany. 
598,218. Adjustable Support for Incan- 
descent Lamps. . Going, Amsterdam, 


N. Y. 
598,219 to 598,221. Support for Incandes- 
cent Lamps, Ete. W. J. Going. 


598.260. Electrical Conductor. L © 
Werner, Broadbrook, Conn. 

698,269. Polarized Signal Bell. F. R 
McBerty, Downers Grove, Ill. 

598,271. Brush-holder. A. J. Oehring, 
Chicago, I 


1 

598,272 and 598,273. Instrument-windins 
Device. A. J. Oehring. 

598,276. Self -restoring Annunciator. J. 
Steiner, Brooklyn, N. Y. 

598.285. Telephone Apparatus. F. B. 
Cook, Chicago, Ill. 

598.313. Electrodeposition of Lead. E 
P. Clark, New York, N. Y. 

598.316. Electric Gas-lighting Apparatus. 
C. Eickmann, Indianapolis, Ind. 


598.318. Electric Furnace. J. E. Hewes, 
Philadelphia, Pa. 
598.328. Terminal Head for Electrics! 


Conductors. C. H. Sewall, Chicago, ` 
and H. E. Procunier, Oak Park, M. 

598,358. Electric Circuit-controller. W. 
T. Budas, Charleston, S. C. 

598 408.. Machine for Making Type Bars. 
B. F. Bellows, Cleveland, O. 

598.410, Fire and Burglar-alarm gystem. 
C. P. Bostian, Milton, Pa. 


i re a Sa 
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Constant-Potential Charging Sys- 
tem in Chicago Garage. 

Quite recently several of the progres- 
sive electric-vehicle garages in Chicago 
have adopted the  constant-potential 
system of battery charging and the re- 
sults so far seem to have fully justi- 
fied the change. The Hollywood Gar- 
age, at 5656 Broadway, Chicago, was 
sufficiently impressed with the new 
system to discard its gas-engine driven 
equipment for two rotary converters 
and now purchases all power from the 
Commonwealth Edison Company. The 
White Garage, located at 918 Sheridan 
Road, also recently decided in favor of 


a 
the constant-potential system of bat- 
tery charging, in this case substituting 


tWo rotary converters for a motor-gen- 
erator set and mercury-arc rectifiers. 
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tention. A fully discharged battery 
will take a very high current, at first, 
but this will taper off as the charging 
progresses and will finish considerably 


the economical current consump- below the usual “finishing” rate. The 
tion, and because of the short charge will be completed in a shorter 
time consumed in charging. In- time than under the old method. The 


teresting data are given in this cells will not reach the gassing point, 
article on two Chicago garages and will therefore not be injured by be- 
using this system in connection ing left on charge longer than neces- 


with rotary converters. sary. 
In connection with the latter, the 


battery manufacturers all agree that 
if gassing is not permitted the ampere- 
constant-potential system, as is indi- hour efficiency rises close to 100 per 
cated by the results being achieved in cent. Hard gassing wastes current and 
Chicago, St. Louis and elsewhere. Bat- money and since it washes the active 


The constant-potential system 
of battery charging is attracting 
considerable attention because of 


There is much to say in favor of the 


Main Charging Board at the Hollywood Garage, Chicago. 


teries in any state of discharge can be material off the plates, it is a very good 


put on charge with the voltage prop- means of shortening the life of the bat- 
erly adjusted, and will automatically tery. 


receive their charge without further at- The advantages of the constant-poten- 
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tial system as regards battery life will 
become more and more apparent as the 
batteries charged under it become older 
and show greater average life. As to 
the other advantages, these are clearly 
evidenced in the case of the Hollywood 
Garage. As in most other garages in 
the larger cities, customers frequently 
drive their cars until midnight so that 
it would many times be impossible to 
have the car in the garage before 1 
o’clock a. m. Generally it is necessary 
to have these same cars in front of the 
owner’s residence by 7:30 a. m., so that 
under the old conditions it was practic- 
ally impossible to give a battery proper 
attention in this short time, especially 
as the vehicles had to be washed after 
they reached the garage. Since the in- 
stallation of the constant-potential sys- 
tem it is found that a battery 75 per 
cent discharged, if in good condition, 
would at the end of two hours be 85 
per cent charged and at the end of 
three hours over 90 per cent charged. 
This rapid charging is, moreover, done 
without harmful gassing. 

The Hollywood Garage is devoted 
principally to the care of passenger 
cars although at the present time two 
vehicles of the American Express Com- 
pany are garaged. Exclusive of these 
there are 28 running cars cared for 
and the average number charged per 
night is 21. These cars are equipped 
principally with 40 and 42-cell batteries, 
there being only three of smaller size 
—one 28-cell car, one 30-cell and one 
34-cell. 

All cars are garaged on a flat-rate 
basis, which covers charging, washing 
and polishing, adjustments, care of bat- 
tery, and delivery of car to and from 
garage. The rate for the 40 and 42- 
cell cars is $40 per month, while the 
smaller cars are given the same service 
for $35 per month. 

The Hollywood Garage purchases its 
power from the Commonwealth Edi- 
son Company under a limited-hour con- 
tract, which provides for a penalty if 
energy is used during certain specified 
peak hours. No charging is therefore 
started until about 9 p. m., although a 
number of cars come in before that 
hour. The average duration of the 
charging period is 3.5 hours so that 
considerable time is available to give 
every battery a sufficient amount of at- 
tention. 

The charging equipment at this gar- 
age comprises two Martin rotary con- 
verters, of 50 and 10 kilowatts capac- 
ity respectively, manufactured by the 
Northwestern Electric Company, Chi- 
cago. These machines embody all of 
the advantages of the ordinary rotary 
converter, of which the chief advantage 
is high efficiency, and in addition are 
as easy to start as the ordinary motor. 
A view of these two machines is shown 
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in one of the accompanying illustra- 
tions. The two converters are set for 
separate voltages so that batteries of 
different sizes can be charged without 
delay. 
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feet amounted to $192.48 for fuel. It was 
also found that the consumption of gas 
per kilowatt-hour generated was 27 
cubic feet. -For the month under con- 
sideration, therefore, it was found that 


General View of Hollywood Garage with Vehicles in Place. 


Previous to the installation of these 
rotary converters a gas-engine equip- 
ment was in use, comprising a gas- 
engine driven direct-current generator. 
No record of the kilowatt-hour output 


the electrical output was 8,911 kilowatt- 
hours. 

In addition to this, some energy was 
purchased from the Commonwealth 
Edison Company for lighting and power. 


Two Martin Rotary Converters in Hollywood Garage. 


of the machine is available, but during 
the month of December, 1913, selected 
as a typical month, careful tests indi- 
cated a 240,600 
feet, which at 80 cents per 1,000 cubic 


gas consumption of 


This averaged 983 kilowatt-hours per 
month divided as follows: rectifier, 410 
kilowatt-hours; lights, 505 ‘kilowatt 
hours; power for small compressor 
motor, 68 kilowatt-hours. 


s00g1e€ 
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ROTARY CONVERTER 


N the White Garage, 

Chicago, two Martin 

rotary converters were 
installed to replace 7 mer- 
cury arc rectifiers and a 
motor generator set, 
which were used to charge 
18 cars per night. The 
kilowatt-hour consumption 
per month then averaged 
9268. Since the Martin 
converters have been in- 
stalled an average of 29 
cars are charged per night 
and the monthly consump- 
tion is 9800 K. W. H. An 


added consumption of 532 
E. W. H. er month to 
charge 11 more cars eve 
night! 


is used to most excellent advantage in 
charging storage batteries, especially 
on the constant potential system. 


“MARTIN” ROTARY CONVERTERS are designed to operate on 
100-220-440 volt, 25-30-60 cycle A, C. lines, and in sizes from 1/6 to 
50 K. W., delivering any desired D. C. voltage to suit the battery. The 
best possible economy is secured as batteries can be charged without 
resistance on the constant potential system. THE “MARTIN” CON- 
VERTER is superior to motor generator sets or any other apparatus 
for this purpose. 


For theatres in A. C. districts, the “Martin” Rotary Converter offers 


. to the “Movie” man the ideal means of obtaining pure, white, bril- 


liant light of D. C. quality. The maintenance cost is practically noth- 
ing, as there are no fragile globes nor expensive parts to be replaced, 
a Special Emergency Panel combining in one unit all the resistance, 
switches and fuses necessary to control any desired number of arcs 
for projection work. 


Write today for further information. 


The Northwestern Electric Co. 


615-617 West Adams St., Chicago, III. 
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The cost of operation under this sys- 
tem was found, during the month of the 
test, to be $284.26. This included the 
Edison bill of $59.08, a gas bill of 
$192.84 based on a consumption of 240,- 
600 cubic feet, and charges for oil, 
waste, repairs and engineers’ salary. 

In determining the proposed monthly 
kilowatt-hour consumption of the gar- 
age, using Commonwealth Edison serv- 
ice, the central-station engineers as- 
sumed a conversion loss of 15 per cent 
over the average output of the direct- 
current generator. The details of the 
estimate are shown in the accompany- 
ing table: 


MONTHLY COSTS WITH GAS-ENGINE 


PLANT. 

Gas—240,600 cubic feet............-. $192.48 
| a re ee Oe CO eee ere ee 13.20 
MON es on ES NEEE E Oke T 2.00 
TROON Kec dias KAR ean ws E 12.50 
EXNSineer—part tlm. i iisccesccccéces 5.00 
Light—Commonwealth Edison ...... 31.78 
Rectifier—Commonwealth Edison ... 20.50 
Power—Commonwealth Edison...... 6.80 

TOI sxe. peek E E EEE E ET $284.26 


ESTIMATED CONSUMPTION USING 


EDISON SERVICE. 
Kilowatt-Hours 


Per Month. 

2 Martin rotary converters........ 10,247.65 
Pa ee Aas dev T 505.00 
POWOS sorea A ese ven sweeds 68.00 
Rector secrrnirecs ir SEARRE 410.00 
TOIRT see nO EAE ee 11,230.65 


This consumption, if figured on the 
Commonwealth Edison Company’s off- 
peak schedule would amount to $284.68 
per month. This, it will be seen, is 
slightly more than the average monthly 
rate under the old conditions, but as 
a matter of fact, because of using the 
constant-potential system of charging, 
the consumption has not reached the 
figure estimated and this, together with 
the many other advantages which have 
been demonstrated in this installation, 
make the present costs considerably 
less than heretofore. 

The monthly kilowatt-hour consump- 
tion since the installation of the rotary 
converter has been as follows: May, 
8,970; June, 8,320; July, 9,480; August 
9,040; September, 9,160; October, 10,600; 
November, 10,160; December, 10,480. 

The switchboard at the Hollywood 
Garage, shown in one of the accom- 
panying illustrations, comprises two 
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panels of Schaefer Brothers manufac- 
ture and six of J. Lang Electric Com- 
pany’s make. The first panel on the 
left, nearest the rotary converters, is 
the Edison panel for the control of 
the incoming lines. The main line 
switches, a watt-hour meter and a 
Printometer for recording the time and 
amount of consumption, are located on 
this panel. 

The second panel is for the control 
of the 50-kilowatt rotary converter and 
contains the usual voltmeter and am- 
meter, a three-pole double-throw start- 
ing switch, a three-pole main line 
switch for the alternating-current side 
and a three-pole direct-current switch. 
A Joleen coil for operating a shunt- 
trip circuit-breaker in case of the fail- 
ure of the alternating-current supply is 
also installed. 

Both this panel and the adjacent 
panel for controlling the 10-kilowatt 
converter are equipped with a revolv- 
ing selector switch with eight con- 
tacts each. These contacts are con- 
nected to taps on ratio transformers, 
on back of the switchboard, which are 
two-coil open delta connections. Taps 
are taken on the primary side. There 
are also three additional taps on the 
secondary side to take care of line 
drop. By changing taps on the trans- 
former it is possible to deliver dif- 
ferent voltages to the rings of the con- 
verter and any desired direct-current 
voltage can be obtained. 

These two control panels are pro- 
vided with two sets of bus-bars so 
that it is possible to charge batteries 
of different voltages by running both 
machines atethe same time. 

The remaining panels control the 
charging circuits, each circuit being 
equipped with a rheostat which is cut 
in when the battery is first put on 
charge. After about 10 minutes this re- 
sistance is cut out of the circuit and the 
charge proceeds without further atten- 
tion from the attendant. The purpose 
of the rheostat is to limit the flow of 
current to 60 amperes at the instant of 
placing the car on charge, gradually 
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cutting the resistance out until the bat- 
tery is directly across the line. 

All wiring in the Hollywood Garaze 
is in iron conduit, including wiring for 
the lighting. The charging circuits are 
carried along the top of the two longi- 
tudinal walls and a lead brought down 
to each plug box, installed about 
the center of the wall and spaced about 
12 feet apart. Each outlet box con- 
tains two Electric Apparatus Company’s 
charging plugs. 

As previously mentioned the White 
Garage, Chicago, is another establish- 
ment using the constant-potential sys- 
tem of charging with excellent results. 
In this case, two Martin converters, 
of 35 and 10 kilowatts capacity, respec- 
tively, replaced seven mercury-arc rec- 
tifiers and a 12.5-kilowatt motor-gener- 
ator set. An average of 18 cars were 
charged per night and the kilowatt- 
hour consumption for a typical month 
was 9,268. 

When the new equipment was in- 
stalled, an additional 20-circuit switch- 
board was provided and the number 
of cars charged per night increased to 
29. The average consumption is now 
9,800 kilowatt-hours per month. In 
other words, eleven additional cars are 
charged per month with an added cor- 
sumption of only 532 kilowatt-hours 


per month. 
— eeM 
Department-Store Service Dis- 


cussed by New York Section, 
Electric Vehicle Association. 


The January meeting of the New 
York Section of the Electric Vehicle 
Association was held at the Consoli- 
dated Gas Company Building audi- 
torium, 113 East Fifteenth Street, New 
York, on January 28. 

A paper was presented entitled, 
“Electric-Vehicle Performance in De- 
partment-Store Service,” by Edward 
Callan, of the Callan Department Store, 
Third Avenue and One Hundred and 
Twenty-First Street, New York City. 

The principal points of this very in- 
teresting address were that the Callan 


The “Tronclad=Exide’’ Battery 


FOR ELECTRIC VEHICLES 
Reliable—day-in and day-out:—every day in the year 


New York Boston Chicago 


Cleveland Atlanta Detroit Washington Pittsburg 


{Sh 


Denver 


Just read the new 


‘*fronclads=Exide’’ testi- 


monial book concerning batteries in service for 3 
years and over. Geta copy from the nearest office. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


1888-1915 


San Francisco 
Rochester Los Angeles Portland, Ore. Toronto 


Seattle St. Louis 
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Ward Bread Company again chooses 
Cutler-Hammer Battery Charging Equipment 
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New Ward Bread Co. battery charging equipment for charging 70 vehicles with a six-rheostat panel for dis- 
charging and forming. Cutler-Hammer unit type (sectional bookcase style) rheostats employed. Simple, dura- 
ble, low first cost, unlimited expansion, easy to operate, 


After a long experience with Cutler-Hammer 
Rheostats in Brooklyn and New York plants, 
Ward Bread Company now installs Cutler- 
Hammer equipment in the new Boston bakery 


Isn’t this the strongest recommendation possible? The Ward Company 
is known for its efficient delivery systems, its hundreds of electrics carry 
bread to all parts of Manhattan Isle on regular schedule time. Back in the 
New York and Brooklyn plants the sturdy and efficient Cutler-Hammer 
charging equipment keeps these electrics in prime running condition. 


A new plant is now built, mistakes or errors discovered in running the 
old ones are eliminated—what has proved unsatisfactory is not installed 
again. But we find the equipment that is back of the electric delivery sys- 
tem is again Cutler-Hammer. As our friend from Battle Creek would say— 
“there’s a reason.” 


Address our nearest office for authentic Battery Charging Equipment information 


THE CUTLER-HAMMER MFG. CO., MILWAUKEE 


NEW YORK: 50 Church St. CHICAGO: Peoples Gas Bldg. Pittsburgh: Farmers’ Bank Bldg. BOSTON: Columbian Life Bldg. 
PHILADELPHIA: 1201 Chestnut Street CLEVELAND: Schofield Building CINCINNATI: Gwynne Building 
PACIFIC COAST AGENTS: H.B. Squires Co., 579 Howard St., SAN FRANCISCO; San Fernando Bldg., LOS ANGELES 
and Morgan Building, PORTLAND, ORE. 
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Department Store used to employ seven 
horses and five wagons and one stable 
man, which were replaced in Septem- 
ber, 1913, by two electric trucks. One 
has a capacity of one ton, the other 
of a half ton. They are of the regular 
delivery style, the body of the former, 
120 inches long, 57 inches wide; the 
other, 90 inches long and 46 inches 
wide. 

Soon after December, 1913, another 
one-ton electric truck was acquired, 
the duty of the latter being to take 
part of the route of their two-ton 
gasoline automobile and to keep that 
in reserve in case of breakdown of the 
other machines and also to improve 
upon the delivery system in general. 

The author states that while this con- 
cern had already tried out the half- 
ton electric trucks and had obtained 48 
miles without recharging, they made 
the experiments with a one-ton elec- 
tric car, in order to establish the rel- 
ative operating cost of the electric 
and gasoline car, and it was soon evi- 
dent that the difference in operating 
charges was from $2 to $3 per day in 
favor of the electric truck- (on the 
same route). By means of. electric 
automobile service, this department 
store was placed in a position to de- 
liver all goods within 24 hours, a condi- 
tion which could not be established 
with a horse and wagon delivery, and 
in addition, the electric vehicles cover 
a wider delivery field than previously 
was possible with horse and wagon. 
It should also be noted here that the 
chauffeur of the gasoline car as a 
skilled mechanic received $1 a day more 
than the drivers of the electric vehicle. 
Further, this concern had had hardly any 
repairs whatsoever on the machinery 
of the electric automobile, while the 
repairs of the gasoline automobile in 
spite of the fact of having a skilled 
mechanic’s attention, often delayed the 
delivery of the goods to such an ex- 
tent that customers became dissatis- 
fied. è 

Mr. Callan pointed out that, owing 
to simplicity the electric car has all 
the advantages over the gasoline car 
and that the delivery of goods is greatly 
facilitated with an electric car. Further, 
he expresses his opinion that according 
to their experience, an electric vehicle 
could run a distance of 40 miles and 
during some parts of the year, it might 
safely run up to 50 miles without being 
recharged. He further stated that his 
concern gives a bonus to the drivers 
of chauffeurs. 

Be ee, 
Two Powerful, Historic Electric 

Trucks Aid in Rebuilding the 


Edison Laboratories. 

In facilitating the rapid reconstruc- 
tion of the laboratories of Thomas A. 
Edison, at West Orange, N. J., which 
were recently destroyed by fire, there 
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are two very important factors in the 
form of a couple of five-ton electric 
trucks. These trucks are doing heavy 
hauling in connection with the rebuild- 
ing, and are transporting hundreds of 
tons of machinery a day. 

The excellent work which they are 
doing recalls the interesting history of 
these same trucks extending over a 
period of twelve years, and brings to 
mind a remarkable feat accomplished 
by them ten years ago. They are Nos. 
704 and 705 of the electric-vehicle fleet 
of the New York Edison Company, and 
are merely loaned to Mr. Edison on 
account of their huge capacity. Jt was 
in 1904 that these trucks hauled the 
biggest block of stone ever brought 
into New York City, with the excep- 
tion of Cleopatra’s needle, from Pier 
4 at the foot of Broad Street, to the 
site of the Custom House. The great 
stone was quarried and dressed on 
Hurricane Island, in Penobscot Bay, 
Me. It took three years to do the 


work and the cut stone was valued at 
$10,000. At the bulkhead between 
Piers 3 and 4, East River, it was 
placed on a special truck and hauled to 
the site of the Custom House. 

Since then these trucks have been 
continually in the service of the trans- 
portation department of the New York 
Edison Company, and during the past 
year, owing to the use of roller bear- 
ings which supplanted the bronze type, 
it was possible to cut four cells from 
each battery, thereby reducing the 
number of cells per battery from 48 to 
44. Each of these trucks is equipped 
with an electric windlass for hoisting 
and cable-pulling purposes. All manu- 
facturers of electric vehicles may point 
with pride to these two remarkable ex- 
amples of electric-truck endurance and 
service, 
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Central-Station pi 
cle Interests to Hold 


ing in Boston. 

A meeting of on . i 
chairmen of committees 
vention of central-s 
electric-vehicle interests, 
Boston, March 9 nd 1 
January 29 at the E 
ton, 

President Lok 
England Scien 
Light ey 
Motor Car Club, w: 
lined plans for the c 
arrangements conte 
on March 9, at v 
be discussed “om 
ing presentation € 
designated d 

March 10 will t 
vehicle problems; tr 
noon sessions. A vis 
Auto Show in the eve 
The following are 


~ 


e 


mittees: 

Managers, for first day: Wells E 
Holmes, Cambridge, Mass.; second day, 
E. S. Mansfeld, Boston. 

Chairmen Question Box Committee 
first day, Eugene Carpenter, Marthas 


Vineyard; second day, Day Bakes 
Boston. 
Chairmen Information ‘Committe, 


first day, La Rue Vredenburgh, Boston; 
second day, David W. Beaman, New 
Bedford, Mass. 

Chairmen, first evening, R. W: Rol- 
lins, Warcester, Massi; second eve 
ning, C. H. Miles, Boston. 

Chairmen Club Relations, J. S. Cod- 
man, Boston; Publicity, W. B. 

ot 


Concord, Mass. 
Greenwood: second day, Mervyn Falk 


The ushers will be: first day, 
ry Googie 
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W CLAIMED that the New Alkaline ADAMS EXPRESS COMPANY 
Storag: Battery would make the Elec- b 242 WEST 47mm STREET 


E Ra . 
tric Vehicle the cheapest means of Street 


‘ransportatior but I had only my private —— New York. GQecenber 7tn 1919: 


sts to satisfy me. Today thousands of Edison 
atteries in thousands of Trucks and Delivery 


aro n ~ ; Edison Storage Battery Company, Attention of 
— are making Operating Records that Orange, N. J. Df A. Bachman, 
e easily investigated by all. After the four PT ee V.P.& Genl ingr. 
' five years of hard service that many of ’ 
Thank you for consenting æO extend from five to 


these vehicles have had, is it possible to deny 
that my claim is proved? 


re 


‘six years the conditions of Je guarantee regarding rener- 


Thomas A. Edison _ al of positive plates 
} v verage operating cost per battery per month" 


5 | HERE IS ONE RECORD—A REPORT -—ON ; 
KE en YEAR-OLD EDISON BATTERIES a o twenty-two trucks at Indianapolis, equipped vith 
, a ees : : Edison Batteries in foveuber 1909) and averaging about 660 


month, is as follows:- 
BATTERY MAINTENANCE CURRENT ‘TOTAL 


(Refilling, new solution, (Purchased 
watering, cleaning, all by meter) 
repairs, inspection, ete.) 


i soa Sroregr Bswecy PI D resò à 
soe l Peomegrrn Works on Deveenber wa be rage total operating cost per battery per 


ns en tnlies a jirar e Cin Yorke F nontmngs, therefore, Peva(f16.55)ror a period of five years. 
S i ‘ 

‘eats pay” Boag Lighting and Signaling, Telephone, a this time yerage mileage per truck was about Go,000,) 
; h and less and. Hig 

E Or aV 


“i 
“es 


Dahi 
a “ne 


‘Te h-priced or Low-priced Passenger 
i pes . which retweag_the operat in to(F-02% per nile) The 


batteries are still if “vee 
Yours very truly, 


f, 


Superintendent, 
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G C Books on Fae | 
ale Electric Vehicles 


“The Electric Vehicle Hand-Book” 


GENERAL MOTORS COMPANY 
TR U C KU ON By H. C. Cushing, Jr. and Frank W. Smith 
Fellow Am. I Elec. Engrs., Presid Electric Vehicle 
Publisher ee Seh mi Central Association me America and 
l ted Electric 


Station,” the official organ of Vice 
the Electric Vehicle Associa- Light & Fower Co., New 
tion of America. York. 


A given labor cost will size. Rb bat E RS Flexible Leather Cover, Pocket 


è I.—Electric Vehicle Development. By wee P, Kennedy, 
Consulting Transportation Engine 
ara e twice as man Il.—Lead Storage Batteries; Descriptive Lead Batteries; 
Charge and Discharge Rates; Care of Storage Batteries. 
IlIl.—Care of Lead Storage Batteries; Assembling and Put- 
. ting New Batteries into Condition; Spargi: a 
Overnight: Emergency arn HH Inspection; El 
eileciric E as lyte; Cadmium Readings; Lead Burning. 
IV.—Commercial Types of Lead Storage Batterfes. re, 


V.—Alkaline Storage Batteries; Descri —— and Care. 
VI.—Charging Apparatus and Charging § tations; ‘Alternating 


- 
any other electric com- ay aniue DAON 
VII.—Measuring Instruments, iectrieal à and Mechanical, 
VIIL.—Wheels, Rims and Tires; Their Care. - 
> . IX.—The Motor Construction and Care. 
X.—The Controller, Construction and Care. 
mercl V Cie. XI.—The Chassis, Its Components, Their Upkee 
XII.—Association and Publications Identified With the De 


velopment of the Electric — 
XIII.—Comparative Cost Data. 


This dollars and cents advan- The Automobile Hand-Book 


| < , By L. ELLIOTT BROOKES, Assisted b Other Wel Siren Experts || 
tage is the natural result of oe a amet yee | | 
exclusive features in GMC sc Des automobi ana took 1s a work ot paca tatormati | 
electric truck design. ca one eae tere 93 St p 
inciuding road troubles, motor carbureter troubles, 


troubles, lon, ga H 
tion troubles, battery troubles, clutch troubles, starting Y 
With numerous tables, useful rules and formulas, wiring. diagrams 


< d over 820 Iliustrati 
Caretakers can make every move ne ies transmission in ypreion 9° Bg ages -_ the ‘various 
count, dispatch their work and save eile are “aoalyzed and compared. 
f The porus) of tite work tor a few ar- when en rounen 
money for the truck owners. NRA AMN e tbe api g Moe- 4 ite going qualities on 


the road, whem properly and inteNigently cared for. 


This is a brand new book from cover to cover—1911 Edition— 
cus Syst. be confounded with any former editions of this 
Capacities, 1000 Ibs. | #5 i 
t ig t N PRACTICAL AUTOMOBILE DICTIONARY By S. KRAUSZ 
o ons. : English-Frenck-German; French-English-German; Germaa- 


Frencb 
English. Witb an introduction by C. J. Glidden. Twelve thov- 


sand rd lo In connection 
Short, medium or long with motor ears and motoring. Ber ees tn een, factory, repair 
shop aad tories ip wert countries. 16mo. 129 
frames for any business pp. Price $2. 
requirements. SELF-PROPELLED VEHICLES. By JAMES E. HOMANS 
A practical treatise on the t construction, opera _care, 


heory, 
and management of all forms of automobiles. Seventh iy 
revised, 500 illustrations. 6x9. Cloth. 687 pp. Price $2.00. |) 


The various theories end probleme racer in Ship constraction 

GENERAL MOT RS T and operation of the prevailing typea of motor road carriages hare 

O RUCK Co been Stated as clearly as possible, in order e that tbe involved situa 
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BRITISH EXPERIENCE WITH CONCENTRIC 
WIRING. 

The proposition to adopt in the United States the con- 
centric system of wiring which has found application in 
European countries, or at least to make it permissible 
in territory governed by the National Electrical Code, 
had the effect, especially upon manufacturers of elec- 
trical supplies and the contractors who install the same, 
of a bomb thrown in their midst. Fears were at once 
expressed that business enterprises which have been 
built up upon the present installation rules would be 
ruined. That these fears have little foundation is evi- 
denced by the experience already had in England with 
the concentric system, as the views of prominent Eng- 
lish manufacturers, contractors and electrical engineers 
published in the present and the last issues demon- 
strate. This testimony shows that the permissible use 
of concentric wiring in a large part of England has not 
decreased the sale of steel conduit, which remains the 
recognized standard for first-class wiring in new build- 
ings in that country and is, in fact, growing in favor, as 
its introduction there was somewhat later than in this 
country. The manufacturers of conduit have felt no 
bad results upon their business from the introduction of 
concentric cable and only one of them expresses the 
opinion that the latter will ever supplant the more 
rugged method of installation generally. 

It should, of course, be borne in mind in this con- 
nection that the use of the concentric wiring system 1s 
not universally permitted in England, but is subject to 
certain restrictions. It is permissible in isolated plants 
and has found its principal application there. Where 
energy is supplied from a central station and the supply 
mains are not grounded, the use of the concentric 
method is permitted only where an individual trans- 
former is utilized to insulate the local wiring from the 
supply system. This condition is fairly general in Eng- 
land and greatly restricts its use. Moreover, many 
municipalities do not permit the use of the system at all. 

Considering the fact that in this country the central 
stations are taking a leading part in advocating this 
cheap form of wiring, whereas contractors seem rather 
generally opposed to it, it is curious to note that in 
England all of the central-station men quoted are op- 
posed to this system, whereas one of the greatest en- 
thusiasts for it is a prominent contractor who is presi- 
dent of the Electrical Contractors’ Association. While 
this contractor prefers the method to any other form 
of wiring, partly because estimates can be more accu- 
rately prepared for it, it is to be noted that another 
prominent contractor does not use it at all and appar- 
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ently his business has not suffered in consequence. 

It should be noted also that a number of central-sta- 
tion representatives in England seem to prefer a form 
of sheathed cable, corresponding somewhat to the 
duplex flexible armored conductor quite generally 
used in the United States, to the concentric system. 

Another point to be noted in this connection is that 
the conduit in general use in England is not nearly so 
heavy as that prescribed by the rules in this country and 
that consequently the difference in cost between the 
standard method and the cheaper concentric wiring is 
not so great as would be the case here. This may in 
part explain why conduit work has not been more 
largely displaced in English practice. Such conduit 
work as has been displaced is principally of a type that 
is not permitted at all in this country; that is, conduit 
work in which the separate lengths are not screwed to- 
gether, but are held in position by what is known as 
“slip tubing,” which permits very rapid work and lower 
labor costs. However, the principal use which has been 
found for the concentric wiring in England, outside of 
isolated plants, seems to be in wiring houses already 
built, where surface wiring seems essential, and where 
the concentric method is used as much on account of its 
appearance as on account of its cost. There need be 
little fear in this country that this method would ever 
displace what is now standard work under any other 
conditions than these. Manufacturers and contractors 
may dispel their fears upon this point. The real ques- 
tion which should be decisive in this matter is as to the 
safety of the concentric system and whether it will in 
time lead to trouble which would make its installation 
undesirable. Is there any increased hazard introduced 
by this method? Is there any other method which will 
meet the same requirements without introducing any 
new hazard? 


MUNICIPAL ENGINEERING. 


We have more than once called attention in these 
columns to the importance of the engineer in certain 
features of governmental work and particularly in 
the conduct of municipalities. It is gratifying to 
note that the new charter of the city of St. Louis, 
Mo., adopted last year, recognizes the importance of 
engineering work in municipal government and pro- 
vides for the active participation of engineers in cer- 
tain parts of the city management. 

All engineering and construction work undertaken 
by the city 1s put under the supervision and control 
of a Board of Public Service, consisting of five mem- 
bers, three of whom, including the president, must be 
engineers of at least ten years’ experience. The mem- 
bers of this board are appointed by the mayor for a 
term of four years and are subject to removal only 
for cause. Each director is given charge of a par- 
ticular department under the general control of the 
board. 

This action of St. Louis is decidedly commendable 
and should serve as a model for other municipalities 
when revising their city government. St. Louis is 
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a leader in this regard not only in the present in- 
stance, but 1t has been customary there in the past 
to have public works controlled by a board contain- 
ing a majority of engineers, although it has not here- 
tofore been a charter requirement. 


REPRODUCTION COST VERSUS INITIA 
COST. 

In the valuation of public utilities for the purpose 
of both rate-making and purchase much emphasis has 
of late been placed upon the element of the cost of re- 
production, in connection with which, of course, depre- 
ciation is taken into account. In many cases, owing 
to the absence of necessary records, this has been the 
only practicable method of arriving at the value of a 
given plant. By some it is maintained that this is the 
best method of appraisal even when other data are 
available. The argument for this is stronger in the 
case of valuation for purchase than in the case of val- 
uation for rate-making, and in the latter case there are 
many authorities who maintain that original cost is the 
proper basis for consideration. Court decisions have 
not vet laid down any very definite principles as a guide 
in valuation cases, the more important decisions indi- 
cating that all methods of appraisal should be given 
due consideration and the weight given to any one of 
them should be determined according to the circum- 
stances of each particular case. 

In Massachusetts the Public Service Commission 
has, however, expressed itself very decidedly upon this 
question, pointing out that the law of that state indi- 
cates that it 1s the original cost of a utility plant which 
should govern in any determination of rates and of the 
annual return which is to be permitted to the owners. 
This question was rather fully discussed in the deci- 
sion handed down last October when approving an in- 
crease in the rates of the Middlesex and Boston Street 
Railway Company. The opinion in that case pointed 
out that while the method of reproduction cost favors 
the utility company during a period of rising prices, 
it would bear heavily upon the investor in a period of 
low prices, such as the country went through in 1897, 
and that in the long run both investor and consumer 
will receive greater justice upon a basis of original 
cost. For instance, with the low prices prevailing for 
copper during 1914, great injustice might be done a 
telephone company in the appraisal of its lines upon 
the reproduction basis and, moreover, that method 
would give greatly varying results from year to year. 

The basis of original cost makes rates depend upon 
the actual investment of the owner and consequently 
does justice to him in spite of any variation in the cost 
of labor and material from time to time. To quote the 
words of the commission: “It is entirely clear that in 
the long run the rate-paving public as well as the in- 
vesting public will be the best served if regulation 
makes as its fundamentally guiding principle an attempt 
to protect investments honestly and prudently made and 
wisely managed. Any other theory involves essential 
injustice, tends to make development of our public util- 
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ity compantes a speculation and not an investment, op- 
erates as a premium upon various kinds of fraud, in- 
vites into the public service undesirable manipulators 
instead of sound, level-headed business managers; 
makes every rate case an almost interminable and 
labyrinthine inquiry into values with endless conflicts 
between so-called experts.” 


INCREASING REVENUE FROM OLD CUSTO- 
MERS. 

A story is told of a young business man, sales 
manager of a manufacturing company, falling heir to 
a controlling interest in a progressive utility concern 
and assuming management of the company, which 
served both gas and electric consumers. Being thor- 
oughly familiar with all phases of sales work, al- 
though without experience in public-utility operation, 
the new executive naturally turned to the commercial 
department as the first point at which to undertake 
to master details and give directions. He found to 
his surprise that common selling practice among 
public service companies is very different from the 
accepted standard in the mercantile and manufactur- 
ing world. He found that the gas and electric sales- 
man is employed to secure new business, which 
means new customers. Yet in every other business 
the chief function of the outside salesman is to keep 
in touch with regular customers, to sell them more 
and more and to aid and stimulate them to the devel- 
opment of a greater market for the line. 

Believing that these principles were applicable to 
public-utility practice, the new manager, so the story 
continues, established new rules for the commercial 
department. He maintained that there was greater 
profit in inducing a consumer to throw out his coal 
range and cook with gas entirely than in installing 
one more range beside another coal equipment; or 
in securing constant use of appliances already in the 
home than in selling other appliances in other homes; 
more profit in maintaining sales to present customers, 
than in ceaselessly striving for other customers at 
greater cost. The company took the position that 
every customer represents an investment that should 
pay its revenue; it should be developed to its greatest 
earning power. 

In this case the experiment worked. The market 
opportunity automatically resolved itself into a pros- 
pect of both consumers and non-consumers. The con- 
sumer offered the most alluring promise, because a 
sale to him exacted no investment in connection cost. 
The monthly business statements were made up to 
show the volume of the sales and the profit rather than 
new customers and their estimated consumption. 

There are undoubtedly many companies that have 
realized the importance of increasing the revenue 
from existing customers, but there was never a time 
when this sort of sales effort appeared to be more 
necessary or more pertinent than at present when 
the tendency throughout the country is to minimize 
expenditures. 
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There are many central-station power customers 
who have a modern system of motor drive and an 
antiquated lighting installation that could be modern- 
ized if the proper sales effort was extended; other 
manufacturers who have never been told of the con- 
venience or economy of electric glue pots, or electric 
forge blowers, or chocolate warmers, or ozone ma- 
chines, etc. 

In the residence field there is even a greater op- 
portunity to increase the revenue from existing cus- 
tomers. There is hardly a company engaged in 
central-station work that has not in some way pro- 
moted the sale of domestic appliances, but how many 
companies have ever encouraged the use of these ap- 
pliances, once the sale is made? It would be inter- 
esting to know how many appliances are in disuse 
because of a needed new cord or a minor repair that 
is neglected; or how many sockets are out of order, 
thus preventing the consumption of current that 
might mean a profit on the installation. Where such 
canvass of conditions has been made, the results have 
been astonishing. It has been the experience of one 
representative company that 90 per cent of the appli- 
ances brought in for repair needed only a new cord or 
a new terminal and a large percentage of the sockets 
out of order need only a new screw, or some other 
minor repair that requires only a few minutes to ad- 
just. Yet only an inconsiderable percentage of such 
cases come to the attention of the company in the 
usual course of events. 

With a full realization of this situation, one pro- 
gressive company has employed a man who will be 
provided with a small trouble kit and make a house- 
to-house canvass of the customers for the purpose of 
repairing irons, toasters, and other appliances, also 
sockets and switches out of order. He will also be 
provided with exchange tickets which are to be given 
to a customer in case an appliance 1s found to be be- 
yond repair. The ticket together with the old ap- 
pliance will entitle the customer to a new device at 
cost. 

It is needless to say that this plan must necessarily 
be profitable to the company. In addition to the re- 
pair work the representative can also suggest the use 
of additional appliances, larger lamps, etc., thus fur- 
ther increasing revenue from old customers; but what 
is perhaps of more importance is the impression left 
with the customer that the company is striving to fur- 
nish good service. 

There is always a danger of burdening a customer 
with too many current-consuming devices and in- 
creasing his bill to a point where he feels he can no 
longer afford electric service and judgment must be 
exercised in avoiding this condition. However, there 
is greater loss from an underdevelopment and it 
seems as if more attention could well be given the 
more intensive cultivation of central-station business 
with the view to increasing the volume of business 
without increasing the investment in service connec- 
tions. 
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Selenium Discussed at Joint Meet- 
ing of Electric Club and Com- 
monwealth Edison Section, N. E. 
L. A. 


The meeting of the Electric Club of 
Chicago, on February 4, was held joint- 
ly with the Commonwealth Edison Sec- 
tion of the National Electric Light As- 
sociation and over 400 members and 
guests of the two organizations were 
in attendance. B. F. Meissner pre- 
sented a paper entitled, “Selenium, Its 
Applications and Possibilities in Elec- 
trotechnics,” and conducted a number 
of unique demonstrations based on the 
effect of light rays on a selenium cell. 
A small box containing a propelling 
motor and arranged to be started upon 
the operation of a relay was made to 
more forward or backward when light 
rays from a hand flash light were di- 
rected upon two selenium cells con- 
tained in the box, this releasing the 
relay which in turn started the motor. 
Each of the cells was behind a lens 
and directing the light on either lens 
would cause the motor to be started. 
Another relay was arranged to control 
by means of solenoids, a steering post 
thus permitting the box to follow the 
light in any directions. The direction 
of turning depended upon the amount 
of light directed to either lens. 

Another relay arranged on a table 
was made to operate a lamp, start an 
induction motor, ring a bell, etc., by 
directing light rays from a projector 
on a selenium cell which controlled 
the relay. 

Preceding the demonstrations, Mr. 
Meissner discussed several applications 
of the selenium cell, these including op- 
erating a gas buoy, registering heart 
throbs, controlling a moving torpedo, 
etc. 

ni 


Boston Electrical Men Get-To- 
gether Luncheon. 


An innovation in electrical men’s 
gatherings has been inaugurated in 
Boston, Mass., where monthly noon 
gatherings at luncheon will be held 
during the winter and spring. The first 
occurred on February 4, when 140 met 
at the New American House at a 50- 
cent luncheon. The sponsors are the 
New England Section, N. E. L. A., the 
Boston Electric Motor Car Club, the 
New England Committee, Society for 
Electrical Development, the Jovians 
and the Electric Vehicle Association. 

Louis D. Gibbs presided and pumped 
enthusiasm into the gathering. John 
D. Cole, chairman of the Industrial De- 
velopment Board of Boston, spoke on 
the uses of electric transportation in 
booming the Hub. He advocated a 
trolley belt line to connect the freight 
depots, wharves, factories and business 
houses and give ready freight transfer 
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by night, over traction lines. He cited 
New Orleans, where freight is trans- 
ferred to any point in the city in 4.5 
hours. at $2.00 a carload, whereas in 
Boston the cost is $14.00. 

Mr. Gibbs pointed out the present 
use of two electric trucks by one of 
the railroad companies, for transferring 
freight between cars in che yard, with 
a net saving of $20 per day over 
switching costs otherwise entailed. 

George D. Berry, of the Boston Auto 
Show management, stated that this 
year’s show will be the largest ever 
held, combining the truck and pleasure 
car division in one event. Many elec- 
trics will be exhibited among the one 
hundred models shown. 

The March luncheon will have for its 
subject “How to Get Business.” 

— 
Chicago Jovian League. 

Walter D. Moody, of the Chicage 
Plan Commission, delivered a very in- 
teresting illustrated address before the 
Chicago Jovian League on February 8. 
on the subject of “The Plan of Chi- 
cago.” He showed many views of Eu 
ropean cities, illustrating the progress 
that has been and is being made in 
city planning. Up to the present time 
little or nothing has been done to re- 
lieve the chaotic traffic conditions of 
improve the health conditions of Chi- 
cago, although a comprehensive, prac- 
tical plan has been perfected and pro- 
posed by the Chicago Plan Commis- 
sion. This plan was discussed rather 
fully, particularly as it applies to 1m- 
proving the lake front and rivers. 
This, the initial work of the plan, will 
be started as soon as the necessary 
Government permits are granted. Mr. 
Moody, throughout his address, showed 
the relation between civic and com- 
mercial progress. 

Victor H. Tousley, president of the 
League, announced that an effort is be- 
ing made to schedule a rejuvenation 
during the forthcoming convention of 
the Electrical Supply Jobbers’ Associa- 
tion in Chicago on March 17. 

eo 
Program for New York Electrical 
Society Meeting. 

At the meeting of the New York 
Electrical Society on February 17, 
Putnam A. Bates, electrical engineer of 
the New York fire department, will de- 
liver an illustrated lecture on “The 
Fire-Alarm System of New York City” 
explaining the steps now being taken 
for the improvement of the system. 
Following this a demonstration will be 
given of lighting for photographic 
studios, covering both still and motion- 
picture work and employing arc, in- 
candescent and mercury-vapor lamps. 
It is expected that several executives 
of prominent motion-picture concerns 
will attend. 
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Philadelphia Jovians Hold Record 
Luncheon. 


What is probably the largest attend- 
ance in the history of Jovian luncheons 
was present at the weekly meeting of 
the Jovian Electrical League of Phil- 
adelphia on February 4, when Billy 
Sunday, the evangelist, was the prin- 
cipal speaker. The official attendance 
was 636, of which 576 were Jovians. 
The guests were admitted by card only, 
and included many prominent in the 
professional ard civic hse of the city. 

Mr. Sunday gave a very interesting, 
entertaining and instructive talk, to the 
point, along the line of proper living 
and good business principles. Joseph 
B. McCall, president of the Philadel- 
phia Electric Company, also addressed 
the meeting. A. J. Drexel Biddle, the 
millionaire evangelist, said a few words. 

—____9<-e—___—_ 


Lynn Section Lectures. 


On February 3, Major J. A. Shipton, 
of Fort Terry, N. Y., delivered an in- 
structive lecture on “The Conduct of a 
Modern Army in the Field” to the 
Lynn Section, American Institute of 
Electrical Engineers. Some 400 men 
were present. The lecture was fol- 
lowed by a brief address by Col. 
Wheeler, of the Watertown Arsenal. 

Great interest has been manifest in 
the Section this season, and it bids fair 
to keep the lead in numbers and en- 
thusiasm of any local section in the 
country. Chairman W. H. Pratt is ar- 
ranging for a weekly course of special 
lectures on radioactivity and recent re 
searches into the relation between elec- 
tricity and matter. In the regular 
course, on February 17, J. L. Wood- 
bridge, of the Electric Storage Battery 
Company, is to speak on “The Char- 
acteristics and Uses of Storage Batter- 
ies.” 

a e 


Change of Institute Convention 
Program. 

A change has been made in the pro- 
gram for the midwinter convention of the 
American Institute of Electrical Engi 
neers, as announced last week. 

The first session on Wednesday mom- 
ing, February 17, will be occupied with an 
introductory address by President p. M. 
Lincoln, and a paper on “The Charactef- 
istics of Electric Motors Involved 1 
Their Operation,” by D. B. Rushmore. 

The paper on “Electrical Porcelain,” by 
E. E. F. Creighton, has been schedule 
for Friday at 2:30 p. m. 

The newly issued “Yearbook” of the 
American Institute of Electrical Eng 
neers shows a total membership °" 
January 1, 1915, of 7,747, of which 450 
are fellows, 1,060 members, 6,232 355% 
ciates, and 5 are honorary members. 
There is also an enrollment of 8% 
students. 
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Electricity in the Manufacture of Electrical Machinery. 


each of 20 horsepower. The motors 
are connected by belts, about 20 feet 
between pulleys—the width of a bay— 
with the main shafts, which are lo- 
cated, generally, nearest the wall and 
are in sections of about 50 feet, and 
provided with couplings so that any 
two adjacent sections can be connected 
in the event of a motor failing. 


It is appropriate that electrical ac- 
cessories for gasoline automobiles This 
should be produced under conditions of 
electric power. This energy is util- 
ized to most efficient advantage by 
Gray & Davis, Inc., manufacturers of 
automobile  starting-lighting systems. 
The company’s superb factory, consist- 
ing of five stories 60 by 380 feet, con- 


article describes the 
power installation in a mod- 
ern establishment manufacturing 
starting and lighting equipment 
for gasoline automobiles. Al- 
though expert in power genera- 
tion, the company purchases all 


structed of reinforced concrete and 
providing manufacturing space of more 
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General View of 


than three acres, is located on the 
bank of the Charles River, in the most 
rapidly growing industrial region of 
Greater Boston. 

The energy supply is obtained from 
the Cambridge Electric Light Com- 
pany and is three-phase alternating 
current at 550-volts pressure, with a 
small supply of 230-volt direct current 
for variable-speed motor operation 
used in dynamo tests. 

The ground floor of the building is 
occupied by the machine shop. Here 
are screw machines, gear cutters, drills, 
milling machines, lathes and grinders, 


of its energy from the local cen- 
tral station. 
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From the main shafts, Felts connect 
with lines of jack shafı, located mid- 
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all grouped in relation to shafting over- 
head, arranged in four lines running 
the length of the shop. 

The ceiling of each floor is provided 
with insets in the concrete construc- 
tion, these holes being four feet apart 
both ways. Lines of framework of 
Southern hard pine are bolted to the 
ceiling through the insets provided, to 
give a means of attachment for the 
lines of shafting and also the motors. 
The latter are mostly installed in an 
inverted position, in a line through the 
center of the shop. There are 13 in- 
duction motors for the machine shop, 


Motor-Driven Machines in Plant of Gray & Dav is, Incorporated. 


way between the main shafting and 
the motors. Machines are driven from 
both the main and jack shafts, thus 
giving four lines of machines through- 
out the length of the shop. The 
rooms are 20 feet high, the belting 
thus averaging about 15 feet between 
pulleys of the machines and those of 
the shafting. 

Each floor of the building is divided 
in bays by a double line of concrete 
pillars, each bay being 20 feet wide. 
On each pillar is a letter and number 
to indicate the floor, number of bay, 
and position, whether on the north or 
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south side of the building. Generally, 
the motors are located opposite the 
center of a bay, the direction of their 
belts alternating, to connect the main 
shaft on either side. 

All the conductors in the factory are 
run in galvanized conduit imbedded in 
the nine-inch concrete floor. Control- 
lers are installed uniformly on central 
pillars convenient to the group of ma- 
chines operated by the motor which 
it controls. These controllers are rated 
at 20 amperes, 550 volts. Overload and 


low-voltage release is provided. 

The 20-horsepower machine-shop mo- 
tors have a uniform speed rating of 
1,200 revolutions per minute. 


A Blan- 


Motor Driving Group of Machine Tools. 


chard surface grinder is belt connected 
to a 20-horsepower motor, with con- 
trol apparatus on the wall nearby. A 
Winfield electric welding machine op- 
erating on 20 amperes, 550 volts, is 
employed for copper-contact spot weld- 
ing. 

The grouping of the machines driven 
from the shafting is with a view to the 
best obtainable load-factor for the mo- 
tors connected. For the most part, 
machines of intermittent operation are 
grouped so that the load is well main- 
tained, some of the machines being op- 
erated while others are standing idle, 
or some performing their function 
while others are running free. On the 
other hand, machines operated con- 
stantly are grouped together, with 
motor of ample power to handle the 
connected load. The arrangement of 
Gridley automatic screw machines is 
in a parallel oblique position to one 
another, so as to give space for feed- 
ing the metal rods into the machines 
from the central floor area. About 15 
gear cutters, 20 drilling machines, and 
25 frame cutting and boring machines 
are driven by a single motor. Nine 
milling machines are regularly driven 
by a single motor. These machines 
are of the Cincinnati, Milwaukee and 
Millers types. 
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The second floor is divided between 
the office, at the front of the building, 
140 feet long by 60 feet wide, and ap- 
proached by a broad stairway from the 
lobby on the first floor; and the quar- 
ters of the packing and shipping de- 
partment, 240 by 60 feet in area. 

The third floor is devoted to the as- 
sembling of parts and the testing of 
dynamos and motors comprised in the 
Gray & Davis starting-lighting appa- 
ratus. The dynamos are first given a 
“heat test.” Four benches are pro- 
vided, with a main shaft mounted on 
each, about 40 feet long and driven by 
a direct-connected 550-volt alternating- 
current motor. Clamps are provided 


on each bench for 26 dynamos, 13 on 
each side. A view of this equipment is 
shown in one of the illustrations. 

The dynamo is placed in position on 
the bench, connected to the pulley of 
the shaft by a belt, and driven three 
hours at full load, developing 10 am- 
peres at six volts, on a speed of 1,000 
revolutions per minute. 

Then the dynamo goes to one of 
four regulator-testing benches each 
provided with a direct-current 230-volt 
motor mounted on the bench, and a 
Weston voltmeter and ammeter 
mounted on a frame above it. The 
motors are rated 2.5 amperes, 5 horse- 
power on intermittent Operation. and 
1.8 amperes, 0.375 horsepower on con- 
tinuous operation, the speed range be- 
ing 600/1,150 on intermittent and 
625/1,185 revolutions per minute on 
continuous operation. 

The dynamo regulator is adjusted 
so that it will be prepared to meet the 
variable-speed requirements of the car 
in which it 1s installed. As the dy- 
namo is speeded up, the resistance is 
automatically cut into the field, which 
holds the current constant. The task 
of the tester 1s to so regulate the con- 
tact points as to meet the speed con- 
ditions which the automobile connec- 
tion will impose. 
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The motors are likewise subjected to 
severe tests. After assembling, the 
motor goes to an inspector who tests 
for grounds and notes that the ma- 
chine is mechanically perfect. Then it 
is given a “work test,” which consists 
of placing the motor on a base on the 
testing bench, coupling it to a spe- 
cially designed dynamometer, giving a 
100-per-cent overload and run free up 
to 9,000 to 10,000 revolutions per min- 
ute. 

A combined voltmeter and ammeter 
is mounted on a standard over the 
bench with connecting switches 
mounted on a wood board below the 
meters. The operator watches the me- 


Motor-Testing Apparatus, Gray & Davis Plant. 


ters to note the input of six-volt di- 
rect current, and the output is deter- 
mined by scales on which a lever is 
imposed, which indicates the torque of 
the motor in foot-pounds. 

The motor is then returned to the 
assembler and the gear reduction ap- 
paratus assembled on the motor. Then 
the motor is returned to the testing 
tables and given a test to see that the 
gears run properly and quietly. After 
that a clutch test is given to insure the 
clutches holding. A three-horsepower 
induction motor is located on the floor 
underneath the clutch-testing bench. 
belted to a 1.5-kilowatt direct-current 
generator. The motor under test is 
connected with the generator through 
two switches, one of which is drawn 
backward and forward by a small mo- 
tor on the table, making and breaking 
the circuit about 50 times a minute. 
thereby starting the motor under 50- 
per-cent overload at those frequent in- 
tervals. This severe test is to demon- 
strate that the clutch will meet the 
most trying conditions possible. 

A generator set for testing purposes 
is located near the tables and consists 
of a 10-horsepower induction motor 
Operating on 550 volts and a 4.4-kilo- 
watt double-current generator produc- 
ing energy at 550 amperes, six volts. 
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A storage battery of three cells, with 
1,100 amperes capacity, and housed in 
a sheet-lead structure about five feet 
wide, three feet high and 12 feet long, 
floats on the line. A marble panel is 
located between generator and battery 


and is provided with meters and 


switches to control and measure the 
six-volt energy. 

The lighting of the offices and work- 
rooms is ample and well arranged. The 
office lighting consists of 150-watt 
Mazda lamps with half-frosted bowl, 
installed at 10-foot intervals in both 
dimensions, about four feet from the 
ceiling, and provided with 150-watt 
Holophane glass shades. In all, there 


“G” and “D” will te formed by 300 
red and green lamps. 

The panel for lighting is housed in 
a sheet-metal cabinet and contains 60 
circuit switches for machine-tool light- 
ing and 12 for the daytime lighting of 
stairways, tool vaults, etc. On the 
feeders for the machine-tool lighting 
circuits a Palmer automatic switch is 
installed. 

The power distribution panel is lo- 
cated in a nearby cabinet. The light- 
ing is by a balanced three-wire system 
on the Cambridge Electric Light Com- 
pany’s service, on 110/220 volts. 

Power consumption of the factory 
averages about 2,300 kilowatt-hours 
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New Book for New York Electric- 


Car Owners. 

The ninth edition of the New York 
Electric Vehicle Association’s book of 
“Electric Automobile Charging Sta- 
tions and Route Maps” has just been 
issued. This book, which is an annual 
publication, has several new features 
in the 1915 edition in addition to all of 
the: valuable material previously used, 
which has been revised and brought up 
to date. There is a list of all charging 
stations in New York City and within 
a radius of more than 100 miles, to- 
gether with the distance of each from 
Columbus Circle, the maximum amper- 
age and voltage available, the hours 


Motor-Operated Blanchard Grinder. 


are 65 units for the offices, in an area 
60 by 140 feet, and their location 16 
ieet above the floor gives an illumina- 
tion amply sufficient without the use 
of desk lamps or other auxiliary units. 

The lighting of the shops is with 
uniformly bay-spaced 100-watt Mazdas, 
three feet from the ceiling. 

On the roof is a sky sign 100 feet 
long, presenting the words Gray & 
Davis. The capital letters “G” and 
“D” are 11 feet high, and the others 
nine feet high. There are 300 five-watt, 
12-volt lamps in the sign, installed in 
Federal receptacles in the face of a 
white-enamel background. Though of 
relatively small power consumption, 
the sign is very effective. 

Special lighting decorations are in- 
stalled on occasion. During the Christ- 
mas season 1,500 30-watt, 60 100-watt 
and 200 25-watt lamps,—the 100 and 
the 25-watt lamps being tungstens— 
were arranged to form a festoon 
around the top of the building, in 
green, red and white. During the week 
of the Boston Auto Show, in March, a 
festoon outline will be run around the 
building in white and violet lamps. 
The design will change every five sec- 
onds by means of flashers. Thirty-watt 
Gem lamps will be used, the colored 
lamps dipped. In addition, the letters 


per day of nine hoars. On the night 
run, 1,200 to 1,300 kilowatt-hours is the 
average consumption. The factory 
employs about 1,000 persons, all men 
except in the offices. About 200 of 
the employees are engaged in night 
duty. 

The motors installed and the appa- 
ratus or machinery connected are given 
in the accompanying table. 


MOTOR INSTALLATION, GRAY & 
DAVIS, INCORPORATED. 
Horse- 
No. power Application 
2 Drives blower 
2 Drives bearing-test machine 
2 Direct-connected to upright drill 
5 Belted to circular saw 
5 Belted to band saw 
0 Drives Ingersoll-Rand air com- 
pressor 
3 Drives blower 
5 Drives blower 
0 Direct-connected to circular 


pump 

Drives machines in groups from 
shafting 

10 Drives machines in groups from 

shafting 

15 Drives machines in groups from 

shafting 

3 Drives machines in groups from 
shafting 

Direct-connected to generator 
for testing 

25 Operates freight elevator 

5 Drives group of machines 

2 Drives winding machines on 
benches 

1 Drives winding machines on 
benches 

1 Drives bench lathe 

5 Drives emery wheel 

5 

0 
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Drives bench drill 
Drives Rlanchard surface 
grinder 
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Motor Operating Dynamo Testing Apparatus. 


during which service can be obtained. 
the cost per kilowatt-hour, and the 
price charged for boosting. One oi 
the new features is a map of Manhat- 
tan and The Bronx, showing the lo- 
cation of all charging stations. The 
New York Electric Vehicle Association 
has sent copies to all owners and op- 
erators of electric vehicles, both pleas- 
ure and commercial, in New York and 
other places covered by the book. It 
will be sent free upon request to the 
offices of the Association, Irving Place 
and Fifteenth Street, or at the garage, 
Central Park West and Sixty-second 
Street, New York City. 


—_—————_~<---o____. 


Cost of Doing Farm Work with 
Electric Motor. 

A farmer in Michigan using central- 
station service reports that he does all 
of his work around the farm with a 
five-horsepower motor at the following 
unit costs, with electricity at 10 cents 
per kilowatt-hour: 

Feed grinding, 6.5 cents per 100 
pounds. 

Ensilage cutting, 6.5 cents per ton. 

Corn-husking, one cent per bushel. 

Wood-sawing, 14.5 cents per cord. 

Water pumping, three cents per 100 
gallons. 
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Commercial Practice 


Management, Rates, New Business 


Single-Wire Farm Line Paying 
Investment. 

The Benton Harbor-St. Joe Railway 
& Light Company, Benton Harbor, 
Mich., has a very interesting method 
of serving farmer patrons, this consist- 
ing of a single-wire single-phase 
ground-return line operating at 2,300 
volts, using No. 8 weatherproof copper. 
The approximate cost of this single- 
wire line runs from $200 to $250 per 
mile. 

The company also has a two-wire 


Electricity in a Modern Saw Mill. 

It is probably extremely unusual to 
find as complete an electrical indus- 
trial installation so far removed from 
urkan centers as that of the H. C. 
Johnson Lumber Company's saw-mill 
plant. Located on Drummond Island. 
Mich., where St. Mary’s River brings 
the waters of Lake Superior to the 
upper stretches of Lake Huron, the 
plant is in touch with the Michigan 
mainland only by means of the com- 
pany’s own launches. Sault Ste. Marie, 


The mill, as it stands today, is an 
entirely radical departure from pres- 
ent practice in saw-mill construction 
and operation. The design of the mill 
structure and the layout of machine 
and motor applications were the work 
of H. C. Johnson. It had been freely 
predicted by manufacturers of saw- 
mill machinery that the plans were not 
feasible, but eight months’ successful 
operation proves that the adoption ot 
motor drive exclusively results not 
only in economy in first cost of the 


Motor Driving Band-Saw Grinder. 


three-phase construction, similar to the 
above, which costs $450 to $600 per 
mile. 

In both these cases, the company 
uses a one-to-one transformer at the 
point where the grounded line leaves a 
standard single-phase or three-phase 
line, and it is claimed that these lines 
have been in operation for nearly two 
years and given perfect satisfaction to 
company and customers. 

The income is approximately $3.00 
per month per consumer, and the aver- 
age transformer capacity per consumer 
is one kilowatt. 


70 miles to the northwest, and Che- 
boygan, 40 miles eastward, are the 
nearest railroad points. 

The location of the plant was de- 
termined by the harbor and shipping 
facilities of Scammon’s Cove and be- 
cause this point is the center of the 
company’s timber holdings on Drum- 
mond and adjacent islands. The pine 
has been taken out years ago, there- 
fore present lumbering activities are 
confined almost exclusively to hard- 
wood lumber. Maple, beech, birch and 
other hardwoods are made up into 
rough lumber. 


Motor Driving Circular-Saw Grinder. 


building but also in maintenance and 
in operation, as well as minimizing 
personal injury and fire hazards. 
The unique feature of the mill ts 
found in the fact that the saw floor 
is located on the ground, doing away 
with the customary lower floor with 
a head room of from 14 to 18 feet and 
filled with a maze of shafting, belting 
and power transmission machinery. 
The elimination of one floor effected a 
decided saving in construction, not to 
mention the item of shafting, belts, 
pulleys, etc, which alone would 
amount to more than the motor cost. 
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Motor Driving Slasher. 


maintenance and 
as compared with 


In cutting down 
operating expenses, 
that of mills of the standard type, the 
Johnson plant is exhibiting some 
startlingly low figures from the lum- 
ber operative’s standpoint. Fewer men 
per 1,000 feet of production, reduction 
of fire and liability insurance premiums; 
constant speed of machines; ability to 
run machines only when producing; 
economy in oil and grease cost, free- 
dom from building vibration because 
the machines are mounted on their 
own foundations; and cleaner, better 
ventilated working surroundings are 
factors of economy and efficiency 
which reduce operating and mainte- 
nance costs. 

The boiler-house equipment consists 
of three horizontal return tubular boil- 
ers, 160 pounds pressure, 72 inches in 
diameter by 18 feet long, set in steel 
casings of the Muskegon type with 
Dutch ovens into which the fuel is 
fed automatically. Directly behind the 


boiler room, with a fire wall between, 
are the engine room and machine shop. 
The generating plant consists of a 
Terry steam turbine, direct-connected 
to an Allis-Chalmers alternator of 625 
kilowatts capacity, 1,800 revolutions 
per minute. three-phase, 60 cycles, 480 
volts. A switchboard, in addition to 
its regular equipment, provides emer- 
gency control of the larger machines 
and department motors. 

The choice of a steam turbine for a 
prime mover was dictated by the 
necessity of having a unit the con- 
tinuous operation of which could be 
relied upon, because any shutdown in 
the generating plant would render 
every machine in the mill idle. An- 
other determining factor was the lo- 
cation, too distant by far from expert 
assistance in case of engine trouble. 
After a thorough investigation, a Terry 


steam turbine, rated at 800 horsepow- 


er, 1,800 revolutions per minute, was de- 
cided upon and up to this writing has 


Motor Driving Edger. 
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given uninterrupted, satisfactory service. 

The mill is situated directly on the 
banks of Scammon’s Cove, and the log 
slide connects the saw floor with the 
log pond, which is a part of the bay. 
The logs are taken from the pond to 
the slide and are conveyed to the log 
decks inside the mill, from there being 
sent to the right or left mill ac- 
cording to quality and size. The log 
slide is belted to a 30-horsepower slip- 
ring Lincoln motor, remote-controlled 
from a point where the operator has 
an unobstructed view of the logs as- 
cending at a speed desired by him. 

Each band mill is of the latest nine- 
foot Garland type, carrying a 14-inch, 
52-foot saw, running on wheels each 
nine feet in diameter, turning at about 
250 to 320 revolutions per minute, giv- 
ing a saw speed of frora 7,000 to 9,000 
feet per minute. The speed of the 
saws is arranged to vary according to 
the class of lumber and the season of 
the year. Each band mill is driven 
by its own 125-horsepower Lincoln in- 
duction motor, running at 600 revolu- 
tions per minute, belted to the mill 
for the purpose of securing the re- 
quired speed. Additional pulleys of 
different sizes are kept on hand in 
order to change the pulley ratio and 
obtain ‘the different speeds of saw 
travel necessary at different seasons. 
In practice it was found that the mo- 
tors attempted to bring the bands to 
speed too rapidly and therefore idlers 
had to be installed. 


From the carriages which feed the 
logs to the band saws, the lumber 
drops on the live rolls, from which it 
is tripped to the edger, where the bark 
is removed. 

In the next step, the lumber passes 
on to the rear edger table, where the 
refuse is automatically sorted from the 
lumber, the refuse finding its way to 
a set of five 32-inch circular slasher 
saws and the lumber continuing to a 
transfer table, upon which it is carried 
to the trimmer. Here the ends of the 
boards are trimmed by circular saws, 
24 inches in diameter, counterbalanced 
and so arranged that a foot trip can 
bring up any two saws through the 
table to cut a board any desired length 
up to 22 feet. Now the finished prod- 
uct is carried on a sorter table past a 
tallyman to waiting carts for distribu- 
tion on the stock piles in the yards. 

The refuse, slashed into short 
lengths, drops into a trough conveyor 
with the trimmings and is carried to 
an interesting machine bearing the apt 
name of “hog.” In the hog, all but 
the marketable refuse is macerated into 
“hog-dust,” which drops into another 
trough conveyor and travels under- 
neath the floor to be fed automatically 
into the furnaces. 


The filing room is equipped with the 
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necessary machines for both band and 
circular-saw filing. The machines are 
of the newest Hantchett type, each 
geared by means of raw-hide gears to 
a two-horsepower induction motor run- 
ning at a speed of 1,200 revolutions per 
minute. 

All the motors in this installation 
were furnished by the Lincoln Electric 
Company of Cleveland, and with the 
exception of the slip-ring motor driv- 
ing the log slide, are of the induction 
type. Most of the machines are direct- 
connected with belted flexible coup- 
lings designed and made in the plant. 

The details of the motor installation are 


given in the accompanying table. 


Motor Installation. 

The following is a list of the motors in- 
stalled, with their respective drives. The 
supply source is three-phase, 60 cycles, 480 
volts. 

Horse- Speed, 
No. power R. P. M. Application 
2 135 600 Belted to two Garland 
nine-foot band mills. 


1 75 900 Direct-connected to an M. 
& M. type hog. 

1 30 900 Belted to log slide. 

1 50 1800 Direct-connected to Gar- 


land six -saw (72 - inch, 
double edger. 

Direct-connected to Gar- 
land four-foot slasher, 


1200 
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Meeting of Steel Engineers. 

The regular monthly meeting of the 
Association of Iron and Steel Electrical 
Engineers was held at the Seventh ave- 
nue Hotel, Pittsburgh, Pa., Saturday, 
February 6, at 8:00 p. m. Stewart C. 
Coey, assistant superintendent of the 
Mechanical and Electrical Departments 
of the Youngstown Sheet & Tube Com- 
pany, read a paper on “The Relation of 
Physical Examination to Electrical 
Work.” 

Mr. Coey mentioned the desirability 
of examining the eyes of employees 
periodically to determine what effect 
artificial illumination is having upon the 
eye. He stated that any illuminant, 
having an intrinsic brilliancy of more 
than six candlepower per square inch, 
is detrimental to the eye when in the 
range of vision, and that all present- 
day lighting units except the Moore 
tube and the carbon-filament lamp with 
a frosted globe have a brilliancy greater 
than six candlepower per square inch; 
nitrogen-filled lamps having a value of 
4,000 candlepower per square inch. 
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House-Wiring Business Stimulated 
in Louisville. 
Louisville’s house owners have 
greeted the month’s free light proposi- 
tion of the Louisville (Ky.) Gas & 
Electric Company with much favor, 
especially the proposal to wire four- 
room houses, in connection with a 
number of thé contractors, at a flat 
rate of $23, allowing a year to pay it 


in. This proposition was not made so 


much to get the business of the owner 
of the four-room cottage as it was to 
indicate to all owners of small houses 
that they could have their houses 
wired and electric lights made avail- 
able at small cost. The result is just 
about what the company has expected 
and the recent contracts have come 
from small property owners who pre- 
viously had assumed that electric light 
was only for the well-to-do. 


—___-@____ 
Battery Charging Discussed at 


Chicago Vehicle Meeting. 
At the meeting of the Chicago Sec- 


Motor Driving Log Slide. 


four 32-inch saws set for 
four-foot lengths, and 
four 32-inch saws set for 
16-inch lengths. 
Direct-connected to Gar- 
land jump-saw trimmer, 
ten 24-inch saws, set for 
odd and even lengths. 


1 16 900 Belted to lumber sorter 
table. 

1 10 600 Belted to rear transfer 
table, edger to trimmer. 

1 5 1200 Belted td refuse conveyor 
from edger. 

1 10 720 Belted to slab and refuse 
conveyor to hog. 

1 10 720 Belted to conveyor from 
hog to fuel spouts for 
boilers. 

2 20 900 Belted to live rolls. 

4 2 1200 Geared (raw-hide) to 


Hantchett circular saw 
grinder, band saw grind- 
er, lap grinder and band- 
saw stretcher. 

Belted to shafting for 
lathe, planer, milling ma- 
chine, forge blower, small 
band-saw and drill press, 
Belted to Berlin 16-inch 
matcher. 


1800 


Sidney McCurdy, resident surgeon of 
the Youngstown Sheet & Tube Com- 
pany, outlined the policy of physical 
examination and emphasized the advan- 
tages from the humane and economical 
standpoint. 

W. O'Neil Sherman, chief surgeon 
of the Carnegie Steel Company, referred 
to the antagonism shown by labor or- 
ganizations towards physical examina- 
tion, and stated that he believed that 
this antagonism is the result of mis- 
understanding on the part of the labor 
organizations. 

The Association of Iron & Steel Elec- 
trical Engineers is in a very flourishing 
condition, having a total membership 
of 310, seven new members being 
elected at this meeting. 


Log Slide from Bay. 


tion, Electric Vehicle Association of 
America, held at the Hotel Metropole. 
February 9, J. P. Lyons, of the Elec- 
tric Products Company, Cleveland, 
presented a paper on “Charging in Un- 
attended Garages.” Mr. Lyons dis- 
cussed the various. methods of battery 
charging commonly employed referring 
particularly to the use of motor-gen- 
erator sets. In regard to the latter he 
thought that the vertical high-speed 
type machine possesses a number of 
advantages, among which are high com- 
mercial efficiency, flexible voltage 
range, close regulation at variable line 
voltages, automatic restarting and flex- 
ible adjustment for tapering or con- 
stant-potential charging. Proper battery 
charging was also discussed. 
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Electric Vehicle Data 


Electric Vehicles in Central-Sta- 
tion Service. 

The nature of the work, which central- 
station companies are called upon to 
handle, is very diversified—necessitating 
the maintenance of trucks or vehicles 
capable of conveying small articles 
weighing from one to two pounds, and 
large pieces of apparatus weighing from 
ten to twenty tons; therefore, the prob- 
lems confronting such companies differ 
greatly from similar problems met with 
in other lines of business. In reality, it 
can be said to stand in a class by itself; 
due to the fact that it embraces not only 
the small package delivery of the ordi- 
nary department store, but also the heav- 
ier work usually done by teaming con- 
tractors, as well as work requiring 
the use of spe- 
cially designed ve- 
hicles, such as 
tower wagons, 
pole trucks, cable 
trucks, etc. 

It is the aim of 
all central-station 
companies, to pro- 
vide quick trans- 
portation at the 
lowest possible 
cost, and it is with 
this end in view, 
that the power 
wagon, as a means 
of transportation, 
has been adopted. 
Central-station 
policy is to give to 
its consumers the 
best possible serv- 
ice; and without 
the aid of the 
power wagon this 
is impossible. 
Complaints and 
deliveries of all 
kind, when attend- 
ed to promptly, 
tend to keep a 
consumer in a bet- 
ter frame of 
mind, and serve to 
act as an adver- 
tisement of the 
efficiency of cen- 
tral-station serv- 


= $3.65. 


The electric ve- 
hice has not 
usurped the entire 


Average Daily Mileage—20. 

Daily Hours in Use—9. 
Kilowatt-hours per Month—365. 
Days in Service, per Month—26. 
Cost of Electric Power per Month— 


field; as is evidenced by the number of 
gasoline vehicles in use; although the 
majority of gasoline cars in use are of 
the runabout and touring car type, which 
are used by heads of departments and 
officials; leaving the bulk of the actual 
work to the electric vehicles. 

There are a great many questions 
which must be considered in the suc- 
cessful operation of power wagons, but 
possibly the most important are the con- 
ditions under which they are called upon 
to operate. It is a fact that in no city 
are these the best that might be desired. 
To economically operate a power vehicle 
it is necessary to keep it moving all the 
time. A vehicle which is delayed even 
only a few minutes at a time reduces its 
efficient working value. Conditions exist, 


GENERAL. 


Name of Company—Minneapolis General Electric Company, Minneapolis, Minn. 


Business—Central Station. 
Capacity of Vehicle—1,000 Pounds. 
Approximate Price—$2,130. 
Make of Vehicle—Detroit Electric. 
Make of Tires—Firestone. 


Type of Cells—A-4 


OPERATING DATA. 


$110.80; Motor, 


$76.33. 


TotaL AVERAGE MoNTHLY OPERATING CoST—$103.07. 


Size of Tires—34x3. 
Type of Tires—Solid. 
Make of Battery—Edison. 


Number of Cells—60. 


Cost of Washing per Month—$2.70. 

Driver’s Salary per Month—$55. 

Cost of Repairs and Renewals for 
Eight Months, April to Novem- 
ber, Inc.—Battery, $164.38; Tires, 


however, over which we have no control 
or jurisdiction, that continually cause 
such delays. The most glaring may be 
attributed to the usual congestion at 
freight stations, while others are caused 
by improper devices to facilitate the quick 
loading and unloading of vehicles at store 
houses, and other points. 

The majority of the transportation 
work done by the central station is re- 
quired during the day; but it is necessary 
however, to have trucks that can be op- 
erated at any time. It is not infrequent, 
especially after bad storms, that vehicles 
are called upon to do both day and night 
service. This is accomplished by having 
charging stations properly located 
throughout the district, at which points 
the battery can be given a boost. 

; To illustrate the 
stability of - the 
electric power ve- 
hicle, proving: con- 
clusively that they 
are the most eco- 
nomical type of 
vehicles for cen- 
-tral-station serv- 
ice, a brief sum- 
mary of the av- 
erage performance 
of 11 one-ton 
trucks, which have 
been in continual 
service for nine 
years, is given: 
The average 
mileage perform- 
ance of these 11 
trucks for nine 
years is 4,855 miles 
per truck, per year, 
with a maximum 

mileage of 7,017 

and a minimum of 

4,016. 

For the past 
year the average 
mileage per truck 


was 5,136 miles, 
with 7,756 smiles 
as a maximum 


and 3.876 miles 
minimum — show- 
ing that they are 
capable of doing 
just as much work 
now, as when thcy 
were purchased, 
new, nine years 
ago. 


$36.65; Other, 
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CHEAPER WIRING. 


Views of Authorities in England. 


Last week the views of several Brit- 
ish central-station men and contractors 
were given respecting the cheaper 
forms of electric wiring which have 
been introduced in England, with 
especial reference to the concentric 
wiring system having an exposed, 
grounded return conductor. Here- 
with the views of a leading consulting 
engineer and several manufacturers are 
given on the same subject. 

FRANK BroapBenT, M. I. E. E. con- 
sulting engineer, one of the leading 
authorities in England on electrical 
installation work, examiner in electric 
wiring to the City and Guilds of Lon- 
don Institute, author of “Notes on 
Wiring Rules,” read before the In- 
stitution of Electrical Engineers, 1901, 
and “Modern Methods of Electric Wir- 
ing,” which appeared in this paper in 
1913, makes the following observa- 
tions on the situation: 

“An inquiry as to the effect on con- 
duit systems of the cheaper systems 
of wiring is not easily answered, be- 
cause whilst the sales of conduit are 
continually increasing there is always 
the possibility that they might have 
been greater had these systems not 
been introduced. An important con- 
sideration to my mind is this, that 
whilst conduit owes its inception to a 
demand by contractors or installation 
engineers for something more robust 
and mechanical than wood molding, 
the new systems have been developed 
and boomed by cable makers, obviously 
for the purpose primarily of selling 
their cables rather than improving wir- 
ing methods, although, incidentally, the 
latter result might follow. 

“Again, the fact that a considerable 
amount of work has been carried out 
on the new methods does not neces- 
sarily mean that so much conduit has 
been displaced. It may mean that, due 
to cheapness—where concentric sys- 
tems have been employed—certain 
work has been done which otherwise 
would not have been carried out at all, 
or, that wood molding and not conduit 
systems have been affected. It must 
not be forgotten that for certain classes 
of work such as country houses where 
low-voltage isolated plants are used, 


wood molding is still largely used. The 
same applies to low-voltage installa- 
tions supplied from public mains with 
or without a transformer. It is only 
when an isolated plant, or a double- 
wound transformer, is used that con- 
centric systems are permissible, as we 
cannot employ any system in which 
one conductor is grounded or unin- 
sulated when supplied from a public 
service. When a double-wire system 
is necessary, as for instance when sup- 
plied from a direct-current public 
service, the saving in cost by the adop- 
tion of any of the special systems re- 
ferred to would in many cases not war- 
rant their use in preference to conduit, 
and they would probably be more ex- 
pensive than a wood-molding system. 

“The chief merit of the special sys- 
tems is to my mind not so much the 
reduced cost—should there in fact be 
any saving—but rather in their neat- 
ness and unobtrusiveness, permitting 
of the adoption of surface instead of 
concealed work. This is often a great 
advantage in residential property. In 
factories it does not apply at all, and 
in my opinion the inherent disadvan- 
tages of these special systems render 
them unsuitable for modern factory in- 
stallations. 

“If installation work in England 
were carried on under the American 
National Electrical Code, there would, 
I think, be a marked difference in cost 
between the cost of such systems as 
‘Stannos,’ whether used as a twin or 
concentric system, and a screwed con- 
duit system, because the weight of 
American conduit in the small sizes is 
double the weight of British conduit, 
viz., 75 pounds for 100 feet against our 
37.4 pounds. This increases not only 
the cost of conduit, but of labor and 
fittings also. Moreover the minimum 
size of wire permissible under the Na- 
tional Code has about double the sec- 
tion of the minimum size permitted by 
our own regulations. These facts alone 
mean that conduit wiring in England 
must be very much less expensive than 
in the States, so that there is not the 
same margin of economy to be effected 
by any new wiring system. 

“If, therefore, these modern systems 
should be introduced into the States, 
it is quite possible that they would 
affect conduit wiring to a much greater 
extent than is possible here. Cab-tyre 
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is really a cable-armoring rather than 
a wiring system, and has given good 
results where wood molding, conduit, 
and ordinary open wiring have proved 
unsatisfactory. I believe that a con- 
centric system is being developed on 
these lines also, which it will be possible 
to use on grounded supply systems.” 

THE Sun ELectrRIcAL Company, Lrurt- 
ED, of London, manufacturers and sell- 
ers of both the “Kalkos” system 
and “Stannos” wires, states that its 
Kalkos system was introduced for the 
very highest class of work. “Naturally 
it is expensive, though not necessarily 
more expensive than the best class of 
screwed conduit, over which it pos- 
sesses many important advantages— 
particularly its entire absence from con- 
densation trouble. The ‘Stannos’ sys- 
tem consists of a metal-cased rubber- 
insulated conductor with suitable fit- 
tings, enabling ordinary standard ac- 
cessories to be used; it comes withir 
the class of expensive wiring systems. 

“Our sales in both these systems have 
been considerable, and are steadily 
growing; that means that business in 
steel conduit must be affected to about 
the extent of the business done with 
the newer systems. We, however, sell 
steel conduit as well. Our sale of this 
is also increasing, there is certainly no 
apparent falling off. 

“We do not think that any one sys- 
tem or class of systems is ever likely 
to monopolize, or even take a very large 
share of, electric installation work gen- 
erally. There is a personal element to 
be considered, among other things, and 
some consulting engineers today even 
prefer wood casing, and we believe in 
the future that all the really reliable 
systems will continue to be sold.” 

CREDENDA CONDUITS, LIMITED, of Ashton. 
Birmingham, states that it is rather 
dificult to answer the question as to 
the effect of concentric and other 
similar systems upon conduit, “as the 
Stannos and similar wiring systems are 
only suitable for surface work and for 
buildings where it is not desirable to 
interfere with the decorations or archi- 
tectural featutes by cutting chases to 
receive the tube, etc. It does not need 
argument to prove the superiority— 
both from an electrical, mechanical and 
safety standpoint, of a conduit system 
of wiring over any concentric system. 
Again, on the score of accessibility and 


February 13, 1915 


renewal, with a conduit system, 
is done on proper lines, there is no 
difficulty in renewing the conductors, 


whereas with any concentric system, 


unless if is on the surface, and conse- 
quently an eyesore in any decorative 
effect, to renew any faulty material 
necessitates very considerable injury to 
the decorations and likewise heavy ex- 
pense. On these grounds, and because 
up to the present, although the con- 
centric system is very much prior to 
the conduit system, it has not yet had 
any serious effect on the conduit busi- 
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Angle-Iron Motor Platform. 

A motor platform made of angle 
iron has its advantages over one made 
of heavy lumber; it is neater; does not 
take up as much space; lasts a good 
deal longer; and does not cost any 
more. 

The platform here illustrated is made 
of two pieces of one-inch angle iron 
(heavier if desired) bent as in Fig. 1, 
with two half-inch iron rods (heavier 
if desired) with eyes on one end and 
threads on other, bolted to the base of 
each piece and supported on the joists 
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2x12" Lumber 
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This platform will hold motors of 
sizes up to 15 horsepower. 

The motor should be set as in Fig. 
1 to get best results as the platform is 
braced only on sides shown. 

To have the motor facing in the 
other direction, the platform should be 
hung as in Fig. 3. 

The size of the platform is decided 
according to the size of the motor. 

Edward Kemp. 
—_—_ Pe 
New Jersey Contractors Meet. 
The annual meeting of the New Jer- 
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Fig. 1—Two Views of Motor Platform Supported by Angji:-Iron. 


ness, we do not anticipate that the con- 
duit business is likely at present to be 
affected in any way by the concentric 
system, unless much greater and more 
radical improvements are made in the 
concentric system than at present exist. 
As a matter of fact, in our opinion, 
the concentric system is rather a fad 
of a few consulting engineers than a 
serious proposition for general use.” 
StmPLex Conpurts, Limitep, of Lon- 
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Fig. 2.—Bending Angie-iron. 


don, writes: “In looking through some 
of the American papers we have no- 
ticed that the contractors on the other 
side seem quite opposed to the cheap 
torms of wiring. We believe the ‘Stan- 
nos’ system is the one about which 
they are particularly concerned. This 
system was put on the market in this 
country some four or five years ago, 
but we have not found it to have any 
detrimental effect upon the growth of 
the more expensive conduit system— 
in fact. we think the tendency over here 
is toward the universal adoption of the 
conduit system.” 


as shown. The angle iron is bent with 
the angle in, with one side perpendicu- 
lar to the floor. 

Fig. 2 shows how to bend angle iron. 
Decide the angle at which the iron is 
to be bent and at what point. On one 
side of the iron draw, through, this 
point, a perpendicular line DC. Angle 
FBH is the angle desired. Draw one- 
half of angle FBA on each side of DC, 
these angles being ADC and BDC. 
Cut angle ADB out with a hack saw. 


Floor Above 
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sey Electrical Contractors’ Association 
was held on January 23, at Passaic, 
N. J. The meeting was well attended. 

Addresses were made by W. A. Cox, 
C. C. Harvinson and H. H. Newman, 
of the Public Service Electric Com- 
pany; G. A. Collinson, of the New Jer- 
sey Underwriters’ Association; W. S. 
Gibson, of the Electrical Bureau, Pas- 
saic; J. E. Alexander, of the General 
Electric Company; S. H. M. Agnew 
and T. S. Dorris. 
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Fig. 3.—Another Method of Hanging Platform. 


Then bend at D till AD and BD meet 
and the iron will be at angle FBH. 

It is better that a blacksmith bend 
the iron as it has to be heated to make 
a good job. 

This platform has to hang on at 
least four joists as in Fig. 1 but if 
joists are not available, the iron rods 
can be threaded on the ends shown 
with eyes and put through holes bored 
through the ceiling. 

The floor of the platform is of 2-by- 
12-inch lumber (heavier if desired), 
resting in the angle of the iron, bolted 
to frame as in Fig. 1. 


The following officers were elected: 
President—E. P. Strang, Camden. 
Vice-president—C. R. Newman, Pas- 
saic. 
Secretary—John Van Dyke, Asbury 
Park. 
Treasurer—Paul H. Jaeling, Newark. 
Board of Directors—C. F. Adams, H. 
C. Heidrick, C. R. Newman, B. F. 
Sprague, Richard P. Ward. 
Pie 


National Electrical Code to Be 
Revised in March. 

The Flectrical Committee of the Na- 

tional Fire Protection Association will 
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meet in New York City during the 
week beginning March 21. Executive 
sessions will be held on Monday and 
Tuesday. Open sessions will be held 
on Wednesday and Thursday, March 24 
and 25, in the rooms of the New York 
Board of Fire Underwriters, 123 Wil- 
liam Street. 

This body passes upon proposed re- 
visions of the National Electrical Code, 
which take place every two years, and 
the meeting this year is of especial in- 
terest to contractors, inspectors, manu- 
facturers and others on account of the 
amendments which have been proposed 

to the Code. 

EE te 
Keeping Workmen’s Time. 
' Keeping time, especially on small 
jobs, is a perplexing problem, as the 
workmen will not or usually do not 
write out the time spent on work as 
they go along, but will wait until the 
end of the day and then fill out the 
ticket as nearly as they can remember, 
so that it will make a full day. This 


Time Stamp. 


trouble is overcome by the use of a 
time stamp and a ticket made out for 
` each job; each ticket has two impres- 
sions on it, one when the job was 
started and one when it was finished. 
The clock is key set so that the time 
cannot be changed. By this means an 


accurate record can be kept of time on 


small jobs, assembling fixtures and 
any work where it is essential to know 
the exact time spent on any certain 
piece of work. 

Such a clock with time stamp is il- 
lustrated herewith. It is sold at a 
price that puts it within easy reach of 
the average electrical contractor. 
` ——_eo-- T 

A Timely Window Display. 

Much has been written and said 
relative to the value of show-window 
advertising, particularly timely window 
displays of electrical dealers. Ex- 
clusive of department stores there is 
perhaps no other field where the goods 
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available for display can be utilized to 
such advantage as electrical devices. 

A striking illustration of this is the 
case of a New York electrical store 
which made the interesting telephone 
display shown in the accompanying 
illustration. The display, as will be 
observed, pertains to the opening of 
the transcontinental telephone line and 
also shows other applications of tele- 
phone equipment and service. This 
window was on view at 8 o'clock a. m. 
on January 26, although the transcon- 
tinental line referred to was not opened 
until 4 o'clock p. m., January 25. 

—_—__+--e—____ 
Among the Contractors. 

R. G. Littler, of the West Coast En- 
gineering Company, Portland, Ore., has 
been retained by the Western Cooper- 
age Company as electrical engineer on 
the new plant which it is now erecting 
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at Charlotte, N. C. The same com- 
pany has been awarded the contract 
for the electrical equipment in the 


_Salisbury National Bank Building, at 


Salisbury, Md. 


A. C. Bender, formerly chief elec- 
trician at The Hub, a Chicago depart- 
ment store, has joined the forces of H. 
D. Lighthall, an electrical contractor, 
as estimator and city foreman. Mr. 
Lighthall is at 112 North Fifth Av- 
enue. 


The Thompson Electric Company 
will establish offices and storerooms 
at 102 West Lafayette Street, Tampa, 
Fla. The officers of the company are 
S B. Thompson, president and treas- 
urer, and J. MacD. Thompson, vice- 
president and secretary. The company 
will do a general electrical contracting 


Timely Telephone Display. 


at St. John, Ore. Specifications have 
been drawn for the motors and pro- 
posals on these are being received at 
the offices of the Western Cooperage 
Company in the Northwest Bank Build- 
ing. The installation will consist of 30 
to 40 motors totaling approximately 
1,000 horsepower. The present installa- 
tion will, however, be but about half of 
tle plant when completed, and the en- 
tire installation will be designed for 
a total of 1,800 to 2,000 horsepower. 
The West Coast Engineering Company 
will make the plans and specifications 
and install the plant complete and ready 
for operation. The plant is expected 
ta be ready for running in June or July. 


The Blumenthal-Kahn Electric Com- 
pany, of Baltimore, Md., has been 
awarded the contract for furnishing the 
electric lighting fixtures, telephone and 
call bells in the new office building for 
the Standard Oil Company being built 


business and also deal in electrical mer- 
chandise. 


The National Electric Company, of 
Baltimore, Md., has been awarded the 
entire contract for the electrical work 
in the filtration plant for the city of 
Baltimore. The contract involves about 
$10,000 of work and calls for switch- 
boards and other electrical equipment. 
Post-Glover switchboards and panel- 
boards will be used throughout. The 
same firm is also wiring the new home 
for the Elks at Baltimore. James Posey 
is consulting engineer on the latter 
structure. 


The Levy Morton Electric Supply 
Company, of Columbus, Ga., has 
opened a branch house at Americus, 
Ga. J. M. Flournoy, graduate electri- 
cal engineer, is in charge of the Amer- 
icus branch. The offices are located in 
the Windsor Block on Jackson Street. 
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Dollar Wiring Kinks. 


Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made ° 


clear; arid if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A 
dollar will be sent to the contrib- 
utor upon publication. 


Dimalite for Heating Pads. 

One finds that in using heating pads 
it is dificult to get just the right amount 
of heat to suit every user. As most 
heating pads take 60 watts, which is 
just the capacity of the regular “Dima- 
lite” one can get four degrees of heat 
very conveniently by using the above 
arrangement. E. M. Raetz. 


Improvised Outlet Box. 

In wiring old houses, and in fact in 
some other places, there is sometimes 
not sufficient room in the partitions for 
two standard boxes, where wall outlets 
are to be placed in adjoining rooms. In 
a case of this kind I took a piece of steel 


Bracket and Stud 


Hold Box fo Lath... 
_ Feed Coming 
Between Partition 


Outiet Box Made of Steel Tubing. 


tubing three inches in diameter, cut it 
to the right length, and drilled a hole 
in the center to take a straight BX con- 
nector. This is shown in the accom- 
panying illustration. This serves as a 
box to feed a bracket fixture in each 
room. To fasten a bracket a strap is 
placed across the end of the tube, with 
holes for fastening the stud. At the 
sides of the tube two projections are 
left for fastening it to the wall. 
George E. Taylor. 


Knife Blades For Testing. 

In testing for trouble or polarity, 
a very useful kink to avoid much skin- 
ning of wires, is to use a double- 
bladed knife, placing the bare end of 
the test wire under one of the blades 
by closing the blade on it, and then 
using the other blade, open, to make 
contact on the wire to be tested. This 
makes a quicker contact point and one 
that can be easily taped, which in con- 
duits or cramped spaces means much. 

Ben R. Browne. 


Economy in Cutting BX. 

Here is a little stunt for saving BX 
on old-house wiring jobs. In cutting 
BX for fish work, there is usually con- 
siderable material wasted; or there is 
time wasted cutting it in an awkward 
position. If the fish wire is first 
measured, and cut to say 12 feet in 
length, an accurate measurement of 
length of BX required can be made, 
after fish wire is snaked across ceil- 
ing, by deducting the length of fish 
wire not pulled in. This requires no 
more time than the old way, cuts down 
waste of material to a minimum and 
makes it possible to cut the BX in a 
comfortable and safe position. 

W. F. Schmidt. 


Taking Up Floor Boards. 

To take up oak floor boards I put 
a tension on end of board by inserting 
a wedge under it and then place a 
block 1 by 23 inches of hard maple 
(which I always keep in my grip) on 
the adjoining board whose groove en- 
gages the tongue of the board to be 
removed. The block should rest 
lengthwise on the second board, close 
to the end, and must come to the 
grooved edge of same, but must not 
extend over on the first board. Hav- 
ing carefully placed the block, strike 
it a smart blow with a hammer and 
it will split the tongue off of the first 
board as neatly as if Gone by a knife. 
Then move up the wedge and repeat 
until sufficient tongue is split off to 
answer the purpose. This method has 
three great advantages; it saves much 
time and effort, you ruin no tools by 
contact with nails and with only a lit- 
tle care boards are not disfigured. 

V. R. Riordan. 


Locating Short-Circuits Alone. 
In locating short-circuits, screw the 
plug end of an extension cord into 
one side of the cut-out block instead 
of a lamb bulb. The lamp end can be 
hung out of a window or so placed 
that it can be easily seen from the loca- 
tion of the circuit, thus saving many 

steps to and from the cut-out board. 

C. W. Higinbotham. 


A Handy Material Box. 

A handy material box can be con- 
structed from any ordinary box that 
may be at hand. A convenient size is 
a box 10 by 10 by 10 inches. A false 
bottom should be put in this box 2.5 
inches from the original bottom. The 
part of one side between this false 
bottom and the real bottom should be 
removed. A drawer containing eight 
compartments is constructed to just fit 
in the space between the two bottoms. 
A label is put on each one of these 
compartments to indicate the size of 
screws for which it is to be used. A 
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small button is then attached to hold 
the drawer in, and a drawer pull is 
screwed on the front of the drawer. If 
this box and drawer are properly made, 
the box may be upset without the 
screws getting out of their respective 
compartments. Ray E. Smith. 


Mounting Flush Switch on Lath. 

In cutting a plastered wall for a flush 
switch it is better to locate the switch 
so that one whole lath and part of the 
two adjacent ones are cut through, 
rather than to cut two laths entirely 


“Plaster 
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Proper and Improper Mounting of Switch 
Box. 


through. This is shown in the accom- 
panying illustration, where the upper 
portion shows a correct installation with 
rigid mounting; the lower portion il- 
lustrates the poor way of doing it. 

E. A. Shoemaker. 


To Protect Wires From Sliding Doors. 
Often where sliding doors roll back 
into partitions, there is not enough arm 
space to work in. Generally one or two 
switches are to be set on the outside 
wall of such partitions, with the cables 
dropping down inside the partition. It 
is important that the door should not 
scrape these cables. This can be ac- 
complished by taking a piece of lath 
about a foot long and using it as a 
clamp, by catching it with a long wood 
screw from the other side of the wall. 
This lath will draw the cables tightly 
against the inside of the wall. The 
head of the screw is covered with wall 
paper, so that it does not show. 
George E. Taylor. 
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Public Service Commissions 
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DISTRICT OF COLUMBIA. 

Frederick L. Siddons has been ap- 
pointed as Associate Justice of the Su- 
preme Court of the District of Colum- 
bia and has been succeeded as a mem- 
ber of the Public Utility Commis- 
sion by Louts Brownlow. 

Standards of Service. The Commis- 
sion has prescribed regulations for elec- 
tric service in the District of Columbia 
which are effective as of February 15, 
1915. The rules cover location of 
meters, watt-hour meter testing and 
regulation of voltage. 


NEW YORK—First District. 

Interest on Deposits. The Commis- 
sion adopted an order establishing reg- 
ulations for gas companies in receiving 
and caring for deposits made by con- 
sumers. The law allows a gas com- 
pany, before supplying gas, to exact a 
deposit from the intending consumer in 
an amount equivalent to about two 
months’ gas bills. Inquiry by the Com- 
mission has developed the fact that 
inadequate records were kept, and the 
new order requires the keeping of ac- 
curate accounts and the payment or 
crediting of the legal interest at 6 per 
cent per annum upon such deposits. 
The order also requires the companies 
to distribute to their customers cir- 
culars containing the provisions of the 
law authorizing such deposits and the 
order of the Commission establish- 
ing the regulations. 

Second District. 

Filing of Schedules. The Commis- 
sion has adopted regulations governing 
the filing of contracts, and prescribing 
the form and governing the filing and 
publication of rate schedules of gas and 
electrical corporations, and municipal- 
ities. The order, as first issued, or- 
dered the company to comply with the 
regulations on or before February 15, 
1915, but the date was later changed to 
March 15. 

Every: gas and electric corporation 
and municipality is required to file 
with the Commission and keep open for 
public inspection: (1) Schedules show- 
ing all rates, and charges made, estab- 
lished, or enforced, or to be charged 
or enforced, and all rules and regula- 
tions relating to rates, charges, or serv- 
ice used or to be used, and all gen- 
eral privileges and facilities granted or 
allowed applying generally throughout 
the territory served by such gas cor- 


porations, electrical corporations, or 
municipalities. (2) A certified copy of 
each and every contract with street or 
other railroad corporations, and other 
gas corporations or electrical corpora- 
tions, covering the furnishing of gas or 
electricity primarily for the propul- 
sion, lighting, and heating of cars, and 
for resale, in effect and in force on said 
date, or which have been entered into 
to become effective and enforced subse- 
quent thereto, and any such contract 
entered into or in effect after said date 
shall be filed with the Commission 
within five days from the date of its 
execution; and (3) a certified copy of 
each and every contract for special 
service for particular occasions cover- 
ing a limited period of time not exceed- 
ing twenty consecutive days for such 
occasion. 

The order also prescribes the form of 
schedules and specifies the manner and 
method of preparing, publishing and 
filing complete schedules and subse- 
quent amendments. 

The loose-leaf plan is to be used so 
that changes in the schedules may be 
made easily. The order as first issued 
by the Commission required all sched- 
ules to be printed, but later changed 
the order to permit the filing of type- 
written schedules. 

The order provides, in part, as fol- 
lows: “Every schedule shall show on 
the rules and regulations leaves all the 
rules which apply generally to the fur- 
nishing of gas or electricity, as the 
case may be, and all the regulations, 
special clauses, or riders which in any 
ways relate generally or specifically to 
service rendered or to te rendered, or 
any privilege or facility granted or al- 
lowed, under any service classification 
provided in the schedule. 

“The leaves on which the definitions 
of terms and explanations of abbrevia- 
tions and reference marks used in the 
schedule are given shall show all the 
technical terms, abbreviations, and ref- 
erence marks used in the schedule, with 
definition of each such term and full 
explanation of each such abbreviation 
and reference mark. When ratings are 
used, based on capacity of installation 
or a percentage thereof, a table of 
equivalents for estimating such ratings 
must be given. . ... 

“Service classificatio 
for each classification: 

“(a) Classification number, 


leaves show 


“(b) Whether for fuel, lighting, or 
power, or a combination of any two or 
all. 

“(c) Class of consumers to whom 
available, according to purpose of use 
or location in service area, or both, as 
the case may be. 

“(d) Character of service, descrip- 
tion. (Continuous, Limited-period, Op- 
tional, Auxiliary and Emergency.) 

“(e) Guarantee: The amount, if any 
is required, and on what it is based: 
also show hereunder the amount of 
minimum charge, if any is required. 

“(f) Rate: The base or unit rate or 
rates or series of unit rates used in com- 
piling the total charge to consumer. 
When a system of discounts from a 
base rate is used, instead of a series of 
unit rates, such discounts must here be 
shown. Such discounts should not. 
however, be confused with maintenance 
or prompt payment discounts. 

“(g) Maintenance discounts: If any 
discounts or reductions in unit rates are 
allowed in consideration of the con- 
sumer paying for lamp renewals or 
other maintenance charges, such dis- 
counts or reductions must be given. 
with a clear explanation of the condi- 
tions under which they are allowed. 

“(h) Prompt payment discounts: 
Give the regulation governing when al- 
lowances in the prices charged are 
made in consideration of the time with- 
in which bills are paid. 

“(1) Such rules and regulations, spe- 
cial clauses, or riders as may apply 
thereto. 

“Note: As all rules and regulations. 
special clauses, or riders are required 
to be shown, with specific number or 
letter, on the rules and regulations 
leaves, any rule, etc., may be made a 
part of any service, classification by 
giving reference thereto by its number 
or letter; but any special rule or regu- 
lation applying to a particular classif- 
cation must be shown in full in gonnec- 
tion therewith.” P 

All proposed changes in the sched- 
ules are to be filed with the Commis- 
sion thirty days prior to the date ef- 
fective. Provision is made for the put- 
ting in effect of a new rate on less than 
statutory notice, but the Commission 
says: “This authority will be exercised 
only in cases where actual emergency 
or real merit is shown, but in no case 
to permit changes which effect in- 
creases in rates or charges, or which 
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in any way operate to decrease the 
value of the service to consumers.” 


WISCONSIN. 

Walter Alexander, of Milwaukee, has 
been approved by the Senate as a mem- 
ber of the Railroad Commission. As 
a result of this action two new.men 
are placed on the Commission. 

The Milwaukee Street Railway Fares 
Case. Owing to a falling off in the 
revenues of the street car company in 
Milwaukee the Commission has rescind- 
ed its order, issued August 23, 1912. 
The original order directed The Mil- 
waukee Electric Railway and Light 
Company and the Milwaukee Light, 
Heat and Traction Company to sell 26 
tickets for one dollar. The matter was 
carried to the State Supreme Court, on 
the ground that the franchise guaran- 
teed a lower fare, but the court sus- 
tained the Commission, and later an 
appeal was taken to the United States 
Supreme Court, where the matter is 
now pending. 

The rescinding order is based on a 

complaint of the mayor of the City of 
Cudahy, Milwaukee County. He 
claimed that the order was unreason- 
able and unjust, in that it prevented 
the companies from making a fair re- 
turn upon their investment. In a 25- 
page opinion the Commission discusses 
the finances of the company in detail, 
and concludes that the present earnings 
do not warrant the continuance of the 
order. The decision says: “The in- 
creases in the operating expenses and 
fixed charges of the respondent com- 
panies, and the failure of their gross 
and net revenues to maintain their or- 
dinary actual growth during the past 
iew years are due to causes that are 
wholly beyond the control of the re- 
spondent companies. These changes, 
however, as the facts herein clearly 
show, have resulted in this, that the 
net earnings of the respondent now are, 
and for some time have been consid- 
erably lower on the investment than 
the rates or costs at which it is well 
known new capital for similar under- 
takings can in the long run be had.” 

Municipal Utilities. The attorney 

general, in an opinion to the Railroad 

Commission, holds that there is no pro- 

vision in the statutes which will permit 

a town, city or village which owns its 

water works or lighting plant, to sell 

or lease it to any private corporation. 

The attorney general points out that 

the statutes contain provisions for the 

taking over of plants but none for their 
disposal. He refers to authorities on 
Municipal law, and rules that these util- 
les are Property for public purposes, 
žad mast temain in the hands of the 
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Pospichal et al. against the Muscoda 
Mutual Telephone Company, it was 

alleyed that the secretary and treas- 
urer of the company assumes manage- 
ment of its affairs without authority 

from the board of directors. The Com- 

mission says: “The Commission has 

no jurisdiction over the relations be- 

tween a utility official and the board 

of directors, unless such relations im- 

pair the service or create unreasonable 

rates; and it does not appear that either 

condition exists in the present case.” 

In answer to complaints as to service 

furnished by the telephone company, 

the respondent was ordered to comply 

with the standards for telephone serv- 

ice fixed in the Commission’s general 

order of August 13, 1914. 


—___+--e—____ 


International Engineering Con- 
gress. 

The technical success of the Interna- 
tional Engineering Congress, to be 
held in San Francisco, September 20 
to 25, is now well assured. Notwith- 
standing the difficulties arising as a re- 
sult of the present European war, the 
Committee on Papers is able to count 
on from 200 to 250 papers and reports 
covering all phases of engineering 
work and contributed by authors rep- 
resenting some 18 different countries. 
The Congress will therefore be truly 
international in scope and character, 
although the representation from the 
countries involved in the European 
war will naturally be less than origin- 
ally planned. 

The papers are now rapidly coming 
in and their character gives the fullest: 
assurance that the proceedings will 
form a most important collection of 
engineering data and a broad and de- 
tailed review of the progress of engi- 
neering art during the past decade. 

The Committee of Management is 
now issuing to all important engineer- 
ing societies, in this country and 
abroad, invitations to appoint official 
delegates to attend the sessions of the 
Congress, and the presence of a con- 
siderable body of such delegates is well 
assured. 

Membership in the Congress with the 
privilege of purchasing any or all of 
the volumes of the proceedings is open 
to all interested in engineering work. 

For full particulars apply to W. A. 
Cattell, secretary, 417 Foxcroft Build- 
ing, San Francisco, Cal. 

—— eoe 

One of the British Columbian Gov- 
ernment exhibits at the Panama-Pacific 
Exposition is a complete working 
model of the Coquitlam-Buntzen hydro- | 
electric plant, which supplies power to 
Vancouver and vicinity. The two lake 
dams, the tunnel connecting the lakes, 
the pipe line and power house are all 
shown in proper scale. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 


No. 262.—ELECTRICALLY DRIVEN STREET 
SWEEPER.—Has any electrically driven 
suction street sweeper ever been tried 
out by any municipality or street-car com- 
pany ?—F. N. S., Toronto, Canada. 


No. 263.—REWINDING Mortor.—I have a 
series motor running at 1,100 revolutions 
per minute that I want to have run at 
1,700 revolutions. I would like to know 
whether to rewind the armature alone 
or to rewind both the armature and fields. 
At first I intended to rewind only the 
arinature and connect the fields in mul- 
tiple, which it seemed to me would answer 
the same purpose as rewinding the fields ; 
then I thought I would find out what 
shad readers suggest.—J. B., New York 

ity. 


No. 264.—GARAGE ALARM.—At a garage 
located in a residence district much an- 
noyance has been caused to the neighbors 
during the winter nights by the practice 
of drivers loudly sounding the horn to 
call the attendant to open the doors when 
they wish to return their cars to the gar- 
age. Is it not possible to devise some 
electrical arrangement whereby a bell or 
gong will be automatically rung inside the 
garage as soon as a car arrives at the 
door without compelling the driver to 
leave his seat?—F. E., Evanston, Il. 


No. 265.—ELECTRIC VEHICLE CoNTROL.— 
In the older types of electric vehicles it 
used to be the custom to connect up the 
battery in some sort of series-parallel ar- 
rangement, I believe, which was claimed 
to be very efficient. Is this system still 
used to any extent and, if not, why not? 
—J. T. S., Yonkers, N. Y. 


No. 266.—LIGHTING SuaLLow WINpow. 
—Is there any way of lighting uniformly 
the rear display surface of a show win- 
dow only 14 inches deep, 4 feet wide and 
6 feet 6 inches high?—M. P. South 
Bend, Ind. 


Answers. 

No. 240.—Lirte or Gas-Finten Tunc- 
STEN Lamps.—What is the longest life 
record as yet attained on test or in serv- 
ice with the new nitrogen-filled tungsten 
lamps ?—P. C. U., Springfield, O. 


Although I have no actual data avail- 
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able, I have heard from a reliable source 
of some nitrogen lamps burning over 5,- 
000 hours. These were on life test in a 
laboratory and, of course, not subjected 
to such voltage fluctuations as met with 
in actual service. Such a record is not 
extraordinary under laboratory conditions 
and throws little light on actual service 
performance in this particular. The rat- 
ing of the nitrogen-filled lamps is 1,000 
hours and with the lamps now turned out 
this is quite generally attained or slight- 
ly exceeded. Much variation existed as 
to life in the early lamps, most having 
rather short life. With improvement in 
manufacturing methods the lamps now 
turned out are of quite uniform quality 
and average fully up to or above rating. 
—N. D. L., Lynn, Mass. 


No. 259.—RELATIVE Cost oF MANUAL 
AND AUTOMATIC TELEPHONY.—What is the 
relative first cost of manual, central- 
energy exchange and substation equip- 
ment for, say, 10,000 telephone lines and 
of full-automatic equipment for the same 
number of lines? What is the relative 
operating and maintenance cost of the 
two systems? Does the reduction in op- 
erating cost of automatic equipment off- 
set the increase in fixed charges°?—H. L. 
F., Buffalo, N. Y. 
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No. 259.—Fig. 1. 


For capacities around 10,000 lines it 
is necessary with the manual system to 
use a multiple switchboard. The costs 
of common-battery multiple switchboards 
vary widely, due to many causes. As 
the number of multiple jacks increases in 
far greater ratio than that of the increase 
in lines, it is evident that the cost per 
line of a multiple board will be greater 
in the case of a board having many lines 
than in one having but few. Multiple 
boards of the same type and adapted to 
serve the same number of lines differ 
widely in cost, because of the fact that the 
cost is very largely dependent upon the av- 
erage number of lines terminating in an- 
swering jacks at each position. Obviously 
a board having 160 lines per position ter- 
minating in answering jacks will have 
fewer sections, and therefore fewer mul- 
tiple jacks than one having only 100 or 
120 answering jacks per position. Hence, 
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the heavier the service the more costly 
the board. On account of the above con- 
ditions, it would be impossible to give a 
consistent relative cost of the two sys- 
tems. However, by use of the curves 
given in Fig. 1, a cost under average 
conditions may be obtained, and com- 
pared to the automatic figures to be given 
presently. 

Curve a (Fig. 1) shows the cost per 
line of multiple switchboards ranging in 
size from 1,000 to 13,000 lines and having 
an average of 160 answering jacks per 
position; 160 jacks is the usual number 
except in heavy traffic portions of large 
cities. Curve b shows the cost plus the 
power equipment, the cost of the power 
plant being in each case based upon the 
ultimate capacity of the board rather than 
its immediate capacity. Separate power- 
plant cost is shown in Fig. 2. The fore- 
going curves were plotted from “shotgun” 
diagrams representing a large number of 
actual installations. Complete automatic 
apparatus, including central-office equip- 
ment and subscribers’ telephones (one 
telephone per line equipment), cost about 
$35.00 per line. This does not vary much 
for large or small exchanges. For cen- 
tral-office equipment alone, including dis- 
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tributing frames, power plant and all 
automatic switching apparatus, the cost, 
installed, is from $22.00 to $25.00 per 
line. Common-battery manual subscrib- 
ers’ sets average $8.50 for wall type and 
$9.50 for desk type. The automatic tele- 
phone instrument as a separate item will 
average about $13.00 each for desk or 
wall type. 

The automatic is burdened with about 
50 per cent greater maintenance costs. 
The current consumption 1s also a great 
deal larger than with the manual, al- 
though it has improved wonderfully in 
the past year or two. The final relative 
operating and maintenance costs vary so 
widely as to make each proposed change 
from manual to automatic a special 
study. 

The question of the relation of oper- 
ating expenses to total fixed charges is 
such a variable one that it is almost 
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impossible to predict for any plant, at 
the present state of the art, just what 
the relation will be. As a general thing, 
but by no means the positive rule, the 
decreased operating expenses do not off- 
set the increase in fixed charges where 
the plant is very large or small; but in 
between these two extremes is a strip of 
variable width, in which there is an 
equality of decreased operating expense 
and increased fixed charges. There may 
also be cases where the decrease in op- 
erating expense is greater than the in- 
crease in fixed charges, although this is 
indeed rare.—H. E. W., Chicago, Il. 


No. 261.—Dynamic Brakinc.—In_ the 
case of direct-current hoist motors it is 
possible to effect dynamic braking by 2 
control system that connects the starting 
resistance as a shunt to the armature 
when stopping the motor. Has any simi- 
lar scheme been worked out for poly- 
phase alternating-current hoist motors ?— 
D. B. L., Warren, O. 

Dynamic braking is obtained by using 
the motor as a generator to deliver en- 
ergy to an external circuit. This exter- 
nal circuit may be simply a resistance in- 
serted especially for the purpose, or it 
may be the circuit which furnishes the 
power. 

With direct current two ways are in 
common use for dynamic braking. One 
is to connect the control rheostat across 
the motor armature while exciting the 
field from the line, thus using the rheo- 
stat as a load. In this case al) the energy 
due to the descending load must be ab- 
sorbed by the rheostat, but no power 1s 
taken from the line except that required 
for the field excitation. The second 
method, and the simpler one. consists of. 
reversing the motor and cutting it in on 
the line. In this case the rheostat must 
be able to absorb the energy stored by 
the descending load, and a further supply 
of energy from the line. The first meth- 
od is the more preferable and economical. 

For hoisting with alternating current, 
induction motors are generally used, 
these having characteristics very similar 
to the direct-current shynt motor. Ir 
Europe, I believe, alternating-current 
commutator motors of the repulsion type 
are coming into increasing use for this 
class of work because of their ability 
to operate without rheostatic control, 
while still permitting of regenerative 
control for braking purposes. Con- 
trol is obtained with these motors by 
shifting the brushes. 

There are two ways for obtaining 
dynamic braking of inductjon motors, 
namely by alternating current and by 
direct current. When alternating cur- 
rent is used, it is mecessary to reverse 
the field of the motor. This is, in most 
cases, accomplished by reversing one 
phase of the two-phase or three-phase 
motor, a simple matter of changing 
the two wires of any phase going to 
the motor. One effect of reversing the 
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magnetic field of the motor is to cause 
a voltage rise in the secondary or rotor. 
The extent of this voltage increase will 
depend upon the speed at which the mo- 
tor is operating and will be a maximum 
when the motor is running at synchron- 
ous speed, at which time the voltage in 
the secondary will be twice that at 
standstill. Under these conditions the 
secondary must be sufficiently insulated 
to be able to withstand twice normal 
pressure. In some cases, where a high 
secondary pressure is especially objec- 
tionable, this difficulty can be overcome 
by applying but half normal line voltage 
tc the primary instead of full line pres- 
sure, in which case the resistance of the 
secondary should likewise have half of 
its previous value. 

To obtain the most effective and uni- 
form braking effect, with a minimum of 
current, a variable resistance is required 
in the rotor circuit. This resistance 
should be a maximum at the time of ap- 
plying the dynamic and should be de- 
creased as the speed of the motor de- 
creases. The variable resistance used 
for this purpose may be an ordinary 
metallic rheostat or a liquid rheostat, this 
latter being extremely well suited for 
this work on account of its uniform re- 
sistance change. By its means a very 
close control may be obtained, and con- 
stant torque where desired. From the 
above remarks it is seen that the squir- 
rel-cage induction motor is not well 
adapted to this form of regenerative con- 
trol on account of having, within prac- 
tical limits, a secondary of constant re- 
sistance. To give high starting torque 
without excessive current, the squirrel- 
cage type of motor must have a high- 
resistance secondary; on the other hand, 
to run efficienctly and economically re- 
quires that the rotor have a low resist- 
ance. Both these requirements can only 
be obtained by the induction motor with 
wound rotor. From this it is seen that 
the squirrel-cage type of motor is not 
erly unsuited for dynamic braking, but 
is ineficient for hoist work. 


In those cases where the magnetic field 
is reversed and resistance inserted in the 
secondary, it is generally found neces- 
sary to allow ample rheostat capacity 
over that required for acceleration pur- 
poses only. When using alternating cur- 
rent for braking the supply circuit must 
be opened as the motor comes to rest 
otherwise the motor will pick up in the 
opposite direction. 


l The second method of dynamic brak- 
ing of induction motors consists of ap- 
plying direct current to the stator wind- 
ings. The direct current may be applied 
across the winding, whether it be con- 
nected in star or delta as the case may 
be: or the winding may be opened and 
all phases connected in series, depending 
upon conditions. On account of the 
greater simplicity of the switching ar- 
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rangements, however, it is generally pre- 
ferable not to open the stator winding 
but to pass the direct current through two 
phases of the winding, if connected in star, 
and through two phases in parallel in series 
with the third for a delta-connected stat- 
or. The magnetic field required by di- 
rect current is much greater than that 
required by alternating current to give 
the same braking effect and thus the 
danger of a voltage rise occurring due to 
an accidental open-circuit is much great- 
er and must be at all times guarded 
against. While the braking effect of al- 
ternating current is greater than direct 
current, the latter has the advantage of 
absorbing a very small amount of en- 
ergy, whereas with alternating current 
quite a large amount of power is taken 
from the line. 


It is beyond the scope of this brief an- 
swer to go into all the relative advan- 
tages and disadvantages of these two 
methods of control, but it may be said 
that where infrequent braking is required 
alternating current will often be found 
prefereable on account of the fewer com- 
plications, while direct current is gen- 
erally chosen where stopping is frequent, 
because of the great saving in power. 


Dynamic braking has numerous ad- 
vantages over the mechanical brake, the 
chief of which are, perhaps, the saving 
in wear on the equipment, and the time 
saved in repairs. The result is, in other 
words, greater output. The use of 
dynamic braking permits of control of 
the hoist motor without any special ef- 
fort on the part of the operator, and 
this is a matter of importance where 
the hoists are being worked hard for 
long hours. With heavy loads and long 
drops the amount of energy which must 
necessarily be dissipated requires that a 
friction brake, if used, must be of ample 
capacity. Such a brake must therefore 
be bulky and will tend, on this account, 
to be expensive as well as inconvenient. 
On the other hand, electric braking re- 
quires rheostats and control gear, which in 
some cases would be needed anyhow. 
With a friction brake the wear of material 
is often quite a heavy item of expense 
where the service is severe, and frequent 
renewals are therefore necessary. With 
the dynamic brake practically the only 
material needing replacement are the con- 
tactors on the control gear, which in any 
case require very little attention and are 
comparatively long-lived. Whether alter- 
nating current or direct current be used, 
and whatever the method of obtaining 
electrical retardation, a mechanical brake 
must be used to hold the load after the 
motor has come to rest. There will be 
wear on this brake, and replacements will 
therefore be necessary, but only occa- 
sionally. Where direct current is used 
for retarding induction motors, a source 
of direct current must, naturally, be 
available, and for this purpose motor- 
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generator sets are usually employed. The 
generator portions of these machines are 
generally of low voltage. 

When choosing motors for hoist work, 
in conjunction with dynamic braking, it 
must be remembered that while the 
dynamic is working so also 1s the mo- 
tor, because in this instance the terms 
motor and brake are synonymous. The 
temperature rise of the motor will often 
be considerably above that which would 
have occured had not dynamic braking 
been resorted to. In other words, the 
capacity of a motor will probably be re- 
duced when dynamic braking is utilized. 

At the present time the opinion of en- 
gineers is at variance as to the relative 
performance of alternating current and 
direct current for dynamic braking and 
for hoist work in general, and both sys- 
tems have their advocates. There are a 
large number of installations in service 
utilizing both forms of electrical supply; 
and both are giving good, reliable and 
cficient service. The number of direct- 
current installations exceeds those using 
alternating current. But, on the other 
hand, it is only of comparatively recent 
date that alternating current has come 
into use at all for this class of work. 

Direct current is eminently well suited 
to hoist work from all viewpoints, both 
as regards the motors and the control; 
alternating current was not quite so well- 
suited, but of late it has fast been com- 
ing up to the direct current, and per- 
sonally I believe that before long alter- 
nating current will be used to a much 
larger extent for all heavy work.—I vor 
L. Kentish-Rankin, Chicago, Ill. 
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Undeveloped Power in Eastern 


Rivers. 

The rivers of the northeastern and 
middle eastern portions of the United 
States are the best known in the coun- 
try and the earliest in point of develop- 
ment, and their usefulness as sources 
of power and centers of industry has 
been demonstrated for several genera- 
tions. Nevertheless it has been shown 
by the work of the United States Geo- 
logical Survey during past years and is 
demonstrated in one of the reports of 
the Survey that in spite of the long 
familiarity of manufacturers and in- 
dustrial men in general with most of 
these rivers, the water resources they 
afford have not yet been appreciated 
and by no means developed to their 
fullest extent. In fact, there are very 
few rivers in this great region in which 
the development of water power has 
come anywhere near the maximum pos- 
sible degree of usefulness. 

The report mentioned, Water-Supply 
Paper 261, contains records of flow dur- 
ing several years of the principal rivers 
in New England, New York, New Jer- 
sey, Pennsylvania, and Maryland, which 
empty into the Atlantic Ocean. 


302 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 66—No. 7 


Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 23. 


Given the following data regarding a 20-kilowatt, 230-volt, 
compound (long shunt) generator: terminal voltage constant 
at all loads without adjustment of excitation; speed, 1,200 revolu- 
tions per minute; resistances (hot) of the armature between 
brushes and of the series field, 0.12 ohm and 0.005 ohm, respec- 
tively; normal shunt-field current, 2.6 amperes; power input to 
generator at no load (terminal voltage 241 volts and shunt-field 
current 2.8 amperes), 1,995 watts; power input to generator at 
no load (terminal voltage 235.5 volts and shunt-field current 2.7 


amperes), 1,928 watts. 


Find the efficiency of this machine (a) at full load and (b) 
at half load. What per cent of the input to the generator at full 
load is lost in (c) stray power, (d) heating the armature winding, 
(e) heating the series-field winding, and (f) heating the shunt- 


field winding? 


SOLUTION OF PROBLEM 23. 
Answer to Question a. 


The power input at no load (1,995 
watts) is absorbed by the stray power 
and the shunt-field loss, the armature 
loss at no load being negligible. The 
shunt field loss is given by [19]. 

P=—2412.8—675 watts. 
The stray power loss then equals 1,995 
—675 or 1,320 watts. 

The full-load line current of a 20-kilo- 
watt 230-volt generator is 20,000/230 or 
87.0 amperes. The field current being 
2.6 amperes, the armature or series-field 
current equals 87.0+2.6 cr 89.6 amperes. 
The armature voltage at full load [3] 
therefore equals 230+-89.6(0.12+0.005) 
or 241.2 volts. The armature current 
at no load being equal to the shunt-field 
current at no load, the armature voltage 
in the first no-load test was 241-+2.8 
(0.12+0.005) or 241.3 volts. Since for 
equal speeds the stray power loss varies 
with the armature voltage, the above 
value of the stray power corresponds 
very closely with that at full load. Hence 
the full-load value of the stray power 
may be taken as 1,320 watts. 

The heating loss in the armature wind- 
ing at full load is given by [20]. 

P=(89.6)?0.12=963 watts. 

The heating loss in the series winding 

at full load is given by [20]. 
P=(89.6)?X0.005=40 watts. 

The heating loss in the shunt-field 

winding at full load is given by [19]. 
P=230K2.6=598 watts. 

The total loss in the machine at full 
load then equals the summation of the 
stray power, armature, series-field and 
shunt-field losses or 


P=1,320+963+ 40+-598=2,921 watts. 
The input to the generator at full load 
equals the summation of the losses at 
full load and the output at full load or 
P=2,9214-20,000=22,921 watts. 
Since the efficiency of a dynamo equals 
the output divided by the input, 
n=20,000/22,.291=87.2 per cent. 
Answer to Question b. 


When the terminal voltage is 235.5 
volts the power input at no load is 1,928 
watts. Of this power input 235.5x2.7 
or 636 watts is charged to the shunt-field 
loss. The stray power loss under these 
conditions is then 1,928—636 or 1,292 
watts. The line current at half load 
equals 10,000/230 or 43.5 amperes and 
the aramature current equals 43.5+2.6 
or 46.1 amperes. The armature voltage 
at half load therefore equals 230+46.1 
(0.12+0.005) or 235.8 volts. Since the 
armature voltage under test conditions 
was. 235.5+2.7(0.12+0.005) or 235.8 
volts, the above value of the stray pow- 
er (1,292 watts) corresponds to that at 
half load. 

The heating loss in the armature wind- 
ing at half load is given by [20]. 

P=(46.1)*0.12=255 watts. 

The heating loss in the series winding 

at half load is given by [20]. 
P=(46.1)?X0.005=10 watts. 

The heating loss in the shunt winding 

at half load is given by [19]. 
P=230%2.6=598 watts. 

The total loss in the machine at half 
load then equals the summation of the 
stray power, armature, series-field and 
shunt-field losses or 

P=1,292+2554+10+598=2.155 watts. 

The input to the generator at half load 


equals the summation of the losses at 
half load and the output at half load or 
P=2,155+-10,000=12,155 watts. 

The efficiency at half load is then given 

by 
7=10.000/12.155=82.3 per cent. 

The efficiency at any particular load 
may be calculated in this manner if a 
no-load input test is made with the ma- 
chine running at rated speed and with 
an armature voltage corresponding to 
the particular load. If an efficiency 
curve from no load to full load is de- 
sired, no-load input tests should be made 
at rated speed for several degrees of 
excitation, recording power input, ter- 
minal voltage and = shunt-field current. 
From these data a stray-power curve may 
be plotted from no load to full load and 
from this curve a continuous efficiency 
curve may be plotted, the points on the 
curve being calculated as explained above. 

Answer to Question c. 

From the results obtained in the 
Answer to Question a the stray power 
loss at full load is 1,320/22,921 or 5.8 
per cent of the full-load input. 

Answer to Question d. 

The armature loss is 963/22,921 or 42 
per cent of the full-load input. 

Answer to Question e. 

The series field loss is 40/22,921 or 0.2 
per cent of the full-load input. 

Answer to Question f. 

The shunt-field loss is 598/22.921 or 
2.6 per cent of the full-load input. 

The summation of these percentage 
losses; 5.8, 4.2, 0.2 and 2.6 gives 12.8 per 
cent. This subtracted from 100 per cent 
gives 87.2 per cent and thus checks the 
answer to Question a. The efficiency ol 
a direct-current generator depends upon 
its size, speed, weight and cost, the eff- 
ciency increasing as each of these factors 
increases. A machine rated at one kilo- 
watt will have an efficiency of about % 
per cent, while a machine rated at 500 
kilowats will have an efficiency of about 
93 per cent. The efficiency of any given 
machine is greatest at about full load 
and it is for this reason that machines 
are so often installed in duplicate so 
that for varying degrees of load on the 
station the machines in service may be 
operated approximately at their rated 
loads. 

SOLUTION OF PROBLEM %3. 

Answer to Question a. 

If the governors are adjusted to give 
the same speed-load characteristic. the al- 
ternators will always deliver their proper 
shares of the load. That is. their out- 
puts will always be in proportion to their 
ratings. In this case, since the alterna- 
tors are of the same design, they will 
divide the load equally between them. If 
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ALTERNATING CURRENTS. 


Problem 73. 


Part I—Two three-phase, 1,500-kilovolt-ampere, 5,500-volt 
alternating-current generators of the same design are operating 
in parallel. They are driven by prime movers whose governors 
are at first (in questions a and b) adjusted to give the same speed- 
load characteristic. The effective resistance and synchronous re- 
actance of each generator are, respectively, 0.37 and 8.3 ohms per 
phase. The armature windings are connected in star. These 
generators deliver a total constant load of 2,400 kilowatts at a 
power-factor of 0.8 and their rated voltage. 

(a) If the excitations are adjusted so that the armature cur- 
rents are in phase, what are the excitation voltages in each and 
how do the armature resistance losses compare with their full- 
load values? (b) If the excitation of one is reduced and that of 
the other is increased until the first operates at a power-factor 
of 0.95 (lagging) what are the excitation voltages and how do 
the armature resistance losses compare with their full-load 
values? (c) If the governors of the prime movers and the ex- 
citations of the alternators are now adjusted so that the first 
delivers 1,500 kilowatts at unit power-factor, at what power- 
factor does the other operate? Compare the armature resistance 
losses in each with their full-load values. Draw a vector diagram 
showing the excitation voltages of each. 

(d) With the governors still set as in the preceding question, 
the excitations are adjusted so that the alternators operate at 


the same power-factor. 


What are the armature currents in 


each alternator? Compare the armature resistance losses with 
their full-load values. Draw a vector diagram showing the ex- 


citation voltages of each. 


Part II.—An alternator which has a capacity of 1,500 kilovolt- 
amperes is operated in parallel with one which has a capacity 
of 1,000 kilovolt-amperes. If they are deliverifg a total load of 
1,800 kilowatts at a power-factor of 0.75, what are the proper 
conditions of operation—in regard to power output and power- 


factor—for each alternator? 


What adjustments would you 


make to bring these conditions about? 


the alternators deliver the same power 
and operate at the same power-factor, 
then their armature currents are the same. 
This is the best condition for two equal 
alternators operating in parallel. Each 
armature current is one-half of the total 
load current. The total load in kilovolt- 
amperes is 
2,400/0.8=3,000. 

Since the power outputs and the power- 
factors of the two generators are the 
same, each will take one-half of the total 
kilovolt-ampere load. That is, each will 
be operating with its full-load current. 

The armature resistance losses in each 
have their full-load values. Each alter- 
nator is operating under the same con- 
ditions so that their excitation voltages 
are equal and in phase. The vector dia- 
gram is given in Fig. 27a. 

The power per phase is 

P=1,200/3 
=400 kilowatts. 
The voltage per phase is 
V=5.500/V3 
=3,180 volts. 


The current per phase is 
[=400,000/ (3,180 0.8) 
=157 amperes. 
The horizontal component of V is 
b'n=0.8X 3,180 
=2,540. 


Fig. 27a. 


The vertical component of V is 
V v=3,1800.6 
=1,910. 
The horizontal and vertical components 
of the excitation voltage are 
By [19a] En=2,540-+4+157 0.37 
=2,598 
FEx=1,9104-1578.3 
=33,215; 
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The excitation voltage per phase is 

By [20a] E=V2,5987+3,215? 

=4,130 volts. 

Answer to Question b. 

If we neglect the slight ehanges that oc- 
cur in the armature resistance losses, the 
power output of an alternator operating in 
parallel with others is not affected by 
varying the field excitation. If the power 
output is unchanged the projection of the 
armature current on the terminal voltage 
is also unchanged. The vector diagram 
is given in Fig. 28a. 


al 


The vectors labeled / in Figs. 27a and 
28a are the same. 
By [1a] 400,000=3,180/: 0.95 
I; =132 amperes. 
The horizontal components of Iı and l: 
are each equal to 
132X0.95=126. 
The vertical component of I, is 
132V1—0.95°=41. 
The vertical component of the total 


current, 2/, is 
2X 157X0.6=189. 


By [26a ] 189=414 (/2)+ 
(J:)v=148. 
By [27a] IV 12674148? 


=194 amperes. 

The armature resistance losses vary as 
the square of the armature current. The 
resistance loss in the first generator is now 

(132/157)*=71 per cent 
of its full-load value. 

The resistance loss in the second gener- 
ator is now 

(194/157)*=153 per cent 
of its full-load value. This generator 1s 
considerably overloaded. It shows the 
importance of adjusting the excitations 
so that both generators operate at the 
same power-factor. 

In order to find the excitation voltage, 
E,, it is best to turn the diagram so that 
the current, J,, is horizontal. The hori- 
zontal component of V will then be 

V'»=3,180X 0.95 
=3,020. 

The vertical component is 

V -=3,180V 10.95" 
=990. 

By [19a] (E,)n=3,020+ 1320.37 

=3,069 
(Fi,) += 990-4 1328.3 
=2,090. 

E= V 3.06974 2,090? 

=3,710. 


By [20a] 
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In order to find the excitation voltage, 
E:, it is best to turn the diagram again so 
that J: is horizontal. 

Cos 6:=126/194 
=0.65 

Sin 6:.—148/194 
=0.763. 

The horizontal and vertical components 
of V are now 
Vn=3,180X 0.65 

=2,066 
V v=3,180X 0.763 

=2,425. 

(Ez) »=2,0654194%0.37 
= 2.107 
(E2)v=2,4254194% 8.3 
=4,035. 
E:=4,570 volts. 


By [19a] 


By [20a] 


Comparing these values with that ob- 
tained in question a shows that the ex- 
citation of the first generator has been 
reduced about as much as the excita- 
tion of the second has been increased. 
Observe also that the current delivered by 
the first has become more leading and that 
that delivered by the second has become 
more lagging than in question a. These 
would always be the results of altering 
the excitations of generators operating 
in parallel. 


Answer to Question c. 


The vector diagram is given in Fig. 
29a. 


Fig. 29a. 


The vector labeled J is the same as in 
the other figures. 

If the first generator is operating at 
unit power-factor its current is 

By [1a] 1,500,000/3=3,180X I, 

/,=157 amperes. 

If the terminal voltage, V, is taken 
along the horizontal axis, the vertical 
component of J, is zero. The horizontal 
and vertical components of the total cur- 
rent, 2/, are 

2] n= 252 
and 2/v=189 

(/2) n= 252—157 

==95 

(12) *=189—0 

=189 

By [27a] [:=212 amperes. 

By [28a] Cos 0:=95/212 

=0.448. 

The second generator is operating at a 
power-factor of 44.8 per cent. 

The current in the first generator has 


by [26a] 


DIRECT CURRENTS. 

Problem 24. 

The no-load power input to a 20-kilowatt, 230-volt, four-pole 
shunt generator, driven at 1,200 revolutions per minute and sepa- 
ratcly excited to a terminal voltage of 240 volts, is 1,320 watts. 
The armature is 14 inches in diameter and is wound with a sim- 
plex lap-winding containing 300 conductors. The flux-cutting 
length of each armature conductor is 10 inches. 

Neglecting the effect of armature reaction, find the reactive 
torque of the armature (a) at no load under the above conditions 
and (6) when the armature current is 80 amperes. Find (c) the 
power input to this generator when the armature current is 80 
amperes. 


This problem illustrates the relation between current, flux and 


torque in a dynamo. 


ALTERNATING CURRENTS. 
Problem 74. 


Two three-phase alternators, each of which is rated to deliver 
1,000 kilovolt-amperes at 1,320 volts, are directly coupled to the 
shaft of a water turbine. The armature windings are connected in 
star and have an effective resistance of 2.2 ohms and a synchron- 
ous reactance of 54 ohms per phase. The field structures have 
30 poles. These alternators will not operate satisfactorily, that is, 
they will not divide the load equally between them and operate 
at the same power-factor. The probable cause is that the field 
structures are not properly set on the shaft. The alternators de- 
liver a total constant load of 1,500 kilowatts. If the excitations 
are adjusted so that the first delivers 1,000 kilowatts at unit 
power-factor, the second delivers 500 kilowatts at a power-factor 
of 0.50. The terminal voltage has its rated value throughout the 
problem. (a) What is the angular displacement of the field 
structures relative to one another and what should be done to 
correct this? (b) The coupling is now adjusted so that the 
excitation voltages are in phase. If the field currents are also 
adjusted so that they are equal, what load does each alternator 
deliver and at what power-factor does it operate? Compare the 
present armature resistance losses with those when the load was 
divided as originally described. (c) The field currents are fur- 
ther adjusted so that the excitation voltage of one is increased 20 
per cent, and that of the other 1s reduced the same amount. What 
power does each alternator deliver and at what power-factor 
does it operate? What are the resistance losses in each alter- 
nator? 


This probit illustrates the operation of two alternators in 
parallel that are mechanically coupled together. 

Solutions of the above problems and two new problems will 
be printed in the next issue. 
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its full-load value and so the armature re- 

sistance loss is normal. The armature re- 

sistance loss in the second generator 1s 
(212/157 )7=1.82 

of its full-load value, and thus this gen- 

erator is considerably overloaded. 

Answer to Question d. 

If the governor setting is unchanged the 
current, J, must move on the vertical line 
ab so that J; cos 6: may remain constant. 
Otherwise the power output would vary. 


a 


Likewise J2 must move on the vertical line 
cd. If the excitations are adjusted so 
that the currents are in phase, they will 
swing until J; is at b and I; is at d. The 
output per phase of the first generator 1s 
500 kilowatts and that of the second is 300 
kilowatts. The armature currents are 
By [1a] 500,000=3.180/,X0.8 
1197 amperes. 
also 300,000—=3,180/: 0.8 
=118 amperes. 


yr ft: 
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The armature resistance loss in the firsts NATIONAL INDEPENDENT TEL- 


generator 1s 
(197/157 )?=1.58 

of its full-load value. 

The armature resistance loss in the sec- 

ond generator is 

(118/157)?=0.58 

of its full-load value. 

Answer to Part II. 

Alternators in parallel should divide the 
total load in proportion to their ratings 
and should operate at the same power- 
factor. In this case since their capacities 
are in the ratio of 2 to 1 the first should 
deliver 1,200 kilowatts and the second 600 
kilowatts and they should both operate at 
a power-factor of 0.75. In order to bring 
this condition of operation about first ad- 
just the governors of the prime movers 
until they divide the load properly and 
then adjust the field excitations until they 
both operate at the same power-factor and 
with the proper terminal voltage. 

———__»---————__ 
Dayton Company Section 
Organized. 

On February 1 a meeting was held 
of the employees of the Dayton Power 
and Light Company who are members 
of the National Electric Light Associa- 
tion at which it was decided to form a 
company section of the National Elec- 
tric Light Association and a commit- 
tee consisting of O. B. Reemlin, chair- 
man, J. Himes, F. B. Steele, J. E. Lau- 
tiner and Stanley Perry was appointed 
as an Organization Committee. 

Another meeting of the members 
was held on February 3, at which was 
received the report of the Organiza- 
tion Committee and the constitution 
of the Dayton Power and Light Com- 
pany Section of the National Electric 
Light Association was adopted. 

Election of officers then followed and 
resulted as follows: Thosuas F. Kelly, 
chairman, J. K. Himes, vice-chairman, 
J. Fitzpatrick, Jr., secretary, L. K. 
Funkhouser, treasurer. F. M. Tait, O. 
H. Hutchings, O. B. Reemelin, M. H. 
Wagner and F. B. Steele were elected 
to membership upon the Executive 
Committee. 

Wednesday, February 3, there was a 
meeting of all the employees of the 
Dayton Power and Light Company at 
the initial meeting of the Company 
Section, when the employees had the 
pleasure of listening to a very able 
address by T. C. Martin, secretary of 
the National Electric Light Associa- 
tion. Mr. Martin explained to the em- 
ployees the many benefits to be de- 
rived through membership in the Na- 
tional Electric Light Association and 
also told of the many wonderful sights 
to be seen at the San Francisco expo- 
sition. 

Mr. Martin also explained the many 
spectacular lighting effects that were 
being carried out at the exposition. 


EPHONE ASSOCIATION. 


Annual Convention, Chicago, Febru- 
ary 3 to 5. 


The eighteenth annual convention of 
the National Independent Telephone 
Association, which was held at the 
Hotel LaSalle, Chicago, on Wednes- 
day to Friday of last week, was the 
best convention ever held by this or- 
ganization. The total registration was 
over 600, the sessions were all very 
well attended, and the subjects present- 
ed covered more comprehensively mat- 
ters of live interest to telephone men 
than heretofore. 

The first session opened on Wednes- 
day morning with President N. G. 
Hunter, Wabash, Ind., in the chair. Ed- 
ward E. Gore, on behalf of the Chicago 
Association of Commerce, extended a 
cordial welcome to the convention. 
S. G. McMeen, president of the Ohio 
State Telephone Company, Columbus, 
O., responded on behalf of the Associa- 
tion. 

Presidential Address. 

The annual presidential address was 
then presented by Judge Hunter. In 
this he reviewed the activities of the 
Association during the past year, and 
touched various features attending the 
management and operation of the tele- 
phone business. He narrated the chief 
features of the negotiations undertaken 
with the American Telephone & Tele- 
graph Company respecting a modifica- 
tion of the long-distance toll-line pro- 
posal that had been submitted by 
the American Company to the De- 
partment of Justice in December, 


1913. In these negotiations, which 
were carried on at various periods 
throughout the year, N. C. Kings- 
bury represented the Bell inter- 


ests, and the Association was repre- 
sented by its officers and a considerable 
number of its directors. The confer- 
ences were also participated in by rep- 
resentatives from the Independent 
Telephone Association of America. As 
a result of these conferences, modi- 
fications in the proposed long-distance 
contract have been agreed upon, but 
the concessions made by the Bell sys- 
tem have not been entirely satisfactory 


to the independent interests, and 
further negotiations are therefore an- 
ticipated. 


One of the important things under- 
taken by the National Association was 
the getting in closer contact with the 
governmental departments at Wash- 
ington. In order to further this the 
headquarters of the Association were 
moved from Chicago to Washington, 
and the secretary devoted most of his 
time to activities at the capital. This 
permitted keeping in close touch with 
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the Interstate Commerce Commission, 
the Department of Justice, and Con- 
gress. One of the things accomplished 
was an amendment to the Reyburn bill, 
which provided originally that all com- 
mon carriers be required to secure from 
the Interstate Commerce Commission a 
permit before issuing securities or 
stock in any amount. Since interstate 
telephone companies were included in 
this, strong efforts were made to re- 
lieve them from this burdensome re- 
quirement, and through representation 
by the Association’s officials this was 
accomplished. Consent was obtained 
from the Interstate Commerce Com- 
mission and the Department of Justice 
whereby a representative of the Na- 
tional Association was permitted to ap- 
pear on behalf of member companies 
who might be required to send repre- 
sentatives before these bodies. This 
service is provided for members of the 
Association without expense beyond the 
regular membership fee. 

The officers of the Association have 
participated in a number of meetings 
of different state associations, particu- 
larly those in Indiana and Ohio, and it 
is hoped to co-operate more closely 
with the various state associations in 
the future. Judge Hunter urged an 
increase in the funds available for in- 
creasing the activities of the Associa- 
tion. The Association stands for fair 
play in the field of reasonable and con- 
structive (not destructive) telephone 
competition. If this fails a conserv- 
ative control by governmental author- 
ity in the interests of both companies 
and the public is the tribunal of last 
resort. 

Judge Hunter at this point entered 
into a full discussion of the advan- 
tages of the local company, as com- 
pared with rendering of service by a 
foreign corporation. Ie urged merging 
of the two independent national as- 
sociations, since there issno real reason 
for the maintenance of two such bodies. 
He spoke of the educational and social 
uplift work achieved through the tele- 
phone development of the country. 
From the commercial standpoint the 
telephone business has a most favor- 
able future ahead of it. There is no 
reason, therefore, why telephone com- 
panies should curtail their purchases; on 
the contrary, they should promote the 
revival of business by adopting the 
slogan “Buy It Now.” 

Several amendments to the by-laws 
of the Association that had been ap- 
proved by the Board of Directors, were 
submitted by Secretary MacKinnon. 
These were approved by the vote of 
the convention. A Committee on 
Credentials was appointed by President 
Hunter, and the convention elected a 
Nominating Committee and a Commit- 
tee on Resolutions. 
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Government Ownership in Canada. 

The session on Wednesday afternoon 
opened with an inspiring address by 
“Catch My Pal” Patterson, the famous 
Irish minister. A paper entitled “Re- 
sults of Government Ownership of 
Telephone Systems of Canada” was 
presented by Francis Dagger, electrical 
and telephone expert of the Ontario 
Railway and Municipal Board, Toronto, 
Canada. He opened his remarks by 
showing that the growth of independent 
telephony was the outcome of a protest 
against the exactions of private mo- 
nopoly in the telephone business. The 
independent telephone men in the 
United States deserve to be congratu- 
lated on the success achieved in com- 
bating the evils of monopoly control. 

The development of a strong senti- 
ment for government ownership in 
Canada arose from the lack of tele- 
phone development in the western 
provinces of the Dominion. Govern- 
ment ownership in that country is re- 
stricted to the three provinces of Man- 
itoba, Saskatchewan, and Alberta. At 
the beginning of government owner- 
ship of telephone lines in this section 
there was a population in the three 
provinces of about 600,000, and serving 
this large population there were but 
7,000 telephones; of these about 4,000 
were in the city of Winnipeg alone. 
On account of the scattered nature of 
the rural population in those develop- 
ing provinces it was almost impossible 
to secure private capital for building 
the telephone lines demanded. There- 
fore, an appeal was made to the gov- 
ernment, and it responded. Absolute 
government ownership is not insisted 
on, however. In Manitoba there are 
only 7 telephone systems owned by the 
government, out of a total of 34, and 
in Saskatchewan only 5 are govern- 
ment-owned out of a total of 360. How- 
ever, the government ownership has 
stimulated the telephone development, 
so that although in 1905 there were 
only 6,800 telephones in the three prov- 
inces, last year the total was over 
over 98,900. The manner in which the 
government systems were organized 
and placed under the control of com- 
missions was explained in detail. Mr. 
Dagger said that from the first, the 
government-owned systems had been 
a complete success, both from the finan- 
cial and operating standpoints. 

Service Betterment in Iowa. 

A paper entitled “The Iowa Idea” 
was presented by H. B. Shoemaker, of 
the Commercial Telephone Company, 
Toledo, Iowa. What is known as “the 
Iowa Idea” is the development of the 
activities of the Iowa Independent Tele- 
phone Association, This idea is a spirit 
of service for the improvement. of 
every branch of the telephone business. 
The Iowa Association is attempting to 
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secure for all the telephone companies 
of its state, both non-members, as well 
as members, and also for the public, an 
improvement in telephone methods that 
will raise the general standard of serv- 
ice throughout the state and benefit all 
the companies, even the smallest ex- 
changes. At the time of the Iowa As- 
sociation’s convention last year an op- 
erators’ school was held, as a result of 
the success of which it was decided to 
employ an expert lady operator as the 
traveling chief operator of the Asso- 
ciation. She has devoted all her time 
to visits to exchanges throughout the 
State, spending a week or more in each 
town, depending upon -the size of the 
exchange, and instructing the operators 
in the most approved methods of car- 
rying on their work. This aid has prac- 
tically revolutionized the service in 
many of the exchanges, and it has en- 
abled the achievement of not only a 
much higher standard of service, but 
the securing of considerable economy. 

The Iowa Association also took up 
with Towa State College at Ames a 
broadening of the engineering exten- 
sion department of this school by the 
inclusion of courses in telephony. 
These have been organized along four 
lines: (1) Operators’ schools. (2) 
School for plant men. (3) Technical 
service bureau. (4) Bulletins bearing 
on the problems of the telephone busi- 
ness. Mr. Shoemaker described the 
work undertaken under these four heads, 
and showed how the technical and prac- 
tical information supplied has been of 
the greatest value, particularly to the 
smaller companies. One of the bulletins 
published in this line, dealing with the 
construction, care and operation of 
rural telephone lines, has been gotten 
up in words of one syllable, and in the 
simplest manner explains how the op- 
eration of these rural lines can be vast- 
ly improved. It 1s aimed to broaden 
this work through correspondence 
courses, by residence study at Iowa 
State College, and by other methods. 
One of the things being taken up is a 
study of proper methods of accounting. 

G. R. Johnston, vice-president of the 
Ohio State Telephone Company, Co- 
lumbus, O., then made an address en- 
titled “The Individuality of the Oper- 
ator.” He paid tribute to the loyalty, 
faithfulness and resourcefulness of op- 
erators, and stated that he had abso- 
lute confidence in their ability to keep 
secrets that they may overhear on the 
telephone lines. He thought that rules 
regarding the conduct of operators 
should not be too rigid, particularly in 
the handling of unusual conditions. 
Mr. Johnston said he had found that 
telephone operators require less super- 
vision than employees in any other 
kind of business. Close co-operation 
is necessary in order to secure the 
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highest efficiency among operators. 
The managers of a company must take 
interest in the work of their operators, 
and not hesitate to show appreciation 
of their service. 

Telephone Valuations. 

On Thursday morning parallel ses- 
sions were held by the Engineers’ Di- 
vision and the Accountants’ Division. 
In the meeting of the former section 
the first item on the program was an 
address on “Intangible Values,” by 
J. C. Kelsey, of Chicago. Among the 
many interesting points brought out by 
this paper was the necessity for charg- 
ing up to cost of ignorance, or cost of 
education, or cost of experience, the 
deficit that in all likelihood will be met 
with if a reasonable return is allowed 
to the investors in a telephone com- 
pany, and if proper amounts are set 
aside as a reserve for depreciation. 
This point was graphically shown by 
means of charts that Mr. Kelsey pro- 
duced. In the discussion which fol- 
lowed, Kempster B. Miller stated that 
this deficit should be regarded as part 
of the going value of establishing the 
business. F. A. Davis thought it 
might be ascribed to what he called 
“the establishment of trade account.” 
E. W. Doty expressed the opinion that 
some means should be available by 
which a telephone company can secure 
a higher rate for a high grade of serv- 
ice and a lower rate for a poor class 
of service. Cost of ignorance should 
not be capitalized. 

Kempster B. Miller, of Chicago, then 
read a paper on “Valuation of Physical 
Property.” He laid particular stress 
upon the confusion that commonly re- 
sults from failure to distinguish prop- 
erly between cost and value. When 
cost is separated from value in point 
of time by a considerable interval the 
difference between the two is likely to 
be very great. The more closely the 
two are taken together the more nearly 
is cost equivalent to value, but it is 
only when they are taken at identically 
the same date that the cost is likely to 
be a fair measure of the value. Mr. 
Miller described at some length the 
most approved methods of valuation of 
utility property, and pointed out a num- 
ber of what he called collateral costs. 
which commonly are referred to as in- 
direct or overhead costs. It is impos- 
sible to apply the same percentage for 
these collateral costs in all cases. be- 
cause this depends upon the conditions 
existing. 

Uniform System of Accounts. 

In the Accountants’ Division the ses- 
sion opened with an explanatory ad- 
dress on the subject “The Accounts 
Prescribed by the Interstate Commerce 
Commission for Class C Companies.” 
which was made by C. A. Bennett. 
auditor, Kansas City Home Telephone 


February 13, 1915 


Company. Mr. Bennett went into the 
subject in considerable detail, showing 
by means of charts the accounting 
forms prescribed by the Commission. 
Many questions were asked, which Mr. 
Bennett cleared up with the assistance 
of John W. Van Sant, examiner of ac- 
counts, of the Interstate Commerce 
Commission. Attention was called to 
the fact that telephone companies will 
soon have to furnish appraisals of their 
properties to the Commission, and, 
therefore, it was desirable that the 
method of making them and the man- 
ner of filing the items be thoroughly 
understood. 

Mr. Van Sant then briefly addressed 
the meeting on the objects of the Inter- 
state Commerce Commission in adopt- 
ing a uniform system of accounts for 
telephone companies. A definite sys- 
tem, comprehensive and yet sufficiently 
elastic to meet the conditions of the 
various kinds of companies, was im- 
‘erative in order to get at the facts. 
The Commission is anxious to furnish 
all detailed information desired relative 
to accounting. During the first year 
that the accounting system is to be put 
into effect a strict observance of it 
will probably not be required, in order 
that the companies may adjust their 
accounting methods to the system pre- 
scribed without hardship to the com- 
panies. This subject was continued 
further at the session held on Friday 
afternoon. 

When the session on Thursday after- 
noon opened, nominations for directors 
of the Association were made by the 
Nominating Committee, and a few ad- 
ditional ones were made from the floor. 
Secretary MacKinnon then gave an il- 
lustrated address on “The Bell Qualified 
Toll-Line Contract.” In this he spoke 
in detail of the negotiations that had 
been carried on between the independ- 
ent telephone interests and officials of 
the Bell system. He explained the 
meaning of the various clauses of the 
contract, as originally proposed and 
as amended during the progress of the 
negotiations. 

Telephone Regulation by Commissions. 

Richard Yates, ex-governor of Illi- 
nots and member of the Illinois Public 
Utilities Commission, then made an ad- 
dress on “The Telephone Problem.” He 
opened his address by explaining the 
work of the Illinois Commission in its 

regulation of telephone companies. A 

tentative draft of standards of tele- 

phone service has been prepared, and 
will be promulgated after another hear- 
ing. The aim of the Commission has 
as T harmony and co-opera- 

en the telephone companies 
of the state A needless duplication of 

telephone Propert; ; R 

with fay Perties is not looked on 

r. The Commission has 
adopted th : 
e€ policy of preventing the 
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entrance of a new company into a 
field already occupied, unless the serv- 
ice conditions absolutely require this. 
Ex-Governor Yates declared emphatic- 
ally his opposition to ruinous compe- 
tition, which is bound to ensue from 
such duplication, if the original com- 
pany is giving adequate service. It has 
been found hard to convince the small 
companies, especially mutual lines, that 
state regulation is legitimate and desir- 
able. He spoke of the need of securing 
adequate return on the utility’s invest- 
ment, to make it possible to secure the 
new capital continually needed for ex- 
tensions. 


State commissions are trying very 
hard to be fair to both utilities and 
public, despite criticisms. Regulation 
should be given a fair trial before at- 
tempts are made at municipal or gov- 
ernment ownership. He explained why 
regulation should be by the state, and 
not by the city; the latter invariably 
represents the buyers of utility service 
only, whereas the state at large repre- 


sents not only the users of the service © 


but also the companies that supply it. 
In closing he replied to a number of 
criticisms on state regulation, particu- 
larly those made at the Mayors’ Con- 
ference at Philadelphia last fall. He 
pointed out in this connection some of 
the falacies advanced at that time. 

E. W. Doty, member of the Ohio 
Public Utilities Commission, then made 
an address entitled “Valuation of Tele- 
phone Properties.” He declared that 
regulation will not have been proven a 
success unless it regulates in favor of 
the public, as well as of the utilities. 
He, himself, was in favor of municipal 
ownership, but not under present 
economic conditions. If ultimately it 
will be possible to secure, through 
municipal ownership, cheaper service, 
in the best sense of the word, then this 
should be done. Meanwhile, however, 
the utilities need not fear municipal 
ownership, if they give good service at 
reasonable rates. 

Taking up conditions in Ohio, he dis- 
cussed at length the famous order No. 
176, requiring the filing with the Com- 
mission of valuations by all utility 
companies. He discussed the matter of 
depreciation as affecting valuations. 
The methods commonly used, of fig- 
uring depreciation on the straight-line 
basis, or by means of tables, are not 
satisfactory, because it is only by actual 
examination of the property that its 
condition can be ascertained. Much 
figuring of depreciation has been over- 
done; this was illustrated by some tele- 
phone and telegraph lines in the city 
of Cleveland that have been in service 
for periods of from 28 to 40 years, and 
on account of excellent maintenance 
are still in serviceable condition, al- 
though theoretically their depreciated 
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value would be practically nil. If a 
property is well maintained, deprecia- 
tion should be small. 

One of the big problems in the utility 
business is to get an exact determina- 
tion on a fair basis of the value of the 
utilities. The public ought to pay a 
reasonable return on value, not only of 
the physical property, but also of the 
brains in the utility business. One im- 
portant feature brought out by the ap- 
Praisal of Ohio utilities has been in 
teaching them exactly what their busi- 
ness is worth. Many of them had abso- 
lutely no knowledge of some of the most 
vital features of their business connected 
with the actual investment therein. 
Another feature is that it gives the 
Public actual knowledge of the utility 
business and the many problems in- 
volved in it. If the public knows the 
utility company is well managed and 
knows that it is giving good service, it 
will not hesitate to purchase its secur- 
ities. Referring to the heavy taxation 
of utility companies Mr. Doty stated 
that Ohio utilities last year paid near- 
ly $19,000,000 in indirect taxes. He be- 
lieved that the magnitude of this item 
would be brought home to the public 
if there were added to the rates charged 
a certain item to cover taxes, such as 
is done now in the federal emergency 
war tax. 

Chairman McIntyre, of the Ontario 
Railway Commission, made a brief ad- 
dress, showing that commission regu- 
lation in Canada has been based on 
many valuable data and experiences ob- 
tained from this country. In all utility 
regulation the principle of compromise 
must be recognized. Enterprise must 
be encouraged and the initiative spirit 
maintained. 


Unit Costs and Depreciation. 

On Friday morning the session 
opened as a joint meeting of the En- 
gineering and Accountants’ divisions. 
W. F. Sloan, Madison, Wis., presented 
a paper entitled “Unit Costs.” He re- 
viewed the theories and practices in 
regard to appraisal of utility proper- 
ties. The investment theory lays stress 
on unit prices for material and labor. 
The reproduction theory applies such 
unit prices as are believed to represent 
the cost of reproducing the property 
at the time of appraisal. In adopting a 
system of unit costs it is possible to 
take either the present prevailing price. 
Or an average price, ranging for a 
period of a few preceding years. Both 
these give practically the same results. 
because fluctuations in individual items 
are largely counterbalanced. Asa gen- 
eral rule, only one method should be 
used, and not a combination. Mr. 
Sloan discussed the elements that affect 
unit costs, among which are the size of 
the utility, the density of its distribu- 
tion system, etc. 
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An address on “Depreciation” was 
made by E. C. Hurd, Lincoln, Neb. 
The various definitions usually given 
for depreciation were reviewed, and the 
importance of considering the subject 
was pointed out. This is a matter that 
is of vital interest, as has been recog- 
nized by state regulatory commissions. 
Mr. Hurd described the various meth- 
ods by which depreciation is figured. 
He described the difference between 
depreciation and maintenance, but these 
were shown to be closely related. In 
closing, he showed that, although a 
better knowledge of depreciation now 
exists, much further study is being 
made on the subject. The matter was 
discussed by R. E. McDonald, Kansas 
City, Mo., who thought that much of 
the demand for valuations has been 
stirred up by politicians to stimulate 
political ambitions. If the proper pur- 
pose of making valuations is to secure 
public information, then the valuation 
determined should be made public and 
used to educate the public. 

Election of Directors and Officers. 

The report of the tellers on the elec- 
tion of the directors of the Association 
for the ensuing year was then present- 
ed, and there were declared elected the 
following: Terry W. Allen, Jackson, 
Tenn.; S. G. McMeen, Columbus, O.; 
W. Roy McCanne, Rochester, N. Y.; 
C. Y. McVey, Cleveland, O.; N. G. 
Hunter, Wabash, Ind.; W. C. Handlan, 
Wheeling, W. Va.; J. B. Earle, Waco, 
Texas; P. C. Holdoegel, Rockwell City, 
Iowa; F. B. MacKinnon, Washington, 
D. C.; H. D. Critchfield, Chicago; A. F. 
Adams, Kansas City, Mo.; C. E. Tarte, 
Grand Rapids, Mich.; A. G. Bean 
Elyria, O.; L. D. Kellogg, Chicago; 
H. B. McMeal, Chicago; L. E. Hurtz, 
Lincoln, Neb.; S. W. Harper, Pitts- 
burgh, Pa. 

The new Board of Directors had al- 
ready had a meeting and chosen as ofh- 
cers for the ensuing year: 


President—C. Y. McVey, Cleve- 
land, O. 
Vice-president—Terry W. Allen, 


Jackson, Tenn. 

Secretary-treasurer—F. B. MacKin- 
non, Washington, D. C. 

Executive Committee—C. Y. McVey, 
F. B. MacKinnon, H. B. McMeal, T. W. 
Allen, W. Roy McCanne. 

Finance Committee—S. G. McMeen, 
N. G. Hunter, C. E. Tarte, L. D. Kel- 
logg, A. F. Adams. 

Resolutions. 

Manford Savage, chairman of the 
Resolutions Committee, presented the 
report on this subject, and among the 
resolutions adopted were the following: 
Approval of the belief that the most 
efficient and satisfactory service to the 
people can be given by locally owned 
and operated companies connected up 
on equal terms with all toll lines under 
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governmental and state regulation; that 
governmental regulation should aim to 
secure good service at the lowest rates 
consistent with a fair return on invest- 
ment, and that unnecessary technical 
and burdensome requirements be elim- 
inated; recommendation that state pub- 
lic utility commissioners be elected by 
popular ballot for a term of ten years, 
and that no commissioner shall hold 
any other office nor be a candidate 
therefor during his term, nor for two 
years after the expiration thereof; that 
the Association approve of the organ- 
ization of a telephone security corpora- 
tion, as has been proposed by reliable 
and responsible independent telephone 
men; that efforts be made to unite all 
independent telephone interests, and 
particularly that the Independent Tele- 
phone Association of America be urged 


to consolidate with the National Inde- 


pendent Telephone Association. 
Interstate Accounts. 

John W. Van Sant, of the accounting 
division of the Interstate Commerce 
Commission, Washington, D. C., then 
explained the system of accounting pre- 
scribed by the Commission for inter- 
state telephone companies. These came 
under the jurisdiction of the Commis- 
sion in July, 1910, and at the present 
time there are included about 50 class 
A, 200 class B, 2.000 class C, and about 
8,000 companies in other classifications. 
The blank forms for the accounting of 
classes A and B will soon be ready, and 
the reports required should be made 
within two months. The smaller com- 
panies in the other classes will be given 
proper notice in due time. 

At the final session on Friday after- 
noon, which was devoted to discus- 
sions by accountants, questions on this 
matter were discussed by C. J. Queen, 
E. H. Hanna, Le Roy Parker, A. L. 
Staderman, A. B. Parlett, and several 
others. 

Exhibits. 

As usual, very extensive exhibits were 
made by manufacturers of telephone 
equipment and supplies. These covered 
the entire 17th floor of the hotel. 
Among the companies exhibiting were 
the following: Adsit General Electric 
Company, American Electric Company, 
American Telephone Fire Alarm Com- 
pany, Julius Andrae & Sons Company, 
Automatic Electric Company, Auto- 
matic Time Stamp Company, Frank B. 
Cook Company, Cox Lightning Ar- 
rester Company, Cracraft-Leich Elec- 
tric Company, Delta Electric Company, 
Electric Storage Battery Company, 
Everstick Anchor Company, Garford 
Manufacturing Company, Gund Manu- 
facturing Company,  Holtzer-Cabot 
Electric Company, Illinois Electric 
Company, Indiana Steel & Wire Com- 
pany, International Harvester Com- 
pany, H. W. Johns-Manville Company, 
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Kellogg Switchboard & Supply Com- 
pany, Mathias Klein & Sons, Manhat- 
tan Electrical Supply Company, W. N. 
Matthews & Brother, Monarch Tele- 
phone Manufacturing Company, Na- 
tional Carbon Company, Naugle Pole 
& Tie Company, Nungesser Carbon & 
Battery Company, Page & Hill Com- 
pany, Rand Company, Reliable Electric 
Company, John A. Roebling’s Sons 
Company, Standard Underground Cable 
Company, Stewart Brothers, Strom- 
berg-Carlson Telephone Manufacturing 
Company, Swedish-American Tele- 
phone Manufacturing Company, 
Thompson-Levering Company, Utilities 
Indemnity Exchange, Valentine-Clark 
Company, White Company. 
—e e 

English Electrical Meetings. 

The Manchester Section of the Eng- 
lish Institution of Electrical Engineers 
held a meeting in Liverpool on Feb- 
ruary 9. Prof. E. W. Marchant read 
a paper on conditions affecting the 
variations in strength of wireless sig- 
nals. Appliances used in connection 
with the measurments of signal 
strength were inspected and demon- 
strations given with high-frequency cur- 
rents, including high-power Poulsen 
arc and resonance experiments with 
long solenoids, and with the oscillo- 
graph. 

Electric Steel-Making Furnaces. 

Before the same Section, on January 
26, T. D. Robertson read a paper de- 
scribing representative types of elec- 
tric steel-making furnaces—the Stas- 
sano. Héroult and Kjellin—from which 
had been developed the three main 
classes now in use. Broadly he divided 
the furnaces into two classes—induction 
and arc—the latter being subdivided 
into arc radiation and arc conduction 
types. Mr. Robertson said that much 
had been written and many data pub- 
lished concerning the power consumed 
by electric furnaces in making a ton 
of steel. Many of the published fig- 
ures were not trustworthy, very often 
referring to accidental or quite excep- 
tional performances of the furnace. If 
it were possible to get comparative fig- 
ures from different furnaces of the same 
size, using the same raw materials, and 
manufacturing the same products, the 
question of the relative merits of the 
different types of furnace from the 
point of view of energy consumption 
could be settled. As far as one could 
ascertain there was really not much 
difference in the actual power needed 
when doing the same work in the dif- 
ferent types of the better known fur- 
naces; and in fact when deciding on 
which type of furnace to install, the 
questions of the initial cost of the plant. 
its suitability for running off existing 
power supplies, the cost of the repairs 
to the furnace, and the ease with which 
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these could ‘be carried out, were all 
points which were as important as the 
question of low power consumption. 
Much depended upon the kind of raw 
materials used, upon the process em- 
ployed, and upon the quality desired 
in the final product. For example, it 
was quite possible by “killing” the steel 
with silicon and manganese (as was 
done in the open-hearth furnace) to 
produce a steel in less time and using 
less energy than when employing 4 
deoxidizing process which had been de- 
scribed to the meeting, but at the same 
time the steel produced, although show- 
ing a satisfactory chemical analysis, 
was not so good under actual work- 
ing tests as was the steel upon which 


more time was spent and more power. 


used for deoxidation in the best man- 
ner. Naturally the purpose for which 
the steel was to be used determined 
the nature of the refining process which 
ought to be employed. Mild steel suit- 
able for steel castings could be pro- 
duced much more cheaply than the 
highest qualities of tool and alloy steels. 
Further, the size of a furnace had an 
important bearing upon the energy 
consumption, as of course the larger 
furnaces had less surface from which 
to radiate heat, compared with the 
weight of metal which they held, than 
those of small capacity. However, 
when melting cold scrap, using two 
slags, and refining to a first-class qual- 
ity, the approximate energy consump- 
tion decreased from 850 kilowatt-hours 
per ton, in the case of a two-ton fur- 
nace, to 700 kilowatt-hours per ton, in 
the case of a five-ton furnace. 

The London meeting of the Institu- 
tion of Electrical Engineers on Jan- 
uary 28 heard Prof. A. Gray deliver 
the annual Kelvin lecture on “Lord 
Kelvin’s Work on Gyrostatics.” The 
lecture was repeated at Birmingham 
on the following night. Other subjects 
for the remainder of the present ses- 
sion include: Polyphase commutator 
machines (N. Shuttleworth) ; electricity 
as applied to mining (C. P. Sparks); 
electric cooking, mainly from the con- 
sumer's point of view (W. R. Cooper); 
Bombay hydroelectric scheme (A. Dick- 
inson); and power supply to the Rand 
mines (J. H. Rider). 


English Electric Vehicle Committee. 


At its January meeting the secretary 
reported that the sales of publicity mail 
cards had been comparatively small 
and the hope was expressed that the 
various undertakings would not fail to 
make use of this very convenient 
method of setting forth the advantages 
of the electric vehicle. The electricity 
undertakings associated with the com- 
mittee are to be asked to indicate the 
required number of charging station 
signs (the design was illustrated in our 
pages a few weeks ago) so that ar- 
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‘rangements may be made for their pro- 


duction by one manufacturer. The com- 
mittee received intimation from the 
Tungsten Lamp Association that it had 
appointed a sub-committee to go into 
the standardization of incandescent 
lamps for electrics, in conference with 
that committee. Purchasers of elec- 
trics are recommended to insist upon 
having standard wheel rims for solid 
tires according to sizes standardized 
by the Engineering Standards Com- 
mittee at the instance of the Society 
of Motor Manufacturers and Traders. 


o 0 
Law Regulating Minimum and 
Maximum Rates Asked For. 

The Committee on Public Lighting 
of the Massachusetts Legislature is 
holding hearings on a bill to limit the 
minimum price of electricity furnished 
by a public service corporation to 5 
per cent above cost of production and 
distribution, and the maximum price to 
25 per cent above such cost, the Gas 
and Electric Light Commission to de- 
termine the cost from an examination 
of the company’s books. The Power 
League of New England is the peti- 
tioner for this legislation. This organ- 
ization is made up of representatives 
of electrical and steam workers’ un- 
ions, and of manufacturers of certain 
classes of electrical apparatus. The 
sponsor for the organization is Ernest 
Stevens, of Somerville, Mass., engineer 
of a hotel power plant in Boston. 

At a hearing on February 5, Mr. Ste- 
vens argued that a public service com- 
pany, under state franchise, has no 
right to discriminate between custom- 
ers in rates. Such companies should 
not be allowed to sell their product to 
certain users at less than cost, and im- 
pose an unjust burden on the small 
consumer. 

Thomas W. Byrne, an electrical man- 
ufacturer and contractor, charged light- 
ing companies with discriminating 
against 90 per cent of their customers 
(the smaller users of light and power) 
to the advantage of 10 per cent. He 
held that rates are often based on 
what the traffic will bear, the charges 
being lower in those cases where there 
is possibility of private plants being in- 
stalled. This mode of charging, he 
said, is against the public interest and 
contrary to law. 

Mr. Byrne claimed that a two-cent 
rate to a large department store as 
against 10 cents to the small house- 
holder was unjust and discriminatory. 
He estimated the cost of supplying cur- 
rent in smaller units at about 25 per 
cent more than in large blocks. 

The National Electric Light Associa- 
tion’s rate report on the policy of bas- 
ing rates in part on the probability of 
the installation of competitive service, 
was cited. 
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Mr. Byrne alluded to the gerierally 
accepted principle held by regulating 
commissions, that a company is en- 
titled to a fair retyn on its -invest- 
ment, and pointed out that each divi- 
sion of the service should be rewarded 
by a fair return, on even terms. Mas- 
sachusetts has never valued the prop- 
erty of electric companies, but takes 
their sworn statement in matters of 
rate adjustment. An appropriation by 
the State for the valuation of the prop- 
erties was urged. 

Mr. Byrne pointed out the value of 
informal conferences with the regulat- 
ing commission, on matters in dispute, 
and believed the Massachusetts Com- 
mission should offer its services rather 
than wait for formal complaints. 

It was recommended that the bill be 
broadened in scope so as to require 
the Public Service Commission to re- 
port (1) what difference in rates 
should be charged for light and for. 
power; (2) what difference for a long 
and a short-term contract, (3) its opin- 
ion as to the profit on each class of 
lighting, assuming a uniform rate based 
on cost of service; (4) the difference 
between rates on account of quantity; 
(5) does the Commission indorse the 
expressed views of the National Elec- 
tric Light Association? (6) does it 
approve of the issue of securities after 
valuation? (7) that the Commission an- 
alyse the Wisconsin Commission’s rul- 
ings. 

1 —— 
Electric River Gauging. 

To show the way in which rivers are 
gauged, that is, how the volume of run- 
ning streams is measured by the United 
States Geological Survey, the exhibit 
maintained by the Survey at the Pan- 
ama-Pacific Exposition, in San Fran- 
cisco, will include a display of auto- 
matic gauges, run by electricity, which 
record the fluctuating heights of water 
of an artificial river—one flowing 
through a tank. The work of measur- 
ing the flow of the various streams of 
the United States every day in the 
year and some of them several times a 
day affords an invaluable basis for the 
study of our water resources. Upon the 
data thus obtained engineers depend 
in working out plans of water-power 
development, irrigation, drainage—in 
fact, every project in which running 
water is a factor. 


a_p o 


Central Stations of New Mexico to 
Organize. 

A meeting of the representatives of 
central stations in New Mexico will be 
held in Albuquerque, February 15 and 
16, for the purpose of forming a state 
organization. The move is being start- 
ed by A. F. Van Deinse, of Albuque:- 
que, and C. M. Einhart, of Roswell. 
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OPERATING RESULTS IN A 
HYDROELECTRIC PLANT. 


Test and Cost Data from a Recent 
Engineering Investigation. 


Complete operating data and overall 
costs, including fixed charges, are of 
interest in connection with the study 
of hydroelectric-plant service economy. 
Many steam-plant costs have been 
printed in the technical press, but sim- 
ilar data from water-power stations are 
seldom seen. In the following para- 
graphs are given the essential results 
of a test and cost investigation made 
last year in a station of 4,000 kilowatts 
rating, the plant being designed to 
utilize water flowing from a large stor- 
age reservoir primarily built for do- 
mestic and industrial service. 


Reservoir and Dam. 


The reservoir has a capacity of 65 
billion gallons, a total water area of 
6.5 square miles, and an average depth 
of 48 feet. The dam was built across 
a valley at the north end of the reser- 
voir and is mainly of granite rubble 
masonry, 944 feet long, 114 feet high, 
and 25 feet thick at full reservoir level. 
The waste weir is 452 feet long. 


Penstocks. 

Four 48-inch cast-iron pipes passing 
through the dam lead from circular 
vertical wells into the power house, 
which is located at the toe of the dam. 
Two wells are provided for each pipe, 
with two 2.5-by-6-feet sluice gates at 
33.5 feet and 65.5 feet below high wa- 
ter, affording openings from the up- 
stream to the down-stream well. Water 
is admitted to each of the up-stream 
wells through six ports in the masonry, 
each 8 feet high and 2.5 feet wide. 


Generating Plant. 
Each penstock discharges into an S. 


Morgan Smith horizontal turbine 
equipped with a type G, Lombard 
governor. Each turbine was guaran- 


teed to develop 1,200 horsepower at 
400 revolutions per minute under 90 
feet net head. Each turbine is direct- 
connected to a 1,000-kilowatt, three- 
phase, 60-cycle, 13,800-volt generator. 
The exciter equipment consists of a 
110-horsepower S. Morgan Smith tur- 
bine and a 90-horsepower Holyoke 
turbine. Each drives a 60-horsepower 
Westinghouse, 125-volt generator run- 
ning at 1,000 revolutions per minute. 
Motor-driven pumps in the well in- 
stallation and an electrically operated 
crane in the power house are also sup- 
plied with energy by the exciters. 


Water Measurements. 


The flow of water through the tur- 
bines is measured by four Venturi 
meters in the penstocks. Each meter 
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EFFICIENCY DATA—1,000-KILOWATT GENERATING UNITS. 


Cubic feet Percent Efficiency Efficiency Efficiency Average 
per second of load of unit, of generator, of turbine, Turbine Turbine 
per cent percent percent Efficiency. No. 
73 43.0 70 5 91.0 77.4 
122 $3.0 81.3 94.8 85.8 
138 94.0 81.0 95.2 85.2 83.1 1 
155 103.5 80.0 95.4 84.0 
73 41.5 66.5 90.7 73.4 
122 76.0 77.5 94.5 82.0 
138 86.5 79.3 94.9 83.6 80.6 2 
155 96.5 79.5 95.2 83.5 
73 46.5 72.0 91.8 79.4 
122 81.0 79.3 94.7 83.8 
138 91.0 80.0 95.0 84.2 82.8 3 
155 101.0 79.7 95.3 83.7 
73 46.5 72.0 91.8 78.5 
122 83.0 81.0 94.8 85.4 
138 93.5 82.0 95.2 86.1 83.7 4 
155 103.7 81.0 95.4 $4.9 


has a 40-inch throat 10 feet, 4 inches 
long and an upstream pressure cham- 
ber, the pressure being transmitted to 
the recording instruments in the power 
house by 0.75-inch brass piping. The 
recording instruments indicate the rate 
of flow in million gallons per 24 hours 
and also register the total flow through 
each meter. The Venturi meter of 
Unit No. 4 recorded both the flow of 
the meter through the main turbine 
and the exciter turbine, thus making 
it impossible to directly determine the 
rate of flow through Unit No. 4. 
Curves were plotted with millions of 
gallons per 24 hours as ordinates and 
gate openings as abscissae, with Units 
No. 3 and No. 4 running only. It was 
assumed that since these units were 
of the same rating and design and 
since the exciter turbine was running 
at practically constant gate opening, 
the difference between the ordinates of 
these curves for a particular gate would 
give the rate of flow through the ex- 
citer. In order to attain a more nearly 
correct value for this rate of flow, 
the average of differences of ordinates 
was taken for several gate openings. 
This was found to be 8,500,000 gallons 
per 24 hours. 


Efficiency Tests of Generating Units. 


Efficiency tests were made on each 
unit and the results are tabulated be- 
low. The Venturi meters were found 
by other tests to be accurate within 
2 per cent when registering between 
48,000,000 and 110,000,000 gallons per 
24 hours. Below 30,000,000 gallons the 
meters were not sufficiently correct for 
reliance, so that data calculated upon 
one-eighth gate opening are not given. 
In making the runs the generator ex- 
citation was regulated to give approxi- 
mately unity power-factor at full load. 
This excitation was kept constant 
throughout the run. The makers of the 
wheels guaranteed that when rotating 
at 400 revolutions per minute under a 
net head of 90 feet, and when discharg- 
ing respectively 73, 122, 138 and 155 
cubic feet per second, would give an 
average efficiency of 82 per cent. 

The second turbine was found by in- 


dependent test to be slightly below its 
guarantee on average efficiency, but 
the other exceeded their guarantee. 
The turbines were guaranteed to de- 
velop 1,200 horsepower, presumably at 
maximum efficiency. The maximum 
efficiency and output of each turbine 


as tested were as follows: 


Maximum 
efficiency, Horsepower 
Turbine No. per cent output 
1 85.8 1320 
2 83.6 1210 
3 84.2 1300 
4 86.1 1310 


All the turbines therefore delivered 
the guaranteed output. 
Costs of Operating. 


The first cost of the installation was 
$227,474, itemized as follows: 


Station building.............-.0 eee $113,786 
Foundations of turbines and gener- 


Dators enc kd d Sosie see eevtweeds eos 7,883 
Total station cost.............-. $121,769 
Turbines and generators........... $ 70,574 
Labor and materials............... 5,043 
Penstocks and valves.............. 1,375 
Venturi meters........... cc eee ee ees 6,212 
Traveling crane............--.see82- 2,500 
Total equipment................ $ 99,704 
Lightning arresters and outgoing 
line equipment.......cceceeeeenees 6,002 
Total secessione ia aieea Ana $227,474 


FIxED CHARGES AND OPERATING EXPENSES 
(YEARLY). 


Labor, 1 electrical engineer, 1 opera- 
tor, 2 helpers, 1 helper part time. .§ 5,5321 


Fuel for heating building........... 86 
Repairs and appliances............. 354 
Oil And waste ..... cece cece ccc caceces 87 
Small supplie8........essosssessessao 262 
Taxes cl G wwe eane oe a ee Oe Tai 2,676 
Interest at 6 per cent............... 11,374 
Depreciation, station and machinery. 
@ Per CON oc ise Bi eh ee Sak „415 
Depreciation on transmission equip- 
ment, 2 per cent.........cesceeeees 120 
Total recaia e EA eset $24,964 
Daily output in kilowatt-hours. .18.000 
Total cost per kilwoatt-hour..... 0.46 cent 
Selling price per kilowatt-hour... 0.53 cent 
Net earnings per kilowatt-hour.. 0.68 cent 
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Tungsten Ores in 1914. 

The production of tungsten ores in 
the United States during 1914 is esti- 
mated as equivalent to about 990 short 
tons carrying 60 per cent of tungsten 
trioxide. This output is the smallest 
since 1908, when only 671 tons was 
produced. In 1913 the production was 
1.537 tons. 
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Brightly Lighted Outdoor Rink. 

The popular Canadian sport of curling 
has invaded the United States and 
claimed enthusiastic devotees. At Con- 
cord, Mass., a fine rink has been con- 
structed on the estate of a wealthy resi- 
dent and provided with electric illumin- 
ation, so that the sport can be engaged 
in at night. 

The rink is 160 feet long and 50 feet 
wide, forming two alleys, and was con- 
structed by levelling the ground, depos- 
iting six inches of clay and on that six 
inches of white Vermont marble dust. 
The area was then flooded with water, 
the water being allowed slowly to satu- 
rate the earth and clay and marble de- 
posits, and freeze solidly. After that, 
a six-inch coating of ice was formed, 
by further flooding. 

The use of the marble dust was to 
provide the least possible absorbing ele- 
ment for the sun’s rays as they penetrate 
the ice. 

A solid sheet of ice having formed, the 
rink will remain frozen all winter, only 
requiring occasional levelling by the use 
of an ice plane. 

The Concord rink, which is used by an 
organization known as the Concord Curl- 
ing Club, is lighted by means of 16 
Mazda lamps installed on two lines of 
stay wires extending the length of the 
rink, about 35 feet apart, and secured to 
stout poles at either end. Four 250-watt 
lamps at either end are installed, two 
on the posts and two on the suspension 
wires about 20 feet distant, while the 
eight lamps in the interval are of 150 
watts. The larger units provide specially 
bright illumination over the two goals. 
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Electric Gymnasium on Shipboard. 
The uses of electric motors in the well 


equipped gymnasiums on the steamers 
Andania and Alannia of the Cunard 
Line, which regularly ply between Bos- 
ton or Portland, Me., and English ports, 
suggest applications that could readily be 
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motors are run on direct current, and 
each is provided with a variable-speed 
starting box conveniently located on the 
wall behind, in reach of the gymnasium 
instructor. The speed of the “trotting” 
horse is further controlled, for éasy or 
violent exercise as may be desired, by a 


Electric Gymnasium on Board Ship. 


made in public and in private gymnasi- 
ums on land. 

Two “riding horses” are among the ap- 
paratus for physical development and ex- 
ercise on these fine steamers. They are 
built of steel, the seat being shaped to 
form the contour of a horse’s back, and 
each “horse” is provided with a saddle 
and stirrups, and reins attached to a 
stationary “head.” 

The framework iorming the _ horse’s 
back in each case is supported by a mov- 


illumination of Outdoor Curling Rink. 


All the units are provided with white- 
enameled corrugated metal reflectors 
about 20 inches in diameter, the lamps 
hanging about 15 feet above the surface 
of the ice. Two intersecting guy wires 
connect the lines of lamps and are made 
fast to poles on either side of the rink. 


ing mechanism which raises and lowers 
the framework, giving the motion, in one 
case, of a smart trot, and in the other, 
of a lope and canter. The mechanism of 
each riding horse is operated by a small 
motor placed on the floor in one instance, 
and within the frame in the other. The 


lever at the rider’s right hand; while the 
other horse is given a long loping gait 
or a “rough-riding gallop” by the throw 


of a lever which shifts the driving mech- - 


anism from one set of gears to another. 

A rapid-action massaging apparatus is 
another motor-driven machine which 
furnishes beneficial treatment to voyag- 


ers on these steamers. 
SS) 


Annual Report of Bureau of Mines. 

In his annual report submitted to the 
Secretary of the Interior, Joseph A. 
Holmes director of the Bureau of Mines, 
reviews the investigations made by the 
Bureau to safeguard miners from elec- 
trical accidents. Dr. Holmes makes the 
declaration that not only have many 
men been killed or injured from what 
are believed to be unnecessary electrical 
accidents, but indirectly electrical ap- 
paratus has been responsible for mine 
explosions and mine fires that have ex- 
tensively destroyed both life and prop- 
erty. 

He further says that, through the ac- 
tivity of the Bureau in calling attention 
to dangers heretofore unappreciated in 
the use of electrical machinery, manu- 
facturers have devised safer types of ap- 
paratus and states have enacted stricter 
laws governing electrical installations. 

Much attention has been paid to the 
proper construction and use of electric 
and other safety lamps. Tests have been 
made to ascertain the comparative mer- 
its of different types of safety lamps, 
including their usefulness in furnishing 
light to miners, their relative safety, and 
their value in indicating the presence 
of explosive gas. The well defined prin- 
ciples that govern the mechanical con- 
struction of a modern safety lamp have 
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been largely exploited by European man- 
ufacturers and covered by patents in this 
country. During the present year some 
of these patents have expired and in 
consequence American lamp manufac- 
turers and lamp agencies have been in- 
spired to develop new models. Already 
an improved safety lamp of American 
manufacture has appeared, and samples 
of others have been received by the Bu- 
reau for examination and criticism. The 
bureau has studied all types of safety 
lamps on the market and as a result has 
prepared a schedule of official tests to 
be used in establishing a list of per- 
missible safety lamps for use in gaseous 
mines. 

At the beginning of the year the Bu- 
reau’s requirements for testing explosion- 
proof motors had been prepared and 
published. This work was necessary be- 
cause no successful exploston-proof mo- 
tors had been developed in the United 
States. During the year only one mo- 
tor was submitted for test, but this ma- 
chine passed the tests successfully. It is 
believed that the Bureau’s approval will 
stimulate other manufacturers to re- 
newed activity in producing such motors. 
In the investigation of the ignition of 
coal dust by electric flashes, valuable 
results have been obtained. Coal-dust 
ignitions have been obtained under prac- 
' tical underground conditions with cur- 
rents of surprisingly low voltage. The 
danger of dust explosions being started 
by such currents has been shown, but 
the work needs to be continued to de- 
termine the extent of the danger and 
how it may be nullified. 
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Lighting Features of a Boston De- 
| partment Store. 

The Boston department store of 
William Filene’s Sons Company is 
said to have been the first in the 
United States to make use of the gas- 
filled incandescent lamp. When the 
company’s new building was erected, 
about two years ago, it was lighted 
throughout with tungsten lamps. The 


present installation consists entirely of - 


gas-filled lamps. 

The first floor is lighted by means of 
750-watt lamps, installed singly in large 
bronze electroliers, stem upward, and 
with a white-enameled metal reflector 
under each unit, replacing X-ray re- 
flectors which were at first installed. 

The attempt to install gas-filled 
lamps with stem downwards was dis- 
continued. 

Other floors than the ground floor 
and the seventh floor, on which the 
offices are located, are lighted by 500- 
watt lamps installed in bronze electro- 
liers. The latter are pendent on four 
bronze chains, about three feet from 
the ceiling. The spacing of the light- 
ing units is uniformly about 27 feet in 
either direction. 
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In the offices, on the seventh floor, 
200-watt lamps are installed, while in 
the basements, over stairways and hall- 
ways, 100-watt argon-filled lamps are 
employed, in bell glass shades set close 
to the ceiling. 

The engineer of the Filene Company, 
David A. Chapman, made a special 
specification on wire to be used for 
drop cord for all indirect lighting in 
the store. It consists of stranded as- 
bestos-wound fireproofed silk-covered 
cord. Tests indicated the average skin 
temperature of the 750 and 500-watt 
lamps installed to be about 400 degrees 
Fahrenheit; hence the necessity of safe- 
guarding the cords. 

A feature of the installation of lamps 
nearest a balcony above the first floor, 
with floor level about five feet below 
the lamps themselves, is a double or 
two-ply conical wire screen, to shroud 
each lamp from the view of people on 
the balcony. This screen was devised 
by Mr. Chapman and consists of two 
layers of pearl-gray steel wire, one over 
the other, with clamp to fasten the 
screen to the neck of the bulb. The 
usual brass-wire screen of single ply 
was found to leak light, while the new 
device cuts off practically all the light 
rays and forms an adequate protection 
to the eye. 

Heretofore the store’s show-window 
lighting was effected by an installation 
of six or eight 100-watt Mazda lamps 
per window, set in a trough reflector 
above the window and close to the 
street wall. A 750-watt gas-filled lamp 
was also operated in a position in the 
center of the ceiling of the show win- 
dow, recessed and shielded from view 
by a hood. , 

With the substitution of argon-filled 
lamps of 100 watts each, in the same 
trough reflector, the auxiliary units 
have been dispensed with, since the 
new lamps provide ample illumination 
and also lend themselves to a more 
even and effective light distribution 
over the show-window area. 

—e 


Production of Copper in 1914. 

The copper production of the United 
States in 1914 shows a marked decrease 
from that of 1913, according to figures 
and estimates collected by B. S. Butler, 
of the United States Geological Sur- 
vey. Reports have been received from 
all plants known to produce blister cop- 
per from domestic ores and refined 
copper. At an average price of about 
13.5 cents a pound, the 1914 output has 
a value of $152,400,000, compared with 
$189,795,000 for the 1913 output. The 
large decrease in production in 1914 
was due to curtailment of production 
during the later part of the year on 
account of the reduction in tonnage 
exported to Europe. 

The figures showing smelter produc- 
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tion from domestic ores represent the 
actual production of most of the com- 
panies for 11 months and an estimate 
of the December output. The Novem- 
ber figures for a few companies were 
not available, and these companies fur- 
nished estimates for the last two 
months of the year. According to the 
statistics and estimates received, the 
output of blister and Lake copper was 
1,129,000,000 pounds in 1914, against 
1,224,484,000 pounds in 1913. 

The statistics and estimates indicate 
that the output of refined copper from 
primary sources, domestic and foreign, 
for 1914 was 1,493,000,000 pounds, com- 
pared with 1,615,067,000 pounds during 
the year 1913. : 

, The imports for the first 11 months 
of 1914 amounted to 187,433,676 pounds, 
and the copper contents of ore matte 
and regulus amounted to ‘97,348,866 
pounds, a total import of 284,782,542 
pounds. This compares with an import 
for the 12 months of 1913 of 409,560,954 
pounds. 

The exports for the first 11 months 
of 1914 amounted to 780,048,777 pounds, 
compared with an export for the 12 
months of 1913 of 926,441,142 pounds. 

At the beginning of 1914 there was 
about 90,000,000 pounds of refined cop- 
per in stock in the United States. This 
added to the refinery production gives 
a total available supply of about 1,583,- 
000,000 pounds of refined copper. On 
subtracting the export from this, with 
an estimate for December, it is appar- 
ent that the supply available for do- 
mestic consumption is materially be- 
low the 812,000,000 pounds of 1913, 
without taking account of stocks held 
at the close of the year. 

The average price of copper for 1914 
showed a decrease from that of the pre- 
ceding year, being about 13.5 cents a 
pound, compared with 15.5 cents in 
1913. After the outbreak of the Eu- 
ropean war copper sold considerably 
below the yearly average, but toward 
the close of the year the price showed 
notable improvement. 

Arizona continued in first place 
among the copper-producing States, 
but had a notably decreased output. 
The blister-copper production for 1914 
will probably not exceed 380,000,000 
pounds, compared with 404,000,000 
pounds for 1913. 

The production from Montana was 
the smallest for many years and prob- 
ably did not greatly exceed 206,000,000 
pounds. In 1913 Montana produced 
285,700,000 pounds. 

Michigan, with a production of about 
160,000,000 pounds, made a slight gain 
over the 155,700,000 pounds produced in 
1913, but was still much below the nor- 
mal output for the State. 

Utah shows but little change from 
the 148,000,000 pounds produced in 1913. 
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New Electrical and Mechanical 


The New Hundred-Watt Gas- 
Filled Mazda Lamp. 


Announcement is made that the im- 
proved construction by gas-filling the 
bulb, which has been applied to 
Mazda tungsten lamps during the last 
year and a half and which has re- 
sulted in high-candlepower, high-eff- 
ciency units, has been extended to in- 
clude the 100-watt multiple lamp. 
In construction and appearance, the 
new lamp closely resembles the larger 
Mazda lamps with which the electrical 
trade is by this time familiar, but it 


New 100-Watt Gas-Filled Mazda Lamp, 
One-Half Actual Size. 


is understood that the new lamp is 
filled with argon instead of nitrogen 
gas. 

The lamp is supplied in a small bulb, 
smaller in fact by eleven-sixteenths of 
an inch than the bulb of the old 100- 
watt tungsten lamp. However, the 
light-center length has remained un- 
changed so that in substituting the 
new lamp for the old no change need 
be made in reflector equipment. Be- 
cause of the method of mounting the 
filament, the lamp should be burned 
only in the vertical pendent position 
with tip down. 

The new lamp operates at a remark- 
ably high efficiency, 0.80 watt per 


~ 


Appliances 


candle as against 0.95 watt per candle 
of the old 100-watt lamp. The gain in 
candlepower is 19 per cent, the rat- 
ing being 125 candlepower compared 
with 105. In addition to the efficiency 
advantage, there is the advantage of 
a color quality of the light, closely ap- 
proaching that of the present high- 
wattage gas-filled lamps. This is due 
to the fact that the filament tempera- 
ture of these lamps is somewhere near- 
ly equal. 

This announcement means more than 
the simple adding of a new lamp to 
the Mazda line, for: it marks the at- 
tainment of a new lower limit in watt- 
age for lamps embodying the more re- 
cent improvements, especially gas-fill- 
ing the bulb, which a few months ago 
were more or less generally thought 
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Unique Oscillating Fan, Showing Some of 
i its Positions. 


to be applicable only in lamps of 750 
watts and over. 
eo ee 
A New Departure in Electric-Fan 
Construction. 

Patents have recently been issued to 
two Chicago inventors covering entirely 
new and unique principles in directing 
air by means of electric fans. The ac- 
companying illustrations show two views 
of the ordinary desk-type fan equipped 
with special oscillating mechanism which 
permits the fan to be shifted in hori- 
zontal and vertical planes, thus direct- 
ing currents of air in practically all di- 
rections. 

A general idea of the construction can 


be obtained from the first view, show- 
ing the mechanism with the casing re- 
moved. The under side of the fan mo- 
tor is provided with a lug that is pivotal- 
ly engaged in a bifurcated head of a ro- 
tating shaft extending up through the 
base of the fan, thus allowing the motor 
to be tilted up or down as desired. 

As will be seen in the illustrations, the 
the upper section of the base of the fan 
is made as a sleeve, provided with an in- 
tegral transversely disposed annular 
flange or track concentrically arranged 
with respect to the shaft on which it can 
revolve. This annular flange is of wave- 
like construction with the crowns of the 
wave diametrically opposite the depres- 
sions. Teeth are cut in the rim of this 


Rear View of Storm Wave Oscillator, Mech- 
anism Inclosed. 


flange which mesh with a pinion driven 
by the fan motor through gearing. 

The mechanism for operating the 
pinion comprises a worm on the armature 
shaft of the motor which engages with 
a gear on a small shaft placed perpen- 
dicular to the motor shaft. At the lower 
end of this small shaft is the pinion 
which engages with the teeth of the wave- 
like flange. Set screws are provided so 
that the various moving parts can be 
locked or released as desired. 

With the combination of gears and set 
screws provided, six different movements 
of the fan can be obtained. For instance, 
if the sleeve is locked to the rotating 
shaft and the gearing be engaged the 
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fan, when in operation, will turn about a 
vertical axis. As the pinion travels along 
the rack, the fan is tilted up and down 
in a vertical position as the pinion as- 
cends or descends the wave portions of 
the rack. Thus, if a fan of this construc- 
tion is placed in the center of a room, it 
will direct its air currents entirely around 
the room in a horizontal plane, and at the 
same time up and down in a vertical 
plane: 

A second movement may be obtained by 
releasing the sleeve and securing the 
shaft against rotation. If then the mo- 
tor is set in operation, the pinion will 
rotate, but since the shaft is fixed and 
the sleeve is free to rotate the pinion 
will only cause the s!eeve to move. As 
the wave-like construction of the rack 
passes the pinion, the fan will be tilted 
up and down in a vertical plane. 

If the gear meshing with the armature 
shaft is released, the fan when operating 
will remain stationary, so far as move- 
ment with respect to the base is con- 
cerned. However, the fan may be set 
at any angular position with respect to 
the horizontal by shifting the sleeve so 
that the pinion will rest at any point in- 
termediate of the crests and depressions 
of the flange. 

By means of other adjustments the 
fan can be operated as an ordinary oscil- 
lating fan; as an oscillating fan moving 
in a diagonal plane; and as an oscillating 
fan tilted up and down as it oscillates. 

The fans of this type will be made in 
the usual styles and sizes and should find 
a wide application where it is desired to 
direct air in many directions. 

The Allied Electric Company, 105 N. 
Clark Street, Chicago, will manufacture 
and market these fans in this country, 
while the export business will be handled 
by the Storm Wave Fan Company, of 
the same address. 


Peerless Variable-Speed Portable 
Electric Power Equipment. 


The Peerless portable power outfit, 
manufactured by the United Manufac- 
turing Company, Kansas City, Mo., has 
been developed to meet the demand for 
a flexible, variable-speed, portable pow- 
er drive for all purposes where con- 
venience, economy and speed are es- 
sential factors. This machine consists 
of a revolving tool-bit socket mounted 
in the end of a flexible shaft and driven 
by a motor mounted on an iron base 
set on swivel casters. The variable- 
speed friction drive gives this portable 
tool all the advantages of the modern 
drill press combined with those of the 
Stationary grinder. In other words, it 
is adaptable to many kinds of work. 

The motor and all mechanical parts 
are inclosed in a metal housing, as 
shown in Fig. 1. Handles attached to 
this housing make it easy to carry the 
machine on street cars and public con- 


veyances. The motor can be furnished 
for either direct current or alternating 
current. Split couplings connect the 
flexible shaft and motor to the friction 
disks. An adjustment screw regulates 
the contact between the friction disk, 
the wear on the driving disk thus not 
interfering with the operation of the 
shaft. All bearings are made of high- 


speed bearing metal, and compression 
oil cups are used for lubrication. All 
parts are dowelled, permitting removal 
and replacement in perfect alinement. 

Fig. 2 shows the outfit in use for re- 
moving scale and corrosion from am- 
In this par- 


monia condensing pipes. 


Fig. 1.—Variable-Speed Portable Electric 
Power Outfit. 


ticular job two men were first em- 
ployed and attempted to clean the pipes 
by hand. It required two weeks’ time 
for them to clean two stands, consist- 
ing of 24 pipes. The same two men. 
with the outfit described, finished eight 
stands, or 96 pipes, in seven days, thus 


Fig. 2.—Portable Power Outfit in Use Re- 
moving Scale from Ammonla Pipes. 


saving in labor cost alone twice the 
price of the machine on the one job. 
The demonstration was made at the 
plant of the Franklin Ice Cream Com- 
pany, Kansas City, Mo. This is only 
a typical instance of the value of this 
equipment for places where labor econ- 
omy and saving of time are a real ob- 
ject in any class of work to which it 
is adaptable. 

Foundry and rail grinding machines 
are made that are equipped with the 
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Peerless flexible shaft, which can be 
kept in continuous operation without 


heating. The entire line of Peerless 
portable tools is simple in construc- 
tion and adjustable to any requirements. 
The variable-speed sets are built in 
four sizes up to one horsepower, or 
larger to order. 
an 
Mysterious Electric Chair. 

An original, mysterious and harm- 
less, but most effective mirth-producer 
for the festivities connected with ini- 
tiation ceremonies, for fun parlors, pri- 
vate or club parties, etc., has been de- 
veloped in the form of a simple chair 
with electrically charged seat. The 
popular notion of an electric chair is 
a formidable apparatus with elaborate 
electrodes, strapping arrangements. 
etc., and such is the equipment in penal 


Odenwald Electric Chalr. 


institutions where electrocution is the 
official form of capital punishment. 
Consequently, the electric chair illus- 
trated herewith is a most innocent 
looking piece of furniture, not only to 
the uninitiated, but even to those who 
are aware that there is some mystery 
associated with it. 

The peculiar property of this chair 
is that when a person sits down upon 
it he suddenly finds it impossible to 
remain seated and therefore rises with 
extraordinary celerity. The secret of 
this phenomenon is in the ingenious 
and compactly arranged electrical 
equipment just below the unostenta- 
tious cane seat. There are no external 
circuit wires and the apparatus is en- 
tirely self-contained and automatic in 
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action. On being seated the circuit- 
closer operates and through the me- 
dium of a powerful induction coil or 
other device, the details of which the 
maker of the chair does not wish pub- 
licly disclosed, a lively electric charge 
is impressed on the seat of the inno- 
cent victim with harmless but rather 
amusing results. 

This electric chair has been devised 
and placed on the market by John J. 
Odenwald, 1204 H Street N. W., Wash- 
ington, D. C. Mr. Odenwald is an elec- 
trical contractor, who is also prepared 
to install his equipment to order in 
chairs sent to him so as to match ex- 
actly the furniture in use in lodge halls, 


club rooms, etc. 
nee eet 


Mantel-Type Electric Radiators. 
The old-time evenings by the fireplace 
with its crackling wood fire have given 
way before the advance of civitization 
and modern conveniences. 
ing discarded the log fire for the more 


convenient modern heating systems, the 
the 
pleasure of the fireplace available with- 


true comfort lover again has 
out its attendant discomforts by means 
of the most convenient form of heat- 
ing—electric radiators. 

A complete line of luminous radia- 
tors for use in the mantel place is be- 
ing marketed by the Westinghouse 


Electric & Manufacturing Company, 


Three-Unit Mantel-Type Radiator. 


East Pittsburgh, Pa. These radiators 
Tange in size from 15.5 by 18 inches to 
30 by 30 inches, several artistic de- 
signs being available in each size. The 
radiators use from two to four lum- 
inous heating units each, each heating 
Unit requiring 250 watts. 

The radiators are adapted for in- 
termittent service, being particularly 
useful for removing the chill before or 
after the regular heating system is in 


Aiter hav- 
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use. Their safety from danger of fire 
or fumes makes them ideal for nur- 
series, bath rooms, receptians halls 
and similar enclosures. 

Each radiator consists of a hand- 
somely finished ornamental front with 
polished copper reflector and two, three 
or four heating units, which are readily 


Two-Unit Luminous Radiator. 


removable. The fireplace radiators are 
furnished in polished brass, antique 
brass, oxidized copper, or practically 
any electroplating finish desired. Bath- 
room radiators are finished only in pol- 
ished nickel. 

—— ee 
Submarines for Government. 
Submarine L-8 will be constructed 
for the United States Navy at the 


Portsmouth Navy Yard, Kittery, Me. 
This will be the first submarine to be 
built by the Government at any of its 
navy yards. 

In this and in submarine E-2 Edison 
batteries will be installed. 

The Electric Boat Company, Quincy, 
Mass., has been awarded the contract 
for the construction of the largest sea- 
going submarine ever built in this coun- 
try. Its displacement will be 1,000 tons. 
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and it will cost the United States Gov- 
ernment about $1,350,000. 

Its battery equipment will enable the 
craft to travel under water more than 
24 hours. Its radius of action will be 
3,000 miles, its surface speed 20 knots 
an hour, and its speed submerged 11 
knots an hour. 

The Electric Boat Company will 
kuild three coast-defence submarines 
cn the Pacific Coast and four at Bridge- 
port, Conn. 

—___-.»--——___—__ 


History and Personnel of Ward 
Leonard Electric Company. 


One of the oldest electrical manu- 
facturers in this country is the Ward 
Leonard Electric Company, of Bronx- 
ville, N. Y. The present organization 
of the company was formed by Mr. H. 
Ward Leonard in the midsummer of 
1892, almost 23 years ago. ° 

The company was organized for the 
purpose of manufacturing electric con- 
trolling devices, and has continued in 
this line ever since, being the oldest 
concern in the world today which has 
specialized in electric controlling de- 
vices of all kinds. It is this long ex- 
perience in the manufacturing of auto- 
matic electric controlling devices which 
has made possible the Ward Leonard 
automatic controller for automobile light- 
ing systems. 


Four-Unit Electric Fireplace. 


During the first few years of its ex- 
istence the organization had factories 
in Bridgeport, Conn., and later in Ho- 
boken, N. J., and in 1897 moved into 
the nucleus of its present plant in 
Bronxville, N. Y. Since that time the 
factory plant in Bronxville has been 
repeatedly increased, the last increase 
being in the form of an additional 
building put up a little over a year ago. 

The Ward Leonard Company has 
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manufactured and marketed the inven- 
tions of H. Ward Leonard and other 
engineers of the company during this 
period, the patents issued to Mr. 
Leonard alone totaling over 100. The 
company manufactured automobiles for 
a period of several years ending in 1903 
during which time numerous patents 


During this entire period there has 
been a steady and consistent endeavor 
to manufacture primarily the highest 
quality of apparatus, and secondly ap- 
paratus that is comparatively inexpen- 
sive. Asa result, the company’s clien- 
tele includes a large number of con- 
cerns who have been customers of the 


Executives of Ward Leonard Electric Company. 


were granted to Mr. Leonard covering 
valuable improvements in gear boxes, 
transmission devices and other parts 
for mofor Cars. a ae, 

The increase from the small begin- 
ning in 1892 to the present organiza- 
tion of the Ward Leonard Electric 
Company is undoubtedly largely due to 
two things: first, the ingenuity and 
inventive ability - displayed by the 
founder of the company and its vari- 
ous engineers, and second, to the fact 
that the executive heads of the com- 
pany have consistently endeavored to 
have all of the prominent employees 
interested in the company as stock- 
holders as well as employees. As the 
result of the interest naturally aroused 
by such a plan of co-operation, the 
company has a most interestingly large 
number of men who have been in its 
employ for a long time. 

The accompanying photograph of the 
six executive heads of the organiza- 
tion shows (beginning at the left) D. 
J. Burns, vice-president, H. Ward Leon- 
ard, consulting engineer, Leonard Keb- 
ler, president, A. E. Waller, production 
manager and manager of the rheostat 
department, George W. Camp, general 
superintendent, and Walter K. Mott, 
secretary and treasurer. Three of these 
have been connected with the organiza- 
tion since its founding over 22 years 
ago, two have been with it over 15 years, 
and one over six years. Three more 
of the department heads also started 
with the organization over 22 years ago. 


company for over 20 years. The Ward 
Leonard Electric Company is almost 
the only electrical concern manufac- 
turing small,apparatus which has made 
steady progress for the past 22 years, 
and has still retained its identity in 


competition with the very large manu- 
facturing corporations in the electrical 
field. 

———_—“~ 


The Hydro-Electric Power Commission 
of Ontario is erecting a six-story office 
building in Toronto, Canada, to meet the 
need for additional office room for its en- 
larged staff. 
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Westinghouse Electric Railway 
Exhibit at the Panama-Pacific 
International Exposition. 


One of the most striking exhibits to 
be made at the Panama-Pacific Expo- 
sition at San Francisco will undoubted- 
ly be that of the Railway Department 
of the Westinghouse Electric & Manu- 
facturing Company, which includes one 
of the Pennsylvania Railroad locomo- 
tives mounted on a turntable. 

The location of the turntable is un- 
der the center of the dome of the im- 
mense Transportation Building at the 
junction of the two main aisles, thus 
bringing it in full view of the crowds 
of visitors that are expected to pass 
through this building, which will con- 
tain a large number of exhibits of 
great interest to the public at large. 

The turntable is 65 feet long, and 
weighs 440,000 pounds, including the 
locomotive. The height of the track is 
12 feet above the floor, and steel ties 
are used, a new type of construction 
for this class of work. 

By means of a 10-horsepower, three- 
phase, 220-volt motor the turntable is 
caused to revolve at a speed of once 
in three minutes, thus giving the spec- 
tators in each end of the building dif- 
ferent views of the locomotive. The 
rotation, which can be reversed in di- 
rection, is under the control of the 
operator located in a booth nearby. 
` A decidedly unique method of collect- 
ing the current for lighting the loco- 


motive is employed. This was designed 
by the Westinghouse engineers and in- 
volves bringing the leads up through 
center bearing to collector rings, thus 
obviating the use of third-rail shoes or 
trolleys. 

The locomotive is arranged and light- 
ed so as to permit the people to pass 
through it and inspect the equipment. 
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It is clamped to the turntable by means 
of steel bands, so as to prevent any 
possibility of its becoming dislodged 
in the event of an earthquake. 

This locomotive is said to be the 
largest in the world in passenger serv- 
ice. It consists of two units and 
weighs 156 tons, and is the first side- 
rod gearless locomotive ever placed 
in service. It is equipped with two mo- 
tors having a total capacity of 4,000 
horsepower, and Westinghouse unit- 
switch-control equipment of the HBF 
type, which has made the phenomenal 
record of 99,549 miles per train-minute 
delay due to power-control failure. 
Twelve million passengers annually are 
transported over the electrified ter- 
minal of the Pennsylvania Railroad 
from Harrison, N. J., to Pennsylvania 
Station, New York City, by these lo- 
comotives, which are capable of attain- 


Fig. 1.—Franks Adjustable Roll-Top 
and Piano Lamp. 


ing a speed of 60 miles per hour with 
a full train. 

In addition to the locomotive, the 
newly developed types PK and HL con- 
trol for railway motors will be shown 
in actual operation. These control 
equipments will operate motor racks 
equipped with 40-horsepower motors. 

A complete line of commutating-pole 
railway motors, including box and split- 
frame types for various voltages from 
600 to 1,500, will also be shown, and in 
addition a preliminary sample of the 
new pressed-steel railway motor. 

— Oe 

On the tunnel section of the Harecastle 
Canal in England, which is about 1.65 
miles long, electric haulage by means of 
storage-battery towing barges has been 
adopted. The towing barge can haul 17 
loaded trailing barges, each carrying 
45,000 pounds. 
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New Franks Desk and Table 
Lamps. 

A new line of portable desk and table 
lamps, made entirely of metal and de- 
signed along simple but pleasing lines, 
has been placed on the market by the 
Franks Manufacturing Company, Rock 
Island, Ill. 

Fig. 1 below shows one of these 
lamps of the adjustable type designed 
for use on roll-top desks or pianos. The 
heavily weighted base is 7.25 inches in 
diameter and contains a ball and socket 
joint permitting adjustment in every di- 
rection through a considerable angle. 
The arm remains set at the angle to 
which adjusted. A felt pad secured to 
the base prevents scratching even 
highly polished furniture. The shade 
is made of a single seamless piece of 
brass with aluminum finish inside. Be- 
ing mounted in a trunnion-like yoke, the 
shade is also adjustable. A pull-chain 
socket, silk-covered cord and separable 


2.—Flat-Top Desk and 
Lamp. 


Desk 


Fig. 


attachment plug complete the outfit, 
which is highly finished in brush brass 
or statuary bronze, making a very at- 
tractive and handy desk lamp. A simi- 
lar lamp with non-adjustable base, simi- 
lar to that shown in Fig. 2, is also 
made. 

Fig. 2 shows an upright lamp with a 
height of 15 inches to the center of the 
shade, which is made like that shown in 
Fig. 1. The base has a felt pad to pre- 
vent scratching. A pull socket, nine- 
foot silk cord and two-part plug are 
furnished. This lamp is well adapted 
for use on flat-top desks, library tables, 
directors’ tables, etc. A similar outfit 
with two lamps and shades is also 
made. 

All of the lamps in this line are 
sturdily built for service and yet their 
neat outlines and finish add attractive- 
ness to their use. 
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Kutsch Receptacle and Plug. 

Where flexible connections are fre- 
quently to be made for a projecting 
lantern, motion-picture machine, large 
portable motor, storage battery or 
other current-consuming device taking 
considerable current, a receptacle and 
plug specially designed for heavy cur- 
rents must be employed. For such 
service the receptacle and plug illus- 
trated herewith are giving exception- 
ally good results. The receptacle is 
made of porcelain in two parts. The 
lower part or base can be connected 
directly to the circuit without requir- 
ing an iron box, except in theaters 
where boxes must always be used. The 
base contains the phosphor-bronze con- 
tact clips and the copper terminals to 
which the circuit wires are attached. 


KUTSCH’IMPROe,, ~ 
T ePTACLE E 


Heavy-Current Receptacle. 


Plug for Same. 


Table 


Receptacle with Plug Inserted. 


On the top is a spring hinge cover 
which is lifted by hand before inserting 
the plug; on withdrawing the latter the 
cover closes automatically. All of the 
electrical contacts and connections are 
entirely inclosed. For theater outfits 
the porcelain in the bottom of the well 
can be readily knocked out to conform 
to requirements for an open bottom. 

A forked hardwood handle is pro- 
vided for the plug and this holds a por- 
celain block to which the copper con- 
tact plates and terminals are attached. 
The latter must first be soldered to the 


318 


cable, then pushed through the handle 
and fastened to the contact plates. This 
facilitates soldering and also makes it 
easy to change the cable from one plug 
to another. The plug is not normally 
reversible to guard against wrong con- 
nections for storage batteries; by re- 
moving the round-headed. screw from 
the lower end of the plug, however, the 
plug can be instantly made fully re- 
versible. 

These receptacles and plugs have 
found particularly extensive use on 
theater stages. In Chicago they are 
employed in all the larger theaters and 
at one time, directly after the dis- 
astrous Iroquois Theater fire, no thea- 
ter not provided with them was allowed 
to reopen. 

This line of receptacles and plugs is 
manufactured by L. W. Kutsch, 1837 
North Fairfield Avenue, Chicago, III. 


— eoe 


Beebe Electric Vacuum - Cup 
Washing Machine. 


An electrically driven washer of sim- 
ple and original design has been placed 
on the market by the Beebe Sales 
Company, Minneapolis, Minn. It op- 
erates on the vacuum-cup principle, 
which involves forcing a strong flow 
of the hot, soapy water through the 
body of clothes with the least possible 
wear and tear on the fabrics. This is 
done by means of two air-tight cups 
that are worked up and down alter- 
nately; on the downward strokes the 
cups force the water down through the 
clothes, while on the upward stroke the 
vacuum or suction action draws the 
water up through the clothes, this re- 


Beebe Electric Laundry Machine, Open Position 


Showing Cups. 
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versing action removing the dirt in the 
interstices of the densest or finest fab- 
sic much more thoroughly than by any 
washboard or other rubbing process 
and with an infinitesimal amount of 
wear. During the reciprocation of the 
cups the tub is slowly revolved so as 
to expose the entire contents to the 
washing process. But a small amount 
of electric power is used and in 10 to 


View Showing Principle of Vacuum-Cup 
Washer. 


15 minutes an entire batch of clothes 
is thoroughly washed and ready to be 
wrung out. 

Wringing can be done independently 
of or at the same time as the washing 
is going on. The wringer can be swung 
into three positions, in each of which it 
can be driven forward or backward at 
the control of a lever. A separate lever 
controls the operation of the washing 
cups. 

In the design of each part of the 
machine service was the first consid- 
eration. No attempt was made to dis- 
guise the fact that the outfit is pri- 
marily a laundry machine. All parts 


are therefore built of metal sturdily 
braced and riveted together. The 
framework is of steel, the tub is gal- 
vanized open-hearth steel or copper, 
as desired, and the vacuum cups are 
of aluminum. The motor and wring- 
er are of high-grade type. Water 
can be with-drawn from the bottom 
of the tub without lifting or tilting 
the machine after the washing is 
completed. Castors permit easy mov- 
ing of the machine about the room. 
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Wagner Battery-Charging Motor- 


Generator Set. 
The increasing use of small storage 
batteries, especially for automobile 


lighting and ignition, makes it neces- 
sary for the garage to be equipped so 
as to charge these batteries economical- 
ly. The motor-generator set, illustrated 
herewith, is manufactured by the Wag- 
rer Electric Manufacturing Company, 
St. Louis, Mo., especially for this use. 

The generator of this charging set 
is identical with that supplied as a part 
of the Wagner electric self-starting 
system, now used on over 100,000 auto- 
mobiles. The characteristics of the 
generator are such that the charging 
rate is automatically controlled, with- 
cut the use of any external device. Gen- 
erators are supplied for either 6-volt 
or 12-volt batteries. The 12-volt charger 
takes care of one 12-volt battery or two 
6-volt batteries in series. 

The motor is a standard Wagner 
single-phase motor, which the Wagner 
company originated and has manu- 
factured since 1897. It is designed to 
operate on 60 cycles, which is the usual 
lighting-circuit frequency, and on either 
110 or 220-volt circuits. A 110 or 220- 
volt direct-current motor may be sup- 
plied. 

A simple snap switch controls both 
alternating and direct-current circuits. 
The leads for both alternating and di- 
rect-current circuits are conveniently 
brought out so that they may be easily 
connected to the supply and battery 
circuits, respectively. 

— 
Annual Salesmen’s Convention of 
National Carbon Company. 

The ninth annual salesmen’s convention 
of the National Carbon Company will be 
held at Factory “A,” Cleveland, O., Feb- 


Wagner Battery-Charging Set. 


ruary 23 to 26, inclusive. Nearly 200 
people representing the management. 
sales and engineering departments of the 
nine factories will be in attendance. An 
extensive program of papers has been 
prepared on the following general sub- 
jects: advertising and selling, illumina- 
tion, carbon brushes, dry cells and stor- 
age batteries. Practical demonstrations 
will be held daily in which the new fea- 
tures and uses of the company’s product 
will be thoroughty explainedy _ 
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CABINETS. — Metropolitan Engi- 
neering Company, 1230 Atlantic Ave- 
nue, Brooklyn, N. Y. 

Type “E” equipment, consisting of 
a sheet-steel cabinet, catalog No. 949, 
inclosing a two-wire cartridge-fuse cut- 
out base with meter-testing clips, cata- 
log No. 159. Rating, 30 amperes, 250 
volts. 

When used at service entrances a 
fused service switch must also be used. 

Approved January 11, 1915. 


CONDUIT BOXES, Fittings for.— 
Sager & Seymour, Incorporated, Solvay, 

Supports of galvanized sheet steel 
for securing receptacles and rosettes 
in 3.25-inch outlet boxes not provided 
with threaded lugs for attaching covers 
or receptacles, catalog Nos. 1179, 1180. 

Standard only for use where recep- 
tacle or rosette can be drawn tight 
against wall or ceiling or edges of out- 
let box. 

Approved January 12, 1915. 


CUTOUT BASES, Cartridge Fuse.— 
Metropolitan Engineering Company, 
1250 Atlantic Avenue, Brooklyn, N. Y. 

Type “E” equipment, consisting of 
a two-wire cartridge-fuse cutout base 
with meter-testing clips, catalog No. 
159, inclosed in a sheet-steel cabinet, 
catalog No. 949. Rating, 30 amperes, 
250 volts. 

When used at service entrances a 
tused service switch must be used. 

Approved January 11, 1915. 


FIXTURES.—Cohen & Company, 9 
Fast Broad Street, Richmond, Va. 

Fixtures shown by examinations con- 
ducted by Underwriters’ Laboratories 
to be in accordance with requirements 
of National Board of Fire Underwrit- 
ers have labels attached. 

Approved January 9, 1915. 


FIXTURE PARTS.—National X- 
Ray Reflector Company, 235 West Jack- 
son Boulevard, Chicago, Ill. 

“Natl X-Ray Ref. Co.” reflector 
holders used in fixture construction. 

75 watts, 125 volts, show-window and 
show-case_ reflectors for candelabra 
lamps, catalog Nos. S-109-S-115 in- 
clusive, with No. 18 B. & S. gauge brass 
tubing used in assembling parts. 

Approved December 22, 1914. 


FUSES, Cartridge Inclosed.—Killark 
Electric Manufacturing Company, 2005 
Locust Street, St. Louis, Mo. 

“Killark,” inclosed cartridge fuse, 250 
volts, 0-200 amperes. 

Approved January 12, 1915. 


HEATERS, Electric.—E. E. Stevens, 
submittor, 939 McGarry Street, Los 
Angeles, Cal. Manufactured for above 
< ion Maddock & Sons, Trenton, 
Electrically heated toilet seat, 0.1 am- 
pere, 110 volts, consisting of a porce- 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


lain seat with hollow interior contain- 
ing a resistance winding. Connection 
to supply circuit is made by approved 
portable cord and an approved attach- 
ment plug. 

The temperature produced by this de- 
vice as an electric heater is not such 
as to be considered dangerous from 
viewpoint of fire hazard. 

Deterioration due to effects of mois- 
ture, corrosion or breakage of parts 
may, however, under necessary condi- 
tions of use, result in a hazard to per- 
sons which must be recognized and 
which is not judged to be adequately 
guarded against in this device. 

Approved January 11, 1915. 


INSULATING MATERIALS.—The 
Woodbridge Pottery Company, Wood- 
bridge, N. J. 

Colored vitrified porcelain, having 
non-absorptive, non-combustible and 
insulating qualities, rendering it suit- 
able for use in low-voltage electrical 
appliances, where ordinary white porce- 
lain has been accepted as standard. 

Approved January 12, 1915. 


LIGHTNING RODS. — St. Louis 
Lightning Rod Company, St. Louis, Mo. 

“Kretzer” copper cable weighing not 
less than three ounces per foot and with 
strands not less than No. 17 B. & S. 
gauge. 

‘Copper tubing not less than five- 
eighths inch in diameter and one-thirty- 
second inch thick. 

Star-section, twisted, hot-galvanized 
steel rod weighing approximately 5.25 
ounces per foot. 

Star-section, twisted steel rod, copper- 
plated and sheathed in No. 32 B. & S. 
gauge copper, and weighing 7 ounces 
per foot. 

Approved December 24, 1914. 


RECEPTACLES, Standard. — Ben- 
jamin Electric Manufacturing Com- 
pany, 120 South Sangamon Street, Chi- 
cago, Ill. 

“Benjamin” keyless, porcelain shell, 
660 watts, 250 volts. Cleat, catalog Nos. 
9401, 9402. 

Approved December 21, 1914. 


* RECEPTACLES, Standard.—Thomas 
Cusack Company, submittor, Harrison 
and Loomis Streets, Chicago, IH. Manu- 
factured by The Bryant Electric Com- 
pany, Bridgeport, Conn. 
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Sign receptacle, 660 watts, 250 volts, 
catalog No. T. C. 22. 
Approved December 3, 1914. 


RHEOSTATS.—Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa. 

126 to 650 volts, all capacities. 

Starting and regulating; types DAC, 
DAS, DS, DC, HC, HS, IC, IS. 

Approved January 12, 1915. 


SOCKETS, Standard. — Benjamin 
Electric Manufacturing Company, 120 
South Sangamon Street, Chicago, Ill 

“Benjamin” porcelain shell. Keyless, 
1,500 watts, 250 volts, catalog Nos. 69, 
169, 691, 692. 

Approved January 5, 1915. 


SOCKETS, Weatherproof.—John I. 
Paulding, New Bedford, Mass. 

3 amperes, 250 volts. Catalog Nos. 
9366, 43310, 60666. 

Approved November 27, 1914. 


SWITCHES, Combination Cutout.— 
The Bryant Electric Company, Bridge- 
port, Conn. “Bryant” or “Perkins.” 
Double-pole, snap switches combined 
with Edison plug cutouts, 10 amperes. 
125 volts, catalog No. 2598. 

Approved January 4, 1915. 


SWITCHES, Combination Cutout.— 
4 4 W. Fuse Company, Providence, 

Panel cutouts with knife switches and 
plug fuses. Catalog Nos. 25028-25031 
inclusive, 0-30 amperes, 125 volts. 

Approved December 16, 1914. 


SWITCHES, Push-Button Flush.— 
The Bryant Electric Company, Bridge- 
port, Conn. “Bryant” or “Perkins.” 

Single-pole, 5 amperes, 250 volts, 10 
amperes, 125 volts, catalog No. 601. 

Double-pole, 10 amperes, 250 volts, 
catalog No. 602. 

Double-pole, 20 amperes, 250 volts. 
catalog Nos. 609 and 2623. 

Three-way, 5 amperes, 250 volts. 10 
amperes, 125 volts, catalog Nos. 603. 
2524, 2527. 

Also above types with lock attach- 
ment. 

Approved January 5, 1915. 


SWITCHES, Surface Snap.—The 
Bryant Electric Company, Bridgeport. 
Conn. “Bryant” or “Perkins.” 

With metal covers. 

Three-pole, 10 amperes, 250 volts. 
catalog Nos. 2633 and 2634. 

Approved January 13, 1915. 


WIRES, Miscellaneous.—Chicago In- 
sulated Wire and Manufacturing Com- 
pany, Sycamore, Ill. 

Flexible cable having slow-burning 
insulation, for use with picture ma- 
chines. 

Marker, two brown threads woven 
parallel in inner braid. 

Approved January 4, 1915. 
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Current Electrical News 


NORTH CENTRAL STATES. 


CANTON, O.—The city is consider- 
ing the establishment of an electrical 
department, to be operated under the 
direction of the safety department. 
The proposed bureau will have charge 
of all contract and construction work 
involving wiring or the use of electric- 
ity, and will be directed by the city 
electrician. 

EAST PALESTINE, O.—The board 
of public affairs has been authorized 
to purchase new equipment for the 
electric lighting plant and a bond issue 
for that purpose has been authorized. 
The new machinery will double the 
capacity of the lighting plant. 

PARIS, ILL.—A plan to install six 
cluster lights on each side of the 
square is being discussed by citizens 
of Paris. Roscoe A. Coffman is one 
of the men interested in the move- 
ment. 


SPRINGFIELD, ILL.—The Hoyle- 
ton Electric Light Company has been 
incorporated with a capital stock of 
$5,000. The company is to construct 
a plant and furnish electric light, heat 
and power. The incorporators are K. 
A. Steinhauser, C. A. Steinhauser and 
H. W. Rixmann. 


ALCESTER, S. D.—The commercial 
club of Alcester has appointed a com- 
mittee to investigate the possibilities 
of establishing a municipal electric 
lighting plant in that town. Address 
town clerk. 


FAIRPLAY, MO.—The citizens have 
voted to extend the electric lights to 
all parts of the town. The town has 
been in darkness for the last two 
months, the new plant not having 
been completed. It has been purchased 
from Akins Brothers by J. W. Lowery, 
of Dunnegan, who will push its comple- 
tion. 

LATHROP, MO.—The holdings of 
H. C. Shepherd, S. L. Stucky, and 
E. D. Rogers in the Lathrop Light, 
Heat and Power Company, have been 
sold to G. Grant and E. S. Grant. 
Control of the company is transferred 
to the new stockholders. 


SOUTH CENTRAL STATES. 

FALMOUTH, KY.—Sealed bids are 
being received by Mayor N. C. Ridg- 
way for the $3,000 of bonds voted by 
the city to pay for improvements to 
the electric lighting system and the 
were works. W. E. Wilson is city 
clerk. 


LEXINGTON, KY.—F. J. Manley, 
of the business men’s committee, which 
is working on the “white way” prop- 
osition, and F. W. Bacon, vice-presi- 
dent of the Lexington Utilities Com- 
pany. reported at a recent meeting of 
the Board of Commerce that the new 
lighting system for down-town streets 
might be ready for inauguration on 
April 1. A special celebration will be 
arranged for the occasion. 


LOUISVILLE, KY.—Electrical con- 
tractors of Louisville have been de- 
layed on new work by the weather, 
which has stopped building operations 
for the time being. There is much 
ahead when the weather opens up and 
progress will be rapid after that. In- 
dications point to a busy spring. 

MANCHESTER, TENN.—The Ten- 
nessee Power Company has taken 
charge of the local plant of the Duck 
River Power Company, furnishing elec- 
tric lights to Manchester, the deal by 
which the property changed hands in- 
cluding also the plant at Shelbyville, 
which supplies this city and Wartrace. 
The local plant is inadequate for local 
needs and it is understood that a trans- 
mission line will be constructed from 
the main cable at McMinnville to this 
place. 

BRISTOW, OKLA.— Though the 
city of Bristow, Okla., issued bonds for 
a municipal electric light plant two 
years ago, the securities never have 
been sold, and sentiment in the city 
now is strongly in favor of a privately 
owned plant. A recently organized 
commercial club is considering propo- 
sitions, and it is probable that before 
the next six months have passed, the 
city will grant a franchise. 


YALE, OKLA., has voted $22,000 in 
municipal bonds for the extension of 
the city water works and the installa- 
tion of a municipal electric light plant. 
The vote was unanimous for extension 
of water mains and only five voted 
against the municipal light system. 


MARSHALL, TEX.—The Marshall 
Electric, Ice and Traction Company 
will make improvements to its ice fac- 
tory and electric light plant to cost 
about $75,000. D. 


OZONA, TEX.—Frank F. Frien 
and associates are constructing an elec- 
tric light and water works plant here. 


YORKTOWN, TEX.—The Texas 
Southern Electric Company is nego- 
tiating for the purchase of the local 
electric light plant. If the transaction 
is consummated the plant will be im- 
proved. D. 


WESTERN STATES. 


CHEYENNE, WYO.—The Western 
Power Company, it is announced, is 
preparing to spend $50,000 on improve- 
ments to its power plant here, with the 
intention of making it a central dis- 
tributing station for southern Wyom- 
ing. 

PHOENIX, ARIZ.—The Falls 
Power and Electric Company is pro- 
moting a proposition for supplying the 
farms northeast of this city with elec- 
tricity. The directors of the company 
are: John Munson, H. Lepplac, W. B. 
Twitchell, W. S. Perry, A. G. Bailey, 
C. M Etter and T. T. Powers. It is 
understood about $45,000 has been 
subscribed by the farmers. 

CORDOVA, ALASKA.—Harry H. 
Knox, president and manager of the 


Alaska Electric Consolidated Company, 
which was recently granted by the 
Council a franchise to install, operate 
and maintain an electric light and 
power plant in this city, now an- 
nounces that funds sufficient to cover 
cost of installation have been arranged 
for, and that work on the proposed 
plant will begin as soon as weather 
conditions permit. O. 

COLFAX, WASH. — Charles H. 
Hinchcliff, of the Elberton Building 
and Power Company, of Elberton, 
Wash., near this city, recently peti- 
tioned the City Council for a 50-year 
power and light franchise, stating that 
he proposes building a 1,500 horse- 
power plant near Elberton, and that if 
the franchise is granted, he will sup- 
ply Elberton, Colfax, and contiguous 
territory with current for light and 
power. The company can develop 
1,500 horsepower for nime months in 
the year, and 200 horsepower for the 
remaining three months. A small aux- 
iliary will be built and operated during 
the period of low water. The City 
Council and Mayor Rogers are consid- 
ering the proposition, and it is reported 
it is favored by them. O. 

MONTESANO, WASH.—Accord- 
ing to plans just made public by R. J. 
Andrus, manager of the Northwest 
Electric and Water Works, of this city, 
in addition to the new plant, the feed- 
ers in all parts of the city will be re- 
built and heavier copper strung to take 
care of the increasing demands. 


SPOKANE, WASH.—J. B. Inger- 
soll, consulting engineer, employed by 
the city of Spokane to investigate the 
feasibility of several waterpower sites 
whereon the city contemplates estab- 
lishing a municipal light and power 
plant, has made his final report to the 
City Council, and according to authen- 
tic information the proposition of es- 
tablishing a plant on one of the sev- 
eral sites investigated will be placed 
before the Council for consideration in 
the near future. Mayor C. M. Fassett 
is chairman of the committee which 
was appointed by the Council to make 
investigations. : 

WALLA WALLA, WASH.—The 
City Commissioners have been peti- 
tioned by 50 business firms of the city 
to install a cluster street-lighting sys- 
tem on Fourth Street, from Main to 
Rose, Rose from Fourth to Second 
Street, and North Second Street from 
Main to N. P. Depot. It is announced 
the Council will order the improvement 
in the near future. : 

LEXINGTON, ORE._J. B. Sparks. 
of Heppner, is preparing to construct 
an electric light plant at Lexington. 

PORTLAND, ORE.—Bids are being 
taken for furnishing the city with 14,- 
650 feet of cable and three transform- 


ers, according to plans on file with 
Purchasing Agent J. R. Wood. 
PORTLAND, ORE.—NePage, Mc- 


Kenny & Company, of this city, are to 


1] 


Pi’ 
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install a light distributing system at 
Ridgefield, Wash., for connection with 
about 200 houses. J. H. Sroufe, man- 
ager of the local office, will have 
charge of the work. 


TILLAMOOK, ORE.—J. R. Wheel- 
er, electrical engineer, of this city, has 
practically completed plans for the in- 
stallation of an up-to-date lighting sys- 
tem at Bar View, near this city, and it 
is reported work will be started on the 
improvement just as soon as materials 
can be placed on the ground. The 
work will be completed before the 
summer season. For information re- 
garding the furnishing of materials and 
installation of same, address Mr. 
Wheeler, this city. O. 

FRESNO, CAL.—The city trustees 
have awarded the contract for install- 
ing the new electrolier system here to 
the Woodhill-Hulse Electric Company 
of Los Angeles, for $36,973. Cast-iron 
posts will be used. There were seven 
bidders, the highest bid being $49,950 
for concrete posts. The system is to 
be completed not later than June 15. 


PASADENA, CAL.—The City Com- 
mission has ordered the improvement 
of Terrace Drive, between Colorado 
Street and Elevado Drive, and certain 
other streets, with underground con- 
duits for carrying light, power and 
other wires in accordance with plans 
on file with the city engineer. 

SAN MATEO, CAL.—The City 
Council has passed a resolution of in- 
tention for the construction of an or- 
namental street-lighting system. 


PROPOSALS. 


MAGNETOS.—Sealed proposals will 
be received at the office of the Chief of 
Ordnance, United States Army, Wash- 
ington, D. C., until February 23, for fur- 
nishing and delivering, f. o. b. contrac- 
tor's plant, type GA firing magnetos. 

UNDERGROUND WIRES.—Sealed 
proposals will be received until March 
1 for the laying of underground wires 
and the installation of lamp posts in 
the extension of ornamental street 
lighting system, including the labor 
and material. All bids must be in ac- 
cordance with the plans and specifica- 
tions prepared by J. J. Smith, city en- 
gineer, of Grand Forks. Address W. 
H. Alexander, city auditor. 


PANAMA CANAL SUPPLIES.— 
Sealed proposals will be received at the 
office of the General Purchasing Office of 
the Panama Canal, Washington, D. C. 
until February 18, for furnishing, by 
steamer, free of all charges, on dock at 
either Colon (Atlantic port) or port of 
Ancon (Pacific port), Isthmus of Pan- 
ama, the following: electric motors, cable 
bells, electric valves, in accordance with 
circular No. 900, obtainable from the office 
named. 


FOREIGN TRADE OPPORTU- 
NITIES. 


_[Addvesses may be obtained by writing (men- 
tioning file numbers) to the Bureau of Forcign 
and Domestic Commerce, Washington, D. C., or 
to the nearest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle and 
Sun Francisco, ] 


NO. 15,482. POCKET ELECTRIC 
LAMPS, ETC—A dealer in sporting 


yaa etc, in France has informed an 
: metican consular officer that he wishes 
© receive catalogs and price lists on 


oe machines and pocket electric 
Frees Correspondence should be in 
and prices stated in francs; 


weights and dj 


Metric system. mensions should be in the 
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NO. 15,485. STEAM. TURBINES 
AND ENGINES.—A merchant in Rus- 
sia informs an American consul that he 
wishes to be placed in communication 
with manufacturers of steam turbines 
and steam engines. It is desired to pur- 
chase such engines, etc., as will permit 
the use of back pressure steam for dry- 
ing and boiling purposes. Correspond- 
ence may be in English. Bank reference 
is offered. 


NEW PUBLICATIONS. 


YEAR BOOK FOR 1915.—The Bureau 
des Longitudes has published the “An- 
nuaire Pour L’An 1915,” containing astro- 
nomical, meteorological, statistical, geo- 
graphical, and other tables for the cur- 
rent year, as well as a complete calendar. 
The appendix contains an article by G. 
Bigourdan on “Methods for Testing Mir- 
rors and Objectives.” It is published by 
Gauthier-Villars & Company, Paris, 
France, for 1.85 francs. 


RESISTANCE OF IRON.—The Bu- 
reau of Standards, Washington, D. C., 
has published Scientific Paper No. 236, 
entitled “Electrical Resistance and Critical 
Ranges of Pure Iron,” by G. K. Burgess 
and I. N. Kelberg. Curves and tables are 
given showing the variation of resistance 
with temperature. 


LENGTH OF ELECTROMAGNETIC 
WAVES.—Scientific Paper No. 235 of 
the Bureau of Standards, Washington, 
D. C., is entitled “A Direct-Reading In- 
strument for Measuring the Logarithmic 
Decrement and Wave-Length of Electro- 
magnetic Waves,” by Frederick L. Kols- 
ter. This describes a new form of decrem- 
eter and explains the theory. 


SILVER VOLTAMETER.—Scientific 
Paper No. 240, published by the Bureau 
of Standards, Washington, D. C., is en- 
titled “Studies on the Silver Voltameter,” 
by G. A. Hulett and G. W. Vinal. This 
describes comparisons of different forms 
of voltameters, and explains why differ- 
ent results have been obtained by differ- 
ent forms. 


ENGINEERING AT HOPKINS.—“A 
Department of Engineering in the Johns 
Hopkins University” is the title of a re- 
print by John B. Whitehead, professor of 
electrical engineering. The paper was 
presented to the Society for Promotion 
of Engineering Education. It points out 
the prominence given to fundamentals in 
the undergraduate course at this univer- 
sity. 

SMITHSONIAN INSTITUTION. 
—The annual report of the Smith- 
sonian Institution for 1913 has been 
published. Among the papers included 
in the appendix to this report are the 
following: “Recent Developments in 
Electromagnetism,” by Eugene Block; 
“Wireless Transmission of Energy, by 
Elihu Thomson. 


TUNGSTEN LAMPS.—Scientific 
Paper No. 238 of the Bureau of Stand- 
ards, Washington, D. C., is entitled 
“Characteristic Equations of Tungsten- 
Filament Lamps and Their Applicaton 
in Heterochromatic Photometry.” This 
is a revision of the paper presented at 
the convention of the Illuminating En- 
gineering Society in September, 1914. 


ELECTROTECHNICAL ASSOCI- 
ATION OF ARGENTINA.—Asocia- 
cion Argentina de Electro Tecnicos 
has begun the publication of a Boletin 
containing technical papers on electri- 
cal subjects. The new publication be- 
gan in October, 1914, and is appearing 
monthly. It is printed in Spanish. 
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NEW INCORPORATIONS. 


PITTSBURGH, PA.—Wile Electric 
Finance Company; capital $100,000. 


FINDLAY, O.—The Modern Light 
and Power Company has been incorpo- 
rated with a capital of $10,000 by R. C. 
Bishop and others. 


FINDLAY, O.—Modern Light and 
Power Company; capital $10,000. In- 
corporators: R. C. Bishop, P. D. Elsea 
and L. B. Bishop. 


NEWARK, O.—The Butler Fan and 
Motor Company has been organized 
with a capitalization of $10,000, to en- 
gage in the supply trade. 

KANSAS CITY, MO.—The Frank 
Knapp & Son Electric Company has been 
mcorporated with a capital of $10,000 
by Frank Knapp and others. 

LIMA, O.—The V. H. Effinger Elec- 
tric Company will manufacture electric 
and gas fixtures. It is capitalized at 


- $10,000, and was organized recently by 


V. H. Effinger. 


MILWAUKEE, WIS.—The Boggis- 
Dietz Electric Company has been in- 
corporated with a capital of $10,000. 
Incorporators: H. F. Boggis, E. L. 
Dietz and E. Boggis. 


NEW YORK, N. Y.—The Six-in- 
One-Fuse Company, Incorporated; 
electrical goods, etc. Capital $100,000. 
Incorporators: C. C. Balassa, J. P. Pay- 
or and J. Carl Becher. 


NEW YORK, N. Y.—Witelite Elec- 
tric Company, Incorporated. Electric- 
al lighting and other apparatus. Cap- 
ital, $10,000; incorporators, Bernard I. 
Kamen, Sol S. Ostertag and Max B. 
Rabinowitz. 


CANTON, O.—The Wilson & Paint- 
er Electric Company, recently incor- 
porated at Canton, O., with a capital 
stock of $15,000, will handle electrical 
supplies. J. B. Wilson, J. F. Painter 
and others are interested. 

NEW YORK, N. Y.—Car Lighting 
Company, Incorporated. Electrical 
lighting apparatus for railroad cars, 
etc. Capital, $100,000. Incorpor- 
ators: Lloyd O. Wilson, William H. 
Black and William P. Horn. 


ATHENS, O.—The Southern Ohio 
Electric Central Station Company has 
been incorporated with a capital of 
$10,000. The incorporators are O. E. 
Harrison, H. C. Allread, F. N. Sinks, 
D. H. Sowers and Frank Tossey. 


NORFOLK, VA.—Meceks-Reed_ Elec- 
tric Company, Incorporated; to do an 
electric supply business. Capital $5,000 
to $15,000. Incorporators: Ernest H. 
Meeks, president, Norfolk, Va.; W. H. 
Reed, secretary and treasurer. 


CHICAGO, ILL.—The Elite Vacuum 
Cleaner Manufacturing Company has 
been incorporated with a capital of $15,- 
000 to manufacture electrical goods, nov- 
elties and machinery. The incorporators 
are George W. Nilligan, Margaret Studer 
and Guy H. Powell. 


NEW YORK, N. Y.—Newton Man- 
ufacturing Company, Incorporated: to 
make electrical appliances. Capital 
$25,000. Incorporators: Bruce M. Fal- 
coner, New York City; Philip Sinnott, 
Rosebank, N. Y.; Walter R. H. Hard- 
ingham, Plainfield, N. J. 

BROOKLYN, N. Y. — Campbell 
Lamp and Light Specialty Company, 
Incorporated; gas and electric fixtures, 
devices, etc. Capital $15,00. Incorpo- 
rators: Charles A. Campbell, Henry 
W. Van Allen, Brooklyn, N. Y., and 
E. C. Abell, New York City. 
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FINANCIAL NOTES. 


At the annual ‘meeting of the Southern 
New England Telephone Company, stock- 
holders voted to authorize the directors to 
apply to the legislature for permission to 
issue $10,000,000 additional stock as need- 
ed from time to time. The present capi- 
talization is $10,000,000, which is ex- 
hausted. Charles G. Dubois, comptroller 
of the American Telephone & Telegraph 
Company, was elected a director to fill 
the vacancy caused by the death of Gen- 
eral Thomas Sherwin, of Boston. Other 
directors and retiring officers were re- 
elected. 


The Puget Sound Traction, Light & 
Power Company has sold to Harris, 
Forbes & Company, New York, an issue 
of $557,000 six-per-cent mortgage bonds, 
dated February 1, 1914, being part of an 
authorized amount of $15,000,000, of which 
$8,057,000 are outstanding. Earnings of 
the company for the year 1914 amounted 
to $8,450,973 in gross, net income after 
expenses and taxes was $3,443,965, and the 
balance after interest charges and bond 
sinking funds totalled $1,325,109. The 
bonds have been practically all sold. 


The reorganization plan for Atlantic 
Gas & Electric Company now in the hands 
of receivers, by which the controlled prop- 
erties of that corporation will be taken 
over by the General Gas and Electric 
Company has been approved by the vari- 
ous committees representing bondholders 
and stockholders of Atlantic Gas & Elec- 
tric. After the taking over of the prop- 
erties by General Gas and Electric Com- 
pany, Atlantic Gas & Electric Company 
will go out of existence. Holders of At- 
lantic Gas & Electric “A” bonds will re- 
ceive a 10-year five-per-cent gold bond of 
General Gas and Electric Company se- 
cured by the same collateral or its equiva- 
lent now securing the “A” bonds. Atlan- 
tic Gas & Electric “B” bonds will be paid 
off and to provide for immediate construc- 
tion requirements a six-per-cent five-year 
secured note issue by General Gas & Elec- 
tric Company has been created. Proceeds 
of this note issue will retire $650,000 of 
the old General Gas and Electric six-per- 
cent notes and also will provide part of 
the requirements for new construction in 
1915. Additional funds will be provided 
from subscriptions by unsecured credi- 
tors and preferred stockholders of Atlan- 
tic Gas & Electric by subscriptions to se- 
curities of General Gas and Electric Com- 
pany as previously announced. Atlantic 
Gas & Electric common stock may also 
participate in the reorganization and re- 
ceive 50 per cent of common stock of Gen- 
ernal Gas & Electric for their subscrip- 
tions. As the reorganization committees 
have formally accepted the reorganization 
plan the properties of Atlantic Gas & Elec- 
tric will be taken over by General Gas and 
Electric as soon as various details may 
be disposed of. Atlantic Gas & Electric 
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controls electric lighting properties in 
Easton, Stroudsburg, Bangor and Bath, 
Pa., Philipsburg, Boonton, Dover and 
Rockaway, N. J., and Binghamton, N. Y. 
Gas properties also are operated in Easton, 
Philipsburg and Nazareth. General Gas 
and Electric controls the Sandusky Gas 
& Electric Company, the Northwestern 
Ohio Railway & Power Company and the 
Port Clinton Electric Light & Power 
Company in Ohio, and the Rutland Rail- 
way & Light Company, the Western Ver- 
mont Power & Light Company and the 
Pittsford Power Company in Vermont. 
The company was incorporated in July, 
1912, and is under the management of 
W. S. Barstow & Company. Incorporated. 
The United Light & Railways Com- 
pany has sold to N. W. Halsey & Com- 
pany, New York City, $1,500,000 six-per- 
cent secured notes dated January 1, 1915, 
and maturing $750,000 on January 1, 1918, 
and $750.000 on January 1, 1920. Pro- 
ceeds of the sale will be used to com- 
plete payment on properties acquired and 
reimburse the treasury for improvements. 
Notes are being offered for subscription 
on a basis to yield 6.75 per cent. 
Ontario Power Company has called a 
mecting of stockholders for February 16, 
at Niagara Falls, to authorize the issue 
of $1,660,000 five-year six-per-cent sec- 
ond-mortgage convertible bonds. These 
bonds will be secured by a mortgage on 
the assets and undertakings of the com- 
pany and also will secure two issues of 
debentures now outstanding to an amount 
of $3,340,000. An increase in the capital 
stock of the company from $10,000,000 
to $15,000,000 also will be considered. 
The Consumers Power Company of 
Minnesota has sold to William P. Bon- 
bright & Company, Incorporated, New 
York City, an additional amount of its 
collateral trust six-per-cent four-year 
notes dated November 1, 1913. The notes 
are part of an authorized issue of $3,000.- 
000, of which $934.500 is outstanding, and 
are being offered for subscription at 97.75 
and interest to net seven per cent. A 
large part of the offering has been sold. 


Dividends. 
Term Rate Payable 
Cent. Ark. Ry. & Lt. 

COED: 3.544 beer eani Q. 1.75% Mch. 1 
Detroit United Rys..Q. 1.5 % Mch. 1 
Kings Co. E. L. & P..Q. 2B. 6%. “ana ae 

Reports of Earnings. 
KEYSTONE TELEPHONE. 
The annual report of the Keystone 


Telephone Company of Philadelphia for 
the year ended December 31, 1914, com- 
pares as follows: 


1914. 1913. 
GrOSS 66-62 65446 tar 4628S $1,321,226 $1.265.778 
Net profits for year.. %357,516 319.077 
Surplus after dividends, 
OC. Bw u wea ERS 77,294 96,311 
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CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING 


EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Feb, 8 Feb. 1 
American Tel. & Tel. (New York). ........00c cece cee reer e rene eee teee 119% 1201, 
Commonwealth Edison (Chicago) ... cece cece cece eee eee ent e cent ener 136 126% 
Edison Electric Illuminating (Boston). ........ eee eee c ee eee eee eee nees 236 257 
Electric Storage Battery common (Philadelphia)..........-+-eeeeeee 48 417% 
Electric Storage Battery preferred (Philadelphia) .........2..2eeee ees 48 47 2 
General Electric (New Xork) 6 des + 2544 a5 Sue oor wees Fesiwe eh eee ee 141% 143 
Kings County Electric (New York)... cc cece eee eee enna 120 120 
Massachusetts Electric common (BoSton)....... 2.0 cece ee ee ee ee eens 7 7% 
Massachusetts Electrice preferred (Boston) 2... cence eee eee ee ee eee — 4S 
National Carbon common (Chicago)... ccc eee cee ee eee tee eee eee eee eens 130 — 
National Carbon preferred (CRhiICABO)...essssssesessccrrossesserrerereer> 11934 12] 
New England Telephone (Boston) ..... ee ceec cece ce eee ee ee eee nee eeee 136 137 
Philadelphia Electric (Philadelphia) 26... eee cee cee cece eee eee eee eees 2233 2334 
Postal Telegraph and Cables common (New York)..........0ee scenes 70 TO 
Postal Telegraph and Cables preferred (New York)....esssusesesereneso 67 67% 
Western Union (New York) 20... ccc cece ecw cere reer een ene e ec enene 6334 6313 
Westinghouse common (New York) .eesssussssenessetressresesseseesenne rib 71 
Westinghouse preferred (New York} 2.0... cece cece eee ee ee ee ee eee eens 117 117 
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DETROIT EDISON COMPANY. 


14. 1913. 
December gross ...... $ 714,422 $ 583,173 
Ot. 2idicwes etiwes wes 359,619 75, 
Surplus after charges... 277,871 211,665 
Balance after deprecia- 
tion reserve........ 240,717 178,391 
Twelve months’ gross.. 6,495,814 5,546,587 
Nét oooi oneee nE nDe 2,821,063 2,324,360 
Surplus after charges.. 1,938,751 1,628,653 
Balance after deprecia- 
tion reserve........ 1,418,751 1,118,658 
DAYTON POWER & LIGHT. 
1914 1913. 
December groSS .......-.-- $ 97,106 $ 84.963 
NOt cuccoss E E E 45,57 38.230 
Surplus after charges...... 27,649 20,928 
Twelve months’ gros8..... 945,563 734,769 
Niet. oso ou etnies EErEE 427,012 309,149 
Surplus after charges...... 219,364 111,394 
Balance after preferred 
dividends...........-+-: 103,145 10,159 


AMERICAN LIGHT & TRACTION. 


The American Light & Traction reports 
for the year ended December 31 follow: 


1914 1913 

Earnings on stock 

owned accvdacis’ oe os $ 3,714,959 $ 3,751,976 
Miscellaneous earnings 717,420 714,257 
Gross earnings ....... 4,432.380 4,466,233 
Expenses .........-666 157,292 123,107 
Net earnings .......... 2,275,087 4,343,126 
Surplus Dec. 31, 1913.. 9,495,882 &.689 292 


Total sur., Dec. 31, 1914 13,770,969 13,032,419 
Dividends on pfd...... 854,172 854,172 
Cash divs. on com..... 1,478,880 1,341,182 
Stock divs. on com.... 1,478,880 1.341,182 
Total divs., 1914...... 3,811,932 3.536,537 
Surplus Jan. 1, 1915... 9,959,037 9,495,882 


PERSONAL MENTION. 


MR. FREDERICK UNGER, man- 
ager of the Chicopee, Mass., municipal 
electric light plant, has resigned that 
position. 


MR. ELMER STUCKY, after 14 
years’ service with the Leavenworth 
Electric Light Company, has resigned 
as superintendent. He will be suc- 
ceeded by H. D. Johnson, an electrical 
engineer of New York. 


MR. J. H. SEAVER, formerly super- 
intendent of the Great Shoshone & 
Twin Falls Water Power Company, at 
Twin Falls, Idaho, has resigned his 
position to take up farming in Castle- 
ford County. Mr. Seaver was identi- 
fied with the power company for seven 
years. 


MR. A. H. S. CANTLIN, vice-presi- 
dent and general manager of the Le- 
high Valley Light and Power Com- 
pany of Allentown, Pa., will present a 
series of lectures before the students 
in economics of the Allentown College 
for women on the subject of “How a 
Big Business is Managed from the 
Practical Side.” 


OBITUARY. 


MR. JOHN P. JUDGE, manager ot 
the Baltimore office of the General 
Electric Company, died very suddenly 
Wednesday evening, January 27, while 
presiding at a church meeting. For 
many years Mr. Judge was a faithful 
employee of the General Electric Com- 
pany. He became afhliated with the 
old Edison Company in 1890, and four 
years later began his services with the 
General Electric Company. For many 
years he was connected with the power 
and mining department. and in 1912 
was made manager of the Baltimore 
office. In the death of Mr. Judge the 
General Electric Company loses a 
most faithful employee and his loss 
will be mourned by many friends in 
Baltimore and vicinitv. Besides his 
wife, Mr. Judge is survived by two 
sons, Joseph C. Judge, a lawyer. and 
John P. Judge, and four daughters, 
Mrs. John W. Mehling and Misses 
Marie, Gertrude.and Catherine Judge. 
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Incorp 

New York 
prices.to dealers of the Wallace port- 
able electric lamp. This lamp was de- 
scribed in our issue of August 22, 1914, 
and since that time two other forms. 
known as Models B and C, have been 


February 13, 1915 


DATES AHEAD. 


American Institute of Electrical En- 
gineers. Midwinter convention, New 
York City, February 17-19. Secretary, 
F. L. Hutchinson, 33 West Thirty-ninth 
Street, New York, N. Y. 

American Physical Society. Colum- 
bia University, New York City, Febru- 
ary 27. Secretary, A. D. Cole, Colum- 
bus, O. 

“Made in the U. S. A.” Industrial Ex- 
position. Grand Central Palace, New 
York City, March 6-13. President, H. 
A. Cochrane, Fifth Avenue Building. 
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The Leeds & Northrup Company, 
4901 Stenton Avenue, Philadelphia, Pa., 
has issued bulletin No. 765, which de- 
scribes a student’s form of potentiom- 
eter. It is of relatively simple con- 
struction, but high accuracy fo volt- 
age and current measurements. 


The R. Thomas & Sons Company, 
East Liverpool, O. manufacturer of 
high-voltage insulators and special 
porcelains, has appointed Robert H. 
Anthony, of Boston, Mass., to add to 
its New York representation. Mr. 
Anthony previously traveled through- 
out the New England states. 

The Electric Controller & Manufac- 
turing Company, Cleveland, O., an- 
nounces the appointment of the O. H. 
Davidson Equipment Company, Ideal 
Building, Denver, Colo., as its repre- 
sentative in Colorado, Utah, Montana, 
Wyoming, South Dakota, New Mexico 


and Arizona. 


The Wallace Novelty Company, 


22 East Forty-first Street 
ity, is offering attractive 
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New England Section, National Elec- 
tric Light Association. Question Box 
convention, City Club, Boston, Mass., 
March 9-10. Secretarv, Miss O. A. 
Bursiel, Boston, Mass. 


_Electrical Supply Jobbers’ Associa- 
tion. Spring meeting, Hotel La Salle, 
Chicago, Ill., March 17-19. Secretary, 
Franklin Overbagh, 411 South Clinton 
Street, Chicago, Ill. 


Minnesota Electric Association. An- 
nual meeting, St. Paul, Minn., March 
23-25. Secretary, F. A. Otto, St. Paul 
Gas Light Company, St. Paul, Minn. 
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National Association of Electrical In- 
spectors. Annual convention, Hotel 
Martinique, New York City, March 
23-25. Secretary, W. L. Smith, Con- 
cord, Mass. 


Electrical Committee, National Fire 
Protection Association. Meeting, New 
York City, March 24-25. Secretary. 
Ralph Sweetland, 141 Milk Street, Bos- 
ton, Mass. 


National Electric Light Association. 
Annual convention, San Francisco, Cal., 
June 7-11. Secretary, T. C. Martin, 29 
West Thirty-ninth Street, New York. 
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added. The former has nickel finish 
and the latter satin brush brass finish, 
with push-button socket. 


John H. Fowler Company, Fisher 
Building, Chicago, Ill., cedar-pole pro- 
ducer, is sending out an attractive cal- 
endat for February containing a repro- 
duction of the famous painting, “The 
Last Stand.” On the reverse side is a 
photograph of one of the winter log- 
ging camps of the company and a con- 
vincing discussion of the advantages of 
buying cedar poles direct from the pro- 
ducer, thus saving middleman’s profit. 


Diehl Manufacturing Company, Fliza- 
beth, N. J., has issued an illustrated 
folder entitled, “Diehl to Dealer Sales 
Helps.” Its object is to illustrate and 
describe the various aids which the 
company is offering to agents that 
handle its fans. Incorporated in this 
booklet are illustrations and descrip- 
tions of decalcomania window signs, 
newspaper electros, fan electros, lan- 
tern slides, booklets and window cards 
which are all furnished free to dealers 
to aid them to sell Diehl fans. 

Western Electric Company, New 
York, N. Y., has added to its well 
known line of electrical household utili- 
ties the Geyser dishwasher made by 
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the Electric Dishwasher Company, of 
Buffalo, N. Y. This machine was de- 
scribed in our issue of August 22, 1914. 
The machine is furnished in two types. 
one made in non-rusting Stannic metal, 
the other in heavy copper nickel- 
plated. To stimulate the sale of these 
machines, the Western Electric Com- 
pany has ready for distribution among 
local dealers an attractive booklet en- 
titled “Dishes and Drudgery” and a re- 
turn-post-card folder entitled “Dish- 
washing.” 


The Engineering Department of the 
National Lamp Works of General 
Electric Company, Cleveland, O., has 
issued Bulletin 15A, entitled “Engi- 
neering Features of Electric Sign 
Lighting.” This takes up in detail the 
elements of design which affect the 
legibility of electric signs, and gives in- 
struction for good designing. Many 
curves are given for the relation be- 
tween the various dimensions of signs 
to get good results. The wiring of 
signs, also, receives considerable at- 
tention, especially with regard to the 
grouping of lamps in series and in 
multiple. Figures are given for oper- 
ating cost and an appendix contains 
data on Mazda sign lamps. 


Record of Electrical Patents. 


Issued by the 


1,126,681. Signaling and Indicating De 


vice. J. J. Aylward, Brooklyn, N. ` 
Fointer of indicator is rotated by impacts 
on its shaft from several solenoids. 


1,126,701. Semi-Mechanicai Telephone 
System. A. M. Bullard, assignor to West- 
ern Electric Co. Semi-automatic system 
with district and office selectors, 

1,126,727. Selector Switch. H. G. Dietl 
assignor to Western Electric Co. Cylindrical 
contacts and special brushes for automatic 
telephone switch. 

1,126,733. Cable Terminal. H. W. Dun- 
bar. assignor to Western Electric Co. Cable 
vox with fuses and lightning arresters on 
three of the four accessible sides of the 


ae gas alpha cable head. 
ceiver. A pth ieee Teer harat. oe: 


. and E. Ehrhardt, as- 
een to Siemens & Halske A. G., Berlin, 
triput Comprises a receiver., a dis- 
tetic ane registering band, electromag- 
elector pe Perforating the band, a 
trol relays. printing mechanism and con- 


h -Recordin vi f Teie- 
phone ray-Stations, M. vA Goldberg, Day. 
gnor of one-half to V. F. 


King. Coin-controlled signal and counter. 

1,126,762. Lifting-Magnet Controller. C. 
T. saenderson, assignor to Cutler-Hiammer 
Mfg. Co., Milwaukee, Wis. Cam-con- 
trolled switches for connecting and re- 
versing line connections and short-circuit- 
ing the magnet. 

1,126,775. Closed-Circuit Signal System. 
E. M. Jones, assignor to Jones Signal 
System, Atlanta, Ga. Both track and lo- 
comotive circuits are normally closed. 

1,126,776 and 1,126,777. Electric Signal 
System. E. M. Jones, assignor to Jones 
Signal System Co., Atlanta, Ga. Interac- 
tion of track and locomotive circuits. 

1,126,778. Automatic Signaling and Train- 
Stopping Device. E. M. Jones, Atlanta, Ga. 
Motor drives signal through chain. 

1,126,786. Focusing Socket. G. C. Knauf. 
Chicago, IV. Socket is axially adjustable 
in automobile ‘headlight reflector, 

1,126,788. Electric Switch. L. F. Kries, 
Raltimore, Md. Inclosed fused service 
switch. 

1,126,800. Arc Lamp. G. M. Little, as- 
signor to Westinghouse Electric & Mfg. 
Co. Provides special electrode ventilation, 

1,126,803. Telephone-Exchange System. 


United States Patent Office, February 2, 1915. 


F. R. McBerty, assignor to Western Elec- 
tric Co. Includes automatic selector 
switches with special sender apparatus. 

1,126,204. Power System for Automatic 
Switches. F. R. MecBerty, assignor to 
Western Electric Co. Alternate switches 
of each group are driven from different 
sources, 

1,126,826. System of Electrical Signaling. 
E. G. Missbach, assignor to Siemens & 
Halske Aktiengesellschaft, Berlin, Ger- 
many. A large transmitter operates a 
number of small receivers. 

1,126,834. Electric Switch-Lock. W. P. 
Neubert and W. E. Smith. assignors to 
Union Switch & Signal Co., Swissvale, Pa. 
Electromagnetically actuated lock for 
switch-operating lever. 

1,126,842. Electrical Appliance. R. H. 
Oley, assignor to Crouse-Hinds Co., Syra- 
cuse, N. Y.. Roary switch and fuses are 
mounted on insulating buse provided with 
skirted cover. 

1,126,877. Vapor Alternating - Current 
Rectifier and Similar Apparatus. B. Schae- 
fer, assignor to Hartmann & Braun A. 
G., Frankfort-on-the-Main, Germany. A 
hood surrounds each anode anil a shield 
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above the cathode receives the mouths of 
the hoods. 

1,126,901. Illuminated Sign. W. F. Stack, 
Knoxville, Tenn. Box sign with single 
lamp inside and inwardly extending re- 
flectors directing light from the lamp 


through the letter openings. 

1,126,902. Safety Apparatus for Motion- 
Picture Machines, A. D. Standeford, Kan- 
sas City, Mo. Electropneumatically con- 
trolled shutter to cut off the Hght from 
the projector. 

1,126,935. Electric Heater. C. M. Angell, 
assignor to Van Briggle Tile & Pottery 
Co., Colorado Springs, Colo. Disk stove 
with pottery body and refractory clay sur- 


face below which the element is im- 
bedded. 
1,126,951. Buck- 


Electric Switch. P. D. 
num, Oklahoma, la. Has U-shaped 
spring contact member with coiled central 


portion. 
1,126,952. Semi - Mechanical Telephone 
System. <A. M. Bullard, assignor to West- 


ern Electric Co. Has automatic distributer 
and connector switches. 

1,126,956. Method of and Means for 
Equalizing the Potentials of Grounding 
Points. <A. B. Clark, assignor to Amer- 
ican Telephone & Telegraph Co. Consists 
in connecting grounds at separated stations 
and applying to the connection at one sta- 
tion potentials opposite in sign and vary- 
ing as the differences in ground potentials. 

1,126,958. Light Distributer. D. Crown- 
field, Cambridge, Mass. Semi-indirect fix- 


ture. 

1,126,963. Semi - Automatic Telephone 
System. A. H. Dyson, assignor to Kel- 
logg Switchboard & Supply Co., Chicago, 
II.. Line selectors, impulse-sender selec- 
tors and first selectors are permanently 
associated in groups of three. 

1,126,966. Sending Mechanism for Eiec- 
tromagnetic Waves. R. A. Fessenden, as- 
signor to M. Kintner, Pittsburgh, Pa., and 
H. M. Barrett, Bloomñeld, N. J. Includes 


No. 1,127,106.—M ultiple-Fuse Plug. 


a typewriter and simultaneously operating 
code commutator, a resistance, a short- 
circuit aground it, an electromagnetic cir- 
cuit-closer for closing this circuit and con- 
trolled by the commutator. 

1,126,974. Spark Piug. F. M. Furber, 
assignor to A. R. Mosler, New York, N. 
Y. Soft-metal bushing betWeen insulator 
and shell forms a gas-tight joint. 

1,126,975. Art of Manufacturing Spark 
Piugs. F. M. Furber, assignor to A. R. 
Mosler. Details of manufacture. 

1,126,985. Push-Button Switch. A. W. 
Gray, assignor to D. E. Bown, Pittsburgh, 
Pa. Relates to mechanism of wall switch. 
Scaffold-Hanger. O. A. Green, 
New York, N. Y.; K. Green, executrix of 
said O. A. Green, deceased. Motor-driven 
scaffold and platform-raising means elec- 
trically controlled from the scaffold. 

1,126,988. Electric Switch Mechanism. 
J. F. Grohowsky, Fortyfort, Pa., assignor 
of four-tenths to J. J. Murray. Solenoid- 
actuated track switch. 

1,126,989. Trolley Contact. J. F. Gro- 
howsky, Kingston, Pa. Contactor actuated 
by trolley wheel and controlling track 
switch. 

1,127,005. Telephone System. C. L. 
Howk, assignor to Western Electric Co. 
For trains; has an exchange on each car 
for interconnection between cars and con- 
nection to outside lines. 

1,127,008. Elevator Signal System. C. S. 
Johnson, Dallas, Tex. Lamp signals con- 
trolled by push-buttons at each floor. 

1,127,017. High-Frequency Therapeutical 
Apparatus. F. M. Kidder and M. H. Kid- 
der, New York, N. Y. Comprises a handle, 
an electrode and a flexible protector for 
the connecting cord. 


1,127,021. Incubator. R. Klett, New 
York, N. Y., assignor to Kny-Scheerer 
Co. Quick-heating electric incubator with 


a network of resistance wire, an electric 
lamp for illuminating the incubating cham- 
ber and a thermostatic controller. 
1,127,025. Process for Producing Per. 
forated Tubular Electrodes for Accumu.- 
lators. J. Krannichfeldt, Cologne-Niehl, 
Germany. The openings in the tubes are 
covered with paper on the inside, the tubes 
are filled with active material and after 
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the latter has hardened the paper is de- 
es by filling the battery with strong 
acid. 

1,127,042. Manufacture of High-Poten- 
tial Porcelain and Glass Insulators, F. M. 
Locke, Victor, N. Y. Formed entirely of 
a composition including a boron com- 
pound, molded and fired. 

1,127,043. Eiectric-Arc Extinguisher. F. 
M. Locke. One extremity of horn gap 
carries an explosive cartridge. 

1,127,044. Insulator. F. . Locke. 
Formed of a composition body compris- 
ing a silica base and a boron compound 
fused together into a homogeneous body. 

1,127,050. impuise-Sending Mechanism. 
F. R. McBerty and A. H. Adams, assignors 
to Western Electrie Co. Calling dial de- 
vice for automatic telephone. 

1,127,082. Reflector. D. J. O'Brien, San 
Francisco, Cal., assignor to Straight Fila- 
ment Lamp Co. For tubular electric 
lamps; has segmental casing with narrow 


rectangular reflecting surfaces arranged 
longitudinally edge to edge. 
Telautographic Apparatus. 


1,127,083. 

H. W. O'Neill, 
Telautograph Co., 
cludes electromagnetic 
a pair of condensers and a short- 
buzzer group. 

1,127,084. Water-Level indicator, J. J. 
Ogilvie and F, F. Dier, Ottawa, Ont., Can- 
ada. Electric lamps on a column and a 
similar set remotely placed act simultane- 
ously as the level changes. 

1,127,088. Panelboard Receptacle. D. 


assignor to Gray National 
New York, N. Y In- 
pen- moy ng parts, 

rcuiting 


Facet: Bridgeport, Conn. For Edison plug 
use. 
1,127,103. Automobile Signal, E. Soulé, 


New York, N. Y., assignor of one-half to 
E. Buff. Solenoid-operated direction-indi- 
cating semaphores. 

1,127,106. Multiple-Fuse Plug. E. Etra- 
zinsky, Philadelphia, Pa. Two-part Edison 
plug with a set of fuse elements in the 
cap, successively thrown into circuit by 
rotation of the cap. (See cut.) 

1,127,119. Ol! Switch. H. L. Van Val- 
kenburg, assignor to Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. High - potential 
switch for mounting back of board. 

Driving Mechanism. G. R. 
Chicago, Ill. Electric vehicle 
driving set with motor inclosed about axle 
and gear-connected to drive wheels. 

1,127,158. Dynamo-Electric Machine. V. 
G. Apple, assignor to Apple Electric Co., 
Dayton, O. Inclosed machine for automo- 
bile starting or lighting. 

1,127,161. Head-Band for Telephone Re- 
celvers. N. Baldwin, Mill Creek, Utah. 
Holds receiver to each ear. 

1,127,162 and 1,127,163. Method of Treat- 
Ing Mill-Scale. F. M. Becket, assignor to 
Electro Metallurgical Co., Niagara Falls, 
N. Y. Tungsten is extracted by reducing 
process, the final stage of which occurs 
in an electric furnace. 

1,127,177. Method of Producin 
Ralis. H. P. Brown, Montclair, ; 
Method of increasing the life of rails con- 
sists in simultaneously electrically pro- 
ducing manganese steel and welding it to 
the surface of the rail. 

1,127,178. Recordin Lock. H. wW. 

. Trainer, Chicago, 


Brown, assignor tọ J. 
Electrically records each operation of 


T1). 
lock. 

1,127,185. Controlling System. H. W. 
Cheney, assignor to Allis-Chalmers Mfg. 
Co. Manual and automatic control of 
rotor resistance of induction motor pro- 
vided with flywheel. 

1,127,193, Electrical Signaling Apparatus. 
W. T. Craft. Denver, Colo. Crossing sig- 
PAI controlled by contact along trolley 
wire. 


1,127,197. Ignition Apparatus for Auto- 
mobiles and the Like. R. H. Cunningham. 
New York, N. Y. Special induction-coil 
arrangement. 

1,127,199. Signal. C. O. Harrington, as- 
signor to Union Switch & Signal Co. Spe- 
cial signal lens for use with electric in- 
candescent lamps. 


Raliway 
J 


1,127,217. Eiectric-Raliway System. O. 
E. Falch, Jr., Mill Valley, Cal. Two paral- 
lel sets of flexible current collectors 


mounted on the top of and extending the 
entire length of the train. 

1,127,263. Starting Device for Alternat- 
Ing and Three-Phase Current Motors. M. 
Kallmann;: P. Kallmann, Berlin, Ger- 
many, administratrix of said M. Kallman, 
deceased. The rotor resistance is in- 
creased when the stator circuit is re- 
versed. 

1,127,280. Resistance Element and Proc- 
ess of Making Same. R. H. Read, assignor 
to General Electric Co. Resistance wire 
surrounded by a layer of asbestos about 
which is a metallic sheath. 

1,127,281. Resistance Wire for Electr! 
Heaters. R. H. Read, assignor to Genera 
Electric Co. Between the wire and its 
outer metal sheath is powder refractory 
insulating material. i 
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1,127,290. Variable-Frequency Commu- 
tator Machine. A. Scherbius, Baden, Switz- 
erand, Frequency and voltage are vari- 
able. 

1,127,326. Weatherproof Cap and Shell 
for incandescent Electric Lamps. <A. Ver- 
ter, Pittsburgh, Pa. Notches and conical 
abutment to hold porcelain inner body 
from moving. (See cut.) 

1,127,330, park ee. J. G. Westbrook, 
SE depsoure, a ee tails of construc- 
tion, 

1,127,356. Safety Device for Punch- 
Presses. E. L. Gale, Sr., assignor to Otis 
Elevator Co., Jersey City, N. J. An elec- 
tric switch must be held by each hand of 
operator in safe position to keep machine 
in Opera on. 

1,127,364. Furnace Hoist. D. Larson, as- 
signor to Otis Elevator Co., Jersey City, 
N. J. A manual switch effects starting of 
motor in one direction and automatically 
operated switches controlled by dashpot ef- 
fect reversal of motor. 

1,127,368. Interference Preventer. T. B. 
Miller, assignor of one-half to Smith Can- 
nery Machines Co. Wireless receiving ap- 
paratus with two detectors connected be- 
tween two transformers, 


1,127,371. Apparatus for Amplifying or 
Detecting Electrical Variations. G. W. 
Pierce, Cambridge, Mass. An ionized 


evacuated vessel used as radio detector. 


1,127,373 and 1,127,374. Electric Heater. 
R. H. Read, assignor to General Electric 
Co. Metal-armored heating element is em- 


ployed that is referred to in Nos. 1,127,280 
and 1,127,281. 

1,127,375. Electric Time Switch. J. H. 
Robertson, Plattsville, Wis. For periodi- 
cally controlling a motor-driven machine. 

1,127,379. Electric Switch. C. A. Bates, 
assignor to Perkins Electric Switch Mfg. 


No. 1,127,326.—Weatherproof Socket. 


Co., Bridgeport, Conn. Four-point rotary 


switch. 


Patents Expired. 


The following United States electrical 
patents expired on February 8, 1915: 

598,498. Junction Box for Electric Con- 
ductors. T. J. Close, Philadelphia, Pa. 

598,508. Automatic Electric Fire-Alarm. 
W. A. Guthrie, Durham, N. C. 

598,517. Testing Apparatus for Electric 
Currents. E. Heymann and F. W. Hey- 
mann, Boston, Mass. 


598,540. Construction of Dynamo-Electric 
Machines. A. Soames, London, England. 
598,553. Electric Switch. J. M. Ander- 


son, Boston, Mass. 

598,556. Primary Battery CelL F. H. 
Brown, Chicago, Ill. 

598,568. Method of Manufacturing Rheo- 
states, Electric Heaters, Etc. H. W. Leon- 
ard, New York, N. Y. 

H. W. Smith, 


598,580. Trolley Head. 
Somerville, Mass. 

598,610. Coin-Controlled Telephone Pay 
Station. W. Gray, Hartford, Conn. 

598,638 and 598,639. Electric Heater. J. 
F. McElroy, Albany, N. Y. 

598,655. Coin-Controlled Machine for Au- 
tomatically Distributing Electric Currents. 
J. W. Dawson, Louisville, Ky. 

598,657. Alternating-Current 
W. B. Esson, London, England. 


Dynamo. 


598,679. Meana for Use in Operating 
Electrical Switches. T. H. Parker, Tetten- 
hall, England. 

598,697. Electric Arc Lamp. S. I. Crain. 
Cincinnati, O. 

598,715. Automatic Electric Switch. F. 


C. Perkins and J. D. Kilip, Buffalo, N. Y. 


598,726. Incandescent Electric Lamp and 
Process of Making Same. J. C. Fish, 
Shelby, O. 

598,731. Electric Railway. M. T. A. Ku- 
bursckky, Beriin, Germany. 

598,733. Safety Cutout for Electric 
Lamps. <A. N. Lovelace, Knoxville, Tenn. 

598,853. Electric Call-Box System. W. 


T. Budds, Charleston. S. C. 
598,864. Electric Time Switch. G. F. 
Goodwyn, Armprior, Canada. 


ELECTRICAL REVIEW 


and WESTERN ELECTRICIAN with which is consolidated ELECTROCRAFT 


Vow LXVI, No. 8. 


CHICAGO, SATURDAY, FEBRUARY 20, 1915. 


ISSUED WEEKLY 


COMPRISING 
ELECTRICAL REVIEW WESTERN ELECTRICIAN ELECTROCRAFT 
ELECTRICAL REVIEW PUBLISHING COMPANY, INC. 


608 SOUTH DEARBORN STREET 
CHICAGO 


Charles W. Price, President and Treasurer. 
A. A. Gray, General Manager. H. S. Tuthill, Business Manager. 
C. W. Forbrich, Assistant Business Manager. 


E. E. Wood . . . 13 Park Row, New York, N. Y. 
"Manager Eastern States. 

J. B. McCarthy . . - e Detroit, Mich. 
Manager Middle States. 

C. W. Forbrich . .... «++ + e « « > « Chicago, IN. 
Manager Western States. 


EE 
ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Charles W. Price. seal be lau sbatascwweevetecsiwaa alters in - Chief 


A. A. Gray. ...ccececee ieasas cc cccccccvcccceveces Managing Editor 
Morton Githens Llioyd..... cece ccccccccccocccecevee cd echnical F.ditor 
F. H. Bernhard oee35usx@ @@ ee sb gaa a Gceb\ eee S~d oS Oe  ÅASSOCIAate Editor 
Howard Ehrlich ........... cw ccc cece ccesccce sce e  ASSOCIate Editor 
pii SUBSCRIPTIONS. 
One Year, United States re E E S A 00 
One Year, Canada ......... ed Cees SANa Saale we OU 
One Year, Foreign Countries .........c.c00. ....- 6.00 


Single Copy, 10 cents. Back one month, each.. .25 


Entered as second-class matter, November 7, 1908, 
at the Post Office at Chicago, Ill., under the Act of 


DO IT 
RECTRICALLY March 3, 1879. 


CONTENTS. 
EDITORIALS: 
The Control of Heating Circults............... EEEE 325 
The Opportunity of the Electrical Industry................ 32 
Central-Station Ice-Making ......s..sesssosoossosssosseess 326 
Co-Operation of Contractor in Securing New Business cae 32T 
DEPARTMENTS: 
Commercial Practice ...... cc ccc ccc ccc vec sccccsevscsseces 332 
Electric Sign Data............2% aa so: a Webi Benne a erase asec Bee wate 336 
Electrical Construction ......... ccc ccc cc cece eee tenes eceves OOF 
Public Service Commiasions.............ccccccncccceccceee 343 
New Electrical and Mechanical Appliances............... 355 
Current Electrical NewS....... ccc ccc ccc coe c cre cceccceses 361 
Record of Electrical Patents........cccccecc cet cccccccvcees 365 
LEADING ARTICLES: 
Electricity in an Automobile Assembling Plant........... 329 
Proposed Changes in the Code to Be Considered by Elec- 
trical Committee i056 6 0.66 eee aie R aE CaO ee Oe 337 
Electrical Ene eerie Problems.—By R. G. Hudson and 
We CLV ON: sone Sie ese Peek owes he abun bal a eee Ss ee 344 
Selection and “Application of Motors.—By Gordon Fox... 348 
The Outlook in the Electrical Industry.............cceee0. 351 


ER TO THE EDITOR: 
pne, or- t the Hazards of Concentric -Wire.—By C. W. 503 
The Proposti System of Wiring.—By R. B. Benjamin.. . 354 
MISCELLANEOUS: 
Electrical Exports for December and the Year 1914....... 328 
Present Necessity for Economy in Manufacturing Oppor- 
tunity for Central Stations, as Evidenced By Lehigh 


CONMURRCTRS 5.55 65 oi Gow nice ee oh ei hg ee aes 332 
New Park Lighting System for Louisville................ 332 
SAUBI E on Business of United Electric Light & Power aia 
New Business: Plane of Rockford Company 0. bas 


Many Possibilities of Electric Heating and Cooking 
Brought Out in Meeting of British Central Stations.. 334 
Ice-Making by Central Stations Not Recommended in 


MassachusettS. .....sssssessesssoseecesseconossoseseseo 335 
Spectacular Theater Sign in Cincinnati........s.eesse..s. 336 
Brooklyn Contractors Guests of Fdison Electric Illum- 

inating Company at Annual Dinner..............0cc00- 349 


Electricians’ Licensing Bill Presented in Massachusetts.. 340 
Why Jones Went Broke.......... ccc cece cece ccc eee cecseees 341 
One Method of Locating Faults in an’ Armature.—By 


P. M. Blough.......cccccscccees ee aa wie we Re awe 342 
Massachusetts Hearing On Rates........ccceeecccccccerce . 347 
Thomas A. Edison’s Sixty- elghth Birthday...... nee che eee 352 
Storage Bettener for Radio Service........ VAAS acted (ise PET 352 


Copyright, 1915, by the Electrical Review Publishing Company, Inc. 


325 


THE CONTROL OF HEATING CIRCUITS. 

It is generally the case and is generally recognized 
that the use of electrical energy for heating is not com- 
mercially practicable where energy is sold at the rates 
customary for lighting purposes. Since the character- 
istics of a heating load are such as to entitle it to lower 
rates than in the case of energy used for lighting, such 
rates are usually offered by central stations. Where a 
special rate is offered for this purpose, it is necessary to 
meter the energy separately and it is sometimes neces- 
sary to insure that energy supplied on such circuits will 
not be used for other purposes, such as lighting. 

The use of a flat-rate controller in which. the circuit 
is interrupted when the current exceeds a stated value 
is well known. One form of such controller causes the 
circuit to be intermittently interrupted, so that the flash- 
ing of the lamps on such circuit make their use intol- 
erable. In the case of electric heating such interruptions 
are of no consequence, since it is the time integral of the 
transformed energy which is of importance. Such a 
device, consequently, does not hinder the use of the cur- 
rent for heating purposes, provided the interruptions 
do not cover an important fraction of the total time. 

This idea has been utilized by Professor Arno in Italy 
in a device intended for heating circuits in which the 
current is interrupted for two seconds at intervals of 
twenty seconds, thus making the use of lamps upon such 
a circuit impracticable. The energy consumed by the 
operating mechanism is itself insignificant and the short 
time of the break has but small influence upon the use 
of the current for heating purposes. 

The invention of such a device was called forth by 
the peculiar system of taxation in Italy, which affects 
differently the use of electrical energy for the two pur- 
poses. Cases will frequently arise in this country, how- 
ever, where the use of such a device would also be found 
advantageous. 

But the reverse problem arises in flat-rate control. 
A controller which merely flickers the lamps will not 
prevent the use of heating devices which utilize more 
energy than is contemplated when the flat rate 1s con- 
tracted for. This problem has also been met and a 
device is now on the market which continuously lim- 
its the current to an ineffective value in case, for ex- 
ample, a sad iron is connected to a circuit intended 
to use only 200 watts. 

Human ingenuity can meet any problem of this 
character. The practical questions usually are: Is 
the value of the device equal to its cost? Is it simple 
enough to make operating trouble unlikely ? 
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THE OPPORTUNITY OF THE ELECTRICAL 
INDUSTRY. 

In every industry the business leaders are realizing 
that an emergency exists. Methods and policies are 
changing. The overworked word “efficiency” which 
rolled so smoothly from the tongues of many for sev- 
eral years, has come to have a new meaning. We all 
know that intensified production and efficiency in the 
shop and in the office have been, to a great degree, 
matters of a conversational character. Today men are 
more than ever earnestly seeking better ways of doing 
business, and it is a part of every business man’s creed 
that it is along the lines of intensified production and 
increased efficiency of operative movements that in- 
creased profits lie. Business men are planning ways 
and means today that either because of conservatism 
or fear would have received but scant consideration 
only a short time ago. The dearth of raw materials 
forced upon us by the European war, which has de- 
prived us of easy and economical access to many things 
regarded as indispensable in the fabrication of many 
materials, has quickened the impulse of the American 
inventor and manufacturer, and new industries are 
springing up where it has heretofore been considered 
impossible to make a safe investment, to say nothing 
of gaining a decent livelihood. The necessity for quick- 
ly establishing new industrial relations and a better 
understanding of manufacturers in general of the econ- 
omy and refinement of control of electrical energy, are 
attracting the brightest minds of aggressive manufac- 
turers in every line of commercial activity to the use 
of electrical apparatus. 

The reports of central-station companies in every 
part of the country indicate a growing appreciation of 
the use of industrial electrical appliances. The manu- 
facturers of electrical apparatus have been quick to 
respond to the demand made upon them, and there is 
now cataloged standard apparatus which may perform, 
through the utilization of electrical energy, practically 
every service that we know of today in industry. 

The present crisis is the opportunity of the electrical 
industry. As our factories become busier and busier 
there will be a greater demand for motor-driven ap- 
paratus, for other industrial electrical appliances, and 
as the busy plants work up to their normal capacity 
the greater will become the demand for controlled 
power. As the necessity for night work comes on the 
desirability of the use of electricity as a medium of 
illumination will become more and more apparent. Any 
material prosperity which may come to other industries 
means a tenfold increase in the prosperity of those 
having to do with the generation of electrical energy 
and the manufacture and distribution of industrial elec- 
trical appliances. Unlike in former times of prosperity, 
electricity is no new thing: it has been tried out. The 
manufacturer in every industry is sold. It remains 
then for the central-station interests of the country to 
vigorously prosecute selling campaigns, to educate fur-. 
ther the manufacturers in other lines to the desirability 
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and efficacy of the use of this controlled power; for 
the manufacturer of electrical apparatus to be still more 
on the alert to meet the demands for standard and 
new applications, and for the salesman and contractor 
to educate themselves with regard to the characteristics 
of the apparatus they are selling or installing and its 
possibilities in doing the work of the industrial world. 


CENTRAL-STATION ICE-MAKING. 

Of more than passing interest is the announcement, 
elsewhere in this issue, that a special Commission, ap- 
pointed by the Massachusetts legislature to investigate 
the desirability of permitting central stations to manu- 
facture ice, had recommended against this practice. 
The Commission is reported as saying that, “There 
are other businesses that are more feasible for central 
Stations to take up as a side issue than ice-making, 
which has the disadvantage of involving long pe- 
riods of idleness of apparatus during the winter sea- 
sons. To enter this field might raise the issue of en- 
tering other lines of activity of various nature, and 
this would complicate the effective supervision and 
regulation of lighting and power companies by the 
State Commission.” 

A careful study of the question of ice-making as an 
adjunct to the central-station business indicates results 
that are entirely opposite to the observations of the 
Massachusetts Commission. There are small central 
stations in all parts of the country that have found it 
imperative to enter the ice-making business in order to 
earn a reasonable return on the capital invested in the 
enterprise, and, as the winter peak loads of central sta- 
tions increase with the continual addition of residence 
and commercial lighting, the advantages of the ice ad- 
junct will become more and more pronounced. Ice- 
making as a side issue for central stations is not a new 
idea, but it is only within comparatively recent times 
that any prominence has been given to this subject. 

A single investment for real estate, buildings and 
steam power plant is all that is necessary for both de- 
partments, and in many instances it is possible to house 
the ice-making equipment under the same roof with the 
electrical departments, and also to utilize the services 
of the same engineers and firemen. By this means, con- 
siderable reductions can be made in the operating ex- 
penses, and a greater margin of profit left than would 
ever be possible with either plant running singly. 

As to natural ice, it is expensive both to store and 
transport. Manufactured ice, while perhaps no better 
than the best natural ice, runs much more uniformly 
and is of considerably better grade. Moreover, with ar- 
tificial ice, the water can be distilled or sterilized be- 
fore freezing, so as to remove the dangers found to ex- 
ist in the natural product. These features, it will be 
seen, favor artificial ice, irrespective of cost, but it 1s 
also true that the average cost of manufactured ice, 
where cheap energy is available, is, if anything. rather 
less than the cost of the natural ice plus storage and 
distribution charges. Contrary to the opinion of the 
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Massachusetts Commission, artificial ice plants are not 
nearly so restricted in geographical distribution by cli- 
matic range or the competition of natural ice as is gen- 
erally believed. 

A majority of the central stations operating ice- 
making equipment have either provided storage facili- 
ties where ice can be stored during the early spring and 
summer for use during the time of greatest demand, 
or sell their entire ice output to distributing or sales 
companies which usually have such storage space. Thus 
the statement of the Commission that the business has 
the disadvantage of long periods of idleness of appa- 
ratus during the winter season seems groundless. This 
is particularly true where the company has an appre- 
ciable winter business, which is no longer uncommon. 

From the standpoint of supervision and regulation 
by state commission, it is difficult to see how the situa- 
tion in Massachusetts would differ from that in many 
other states with regulatory bodies where ice-making 
is conducted by central stations. Apparently no condi- 
tions involving the combination plants have arisen that 
have complicated the problems of effective regulation. 

In one section of its report the Commission admits 
that, “In the warmer parts of the country the lighting 
company is the natural and logical producer of manu- 
factured ice.” This statement is made because of con- 
ditions of demand and supply peculiar to the warmer 
localities, and not because of engineering or physical 
considerations. It certainly seems, therefore, that the 
same line of reasoning should be applied in Massachu- 
setts. Local conditions as to market for ice, equipment 
available for ice-making that is regularly idle in sum- 
mer, water supply, etc., should govern the question of 
whether or not to engage in the business, but certainly 
no state law prohibiting this practice should be passed. 

Concerted action on the part of those interested in 
this subject in Massachusetts should be taken to pre- 
vent the passage of a law so reactionary, and that will 
establish a precedent that may work great hardship on 
utility companies. 


CO-OPERATION OF CONTRACTORS IN SE- 
CURING NEW BUSINESS. 


The progressive central station of today has a com- 
mercial department which has become a valuable and 
important part of the organization The commercial 
manager is of necessity a man of education and abil- 
ity, who recognizes the importance of co-operation in 
present-day business, and has, at least within compar- 
atively recent times, extended his every effort to secure 
harmonious relations, not only with the public, but with 
the electrical contractors and dealers in the territory 
served by the company. It has only been a short time, 
however, since the contractor made no effort to give 
to the public the service which came legitimately with- 
in the scope of his business, yet complained if the util- 
ity company encroached upon this field. Little or no 
attention was paid to retail stores, and the sale of fix- 
tures, electric fans in their season, and commodities 
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regularly used by the trade were all that he had to 
offer. 


The advent of the many electrical necessities for do- 
mestic use, however, has brought increased patronage, 
and today the large variety of heating and other cur- 
rent-consuming devices gives the contractor a greater 
opportunity and incentive to establish a retail trade. 
On the other hand, progressive central-station com- 
panies are convinced that it is for their best interests 
to co-operate rather than attempt to control or monopo- 
lize the sale of appliances by selling at cost or less and 
to leave the matter of wiring entirely in the hands of 
the contractor. | 

In many localities this policy has been consistently 
employed by the central station, and various methods 
for turning over to the contractors the wiring jobs that 
were originated by the central-station salesmen have 
been employed. The city of Rockford, Ill., is in the 
latter class and now announces plans for the current 
year which indicates a still further development in the 
effort to work in complete harmony with the con- 
tractor. As reported elsewhere in this issue, the cen- 
tral station will employ five additional house-wiring 
salesmen, whose commissions will be paid by the five 
electrical contractors of the city. This will enable the 
company to increase its sales organization to a point 
where an extensive campaign for new business can be 
carried on at an expense no greater than under previ- 
ous conditions. The contractors, on the other hand, 
will be securing the services of five competent men 
and will pay commissions only on work which they actu- 
ally obtain. 

It is also gratifying to note that a co-operative ad- 
vertising fund has been created in Rockford, to which 
fund each contractor has agreed to contribute a stipu- 
lated sum each month. This is certainly a step in the 
right direction and should result in the acquisition of 
much new business. 

It seems that the co-operation, which has reached 
such a high state in Rockford, could well be carried a 
step further and include the architect and prospective 
builder. The average architect is far behind the times 
as regards electrical wiring, and usually does not give 
the wiring problem the attention that it deserves. By 
co-operating with the architect and builder, the cen- 
tral station and contractor would insure the proper lo- 
cation and an adequate number of outlets. 

One of the crying needs in the electrical industry, 
that has developed as a result of the wide use of 
domestic appliances, is properly located outlets so 
that dining room and kitchen equipment can be con- 
veniently used and so that portable lamps can be 
employed without stringing wires from a central 
ceiling fixture as is now necessary in many of the 
older buildings. Much improvement in lighting con- 
ditions could also be effected by the proper co-opera- 
tion between the various interests. Here is where the 
central-station salesman and the contractor may work 
hand in hand. 


328 


The Manufacture of Rubber-Cov- 
ered Wire. 

Henry A. Morss, vice-president of 
the Simplex Wire & Cable Company, 
delivered a very interesting address be- 
fore the Chicago Jovian League on 
February 15, entitled “The Manufac- 
ture of Rubber-Covered Wire.” By 
means of stereopticon views Mr. Morss 
traced the development of the bare wire 
to the finished stages, and illustrated 
the operation of the various machines 
involved by means of moving pictures. 

The wire to be covered is first coat- 
ed with a thin layer of tin, which is to 
protect the wire from the sulphur con- 
tained in the ruLber. The various rub- 
ber working processes were described. 
Crude rubber is received in the form of 
biscuits of various sizes, and these are 
masticated and thoroughly washed to 
remove foreign substances, and after 
cooking the rubber is run through cal- 
enders, coming from these machines in 
the shape of homogenous sheets. 

Methods of stranding were described, 
and the operations of coating the wire 
with rubber insulation and cotton 
shown. 

Elaborate testing facilities are pro- 
vided for insulation and voltage tests, 
and in this work special machines have 
to be employed. In voltage tests a 
direct-reading voltmeter is employed to 
show the peak voltage applied to wire 
under test. 

——___--- T 


Jovians Guests of Ohio University. 

Fifty Columbus (O.) Jovians were 
the guests of the several electrical de- 
partments of the Ohio State University, 
of that city, February 12. The affair 
began with a six o'clock dinner at Ohio 
Union, the general club house of the 
university. Tribune C. J. Metz acted as 
toastmaster. 

A most interesting talk was given by 
Thomas E. Green, telephone expert of 
the Ohio Public Utilities Commission. 
Some ten or twelve years ago, when 
Sir Thomas Lipton sailed into New 
York Harbor on his yacht Erin, which 
accompanied the Shamrock, contestant 
in the America Cup races, the event 
was notable in an electric way, because 
the Erin carried the first wireless ap- 
paratus that had ever come into that 
port as part of a vessel equipment. It 
was of the DeForrest system. Mr. 
Green, who was in the service of the 
Western Union in New York at that 
time, expected to go into the wireless 
field, and spent several days at the time 
of the Erin’s arrival in handling the De 
Forrest apparatus. This experience 
formed the basis of his talk. 

On a tour of the electrical branches 
of the university the Jovians were given 
a number of demonstrations. At 9 
o’clock they heard the official arrival 
by wireless of the time at the National 
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Observatory, Washington, D. C. They 
also witnessed the operation of the 
oscellagraph, an apparatus for showing 
visibly current and voltage waves on 
electric wires by means of mirrors, and 
were shown some unique experiments 
in high-frequency current.’ The Jovian 
Order is well represented at the uni- 
versity through some of its professors. 
R gn ee, 


Philadelphia Section Activities. 


The January meeting of The Philadel- 
phia Electric Company Section, National 
Electric Light Association, was Ladies’ 
Night, and was held on Tuesday evening, 
January 19, in Lu Lu Temple, Philadel- 
phia. After a musical program, Francis 
Harvey Greene, professor of the West 
Chester Normal School, spoke upon “The 
Nature and Worth of Wit and Humor.” 
De Mar, the noted cartoonist of the 
Philadelphia Record, gave some demon- 
strations of his facility with the use of 
crayons. Other entertainment features 
followed. 

Approximately 1,400 persons were in 
attendance. 

The combination meeting of the Engi- 
neering and Commercial Department 
Branches of the Section was held in the 
Auditorium of the Meter Department, 
on Tuesday evening, January 5. H. Carl 
Albrecht presided. The meeting was 
opened with several selections by the 
Norristown Mandolin Club. R. B. Ely, 
of the Commercial Branch, gave an ab- 
stract of the Illuminating Section of the 
“Electrical Salesmen’s Handbook.” P. 
H. Bartlett gave a very interesting talk 
upon the Stannos method of house wir- 
ing. James T. Maxwell, the Company's 
general agent, presented prizes aggregat- 
ing $35 to W. H. Wohnus, Horace 
Nusbaum and John R. Keenan, all so- 
licitors of the Company. In the spring 
of 1914, being convinced that solicitors 
could do much toward introducing the 
appliances on the system, Mr. Maxwell 
tried a personal experiment by offering 
three prizes, one for $15, and two of $10, 
to the solicitors who obtained the best 
results along these lines. Much activity 
was stimulated among the solicitors gen- 
erally. The total number of appliances 
placed upon the system as a result of 
these prizes being offered, was 274 in 
the year 1914, representing a sale value 
of about $4,500. A rising vote of thanks 
was extended to Mr. Maxwell for the 
prizes. The chairman of the meeting 
then introduced Harold C. Goodwin, Jr., 
winner of the Doherty Medal last year, 
who spoke upon some distribution prob- 
lems. After a few remarks by C. J. 
Russell, the meeting was adjourned. 

The combination meeting of the Ac- 
counting Department Branch and the 
Meter Department Branch was held in 
the Auditorium of the Meter Department 
on January 12. The speaker of the eve- 
ning was Harold Earle Cook, lieutenant 
commander in the United States Navy. 
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Electrical Exports for December 
` and for the Year 1914. 


The report of the Bureau of Foreign 
and Domestic Commerce, covering the 
foreign commerce of the United States 
for last December, and also for the cal- 
endar year 1914, has been published. 
From this are taken the following data 
respecting the electrical exports for the 
two periods named: 

The December electrical total was 
slightly below that of the preceding 
month, and, of course, still much below 
that of the corresponding month in 
1913. For the four classes for which 
the number of articles shipped is given 
in the government reports, there were 
exported in December the following: 
Electric fans, 693; arc lamps, 52; car- 
bon-filament lamps, 34,856; metal-fila- 
ment lamps, 383,545. 

In the following table are given the 
detailed figures for the several classes 
for last December, and for the corre- 
sponding month of the preceding year: 


Articles, Dec. 1914. Dec. 1913. 
Batteries 2 s2204 fee ve eau $ 58,947 $ 45,428 
Dynamos or generators. 262,325 181,497 
Fans Aaea sae ato. b aie tes Se, bts 13,784 19,012 
Insulated wire and ca- 

bles measu aarue eee Heels 92,146 190,090 
Interior wiring supplies, 

etc. (including fixtures) 54,836 52,125 
Lamps— 

ATO ole ise aos ese aun wean 742 2.776 

Carbon-filament ...... 3.962 14,755 

Metal-filament ........ 64,058 21,267 
Meters and other meas- 

uring instruments .... 21.200 ........ 
MOTOTS 23 2s en ee aaa 271,192 376,122 
Static transformers .... 62,097 134,213 
Telegraph instruments 

(including wireless ap- 

paratus). cede dae e ts oe 2,118 31.909 
Telephones ....cccceceees 113.627 159.030 
All Other wees ses ise. 599,529 1.005.245 

Total scuceuee ee e iener $1,620,563 $2,233,999 


The following table gives the monthly 
totals for the year 1914. This shows 
that early in the year already there was 
a decline month by month from the high 
totals of 1913, which became most 
marked, however, in August, the first 
month of the war. 

Electrical 


Months, 1914. Exports 
Janüaty ser coarest eces taat oi i aA $1,947,645 
FeDTUATY ua ees gs ooo a8 anane ko SNORE 1,939,513 
March ares 24 2 aS Sone a bce bo Ww arenes 2,104,232 
PEE) erene avd eare vaya weese- bk a ae eae eek 1,741,501 
May vce cas aerator aces bsb We we a wd eee a aim 2,040,720 
UNG oasen Oe eee ee ee ew eae 1,450,437 
aN Saar tava ie au a A db auarenk ones 1,415,360 
AUBUSt.. 50. 46a ee kite eS Skee Gow ew ewe 1,024,010 
September wevsis ven ew sed ews eo ace 1,548.468 
OCLODE?: sra aad Gewese wea bre data acer 1,494,792 
INNOVEMIIDED  rescerarive venk wis ace awed 1,644,723 
Deceinber oc 26.5 has hi eee Sw ates Giese 1,620,563 


In the following table are given the 
annual totals for the years followiag 
1908, when the last general export de- 
pression reached its lowest point: 


Electrical 
Years Exports. 
THOS ciao Ble wipe ee a oie ae Sins Wee Oa ores $12,613,730 
TONO Wate kc eae oO ek eae eau ws ated 18.027,550 
GTO barea Weg yew enacts gee ecas: wai She anata eee 17,001,126 
DOD? sie aste swe a ta te See ORS S es 19,355,536 
1912 tenes dit easy ana E wa a a lee ae inet 23,212,813 
1913 se uch ee che Pea E esos 28,197,363 
Jls ice wing ee hee eee wha EENS 19,963,116 


The longest electric power transmis- 
sion line in service is between Bishop 
and El Centro, Cal., a distance of over 
400 miles. 
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Electricity in an Automobile Assembling Plant. 


A new assembling plant has recently 
been completed in Denver by the Ford 
Motor Company. The building covers 
a ground area of 129 feet by 172 feet, 
four stories and a basement and is built 
of the Cantilever flat-slab system of 
reinforced concrete. Each floor has its 
outside surfaces almost- entirely of 
glass excepting the room necessary for 
sills and concrete construction. 


This building was constructed with 


the aid of electric drive, using a five- 


horsepower motor for brick hoist, 7.5 


This article describes the elec- 
tric motor equipment in a plant 
devoted to automobile assembling 
in Denver. The installation is 
similar in every respect to other 
assembling plants contemplated 
in various localities, and to those 
already in service in various cities 
of the country. The Denver 
plant is the most recent one 
erected. 


means of an elevator driven by a 25- 
horsepower motor. 

In the basement, the work of assem- 
bling the chassis, fenders, etc., is car- 
ried on.. A five-horsepower motor run- 
ning at 1,700 revolutions per minute is 
direct-connected to a four-inch cen- 
trifugal pump made by fhe Lawrence 
Manufacturing Company which circu- 
lates the hot water for heating the 
building. A 20-horsepower motor run- 
ning 860 revolutions per minute drives 
a 6 by 8 Bury air compressor. The 


A 20- Horsepower Motor Driving a Machine for Limbering Up the Engines and Bearings—Ford Motor Company, Denver. 


horsepower for a timber hoist, two 15- 
horsepower motors connected to con- 
crete hoists and two 10-horsepower 
motors driving: concrete mixers, one 
being half cubic yard concrete mixer 
(Chicago) and the other a Cropp mixer 
of 22 cubic feet capacity. The total 
concrete used in the structure was ap- 
proximately 5,000 cubic yards. 
Throughout the building there are 
700 48-candlepower tungsten lamps 
used, and although glass is on all four 
sides of the building, at each floor 


lights are kept burning all day in the 
central part of each floor and also in 
the basement, while during cloudy days 
and late in the afternoons during win- 
ter months, all of the lights are liable 
to constant use. 

Forty cars of automobile parts to be 
assembled were recently received at 
the Denver plant and were unloaded 
from the cars at the first floor or upon 
the platform where they were conveyed 
to the basement and from these floors 
distributed to the upper stories by 


compressed air is used for inflation of 
tires and for operating various pneu- 
matic tools in the machine shop. A 
five-horsepower motor running at 1,700 
revolutions per minute operates a 
punch press which is used for rivet- 
ing braces for the fenders and other 
parts about the body. This applica- 
tion is shown in one of the accompany- 
ing illustrations. 

On the first floor is a five-horse- 
power motor running at 1,130 revolu- 
tions per minute, driving a wheel 
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painting machine. This machine con- 
sists of a 30-gallon steel tank in which 
is a vertical shaft and to which, at the 
lower end, the automobile wheels are 
connected one at a time. It is adjust- 
able so that it may be lowered into the 
paint, dipping the wheel and being ele- 
vated in the tank. After being brought 
up to speed, the centrifugal force 
spreads the paint evenly over the 
wheel and deposits any surplus against 
the inside surface of the tank. This is 
shown in one of the accompanying il- 
lustrations. 

On the second floor is a two-horse- 
power motor running at 1,130 revolu- 
tions per minute, driving a Ford mag- 
neto used for testing spark coils. A 
20-horsepower motor of 850 revolu- 
tions per minute drives the following 
machines in the machine shop: <A 
lathe, drill press, boring mill, emery 
wheel and a machine for “burning” in 
the bearings of the car wheels. After 
the wheels have been finished at the 
factory, they are placed on their bear- 
ings in the assembling plant and ad- 
justed to position. They are then 
turned in this condition until worn 
smooth. A 20-horsepower motor, 750 
revolutions per minute, drives a ma- 
chine for limbering up the Ford gaso- 
line engines, adjusting the differential, 
etc. These machines are driven at 
their rated speed. An ammeter is 
placed in the circuit supplying electric 
current to the motor and the engines 
are operated in this manner until the 
current indicated by the ammeter has 
decreased to a minimum, showing that 
the bearings are thoroughly polished 
and free and easy to run. The same 
motor is used for driving and testing 
the gasoline engines and for testing 
the adjustments, oil circulation, etc. A 
five-horsepower motor running at 1,100 
revolutions per minute drives a band 
saw used for the making of crates, 
boxes, etc., necessary for shipment. 

On the third floor are assembled the 
steering gears, mufflers, fenders, and 
the bodies. On this floor is a 7.5- 
horsepower motor running at 855 revo- 
lutions per minute, driving a starting 
machine. This machine, shown in one 
of the illustrations, consists of two 
shafts placed on a platform two feet 
high with sloping runways, and sheave 
wheels are so placed and adjusted that 
after the car is run upon this platform, 
the hind wheels fit into the grooves of 
the sheave wheels so that each wheel 
fits a corresponding sheave wheel on 
each of the two shafts. When these 
sheave wheels are therefore brought 
up to speed, they drive the engine and 
turn it over, in this way acting as a 
starter for starting up the machine. 
The machine is then run upon the ele- 
vator and taken upon the roof where 
it is driven upon the testing course 
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for final testing and adjusting purposes. 

On the fourth floor is done the up- 
holstering, finishing and painting of 
the hoods, fenders and all metallic 
parts. These are dipped in a special 
paint-treating tank and then suspended 
in two japanning ovens, each 9 by 18 
feet. These use a consumption of 1,500 
cubic feet of artificial gas per hour, 
allowing a variable temperature de- 
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slope for drainage. After this a layer 
of concrete was placed and above this 
a five-ply felt and tar roofing. Two 
inches of cement mortar were then cov- 
ered over all and 6 by 9-inch roof til- 
ing one inch thick made by the Hinds 
Roofing Tile Company of Denver was 
set in the mortar, completing a very 
smooth surface and providing an ideal 
floor for driving and testing the cars. 


Machine for Starting Engines, Driven by a 7.5-Horsepower Motor, Ford Motor Com- 


pany, 


pending upon the pieces to be treated, 
ranging from 680 degrees, Fahrenheit 
maximum to whatever lower tempera- 
ture is required. 

The factory has a capacity of 30 
complete cars per day and all electric 
current and gas is supplied by the Den- 
ver Gas and Electric Light Company. 

The roof has been specially built for 
testing purposes of all the Ford motor 
cars. This roof has a parapet of from 
three to ten feet above the surface of 
the roof, depending upon what part of 
the slope is observed. After the regu- 
lar horizontal concrete floor roofing 
was installed, cinders were placed in 
such condition as to give the necessary 


Denver. 


The total connected horsepower in- 
stalled at the Ford assembling plant at 
Denver aggregates 127, this represent- 
ing the installation of 14 separate mo- 
tors. The maximum energy consump- 
tion for any one month occurred in 
April when the kilowatt-hour reading 
was 5,130. The average consumption 
per day is 197 kilowatt-hours, exclusive 
of lighting. 

The plant operates nine hours pef 
day, six days per week and the aver- 
age kilowatt-hours per month per con- 
nected horsepower is 43.8. The maxi- 
mum monthly operating-time load-fac- 
tor is 23 per cent and the average load- 
factor 1s 7.5 per cent. 
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Wheel-Painting Machine in Ford Assembling Plant Driven by Five-Horsepower Motor. 


The following is the lighting con- 
sumption during 1914, using 700 60- 
watt lamps: January, 3,580; February, 
3.640; March, 3,290; April, 4,700; May, 
3,390; June, 3,530; July, 3,350; August, 
3.549: September, 3,760; October, 4,240; 
November 4,930; December, 5,830. 

The accompanying table gives a list of 
the motors installed with their respec- 
tive drives. Energy is supplied by the 
Denver Gas & Electric Light Company 
at three-phase, 220 volts. 


No. Horsepower. 
1 5 


Application. 


Driving a four-inch centrif- 
ugal pump for circulating 
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to ore 


P water in heating sys- 
te 


Driving an 8 by i-inch Berry 
air compressor for supply- 
ing pneumatic tools; and 
for inflating tires. 

Belted direct to punch press. 

Driving wheel-painting ma- 
chine. 

Driving Ford magneto-test- 
ing machine. 

Driving line shafting which 
operates one Reed 18-inch 
lathe; two Reed 16-inch 
drill presses; one 16-inch 
shaper; one four-inch 
pressing machine for 
reaming cylinders of the 
engines; one hack = saw; 
and one 12-inch emery 
wheel, 

Driving 
chine. 

Driving starting machine. 


limbering-up ma- 


Punch Press Driven by a Five-Horsepower Motor at Ford Assembling Plant. 


ELECTRICIAN 331 

1 1 Driving exhaust fan. 

1 5 Driving six-inch blower. 

1 2 Driving centrifugal pump 
for circulating hot water 
for the enameling tank. 

1 25 Driving freight - elevator 


mechanism. 
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The Union Gas & Electric Com- 
pany Forms Company Section, 

N. E. L. A. 

The Union Gas & Electric Company 
Section of the National Electric Light 
Association was formed at a meeting of 
the officials and employees held at the 


_ offices of the company on Thursday eve- 


ning, February 4. 

This meeting, which was a very en- 
thusiastic one, was addressed by T. C. 
Martin, secretary of the N. E. L. A, 
who gave a very interesting talk on 
Company Section work as reviewed by 
him in an extensive trip he had just 
completed, which included a visit to the 
Pacitic Coast. W. W. Freeman, presi- 
dent of the Union Gas & Electric Com- 
pany and past president of the N. E. 
L. A., presided at the meeting and 
gave a talk on the scope of the work 
of the Association and the purpose of 
Company Sections. A report was 
made by T. F. Kelly, chairman of the 
Ohio Membership Committee, of the 
N. E. L. A., on the formation of the 
Company Section at Dayton on the 
preceding evening. 

The following officers were elected: 

Chairman, F. R. Healey; vice-chair- 
man, Fred E. Schornstem; secretary, 
W. A. Wadsworth; treasurer, W. L. 
Krohme. 

Announcement was made by the 
chairman of the Program Committee 
which would indicate that the section 
will become very active, as arrange- 
ments which have already been per- 
fected will make it necessary to hold 
special meetings aside from the regu- 
lar monthly meetings, which will oc- 
cur the first Thursday of each month. 

One hundred and twenty-one appli- 
cations for membership were received 
and this number is expected to be 
added to very materially, and there is 
every reason to believe that this com- 
pany Section will become one of the 
most enthusiastic. 

—_—___~-—___ 


Electrical and Mechanical Features 
of Panama Canal to be Described 
by Mr. Schildhauer. 

At a joint meeting of the Chicago 
Section, American Institute of Electric- 
al Engineers, and the Electrical Sec- 
tion, Western Society of Engineers, to 
be held in the latter society’s rooms, 
Monadnock Block, Chicago, on the 
evening of February 23, Edward 
Schildhauer, mechanical and electrical 
engineer of the Panama Canal, will 
present a paper touching on “Features 
of the Mechanical and Electrical In- 
stallatron, Panama Canal. 


N 
N 
N 
N 
N 
S 
X 
N 


Wea 


77 


AANSEN 


Present Necessity for Economy in 
Manufacturing Opportunity for 
Central Stations, as Evidenced 
by Lehigh Contracts. 

The Lehigh Valley Light and Power 
Company of Allentown, Pa., has good 
reason to believe that the advance 
guard of renewed prosperity has ar- 
rived in spite of the depressing indus- 
trial conditions suffered by this coun- 
try in its role as the innocent by- 
stander of the great European con- 
fiict. This is evidenced by the contracts 
for central-station energy signed up 
recently. Among the larger loads add- 
ed to this company’s lines recently are 
the following: 

The Traylor Engineering & Manu- 
facturing Company, which is erecting 
a large new addition to its plant in or- 
der to fulfill a $10,000,000 order for 
automobile axles. The contract calls 
for 500 horsepower in power and light- 
ing. The power demand will be taken 
by 25 motors and it is planned to dis- 
place the 80-horsepower isolated plant 
as soon as conditions become favorable 
for its disposal. 

The Bryden Horse Shoe Company 
of Catasauqua, Pa., which is working 
on a large order to supply horseshoes 
to some of the countries now engaged 
in the European struggle. The initial 
contract called for 80 horsepower to 
relieve the company’s isolated plant of 
most of its wasteful labors but an addi- 
tional 50 horsepower has since been 
connected up. 

One of the greatest factors contrib- 
uting to the success of the Lehigh 
Valley Light & Power Company in its 
relentless war on the money-burning 
isolated plant is its exceedingly equi- 
table schedule of power rates scienti- 
fically designed to cover all conditions 
of industrial operation to the mutual 
advantage of the consumer and the cen- 
tral station. 

———_—_.2---@—_____ 
New Park Lighting System for 
Louisville. 

Two hundred and fifty electric light 
standards are to be installed by the 
Louisville (Ky.) Gas & Electric Com- 
pany in the city parks and along the 
parkways, replacing some 215 gasoline 
lamps, which have been doing duty, ac- 
cording to the terms of a contract just 
closed between the company and the 
Board of Park Commissioners. The 
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contract, renewable annually, is to run 
for a period of 10 years, and provides 
that each lamp, to be owned, installed 
and maintained by the lighting com- 
pany, shall be paid for at the rate of 
$35 a year. The system will replace 
practicaly every gasoline lamp in the 
park system, and burn all the year 
around, whereas the gasoline lamps 
have burned only in the summer 
months. . 
Negotiations between the Board and 
the lighting company were expedited 
in the interests of the labor situation, 
and a large number of men will be 
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Unique Arrangement of Switches 
for Motor Service. 


An interesting arrangement of 
switches, whereby a customer is en- 
akłled to have as many motors as he 
desires to purchase, and yet his con- 
nected load is limited to the size of 
the largest motor, has been worked 
out by a utility in the Middle West in 
connection with rural service. 

The scheme consists of a number of 
double-throw knife switches, connected 
as shown in the accompanying sketch, 
in which, for clearness the two or three 
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MOTOR 


Several Motors Operating 


Alternately. 


given work at once digging the trenches 
and installing the apparatus. The 
standards, of cast iron, corrugated, will 
stand 200 feet apart on alternate sides 
of the streets, and will be fed through 
an underground armored steel cable. 
The trenches, which must be dug, will 
total eight miles in length. The stand- 
ards, similar to 77 which the company 
installed some time ago on Eastern 
Parkway, will be topped by an oval 
globe, which will contain a 100-watt 
nitrogen-filled lamp. The standards al- 
ready in use have been giving excellent 
service. The contract was halted for 
a time while the park commission in- 
vestigated conditions in other cities, 
finding that the rates prevailing in 
Louisvile are favorable to those en- 
joyed elsewhere, except in cases where 
they have been put to abnormally low 
figures by reason of ruinous competi- 
tion. e E 


wires (as the case may be) are indi- 
cated by a single line. l 

A brief inspection of this sketch will 
show that it is impossible to operate 
more than one motor at a time, and an 
arrangement like this might be used to 
advantage in many city power installa- 
tions. 
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Street Lighting for Mankato. 


The city council of Mankato, Minn., 
has awarded a six-year “street-lighting 
contract to the Consumers Power Com- 
pany, the price per arc lamp being fixed 
at $60 per annum. Provisions are also 
made for the supplying of current for 
an ornamental lighting system in the 
business district, which the city pro- 
poses to install. Negotiations are now 
in progress toward the displacing of 
steam by electric power in the municipal 
water works. 
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Statistics on Business of United 
Electric Light & Power Com- 
pany. 

At a recent meeting of the Associa- 
tion of Employees of the United Elec- 
tric Light & Power Company, New 
York City, Joseph F. Becker, sales man- 
ager of the company, outlined to the 
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New Business Taken. 


employees and the members of the As- 
sociation the activities of the sales de- 
partment during the year 1914. 

Mr. Becker showed some very inter- 
esting slides, giving the total kilowatt- 
hours sold, together with the revenue 
of the company for the past five years. 
In addition, a number of slides showing 
the larger propositions secured by the 
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representatives of the sales department 
during the previous year, among which 
were several prominent loft buildings 
of modern type, together with a number 
of moving picture houses along Broad- 
way. The speaker pointed out that the 
sales department had secured every 
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building that had been erected on 
Broadway during the year 1914. 

The accompanying illustrations show 
the development of the company’s busi- 
ness during the period from 1910 to the 
end of 1914. The curve showing new 


business connected during this period 
is very interesting, inasmuch as the 
gain made in 1914 was greater than that 


Total 


of the three preceding years combined. 
The curve showing the peak in kilo- 
watts indicates a uniform advance, this 
showing that the new business is of a 
high load-factor and diversity-factor. 


Farm Exhibit in Columbus. 


In the opinion of agricultural ex- 


MILLIONS om KILOWATT HOURS 
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to 5, by a lecture and demonstration on 
“Electric Light for the Farm.” 

This feature, which comprised one of 
many arranged for the 1,500 farmers 
who had registered for the week’s col- 
lege course, was under charge of C. 
M. Emerson, a farm engineer, of 
Columbus. On the stage of a large 
auditorium he had a full equipment of 


19i 1912 1913 


Revenue from Energy Sold. 


appliances, including incandescent 
lamps, washing machine, vacuum clean- 
er, and a number of small household 
conveniences, such as electric irons, 
toasters, etc. 

The demonstration showed farm- 
house and outbuilding lighting, with 
use in the latter of a semi-portable 
lamp by which dark corners could be 


19'ı, 1912. 1913, 1914. 


Total Kllowatt-Hours Sold. 


perts, farmers will soon be seizing up- 
on the modern convenience of electric- 
ity in the home with the same avidity 
with which they are now taking hold 
of the automobile. This belief was re- 
flected at Farmers’ Week, Ohio State 
University, Columbus, O., February 1 


explored without danger of fire. An- 
other object-illustration showed the 
farmer’s wife starting the washing ma- 
chine while she was getting breakfast, 
and using electricity in the performance 
of various household duties during the 
day. 
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New-Business Plans of Rockford 
Company. 

For the past few years the Rockford 
Electric Company, Rockford, IIL, has 
carried on a vigorous campaign for se- 
curing the business of already built 
houses and the excellent results that 
have been secured, particularly since 
the inauguration of the deferred-pay- 
ment plan of payment, have more than 
justified the efforts that have been ex- 
tended. The company has always re- 
frained from engaging in house wiring 
and all of the business so far obtained 
has been turned over to the various 
electrical contractors. The plan has 
been to turn over to each contractor 
an equal volume of business and in 
addition a bonus has been given the 
contractors for contracts secured with- 
out the assistance of the central-station 
company. 

The increasing business among own- 
ers of already built houses has pro- 
gressed to such an extent, and the 
profits to the contractors have been 
such that a readjustment of the old 
plan was thought desirable by A. C. 
Martin, new-business manager of the 
company, and a new method worked 
out by which the contractors would 
stand their share of the expense. With- 
out exception all have agreed to the 
change so that greater results than ever 
before are anticipated this spring. 

Under the new plan an advertising 
fund is being created, into which each 
contractor pays $10 per month. This 
money will be used by the new busi- 
ness manager and will supplement the 
regular advertising of the company. By 
spring the fund will be of sufticient size 
to carry on a comprehensive campaign 
and as payments will continue through- 
out the year it will mean that there 
will be over $600 available for adver- 
tising. 

Another feature of the Mr. Martin’s 
plan is a co-operative scheme for em- 
ploying salesmen for house wiring. The 
practice of the company ‘in former 
years has been to add three special 
house-wiring salesmen to the regular 
force. This spring five extra salesmen 
will be employed and one man will be 
assigned to each of the five contrac- 
tors of the city. A salary of $45 per 
month will be paid by the company to 
each man who will in addition receive 
a commission on each contract, these 
commissions to be paid by the contrac- 
tor. These men will work out of the 
office of the company and be under 
the new-business manager. 

This plan, it is thought, will work 
well for all concerned. The central 
station will obtain the services of five 
men for the cost of three, the contrac- 
tor cannot lose as he pays a commis- 
sion only on work he does. and the 
salesmen will be enabled to earn more 
than if receiving a straight salary. as 
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the commissions are liberal and in ad- 
dition the central station will continue 
to pay an extra commission of 25 cents 
for each domestic appliance sold. 

Another innovation planned by Mr. 
Martin for the spring campaign will 
be the employment of a man whose 
sole duty it will be to secure prospects 
for the salesmen. He will have noth- 
ing to sell but will make a house-to- 
house canvass explaining the company’s 
house-wiring proposition to every 
house owner in the city. This will en- 
able the salesmen to devote their en- 
tire time to live prospects. 
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Many New Possibilities of Electric 
Heating and Cooking Brought 
Out in Meeting of British Cen- 
tral Stations. 


According to a statement made by 
Harold Gray, electrical engineer, of the 
Accrington (England) Corporation, 
electric heaters of the radiant resistor 
type are rapidly superseding the lum- 
inous radiator as a heating medium, ex- 
cept for special purposes. The former 
renders possible toasting and grilling 
in a Dutch oven and sections can be 
cheaply renewed. Mr. Gray followed 
up his statement on this subject in an 
address to the Point Five Association 
in London, with an account of an ex- 
periment that he had carried out in con- 
nection with the heating of a church, 
where the congregation suffered from a 
severe down-draught. The electrical de- 
partment, when appealed to for assist- 
ance, remedied the trouble in the fol- 
lowing manner: A ring of resistance 
strips covered with expanded metal 
with occasional gaps, was run round the 
nave of the church at a height of 21 feet 
from the floor and 15 feet from the top 
of the main aisle. The total loading of 
the heaters was 20 kilowatts, the switch- 
ing arrangements being such that either 
10 or 20 kilowatts could be applied. 
This circuit was turned on early in the 
morning, with the ventilators in a def- 
inite position to create an upward cur- 
rent, and thus the humid atmosphere of 
the building was eliminated. Mr. Gray 
suggested that the development of this 
application might form a useful Sunday 
morning load. He later advocated sim- 
plihcation of the electric cooker, con- 
tending that a thoroughly reliable 
article could be obtained at a reason- 
able price if all elaborations were ex- 
cluded. The simpler the machine the 
less trouble it would give in the long 
run. An electric cooker built on lines 
similar to those adopted for gas cook- 
ers appeared.to give satisfaction in the 
majority of cases. It should be of cast 
iron construction, with removable fit- 
tings, with hot plate and grill on top 
of oven and without indicators, ther- 
mometers and inspection window. Of 
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course, where the consumer was pre- 
pared to pay for a better class article 
elaborations were highly valued, but 
Mr. Gray saw no reason why the sim- 
pler class mentioned could not prac- 
tically be standardized today admitting 
of cheapened manufacturing in large 
quantities. Hot plates could not be so 
easily standardized, but he thought that 
ultimately the most satisfactory type 
would be the radiant heat hot plate. 
Rapid operation could never be effected 
if the heating element had to heat up 
an iron plate as a preliminary to the 
heat being passed on to the cooking 
vessel, 

Many interesting points of practical 
value emerged in the course of the dis- 
cussion which followed Mr. Gray’s ad 
dress. For instance, Mr. Roles, city 
electrical engineer, of Bradtord, report- 
ed that in his city there was hardly 
any demand for luminous radiators, and 
many consumers Were using resistance 
heaters for toasting and food prepara- 
tion, as well as for heating rooms. His 
principal trouble in regard to resist- 
ance heaters was not in selling them, 
but in securing them from the makers. 
Mr. Shaw, in the Ilford district. also 
finds the resistance type of heater the 
most popular, while at Worcester an- 
other engineer of the same name re- 
ports activity in converting lamp heat- 
ers to resistance type, a proceeding 
which can be done at small cost, and 
which modernizes the appliance. In the 
Worcester territory there is still at 
work in one of the flour mills an elec- 
tric cooker which has been used for 
baking and testing bread for the past 
20 years. The engineer of this same 
city said that if there could be put on 
the market an electric soldering iron 
with cheap reversible elements and sat- 
isfactory for industrial purposes, there 
would be a use for 1.000 of them in one 
canning factory alone. A. Hugh Sea- 
brook, of Marylebone, mentioned a new 
method of heating rooms by thermo- 
static control, which by reducing cur- 
rent consumption would bring electric 
heating within the means of a far larger 
circle of consumers. At a street lav- 
atory in his area of supply a thermo- 
statically controlled electric hot-water 
system for wash basins has been in- 
stalled, and though the full limit of its 
economy has not yet been reached it 
is already cheaper than gas. Mr. Sea- 
brook also mentioned a block of flats 
which was being erected in his district. 
The builders have wired it for heating, 
cooking and lighting, electrically heated 
water will be supplied. and a consump- 
tion of 1.000.000 kilowatt-hours per an- 
num, or 2.500 kilowatt-hours per head 
of its residents, is estimated. He gave 
this as an example of the enormous field 
of domestic electric service that still 
remained awaiting development. 
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An Effective Central-Station Ad- 
vertisement. 

The far-reaching effectiveness pos- 
sible in the properly illustrated argu- 
ment feature in central-station adver- 
tising directed to the consumer is ef- 
fectively set forth in the accompanying 
reproduction of a recent advertisement 
of the New York Edison Company, ap- 
pearing in New York dailies. Here is 
an announcement designed to attract 
and impress consumers and others with 
one important message—the Ifrering 
cost of electric light and power for 
house consumption; it is evident that it 
adequately fulfills this mission, and, 
more than likely, to a rather unusual 
degree. 

Features have been incorporated in 


a 


As a specimen of central-station con- 


sumer advertising to reach a high point 


of efficiency and possibilities, this ad- 
vertisement is worthy of very careful 
study. 
eee ne EE 
Ice-Making by Central Stations 
Not Recommended in Massa- 
chusetts. 


A special commission designated by 
the Massachusetts Legislature of 1914 to 
investigate the desirability of placing the 
business of supplying ice under state 
supervision and control, and of permit- 
ting electric light and power companies 
to engage in the manufacture and sale of 
ice, has reported to the present Legisla- 
ture. 

The Commission consists of the Attor- 
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Effective Advertisement of the New York Edison Company Appearing In Dally Papers. 


this advertisement that carry a dual 
object: (1) To arouse particular in- 
terest from the viewpoint of the reader, 
a consumer or possible consumer, by 
dealing with the important element of 
cost, and (2) from the company end of 
using as a basis for this argument the 
familiar Edison figure, thus fostering 
in the reader’s mind this established 
trademark in a novel manmer. 

With human interest caption, the 
message of “What One Cent Will Buy,” 
is designed for creating attention and 
perusal, covering necessities common 
to every well equipped home; it is a 
convincing argument of reason. The 
employment of the Edison figure pre- 
sents an illustrative idea that cannot 
miss its aim, for at a glance it drives 
home the message that the candlepow- 
er-hours obtainable for one cent have 
multiplied eighteen times from 1884 to 


1914, or from 9.1 to 166 candlepower- 
hours. 


ney General, the Gas and Electric Light 
Commissioners and the Public Service 
Commissioners. Hearings held at Bos- 
ton, Mass., were reported in the Exec- 
TRICAL REVIEW AND WESTERN ELECTRICIAN 
for October 24 and November 14, 1914. 

On that portion of the subject which 
concerns central stations, the Commissio.: 
recommends that it is inexpedient for 
central stations to engage in the ice busi- 
ness. It is pointed out that the charters 
of existing companies do not give this 
right. The proposal is a definite depar- 
ture from present policy in Massachu- 
setts. There are other businesses, the 
Commission says, that are more feasible 
for central stations to take up as side 
issues than ice-making, which has the dis- 
advantage of involving long periods of 
idleness of apparatus during the winter 
seasons. 

To enter this field might raise the issue 
of entering other lines of activity of va- 
ried nature, and this would complicate 
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the effective supervision and regulation of 
lighting and power companies by the 
State Commission. “The electric compa- 
nies have an immense field for their ac- 
tivities in the manufacture, distribution 
and sale of electricity alone, only as yet 
but partially occupied. The Commission 
believes that it would be unwise to divert 
their energies from, or to complicate the 
solution of, a problem of such essential 
importance to the public, and it finds no 
promise of a sufficiently compensating 
advantage to the consumers of ice,” the 
report says. 

The Commission recognizes the oppor- 
tunity offered lighting companies to sell 
power at off-peak times, for the manu- 
facture of ice by separate parties, espe- 
cially by ice companies regularly supply- 
ing the natural product, as an auxiliary 
to the sources of natural ice, particularly 
in case of failure of sufficient natural 
ice being harvested. 

The Commission further recognizes the 
fact that in the warmer parts of the 
country the lighting company is the nat- 
ural and logical producer of artificial ice. 
The statement is made that in New York 
City manufactured ice seems to be dis- 
placing natural ice. 

The Commission estimates the invest- 
ment necessary to produge ice, at about 
$1,000 per ton of daily capacity, and that 
if a plant is operated continuously to its 
full capacity the cost of production would 
be about $1.00 per ton. 

2-2 


New York Edison Reduces Acci- 


dents One-Third. 

The General Safety Committee of 
the New York Edison Company, in a 
report recently filed, records that in 
the last six months accidents to em- 
ployees have been reduced 33.33 per 
cent. During the months of August, 
September, October and November, 
1914, the operating departments were 
practically free from accidents. It is 
interesting to note that most of the 
accidents are of such a minor nature 
that the employees seldom miss even a 
day’s work and that only nine per cent 
of the total number of accidents are 
caused electrically. 

The company has always given the 
most careful attention to accident pre- 
vention and a special safety organiza- 
tion headed by J. L. Murrie, a safety 
engineer, has charge of the work. The 
General Safety Committee is composed 
of one representative from each de- 
partment, who also act as chairmen of 
special field committees. The duty of 
the field committees is to spread the 
safety idea and obtain suggestions for 
improvements in safety methods. 
Monthly meetings of the general com- 
mittee are held and careful considera- 
tion is given to all suggestions which 
are referred for final action to the offi- 
cers of the company. 
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Electric Sign Data 


Spectacular Theater Sign in Cin- 
cinnati. 

The Cincinnati vaudeville house of the 
B. F. Keith syndicate has installed what 
is claimed to be one of the largest and 
most striking electric signs in the city, 
the work being completed and the lights 
turned on a few weeks ago. The sign 
is the work of the Electric Carriage Call 
Company, of New York. For some time 
.the location of the theater, on Walnut 
Street, between Fifth and Sixth, had 
been designated at night only by an ordi- 
nary lettered sign showing its name, 
with a smaller sign at each end of the 
canopy bearing in electric letters the 
name of the head-liner. Manager Royal 
decided, however, that something more 
conspicuous was desirable, and the de- 
sign submitted by the New York con- 
cern seemed to fill 
the bill admirably, 
as a brief descrip- 


tion of it will 
show. 
As usual with 


theater signs, the 
object of which is 
to point out the 
location of the 
house from a dis- 
tance, thus serv- 
ing the double 
purpose of enabl- 
ing strangers to 
find it and of ad- 
vertising it to the 
public in general, 
this sign is rather 


narrow for its 
relatively great 
height. Running 


up 58 feet above 
the canopy roof, it 
is considerably 
higher than the 
three-story build- 
ing in which the 
theater is located, 
and is visible not 
only from points 
several blocks dis- 
tant in the down- 
town section, but 
from the hill-top 


over to the letters indicating the name 
of the theater—"B. F. Keith’s,” in block 
letters two feet high. These letters are 
painted in red, against a white back- 
ground, making them almost as con- 
spicuous during the daylight hours as 
at night. At night they are illuminated 
in red, standing out clearly with no back- 
ground except that given by the broken 
lines of light representing water flow- 
ing from the fountain above. n 
This fountain is outlined at the top 
of the sign, and flows continuously, the 
flow being represented by flashing lights, 
flowing upward from the fountain to a 
height of about 12 feet above the bowl, 
and downward to the bottom of the 
sign. The figure of a fairy rests upon 
the bowl, and is completely lighted, with 
wings painted and ligted in purple, which 
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Spectacular sign erccted for Keith Theater, in Cincinnati, O. 
The sign is 58 feet high and + feet wide. 


The base, containing 


are moved slowly when the sign is light- 
ed, by a flashing device. The water is 
rendered very natural by the green caps 
in which it 1s outlined. 

All of the lamps burn continuously, 
excepting those in the name of the 
theater, which flash on and off. At the 
bottom of the large sign a pair of 15 
toot boards, around which green lights 
similar to those in which the water of 
the fountain is shown, come together, 
displaying the names of the head-liners 
for the week’s bill in electric lights. An- 
other sign, bearing the word “Vaude- 
ville” at each end of the big canopy, is 
also electrically illuminated, while the 
under side of the canopy is studded with 
several hundred bulbs, making the ex- 
terior of the theater much the most con- 
spicuous of any house in the city. 

The bulbs used 
are 10 and 25- 
watt tungstens, to 
the number of 
about 2.500. With 
the other lighting 
arrangements re- 
ferred to, there is 
a total of some 
3,000 bulbs used on 
the front of the 
theater, indicating 
the extent to 
which the man- 
agement believes 
in the advertising 
value of ample 
electric lighting. 
The large sign is 
connected by 
angle irons to a 
pair of long, 
heavy steel beams, 
which in turn are 
anchored to the 
building itself, one 
by braces in the 
front of the build- 
ing and the other 
by iron rods fixed 
to the roof. It 
took two weeks to 
erect the sign. 

The completion 
of the work was 


eeidence disiris announcement of week's bill, is 15 feet wide and 7.5 feet high. harked bv ade 
much farther The letters forming word “Keith's” are two feet high. dication of the 
away. There are ?,300 lamps used of the 10 and 25-watt sizes. sign, presided over 

The greater part The flashing and color effects are described in the text. by Blanche Ring, 


of the length of 
the sign is given 


the well-known 
actress. 
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Proposed Changes in the Code to 
Be Considered by Electrical 


Committee. 

As previously announced in these col- 
umns, the twentieth annual meeting of the 
Electrical Committee of the National Fire 
Protection Association will be held on 
March 24 and 25 at 123 William Street, 
New York City. The general meetings 
to be held on these days will take up for 
final recommendation or rejection num- 
erous suggestions for amendments to the 
National Electrical Code submitted for 
the biennial revision. Nearly all the sub- 
committees of the Electrical Committee 
have rendered reports on such matters 
teferred to them, and what seem to be 
the most important features thereof are 
given below. A multitude of other sug- 
gested changes has also been submitted 
to Ralph Sweetland, secretary of the Elec- 
trical Committee, and these will first be 
considered at meetings preliminary to the 
dates announced above. A few of the 
more important of these miscellaneous 
suggestions are also referred to. 

At the meeting of the Electrical Com- 
mittee held in Boston, Mass., on April 1, 
1914, the following matters were consid- 
ered and are recommended for adoption. 


Changes in Code Recommended. 


Rule 8, Section c.—Change to permit 
fuses of 10-ampere capacity instead of 
6-ampere, provided the circuits do not 
exceed 660 watts. 

Rule 50—Heading of Table, Page 96.— 
Change “601 to 7,000” volts to “0 to 600.” 

Rule 70, Section a—Change fourth 
paragraph to read: 

Where branch and feeder circuit wires 
are led around the inside of the cabinet, 
ample space must be provided within the 
cabinet so that it will not be necessary 
to run the wires upon the face of panel- 
boards, nor over the devices. This space 
Or gutter may be partitioned off by a bar- 
ner extending from the base of the panel- 
board or other device to the front of the 
cahinet and firmly secured in position. 
These barriers to be inches in thick- 
ness, 

Varnished Cambric Cable—The Code 
to contain a provision allowing the use of 
this cable under certain conditions. 

Link Fused Rosettes—The Code to 
contain a statement that these are only 
approved for use in large mills as pro- 
vided for in Rule 23, Section d. 


Committee Opinions. 

The following are opinions formulated 
by the Electrical Committee on permis- 
sible interpretations of the Code that do 
not necessitate its revision, the aim being 
to make only such changes in the Code 
as are made necessary by progress in the 
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art and by the necessity to safeguard 
against hazards : 


Fuses in Multiple.—The committee has 
considered the question of protection of 
large-size wires by inclosed-type fuses 
connected in multiple, and is of the 
opinion that for the protection of wires 
having safe carrying capacities exceeding 
the rated capacity of the largest approved 
inclosed-type fuses it will be satisfactory 
to use approved inclosed fuses arranged 
in multiple, provided as few fuses as pos- 
sible are used and the fuses are of equal 
capacity, and provided the cutout termi- 
nals are mounted on a single continuous 
pair of substantial busbars. The total 
capacity of the fuses should not exceed 
the safe carrying capacity of the wires. 
The above does not apply to motor cir- 
cuits. 

Steel City Box 434.—That this device 
should be classed as a box and not as a 
ceiling plate. 

Junction Boxes in Attics.—Such boxes 
are considered to be accessible when in- 
stalled in an attic that has sufficient head 
room, but which is reached only by a 
portable ladder and permanent hatch. 


The following are reports of most of 
the subcommittees, somewhat condensed. 


Report of Committee on Transformers. 


Rule 81. Transformers.—Change to 
the following: 

a. Construction—Must be completely 
inclosed in substantial cases of sheet 
metal not less.than No. 22 U. S. gauge 
in thickness, or. of cast iron not less than 
one-eighth inch in thickness, and so con- 
structed that when. mounted on a plane 
surface the casing will make contact with 
the surface and maintain an air space 
of at least one-fourth inch between the 
casing and the supporting surface. 

Leads of approved stranded cable at 
least six inches in length and so secured 
as to prevent strains coming on the con- 


‘nections to the coils, must be brought 


out of the case through individual ap- 
proved insulating bushings, except for 
bell-ringing and toy transformers, the 
secondary terminals of which may be 
binding-posts mounted on the case. 


AIR-COOLED TRANSFORMERS. 


b. Marking.—Must be plainly marked, 
where it can be readily seen after instal- 
lation, with the name of the maker, with 
the frequency. the primary and all sec- 
ondary voltages, and the rated capacity in 
kilovolt-amperes. 

c. Test.—Must be so constructed as 
to withstand the following tests: 

1. Normal voltage shall be applied to 
the primary winding. and the secondary 
circuit shall be loaded to full rated cur- 
rent until a constant temperature is in- 
dicated by a thermometer on the case 
when the insulation must withstand a 
voltage test between high-voltage and 
low-voltage coils and between high-volt- 
age coils and the core made in accord- 
ance with the Standardization Rules of 
the American Institute of Electrical ,.En- 
gineers. 
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2. Normal voltage shall again be ap- 
plied to the primary while the trans- 
former is still heated to full operating 
temperature and the secondary circuit 
loaded to three times rated current until 
a constant temperature is indicated by a 
thermometer on the case, or until burn- 
out occurs. 

The case must not be injured by this 
test and if the transformer is burned out 
there shall be no escape of flames or 
molten metal. 


BELL-RINGING OR OTHER SIGNALING TRANS- 
FORMERS. 

d. Transformers for bell ringing or 
other signaling service must be con- 
structed in accordance with the require- 
ments of “a” and the following specii- 
cations, and may be approved for use 
when all wiring on the primary side is 
in accordance with the requirements of 


Class C. 

e. Marking.—[Similar to “b,” but ter- 
minals must be marked “Line” and “Bell”; 
primary must not be over 125 volts.] 


f. Tests—The design of the trans- 
former must be such that when any two 
secondary terminals are short-circuited 
while the rated voltage is impressed on 
the primary, the input measured by a 
wattmeter in the primary circuit will not 
be more than 25 watts. 

The transformers shall be run at nor- 
mal primary voltage and with the sec- 
ondary short-circuited until a constant 
temperature is reached, as indicated by 
a thermometer on the outside of the case. 
The rise in temperature so measured 
shall not exceed 50 degrees centigrade. 

At the end of the heating test above, 
the insulation shall withstand for one 
minute the application of 2.500 volts 
alternating current between primary and 
secondary coils and between primary and 
core or case. 

TOY TRANSFORMERS. 


g. Transformers for operating toys 
must be constructed in accordance with 
the requirements of “a” and the follow- 
ing specifications: 

h. Marking.— [Similar to “b”; primary 
must not exceed 125 volts and secondary 
25 volts.] 

i. Tests——[Similar to “f”, but input 
on short-circuit must not exceed 250 
watts, and secondary current 10 am- 
peres. | 
Report of Committee on High-Potential 

Pole Lines. 

Recommendations are: 

Rule 13, A. Subways—[Two new 
rules, a and b, to safeguard traffic from 
open manholes and to guard against gas 
ignition. } 

Rule 12, m. Services.—[New rule.] 


1.—Each premises shall be supplied bv 
a separate service entering on the side 
nearest to the point of supply on the 
main. This requirement is not intended 
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to apply to factory yards and buildings 
under single occupancy or management. 

2.—Where a row of separate premises 
ts to receive its supply from an overhead 
main, one service cable shall be run from 
the pole to the row, and from the first 
attachment to the building subservices 
or a service main shall extend in conduit 
along the face of the row. One service 
cable shall supply not more than five 
premises, except under special permission 
in writing given in advance. 

3.—The same plan of subservices may 
be employed in connection with under- 
ground services, under the same restric- 
tion. 

Rule 17, Section d. No underground 
service from a subway to a building, and 
no service from a private generating 
plant shall supply more than one build- 
ing, except by special permission, unless 
the conductors are carried outside all the 
buildings but the ones served. Conduc- 
tors buried under two inches of concrete 
under a building, or buried back of two 
inches of concrete or brick within a 
wall are considered as lving outside of 
the building. These requirements do not 
apply to factory yards and factory build- 
ings under single occupancy or manage- 
ment. 

Rule 12, Section b, first paragraph. 
Amend to read: 

Line wires must be so placed that 
moisture cannot form a cross connection 
between them; must be not less than one 
foot apart except when in conduit or in 
the form of multiple-conductor cable 
which is at least one foot from wood- 
work; must not be in contact with any 
substance other than their insulating sup- 
ports. Multiple-conductor cables must be 
secured to strain insulators spaced as 
above described from any adjacent wood- 
work and in turn secured to petticoat in- 
sulators by strain wires. 

Rule 12, b. Add a third paragraph to 
read as follows: 

Must, for services of No. 6 B. & S: 
gauge or smaller, consist of approved 
rubber-covered multiple-conductor cables, 
and must enter the building in the man- 
ner prescribed by second paragraph of 
Rule 12, Section f. 

Rule 12, Section f. Amend second 
sentence, second paragraph, by adding, 
“which must he kept at least 12 inches 
away from adjacent woodwork.” 


Report of Committee on Theater 
Wiring. 

Among the many recommended changes 
and additions to Rule 38 the following 
are summarized: 

Rule 38, Section c—Switchboards must 
also comply with Rule 3 under Class A; 
this to be designated as Section 1. New 
Section 2 requires dimmers to be dead 
when their switches are open. 

Rule 38, Section d—At least one-half 
inch separation between metal of box and 
footlight receptacle terminals. Also 
change to permit 32 instead of 26 re- 
ceptacles on one circuit. 

Rule 38, Section e—Permit 32 recep- 
tacles instead of 26. 

Rule 38, Section u-1.—Replace present 
section with the following: 

Arc lamps must be constructed so far 
as practicable in accordance with the re- 
quirements of No. 38 &, 1, 2, 3, 4 and 6, 
and incandescent lamps must be suitably 
inclosed. In either case the inclosure 


must be so ventilated or tnclosed that no 
outside exposed surfaces will attain a 
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temperature exceeding 250 degrees Fahr- 
enheit under conditions of continuous 
service. 

Rule 38, Section u-7.—Defines what is 
“properly ventilated’ in = moving-picture 
booths. 

Rule 38, Section 7.—New requirements 
for moving-picture outfits of miniature 
type for homes, lectures, etc. Must not 
take over 660 watts; films of slow-burn- 
ing type; regular commercial theater films 
not allowed. 


Committee on High-Wattage Lamps. 
The recommendations of this commit- 
tee are as follows: 


That present matter referred to in 
Rule 35. namely “Economy Coils,” should 
be transferred to and form a section of 
Rule 33, and that a new Rule 35 read 
as follows: 

35. Gas-Filled Incandescent Lamps 
a.—Must have a cutout for each lamp, 
except that where the combined wattage 
of two or more lamps does rot exceed 
660 watts they may be dependent on the 
same cutout for protection. [In cases 
where wiring equal in size to No. 14 B. 
& S. gauge wire and of approved as- 
bestos or slow-burning insulation is car- 
ried directly into keyless sockets or re- 
ceptacles, the circuits may be so arranged 
that not more than 1.320 watts will be 
dependent upon the final cutout, except 
that where a single socket or receptacle 
is used on a circuit the limitation of 
watts permissible on the final cutout 
shall be the maximum capacity for which 
such socket or receptacle is approved. 

Where lamps are on the outside of 
buildings wire must be of approved rub- 
ber insulation. 

b.—Must not be used in show win- 
dows or in other locations where in- 
flammable material is liable to come in 
contact with lamp equipment, 
where used in connection witli approved 
fixtures where temperature of any ex- 
posed portion of same does not exceed 
200 degrees Fahrenheit. 

c.—Must not be used in connection with 
medium-base sockets or receptacles if of 
above 200 watts capacity, nor with mogul- 
base sockets or receptacles if of above 
1,500 watts capacity. 

Must not, if provided with a shade, 
reflector, fixture or other inclosure above 
the socket, be used in metal shell fiber- 
lined, or similar sockets or receptacles 
of either medium or mogul-base types if 
of ahove 100 watts. 

d.—lInside fixtures must be of espe- 
cially approved type, and the conductors 
from fixture outlet to and entering socket 
must be of approved slow-burning or 
asbestos insulation. 


Committee on Variable-Speed Motors. 

This committee suggests a revision of 
the table following Rule 8, Section b, 
fourth paragraph, which gives current to 
be used in figuring the leads of motors 
for various classes of service. 

Rule 8, Section A, second paragraph.— 
Change to include direct-current motors 
also. 


Committee on Construction of Sockets. 
Among other recommendations of this 
committee are: 
Rule 72. Section e. 
paragraph to read: 


Tn pendent sockets there must be suf- 
ficient room in the cap for a knot in the 
cord without crowding. All parts of the 


Cap.—Change third 
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cap upon which the knot is likely to bear 
must be smooth and well insulated. 

Rule 72, Section p.—Sockets of Insulat- 
ing Material. 

Sockets made of insulating material 
must not soften when subjected to a 
temperature of 200 degrees Fahrenheit; 
must not be readily combustible or ab- 
sorptive of moisture. All parts must be 
of substantial construction to prevent 
breakage, particularly when materials of 
a brittle quality are used. 

Lead wires furnished as a part of 
sockets and intended to be exposed after 
installation must be of approved strand- 
ed, rubber-covered wire. not less than 
No. 14 B. & S. gauge (No. 18 B. & S. 
gauge for candelabra sockets), be sealed 
in place and spaced at the point of en- 
trance to the shell a distance of one- 
quarter inch in the clear from each 
other, or from exterior parts of the 
socket. 

Rule 31, 
to read: 

Sockets having shells of brittle mate- 
rial being subject to breakage. and con- 
stituting a hazard when broken. will not 
be accepted for use in places where they 
would be exposed to hard usage, unless 
supplied with approved guards. 

Rules 31. e—New paragraph to read: 

Sockets having linings of paper fiber. 
or when constructed with insulating ma- 
terials injuriously affected by a temper- 
ature of 200 degrees Fahrenheit should 
not be used where exposed to such tem- 
peratures, nor with ordinary incandescent 
lamps rated at more than 200 watts, or 
gas-filled lamps rated at more than 100 
watts. 

Rule 23, Section d—Change second 
paragraph to read: 

By special permission. in cases where 
approved wire not less than No. 14 B. & 
S. gauge in size 1s carried into approved 
receptacles or fixtures, and when the lo- 
cation is such as to render unlikely the 
use of portables, circuits requiring 1,320 
watts and individual lamp units of ans 
capacity may be dependent upon the final 
cutout. 


Committee on Grounding of Conduit. 


Rule 12, Section f—Add new para- 
graphs, as follows: 

Must have the metal of the conduit 
permanently and effectually grounded to 
water piping, gas piping or other suit- 
able grounds, provided that when con- 
nections are made to gas piping, they 
must be on the street side of the meter. 

If conduit, couplings or fittings hav- 
ing protective coating of non-conducting 
material such as enamel are used, such 
coating must be thoroughly removed 
from threads of both couplings and con- 
duit, and such surfaces of fittings where 
the conduit or ground clamp is secured 
in order to obtain the requisite good 
connection. Grounded pipes must 
cleaned of rust, scale, etc., at place of 
attachment of ground clamp. 

Connections to grounded pipes and to 
conduit must be exposed to view or 
readily accessible, and must be made by 
means of approved ground clamps to 
which the ground wire must be soldered. 

Ground wires must be of copper. at 
least No. 10 B. & S. gauge (where larg- 
est wire contained in conduit is not 
greater than No. 0 B. & S. gauge), and 
need not be greater than No. 4 B. & S. 
gauge (where largest wire contained in 
conduit is greater than No. 0 B. & S. 
gauge). They shall be protected from 
mechanical injury. 

Fine print note: 

The ground on the_conduit! system is 


Section d.—New paragraph 
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not to be considered as a ground for 
the secondary system (See No. 15). 


Committee on Induction Motors. 

Among recommendations by this com- 
mittee are: 

Rule 8, Section c.—Amend the last 
paragraph to read: 

Where rubber-covered wire carries the 
current of only one alternating-current 
motor of a type requiring large starting 
current, it may be protected by fuses or 
an automatic. circuit-breaker without 
time-limit device, in accordance with Ta- 
ble B of Rule No. 18. The rated con- 
tinuous current capacity of a time-limit 
circuit-breaker protecting a motor of the 
above type need not be greater than 125 
per cent of the motor current rating, 
providing the time-limit device is capable 
of preventing the breaker opening during 
the starting period. 

Fine print note: 

In the great majority of cases where 
alternating-current motors of the above 
tvpe are started by means of autostarters, 
the current capacity of wires meeting the 
rule will not exceed the following per- 
centages of the full-load currents of the 
motors, 


Rated full-load current. Percentage. 
0- 30 amperes 250 
31-100 amperes 200 
Above 100 amperes 150 


Rule 23, Section e—Amend third sen- 


tence of first paragraph to read as the 
proposed amendment to Rule 8, Section. 


c above. 
Committee on Garages. 

The committee recommends the follow- 
ing new rule covering garages in which 
are kept cars carrying volatile, inflam- 
mabhle fluid for fuel or power. In addi- 
tion to the general requirements of the 
Code the following rules shall apply: 

New Rule. Garages. 


a.—All wires except those required for 
pendent lamps or portable connections 
must be installed in approved metal con- 
duit or approved armored cable, except 
that approved metal molding may be used 
only in offices and showrooms. Metal 
conduit. armored cable or metal molding 
must be so installed that all outlet and 
junction boxes shall be located at least 
four feet above the floor. 

b.—Flexible cord for pendent lights 
must be approved reinforced cord. 

c.—Flexible cords for portable lamps, 
motors or other apparatus must be ap- 
proved cord designed for rough usage. 
The portable cord must carry the male 
end of an approved pin-plug connector 
or equivalent, the female end being of 
such design or so hung that the connec- 
tor will break apart readily at any posi- 
tion of the cable. The connector must 
he kept at least four feet above the floor. 

d.—Flexible cable for charging must 
be of approved theater-stage type, this 
cable carrying parts of approved con- 
nectors of at least 50 amperes capacity. 
The connectors must be of such design 
or so hung that at least one will break 
apart readily at any position of the cable. 
Current-carrying parts of connectors 
must be shielded to prevent accidental 
contact. The fixed, or wall connector, 
must be kept at least four feet ahove 
the floor, and if not located on switch- 
board or charging panel, must be pro- 
tected against accidental contact. 

e.—Cutouts, switches and receptacles 
must be placed at least four feet above 
the floor, except as provided in Section g 
below. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


f—All portable lights must be equipped 
with approved keyless sockets of molded 
composition or metal-sheathed porcelain 
type. These sockets must be equipped 
with handle, hook and substantial guard. 

g.—Switchboards and charging panels, 
if not located at least four feet above 
the floor, must be located in a room or 
inclosure provided for this purpose. 

h.—Motors or dynamos, not actually a 
part of a vehicle, if not located at least 
four feet above the floor must be of the 
fully inclosed type. Motors located four 
feet or more above the floor, if not of 
the fully inclosed type, must be provided 
with wire screen of not less than No. 
ee over openings at commutator 
end. 


Switch and Cutout Committee. 
Rule 19, Section a.—Add a second and 
a third sentence reading: 


In two or three-phase, three-wire cir- 
cuits and two-phase four-wire circuits 
there must be a trip-coil in each of two 
phases, and in four-wire three- phase cir- 
cuits there must be a trip-coil in each 
phase. If a circuit-breaker is also used 
in place of the switch it must be so ar- 
ranged that no one pofe can be opened 
manually without disconnecting all the 
wires. 

After carefully reviewing test data and 
field experience with the refillable type 
of inclosed fuse during the past two 
years the following committee opinion 
was unanimously voted: 

It is the opinion of the committee that 
experience has not yet shown that fuses 
in which the fuse element is intended to 
be replaced or renewed by the user are 
satisfactory in test or in field service to 
a degree warranting the recognition of 
the principle of refillable fuses in the 
rules of the National Electrical Code. 


Committee on Cabinets. 

This committee makes many recom- 
mendations, among which are the fol- 
lowing: 

Rule 8, Section d.—Requiring auto- 
Starters in wet or dusty places, unless of 
inclosed type, to be placed in approved 
cabinets. 

Rule 19, Section b.—Substitute the fol- 
lowing for the present rule (both para- 
graphs): 

Must, when placed where exposed to 
mechanical injury or in the immediate 
vicinity of easily ignitible stuff or where 
exposed to inflammable gases or dust, or 
flyings of combustible material, or where 
unauthorized persons may have access to 
them, be mounted in approved cutout 
boxes or cabinets, except oil switches, 
circuit-breakers and similar devices which 
have approved casings. 

Cabinets and cutout hoxes must be of 
metal when used with metal conduit. ar- 
mored cable or metal-molding systems. 

Rule 19, Section ¢.—Substitute the fol- 
lowing for the present paragraphs: 

Must, when located where exposed +o 
moisture as in basements and similar 
places, be mounted in approved cutout 
boxes or cabinets, and when located in 
wet places or outside of buildings must 
be mounted in approved “weatherproof” 
cutout boxes or cabinets. 


Rule 23, Section c, second paragraph.— 
Change to read as follows: 


Link fuses may be used only when 
mounted on approved bases which, except 
on switchboards, must be mounted in ap- 
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proved cutout boxes or cabinets. A space 
of at least two inches must be provided 
between the open-link fuses and metal, 
metal-lined or glass-paneled doors of cab- 
inets or cutout boxes. 

The committee recommends new speci- 
fications for the construction of cutout 
boxes and cabinets to replace present 
Rule 70, Sections a to k, inclusive. 


Committee on Fixtures. 

Among recommendations of the com- 
mittee are the following: 

Rule 30.—Add a new rule (taken out 
of Rule 24, e, which concerns switches 
and which is therefore an obscure place 
for the fixture rule) as follows: 

For fixtures which are not attached to 
gas pipes or conduit, unless outlet boxes 
or other approved fittings which will give 
proper support for fixtures are used, a 
seven-eigliths-inch block must be fast- 
ened between studs or floor timbers flush 
with the back of lathing to hold tubing 
and to support fixtures. When this can- 
not be done, wooden base blocks, not less 
than three-quarters of an inch in thick- 
ness, securely screwed to lathing, must 
be provided. 

New specifications for the construction 
of fixtures are recommended to replace 
the present Rule 77. Also new specifica- 
tions for insulating joints, Rule 76. 

Committee on Safety to Life. 

Rules 1, Section c and 8, Section a.— 
Change second and third paragraphs of 
1, c and corresponding paragraphs of 8, 
a to read as follows: 

Must, when operating at a potential of 
550 volts or less, have their base frames 
permanently and effectively grounded 
wherever feasible. Where grounding of the 
frame is impracticable, special permission 
for its omission may be given in writing, 
in which case the frame must be perma- 
nentlv and effectively insulated. Wooden 
base frames used for this purpose and 
wooden floors which are depended upon 
for insulation, where for any reason it 
is necessary to omit the base frames, 
must be kept filled to prevent absorptio: 
of moisture and must be kept clean and 
dry. 

Rule 2, Section a.—Change last sen- 
tence to read: 

Where protection against moisture fs 
necessary, cable with grounded lead 
sheath or grounded metal conduit must 
he used. 

Rule 3, Section a.—Change last sen- 
tence to read: 

The space hack of the board must be 
kept clear of rubbish, must not be used 
for storage and must be inclosed by gates 
or gratings. 

Rule 8, f—Recommended to omit the 
requirement for a waterproof cover. 

Rule 11, b.—Change last paragraph to 


read: 

Transformer cases or frames uscd ex- 
clusively to supply current to switchboard 
instruments must be grounded unless 
they are installed and guarded in all re- 
spects as required for the higher voltage 
circuit connected to them. 


Rule 12, c—Recommended that 
rule should be changed to read: 


Must be at least eight feet above the 
highest point of roofs over which thev 
pass or to which they are attached, and 
roof structures must be substantially con- 


this 
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structed. Wherever feasible, wires cross- 
ing buildings should be supported on 
poles independent of the building. 


Rules 20, 21. 22—Recommended to 
omit these rules from the Code, and to 
expand Rule 23 to provide for the in- 
closures of arc lamps on constant-poten- 
tial circuits under the same provisions 
at present made in Rule 21. 

Rule 23. a.—Recommended to change 
the second paragraph to read: 


The switch required in No. 24, a. ana 
the cutout required by this section must 
be installed in an approved cabinet. 


Rule 23, a, third paragraph, new rule 
reading: 
Must not be inserted in grounded con- 


ductors, or ground wires except that they 
may be used in final two-wire circuits. 


Rule 23. b, insert exceptions in the first 
and second paragraphs of this rule, re- 
ferring back to Rule 23, as revised just 
above, thus permitting the omission of 
the fuses in grounded wires or ground 
wires where there is a change in the 
size of the conductor. 

Rule 32, d—Change this rule to read: 


Must not be used except for pendents, 
wiring of fixtures. portable lamps or 
motors, portable heating apparatus or 
other portable devices. 


Rule 26, heading under title “Low-Po- 
tential Systems."—After prolonged dis- 
cussion, it was suggested that it be pro- 
posed for further discussion by the Elec- 
trical Committee to change this heading 
so that the first sentence would read: 

Any circuit attached to any transform- 
ing device, machine or combination of 
machines which develops a difference of 
potential between any two wires or be- 
tween any wire and the ground of not 
over 550 volts, ete. 

Committee on Grounded Concentric 

Wiring Systems. 

The report of this committee was pub- 
lished in the Evectrica, REVIEW AND 
WESTERN ELECTRICIAN of February 6, 
page 244. It drew up a tentative set 
of requirements on this subject. but 
asks to be continued so as to give the 
matter further study. No rules on con- 
centric wiring are recommended for in- 
clusion in the Code at the present time. 

Laboratory Reports. 

Based on the reports of the Under- 
writers Laboratories, it is recommended 
to broaden Rule 25 to cover portable de- 
vices in general. as well as electric 
heaters. 

New requirements are recommended 
for testing receptacles for attachment 
plugs, new specifications for their ter- 
minals, markings, etc. 

Miscellaneous Suggested Changes in 

the Code. 

Of the over 200 suggestions from 
miscellaneous persons for changes in 
the Code, which have been filed with 
the secretary of the Electrical Com- 
mittee, it is possible here, because of 
space requirements, to allude to but a 
very few. Among these are the fol- 
lowing: 


No fuses or switches on back of 
switchboards, unless placed on auxiliary 
panel back of busbars and apparatus. 

New values for carrying capacities 
of wires. 

More liberal requirements as to 
grounding. 

Specifying standard sizes of conduit 
for various numbers of wires per duct. 

More stringent insulation of fixtures. 

All sockets of screw-shell type with 
shell on grounded side of system. 

Flexible cord on grounded systems 
to be made as concentric conductor. 

Specifying dimensions of soldering 
lugs. 

New rule to insure liberal sizes for 
service feeders and sub-feeders. 


dT 


Brooklyn Contractors Guests of 
Edison Electric Illuminating 
Company at Annual Dinner. 
For the ninth successive year the 
Edison Electric IHuminating Com- 
pany of Brooklyn (N. Y.) tendered to 
the local electrical contractors a get- 
together dinner, the affair this year be- 
ing held on February 10, in the ban- 
quet hall of the Academy of Music. 
About 350 were present. The hall was 
elaborately decorated for the occasion, 
many electrical effects being provided. 
T. I. Jones, general sales agent of 
the Brooklyn company, acted as toast- 


master and addresses were made by. 


W. F. Wells, vice-president of the 
company, Louis Kalischer, a prominent 
local contractor, Lewis H. Pounds, 
borough president, Edward E. McCall, 
of the New York Public Service Com- 
mission, and William Williams, head 
of the Department of Water, Gas and 
Electricity, of Brooklyn. 

Mr. Jones, before introducing the 
speakers, called attention to the re- 
markable growth of Brooklyn within 
the last few years, particularly in build- 
ing construction. Mr. Wells, the first 
speaker, discussed the business outlook 
for 1915, predicting a more prosperous 
year than is generally expected. Credit 
and confidence, the two most tmpor- 
tant factors in business, have been re- 
stored, hè said. 

Mr. McCall spoke of the work of the 
Public Service Commission since his 
connection with it, particularly as re- 
gards transit development in Brooklyn. 
He attributed the rapid growth of the 
city to the development and improve- 
ment of transportation facilities and 
predicted a continuation of this growth. 

Speaking of the possibilities of the 
future, Lewis H. Pounds, borough 
president, said that one of the assets 
of the city is its public service corpo- 
rations and the men engaged in these 
enterprises. “The advance made in the 
last five years in Brooklyn in the work 
of these corporations is tremendous.” 
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“Electrical Contracting” was the 
subject of an address delivered by 
Louis Kalischer, an electrical con- 
tractor of Brooklyn, and president of 
the Kilowatt Club, a local organization 
of electrical contractors. The address 
dealt mainly with the elimination of 
“extras” in charges for electrical con- 
tracting, which could be brought about 
by proper co-operation between those 
interested. 

The consulting engineers, he said, 
should state clearly, not generally, 
what materials are to be used and Just 
how they are to be installed, and own- 
ers should exercise more care in stat- 
ing what they desire to accomplish, 
and then secure estimates only on the 
same layout. 

Mr. Kalischer said that the con- 
tractor should be accorded a fair op- 
portunity to figure the cost of the 
work, by having the plans and specif- 
cations at his office. and sufficient time 
to study the same. This not only 
eliminates a large percentage of the 
extras, but is fairer to the contractors. 

The true electrical contractor is a 
valuable asset to the lighting compa- 
nies, the municipal authorities and the 
public in general. The public looks to 
him for advice on all electrical matters 
whether they are the lighting com- 
pany’s contract or the rates obtained 
from municipal plants. His constant 
effort is to perfect his organization so 
as to increase the efficiency and serv- 
ice of same. 

That this can be done is clearly 
demonstrated by the great difference 
that exists in the conduct of the work 
performed under the supervision of a 
first-class engineer or contractor, and 
the same type of work carried on by 
the various municipalities. The con- 
tractor gets quicker and better results: 
and the work is, at times, of a better 
type, at a cost commensurate with the 
results obtained. The contractor has 
been schooled in the business world. 
to not only consider the electrical and 
mechanical possibilities, but to view 
same from a strictly commercial 
standpoint. As a matter of fact, the 
contractors’ whole effort seems to be 
centered upon one object, and that is. 
to complete the work at the lowest 
possible cost to the public. 

Mr. Kalischer, in closing, referred to 
the activities of the Kilowatt Club and 
its influence in bringing the electrical 
interests of the city into closer touch. 

ft Se, 
Electricians’ Licensing Biull Pre- 
sented in Massachusetts. 

A bill has been presented in the Mas- 
sachusetts Legislature, at the instance 
of a committee composed of A. M. 
Moody, of the Wetmore-Savage Com- 
pany, Boston. representing supply 
houses and jobbers; E. L. Dennis, rep- 
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resenting the International Brother- 
hood of Electrical Workers, and Alfred 
J. Hixon, representing the Massachu- 
setts Electrical Contractors’ Associa- 
tion, providing for the licensing of con- 
tractors and workmen in the State. 

A large and enthusiastic hearing took 
place February 12 before the Legisla- 
tive Committee on Public Lighting. 
The sentiment of those in attendance 
was practically unanimous in favor of 
the bill, as was evidenced by a show 
of hands. 

The bill provides for the appoint- 
ment of three State Examiners of 
Electricians by the Gas and Electric 
Light Commission. The first exam- 
iner shall be clerk and reccive $2,000 per 
annum; the other two shall be paid $1,500 
«ach or less. The first examiner 
shall be a practical electrician, the 
second an electrical inspector and the 
third, of such qualifications as the 
Commission shall see fit. 

The examiners shall hold frequent 
examinations in Boston, and twice a 
year in at least five other cities. Two 
forms of licenses shall be issued: “A” 
to master electricians, enabling an in- 
dividual, firm or company to engage 
in the business, and “B” to journey- 
men. The fees are $25 and 50 cents a 
year, respectively. 

Fines of $10 to $100 are prescribed 
for engaging in business or work with- 
out a license. 

Any firm, person or corporation 
holding a master’s certificate shall not 
be held liable for work done by em- 
ployees without authorization. 

The bill does not apply to municipal 
departments, electrical plants, street 
tailway, telephone, telegraph or trans- 
mission companies. 

The prospects for the passage of the 
bill are excellent. 

—— 


Why Jones Went Broke. 


A good many electrical contractors 
appear to think that the matter of over- 
head expense has been stressed too 
riuch by the associations, trade jour- 
nals and other agencies, and that there 
is too much theory involved in the dis- 
cussions. For their edification the true 
story of a contractor who will be called 
John Jones, in lieu of his real name, 
may be related. 

Jones was a good, hustling chap when 
he worked for the Smith Electrical 
Company. which has always had the 
licn’s share of the contracting work 
in one of the larger cities of the Middle 
West. Being ambitious, which is a 
trait to be encouraged rather than 
frowned upon, he looked forward to the 
day when he should be his own boss, 
ard when his name would appear on a 
sipn over his own shop and store. 

Finally, after having saved up enouch 
meney to carry him for a while, and 
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having considered all of the openings 
for business which he thought he could 
command, he went to his employer and 
told him of his intentions. 

“Well,” said Smith, “I certainly wish 
ycu success. Remember, though, that 
the ‘new beginner’ always has a hard 
row to travel, and that you'll have to 
stand the gaff for a while before you 
begin to make any money. Don't be 
tco eager for business, and make a 
profit on everything you do. That will 
seem slow work, but in the end it will 
pay.” 

With this advice in his ears, Jones 
went out and opened up a place on a 
less important thoroughfare than his 
former employer had. He hired two 
or three journeymen whom he knew, 
and put them to work on repair jobs 
which began to come in as soon as his 
establishment became known. He 
found it necessary, also, to get a book- 
keeper, as he was out on the street 
most of the time, making himself per- 
sona grata to architects, owners and 
cthers who had known of him in con- 
rection with the Smith concern, and 
whom he wanted to think of him on his 
own account now. He was a bright, 
pushing fellow with an attractive per- 
sonality, and everybody promised to do 
whatever they could for him. 

He bid on everything that came 
along, and surprised himself by landing 
ar important job right off the reel. He 
didn’t doubt his ability to handle it, 
because his technical experience with 
the Smith outfit had been broad enough 
to give him ample confidence in his 
own ahility. In this respect, by the 
way, many contractors of experience 
often do the novitiate an injustice, for 
cheap prices do not always mean ig- 
norance of electrical installations: more 
often they suggest lack of knowledge 
or business methods rather than any- 
thing else. 

Jones was too inexperienced to say, 
“What have I forgotten?’ when the 
contract for a big motion picture the- 
ater dropped into his hands. AIl he 
saw in it was an opportunity to make 
some money. He knew he would have 
tc hire some extra men, but he figured 
that his current collections from re- 
rair work, together with the small cap- 
ital he had accumulated, would take 
care of his payroll, while the jobbers 
had indicated a readiness, based on his 
good character and the recommenda- 
tion of his former employer, to credit 
him for the material. 

The job developed a few new kinks, 
as nearly every contract of any impor- 
tance does, and the labor expense was 
somewhat higher than Jones had ex- 
pected. Also, with most of his men tied 
up on this work, he wasn’t able to vive 
attention to the minor jobs that turned 
up, which in reality should have been 
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the pot-boilers, to keep things going, 
and many of them got away for lack 
of attention. The work took longer 
than he had expected it to, and as col- 
lections happened to be slow the neces- 
sity of financing the business to the 
extent of the payroll soon became an 
alarming matter, and before it was over 
with he had dug deep into his reserve 
fund. 

When the job was finished, the in- 
spector who went over it complimented 
him on the work, and Jones was im- 
mensely pleased to think that he had 
accomplishrd a task that would have 
been a credit to many an older con- 
tractor. Ie felt sure it would be a good 
advertisement for him, and both the 
architect and the owner of the theater 
promised to put in a good word for 
him. At his diffident request, the pic- 
ture man agreed to pay the bill immedi- 
ately, so that he felt things had broken 
pretty well. 

He had not been following the cost 
figures very closely, however, turning 
all the invoices for material and memo- 
randums of labor over to the bookkeep- 
er; so the day after the job was com- 
pleted, he asked her to total up all the 
items so he could see how much he had 
made. His bid on the work was $1,- 
260; and he nearly fell off his chair 
when he was told by the accurate 
young woman who handled the ac- 
counts that labor and material togeth- 
cr amounted to $1,193. 

“What!” he exclaimed. “Impossible! 
Why. I figured that I would make at 
least $100 on that job!” 

For answer she passed over the pa- 
pers to him, and he began a feverish in- 
vestigation, only to find that everything 
had been added up correctly. Then he 
tried to comfort himself with the reflec- 
ticn that if he hadn’t made any money, 
lie had at least got some excellent pub- 
licity and had made a permanent cus- 
tcmer, and also that there wasn’t a net 
loss, anyhow. Then he happened to 
think of his own time. 

“Tf T had been working for the Smith 
Electrical Company.” he mused, “I 
would have got $30 a week. I put in 
three weeks on this job, and as I didn't 
make anything on it, I'm out $90.” 

He sighed. That was his first intro- 
dvction to* overhead expense, in the 
form of supervision. 

Then when the rent man came around 
the first of the month, and he paid out 
what seemed to him a pretty good 
chunk of money for the privilege of 
occupying his modest quarters, he be- 
gan to wonder if he should have made 
provision for these expenses when he 
had figured on the job. And though his 
bookkeeper was getting only $10 a 
week, he finally decided that he couldn't 
afford to meet this expense, and told 
kis employee reluctantly that he would 
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have to let her go. After that he tried 
to handle his own books, with the help 
of an expert accountant who came in 
two or three times a month to loak 
things over. 

Another thing which bothered him 
considerably was that customers who 
owed for repair work appeared to take 
their time about settling, and paid no 
attention to statements sent through 
the mails. He had relied on people for 
whom he did work paying promptly, 
so that he would be able to use the 
money in his business. He ultimately 
found out that the business man must 
have enough capital to carry accounts 
of considerable volume, and that the 
cost of carrying these, as well as the 
losses which necessarily accumulate, 
would have to come out of his profits. 

He heard some talk of overhead ex- 
pense. 

“Why,” he reasoned to himself, “I 
oughtn’t to have enough of that to 
worry about. Now, if l were the Smith 
ccmpany, with a big store and shop, a 
lot of people who do nothing but keep 
books and sell stuff over the counter, 
and all that sort of thing, I might have 
to worry about it. But with my little 
hole in the wall, with no salary to fig- 
ure for myself—I get all the profits!— 
and everybody connected with the pay- 
roll working, I ought to have prac- 
tically no overhead, and for that rea- 
son can afford to bid under these older 
fellows, who have a lot more expense 
than I.” 

He failed to take into account the 
fact that, in proportion to the volume 
of business transacted, his overhead 
was just about as great as theirs; and 
that the additional expenses which they 
kad represented chiefly opportunities to 
dc business, such as selling supplies and 
electrical merchandise, added reputation 
and more numerous contracts. In other 
words, while he knew that something 
was wrong with his own business, the 
trouble didn’t represent overhead to 
kim. 

One day, after he had been in busi- 
ness for four or five months, and had 
got almost to the bottom of his little 
pile, he had a talk with the accountant 
who was trying to straighten out his 
bills and his books. He explained as 
rearly as he could the way he had been 
running the business, and wanted to 
know if the expert could make any sug- 
gestions. 


“How much do you allow for over- 
head?” inquired the accountant. 

“Oh, I haven’t any to speak of,” re- 
plied Jones, breezily, waving his hand 
around the office as though to show 
how small and modest it was. “When 
I was over at Smith’s they used to add 
a certain percentage to the hour costs 
of labor to take care of that; but in 
my little business I felt that I could 
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get along without that, especially as I 
needed business; so I have been figur- 
ing just the bare cost of labor and mate- 
rial, plus the profit I wanted to make.” 
“Where is it?” asked his adviser. 
“What?” 
“Why, the profit,’ was the reply. 
“Well, I haven’t made any yet,” said 
Jones. “That was what I wanted to 
ask you about. You see, I have had 
plenty of work, but what with the peo- 
ple who won’t pay and those whose 
work cost more than I thought it would, 
I have been running a little behind.” 
“My boy,” said the expert accountant, 
“just paste this in your hat: No busi- 
ness is so small that it has no over- 
head. The man who carries his office 
in his hat can’t get away from all ex- 
penses, and anybody who does busi- 
ress incurs obligations outside of the 
productive labor and the material which 
go into his work. Unless you charge 
enough to take care of these expenses, 
and then leave a. profit, you’re done 
for.” 


Jones was game, and made up his 
mind to get more for his work after 
that; but, spurred on principally by the 
necessity of keeping busy, he insisted 
on bidding sufficiently under the prices 
he thought his competitors would quote 
to insure getting the contracts. Ile got 
enough to require Herculean labors on 
his part, inasmuch as he was trying to 
do a full day’s work on his jobs, handle 
the office and make collections; and 
though he strained every nerve, work- 
ing at night and rising betimes to get 
to the office, he became harder and 
harder pressed for money, the jobbers 
finally refused him credit, and the day 
came when he had to tell his men to 
look for other jobs. 

They put him through the bankruptcy 
courts in a hurry, for his assets were 
practically nil. The supply houses 
were properly indignant, and seemed to 
have the idea that he had salted away 
some money somewhere, and, in spite 
cf his previous record for honesty, had 
broken down morally when he found it 
possible to do business with other peo- 
ple’s money. Jones went back to work 
for the Smith Electrical Company, 
which was glad to get him, for he is a 
rattling good man to have on anybody’s 
job, and can get a lot of work out of 
his men. He himself thinks that his 
trouble was poor collections more than 
anything else, but Smith and the expert 
accountant agree that it was simply a 
case of financial indigestion, caused by 
unassimilated overhead expenses of the 
business, 

ee E eee 
One Method of Locating Faults 
in an Armature. 

Shortly after my entry in the elec- 
trical business, as an adjunct to my 
laboratory, I purchased a second-hand 
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K. & D. six-volt, six-ampere direct- 
current generator. This particular 
machine was well made, but positively 
would not carry any load, and became 
very hot running on open circuit, car- 
rying the held excitation of about two 
amperes. 

After considerable study I decided 
there was a short-circuit in the arma- 
ture. AH directions I could find called 
for a telephone receiver for the loca- 
tion of faults in armatures, but not 
having ready access to one, I hit on 
the following method, which worked 
perfectly. 

Having an old telephone generator 
which I had rewound for four volts, 
I used this as a source of current in- 
stead of batteries or other source. 
Then as a substitute for a telephone 
receiver I used an old automobile 
spark coil. 

The generator was connected to 
diametrically opposite segments of the 
six-section commutator, and the pri- 
mary of the coil was connected be- 
tween adjacent segments. The second- 
ary leads from the coil being laid on 
my tongue, I could readily perceive 
any current, for the coil greatly mag- 
nified any slight difference of potential 
which should exist between commu- 
tator bars. 

Testing around from bar to bar, I 
came to a pair between which there 
was almost no difference of potential. 
and after unsoldering the leads to the 
commutator, I found that the short- 
circuit was as shown by the foregoing 
test. After unwinding the defective — 
coil and insulating the place where the 
shirt-circiuit occurred, the machine 
easily generated up to its full rating 
without heating. 

Great care should be used in mak- 
ing this test, as a shock would be 
decidedly unpleasant. 

P. M. Blough. 
P E E S 
Court Sustains Public Service 

Commission Ruling on High- 

Tension Wire Crossing. 

Judge McCarrell, in the Dauphin 
County (Pa.) Court, has dismissed the 
appeal of the Public Utilities Company 
from the order of the Pennsylvania 
Public Service Commission which per- 
mitted the Lehigh Navigation Electric 
Company to cross its right of way with 
high-tension wires for the purpose of 
supplying service. 

The court hołds that a company in- 
corporated prior to the passage of the 
Public Service Company Act of 1913 is 
not required to secure a certifcate of 
public convenience in the territory 
covered by its charter, although con- 
tracts made with municipalities and 
other public service companies will 
have to be acted upon by the Commis- 
sion. 
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CALIFORNIA. 

The Federal District Court has held 
that no public service company, subject 
to the jurisdiction of the Railroad Com- 
mission, can apply to the courts until 
after an application for a rehearing of 
the case in dispute has been acted upon 
by the Commission. The decision was 
rendered in the case of the Palermo 
Land and Water Company, in which 
the company had applied for an in- 
crease in rates. 


CONNECTICUT. 

Charles C. Elwell has been appointed 
as member of the Public Utilities Com- 
mission, to succeed Theodore B. Ford, 
for a term of six years. Mr. Elwell has 
been serving as chief engineer and in- 
spector for the Commission. 

Standard of Service. The Commis- 
sion has prepared a tentative draft of 
uniform rules and regulations govern- 
ing the supply of service by gas, elec- 
tric and water companies. 


ILLINOIS. 

Robert M. Feustel, chief engineer of 
the State Public Utilities Commission 
of Illinois, has tendered his resignation 
to the Commission, to take effect March 
5, 1915. Mr. Feustel, who was formerly 
assistant chief engineer of the Wiscon- 
sin Railroad Commission, was appoint- 
ed chief engineer of the Illinois Com- 
mission a year ago, and has had charge 
of organizing the engineering depart- 
ment. Rules establishing standards of 
service for the various types of utility 
properties have been prepared under 
his direction and adopted by the Com- 
mission. The general method of col- 
lecting data for making cases has also 
been outlined, and this information the 
Commission will issue in pamphlet form 
in the near future. Mr. Feustel is with- 
drawing in order to give his entire time 
to the work of Sloan, Huddle, Feustel 
& Freeman, consulting engineers, of 
Madison, Wis., and Boston, Mass., of 
which firm he is a member. 


NEBRASKA. 

A bill has been introduced granting 
the Railway Commission the power to 
prevent duplication of public utilities, 
such as electric light and telephone 
companies, in localities where the Com- 
mission thinks the field is only large 
enough to support one. 
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NEW YORK—Second District. 

The New York Telephone Company. 
The Olbiston Company, which owns 
several apartment houses located on ad- 
jacent corners in Utica, has been sup- 
plied by the New York Telephone Com- 
pany at an old flat rate. The Tele- 
phone Company notified the apartment 
owners that this was a discriminatory 
rate, and upon the complaint of the 
Olbiston Company the matter of rates 
for such large apartment buildings was 
taken to the Commission. The Com- 
mission determined the matter as fol- 
lows: The Telephone Company must 
supply the complainant with a private- 
branch exchange, with stations con- 
necting its offices, boiler house, and 
other rooms not occupied by tenants at 
the rates quoted for business places. 


. Tenants may then contract with the 


company for telephone service at resi- 
dence rates, their telephones to be con- 
nected with the private-branch ex- 
change system without extra charge 
and their names to be separately list- 
ed in the telephone directory. The 
order provides that the company must 
supply a sufficient number of trunk 
lines to handle the business contracted 
for. 
OKLAHOMA. 

A bill has been introduced extending 
the jurisdiction of the Corporation 
Commission over municipally owned 
public service plants, and has been re- 
ported upon favorably by the Commit- 
tee on Public Service Corporations. 


PENNSYLVANIA. 

Lehigh Navigation Electric Company. 
The Dauphin County Court has sus- 
tained the decision of the Commission 
in the matter of the Pennsylvania Util- 
ities Company vs. the Lehigh Naviga- 
tion Electric Company. The petitioner 
sought to prevent the Lehigh Company 
from invading its territory in certain 
parts of Monroe and Northampton 
counties. 


VERMONT. 

The Fourteenth Biennial Report of 
the Public Service Commission has 
been issued in bound form. The re- 
port covers the period from June 30, 
1912, to June 30, 1914, and contains the 
reports and orders of the Commission 
rendered during this period, and ab- 
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stracts of the statistics and annual re- 
ports of the companies under its juris- 
diction. Rates for electric companies, 
as shown by schedules filed with the 
Commission, are given in tabulated 
form. 

Walter A. Dutton has been appoint- 
ed as member of the Public Service 
Commission. 


WISCONSIN. 

The Beloit Water Gas and Electric 
Company was authcrized to issue 
$100,000 of bonds. The proceeds of 
these bonds are to be used for exten- 
sions and permanent improvements to 
the plants and distribution system of 
the company. 

Twelve Corners ard Mackville Tele- 
phone Company was authorized to is- 
sue $3,280 of capital stock, proceeds to 
be used in building new lines and in 
making extensions to the present sys- 
tem. ; 

ee 
Dayton Company Section Meeting. 

The assembly room of the Dayton 
Power & Light Company was crowded 
on February 9, 1915, when H. M. Ed- 
wards, auditor of the New York Edi- 
son Company, of New York City, 
talked to the employees of the com- 
pany under the auspices of the Dayton 
Power & Light Company Section of 
the National Electric Light Association 
on the “Relation between the Operat- 
ing Employee and the Accounting De- 
partment.” 

Mr. Edwards first showed how the 
management of a large corporation is 
in the nature of a trusteeship for the 
property of others, and the responsi- 
bility for the successful management 
of the property of others necessarily 
requires a complete record of all the 
property belonging to the company, its 
income and expenses. The hearty co- 
operation of every employee in that 
company should be given to the ac- 
counting force of the organization to 
the end that a clear and truthful rec- 
ord can be made of the different oper- 
ations of the company. This record 
should reflect the past experiences of 
the company which should be a faith- 
ful guide for the present and future ac- 
tivities of the company. 

Following Mr. Edwards’ talk, a half 
hour was given over to a discussion ip 
reference to this important subject. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 24. 


The no-load power input to a 20-kilowatt, 230-volt, four-pole 
shunt generator, driven at 1,200 revolutions per minute and sepa- 
rately excited to a terminal voltage of 240 volts, is 1,320 watts. 
The armature is 14 inches in diameter and is wound with a sim- 


plex lap-winding containing 300 conductors. 
length of each armature conductor is 10 inches. 

Neglecting the effect of armature reaction, find the reactive 
torque of the armature (a) at no load under the above conditions 


and (b) when the armature current is 80 amperes. 


The flux-cutting 


Find (c) the 


power input to this generator when the armature current is 80 


amperes. 


SOLUTION TO PROBLEM 24. 

The power input to a generator at any 
load is given by 
[40] P=1.42ST/10* kilowatts 

or P=1.90ST/10' horsepower. 

where S equals the rotational speed of 
the armature in revolutions per minute 
and T equals the turning moment or re- 
active torque of the armature in pound- 
feet. The resistance to turning or the 
reactive torque of a separately excited 
machine at no load is due to the friction 
in the bearings and brushes, windage, in- 
termolecular friction of the iron mole- 
cules in the armature and to the force 
required to move the laminations carry- 
ing eddy currents through the flux which 
threads the armature. 

Answer to Question a. 

Since the input at no load is 1,320 watts 
the no-load torque is given by [40]. 

1.32=1.42 1,200T/10* 

and 7T=7.74 pound-feet. 
To turn this generator over at no load 
then requires an active torque equal to 
that required to turn over a sheave twa 
feet in diameter from which a weight of 
7.74 pounds is hung by a weightless rope. 

Answer to Question b. 

If a wire carrying a current J is placed 
in a magnetic field of density B so that 
the axis of the wire is perpendicular to 
the field and extends through the field 
for a distance of I. the force F acting 
upon the wire is given hy 
[41] F=8.85R1]/10° pounds. 
where B is measured in magnetic lincs 
per square inch, / in inches and J in 
amperes. The direction of this force 
may be obtained by holding the thumb. 
index and middle finger of the left hand 
in positions respectively perpendicular to 
each other. If the index finger points 
in the direction of the magnetic flux 
(magnetic flux flows in air from north 
to south pole) and the middle finger 
points in the direction of the current 


flow, the thumb will point in the direc- 
tion in which the mechanical force acts 
upon the wire. Although following the 
same rule outlined above. it is helpful to 
note that when a loop of wire carrving 
a current is placed in a magnetic field 
the loop of wire will move to such a 
position that the flux linking the wire 
will be a maximum. 

Since the flux-density around the pe- 
riphery of an armature is not constant, 
the force acting upon the various con- 
ductors will not be uniform. The aver- 
age force acting on a conductor, how- 
ever, may be found by substituting the 
average flux-density in [41]. The total 
tangential force acting upon the arma- 
ture is given by multiplying the average 
force (F) by the total number of con- 
ductors (Z), and the torque (T) is ob- 
tained by multip!ying this product by the 
radius of the armature (R) measured 
in feet. Thus 
[42] T=8.85BlIZR/10* pound-feet. 

The average flux-density around the 
armature of the 20-kilowatt generator 
described in Problem 24 may be found 
as follows. The flux per pole (È) is 
given by [29]. 

240=4X300X20/4X 10° 
and ®=4 10° lines. 

The surface area of the armature cov- 
ered by flux-cutting conductors equals 
the product of the circumference of the 
armature and the flux-cutting length of 
each conductor, 147X10 or 440 square 
inches. Since the total flux entering or 
leaving the armature equals 4XxX4X10° or 
16Xx10° lines. the average flux-density 
equals 16X10°/440 or 36,400 lines per 
square inch. The number of paths be- 
tween brushes on a łap-wound armature 
equals the numher of poles (see Solution 
of Problem 11) and since the total arma- 
ture current is 80 amperes the current in 
each path equals 80/4 or 20 amperes. 


Substituting these values in [42] the 


torque due solely to the reaction between 
armature current and field flux is found 
to be . 

T=8.85 X 36,400 10 20300 X0.583/10" 

=112.7 pound-feet. 
The total active torque required to turn 
the armature over against the stray-pow- 
er torque and the reactive armature-cur- 
rent torque equals 7.74+112.7 or 120.4 
pound-foot. 

Answer to Question c. 

The above method is not the shortest 
one for determining the armature torque 
at any condition of load, but 1s given to 
specify and explain the various factors 
upon which the armature torque depends. 
The torque may be determined more 
quickly by [40]. Since the armature volt- 
age equals 240 volts and the artiature 
current equals 80 amperes, mechanical 
energy is converted into electrical energy 
at a rate of 24080 or 19.200 watts (by 
{19]). Adding the stray-power input 
(1.320 watts) the total input when the 
armature current 1s 80 amperes 1s 19,200 
+1.320 or 20,520 watts. Substituting in 
[40], 

20.520=1.42 «1.200 T/10* 
and the torque (T) equals 120.4 pound- 
feet, which checks the answer to 
Question b. 

It should be noted that [42] contains 
no factor depending upon the speed and 
that the reactive torque due to armature 
current therefore does not depend upon 
the speed. Since all of the stray-power 
losses depend upon the speed, the stray- 
power torque does vary with the speed of 
the armature. The speed of a generator 
being maintained nearly constant, the 
stray-power torque is sensibly constant 
(it varies somewhat with the excitation) 
and the principal cause of variation in 
torque is the change in armature current 
which accompanies a change in load. 


SOLUTION TO PROBLEM 74. 

Answer to Question a. 

The vector diagram is given in Fig. 
30a. We wish to find the angle, œ be- 
tween the excitation voltages, E, and E» 
In the method described in the preceding 
problems for calculating the excitation 
voltage, its two components, along the 
current vector and perpendicular to it, 
were first computed. The ratio of the 
first of these to the excitation voltage 
is the cosine of the angle between the 
current and the voltage. This gives the 
angle between each current and the cor- 
responding excitation voltage, and if the 
angle between the currents is known the 
angle between the excitation voltages is 
quickly found. 

Since the alternators are star-connected 
the terminal voltage per phase is 
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ALTERNATING CURRENTS. 


Problem 74. 


Two three-phase alternators, each of which is rated to deliver 
1,000 kilovolt-amperes at 1,320 volts, are directly coupled to the 
shaft of a water turbine. The armature windings are connected in 
star and have an effective resistance of 2.2 ohms and a synchron- 


ous reactance of 54 ohms per phase. 


The field structures have 


30 poles. These alternators will not operate satisfactorily, that is, 
they will not divide the load equally between them and operate 


at the same power-factor. 


The probable cause is that the field 


structures are not properly set on the shaft. The alternators de- 


liver a total constant load of 1,500 kilowatts. 


If the excitations 


are adjusted so that the first delivers 1,000 kilowatts at unit 
power-factor, the second delivers 500 kilowatts at a power-factor 
of 0.50. The terminal voltage has its rated value throughout the 


problem. 


(a) What is the angular displacement of the field 


structures relative to one another and what should be done to 


correct this? 


excitation voltages are in phase. 


(b) The coupling is now adjusted so that the 


If the field currents are also 


adjusted so that they are equal, what load does each alternator 
deliver and at what power-factor does it operate? Compare the 
present armature resistance losses with those when the load was 


divided as originally described. 


(c) The field currents are fur- 


ther adjusted so that the excitation voltage of one is increased 20 
per cent, and that of the other is reduced the same amount. What 
power does each alternator deliver and at what power-factor 


does it operate? 
nator? 


What are the resistance losses in each alter- 


V p=13,200/ V3 
=7,620 volts. 
The armature current of the first is 
/p=1,000,000/3 X 7,260 
=43.7 amperes. 

Since the first alternator is operating 
at unit power-factor, the vertical com- 
ponent of FV with respect to the current 
i: zero, 


IEE 5 


Fig. 30a. 


Ix 


By [19a] (E,) 1=7,6204-43.7X2.2 
=7,716 
(E1)v=0-+- 43.7 54 
=2,360. 
dv [20a] E,=8,080 volts. 

The cosine of the angle between E, and 
J, is 7,716/8,080=0.9554, and tiie angle is 
17.0 degrees. 

Turn the diagram so that J: is hori- 
zental. 

1:2 500,000/3 7.620 0.5 
=43.7 amperes. 


The horizontal and vertical components 
of V are now 
Vr=7,620X0.5 


=3,810 
V+=7,620X V 1—0.5? 
=6,600. 
By [19a] (E:)»=3,810-+43.7X2.2 
=3,906 
(E:)=6,600-+ 43.7 54 
=8,960. 
By [20a] E:=9,770. 


The cosine of the angle between E: and 
I: is 3,906/9,770=0.400, and the angle is 
66.4 degrees. 

The angle whose cosine is 0.5 is 60 
degrees. The current in the second is 
thus 60 degrees behind the current in the 
first, since the current and terminal volt- 
age of the first are in phase. 

Therefore «=17.0+60.0—66.4 

=10.6 degrees. 

This is the angle between the excita- 
tion voltages. Since the electrical angle 
between the centers of adjacent poles is 
180 degrees, this angle of 10.6 degrees is 
10.6/180 of the distance between the cen- 
ters of adjacent poles. Since the alter- 
nator has 30 poles the space, or mechan- 
ical, angle between adjacent poles is 
360/30, or 12 degrees. The space angle 
corresponding to the displacement between 
the excitation voltages 1s therefore 

(10.6/180) X 12=0.71 degree. 

This angle of 0.71 degree is the amount 
by which the corresponding fieid poles of 
the two alternators are displaced from 
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t!:eir proper relative position. The excita- 
tion voltage of the first leads that of the 
second. In order to bring them into 
phase the field structure of the second 


should be advanced in the direction of 


rotation 0.71 degree. 

Answer to Question b. 

If the preceding adjustment between 
the field structures is made, the excita- 
tion voltages will be brought into phase. 
If the excitations are also made equal, 
the alternators will each deliver the same 
load and operate at the same power- 
factor. The phase current delivered to 
the load is found by resolving I: into 
components along and perpendicular to /;. 


By [26a] (27) n= 43.74. 43.70.5 
—65.6 
(27) -=0+43.7 V 10.3? 
= 3129; 
By [27a] 2/=75.6 amperes. 


The power-factor of the load is 
Cos 6=65.6/75.6=0.868. 

If the alternators deliver the same cur- 
rent at the same power-factur, the cur- 
rent is 75.6/2, or 37.8 ampercs, and the 
power-factor of each is 0.868. The cop- 
per losses are each 

(37.8/43.7)?=0.75 

of their values under the original condi- 
tions. This illustrates how important it 
is to set the field structures on the shaft 
properly. A very small angle in the case 
of generators that have a large number 
of poles will cause considerable trouble. 
When the excitation voltages are fixed 
in their phase relation, as they are in this 
problem, the load can be shifted from one 
generator to the other by adjusting the 
held currents. This is because the field 
structures are prevented from swinging 
relative to eacu other as they could if 
they were driven by independent prime 
movers. The next question further illus- 
trates this point. 

Answer to Question c. 

The vector diagram is given in Fig. 
31a. First tind the value of the excita- 


Fig. 31a. 


tion voltages when they are equal as in 
question b. Turn the diagram so that 
(27) 1s horizontal. The horizontal and 
vertical components of V are then 
M17 620 0.868 

== 6,610 
v= 7.620 V 1—0.868 

=3.790. 
I:n=-6,610-+37.8% 2.2 

= 6.693 
E =3.7904-37.8%54 

= 5,830. 


By [19a] 
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By [20a] E=8,870 volts. 
Cos (B+6) =6,693/8,870 DIRECT CURRENTS. 
=0.755 Problem 25. 
So that: (B+6)=41.0 degrees. A 230-volt 20-kilowatt 1,200-revolutions-per-minute belt-driven 


Before the excitations are changed, each 
has a value of 8,870 volts per phase and 
the armature currents are each 37.8 


shunt generator is operated in parallel with other generators. the 
voltage of the system being maintained constant at 230 volts. The 


amperes. On the diagram these vectors armature resistance between brushes is 0.12 ohm. When running at 
are E and I. If the excitation voltage 1,200 revolutions per minute with no armature current and connected 
of the first is increased 20 per cent and electrically to the system the mechanical input to the generator 1s 


that of the second is decreased the same 
amount, these voltages will be represented 
by the vectors E, and E> They cannot 


1,320 watts. 
If the belt should slip off the pulley under these conditions find (a) 


swing out of phase because the field struc- the speed of the armature and its direction of rotation, (b) the mag- 
tures are keyed to the same shaft. At nitude and direction of the armature current, (c) the electrical power 
this point the simplest way of completing input to the armature and (d) the stray power, assuming that the 


the problem is by using the method of 
“interchange” current. Just as soon as 
the excitation voltages are not equal we see . 

can consider that the armature current This problem illustrates the difference between generator action 


stray power is proportional to the armature voltage. 


ir each generator is equal to what it pre- and motor action in a dynamo. 

viously was, plus a component current 

that is caused by the inequality of the Problem 75. 

excitation voltages and is equal to their The following test data are given on a 1,500-horsepower, 13,20)- 


difference divided by the impedance of 


, i volt, three-phase synchronous motor: 
the two armatures in series. For example, 


i 1 : Field Current Open-Circuit Terminal Voltage Open-Circuit 
in this case we may consider that the Terminal Voltage Ia— 49, P.F.=0 Core Loss 
armature current in the first alternator 50 e u ii B 
. è oo S 2400 e : 
is equal to its original value, /, plus ne 14400 10200 2s.4 

es > . , 140 16500 12700 37.5 
(E: E:)/2Zs. Za is the synchronous 180 18100 1490 ate 
impedance of one generator. Bens . 

Likewise the armature current in the The armature windings are connected in star and have a hot 
second alternator is resistance of 2.52 ohms measured by direct current between termi- 

h=1+ (Ex—E,)/22. nals. The ration of effective to direct-current resistance is 1.55. The 


On the diagram (F,—E:2)/2Z« is repre- 


resistance of the field circuit is 0.61 ohm. The friction and wind- 
sented by the vector Js. The vector 


(Ez—E,)/2Z« would then. of course, be age loss is 9.32 kilowatts. 
represented by —Js, which is also shown. This motor is operating on a 13,200-volt circuit and delivers a 
£1=1.20X 8,870 constant load of 1,250 horsepower. (a) The excitation is adjusted 
== 10,000! Olts so that the motor takes a line current of 50 amperes at a lagging 
pane cei power-factor. At what power-factor does it operate? What is the 
E,—F.=3.550. | necessary field current? What is the efficiency of the motor ? 
By [5a] Z= V2 (b) To what value should the field current be increased so that the 
= motor will take the same current at a leading power-factor? What 
The value of this “interchange” com- would be the efficiency in this case? (c) What is the least value 
Ponent OE pag CUCEENE 13 that the armature current can have? What would be the necessary 


1s=3,550/2 54 


excitation voltage? Compare the armature resistance loss with that 
=32.9 amperes. | 


It makes an angle with (E.i—F:2) whose under (a) and (b). 
cosine is 2.2/54. This angle is nearly 90 
degrees. - Solutions of the above problems and two new problems will be 
More exactly (8+6.)=87.7 degrees. printed in the next issue. 
Since Cos 0=0.868 
=29.7 degrees. 
But (B+0) =41.0 By [26a] (/,)»=32.8+7.7 rent, /2, lies above the horizontal axis and 
so that B=41.0—29.7 = 40.5 is therefore leading the terminal voltage. 
=11.3 degrees. (11) =18.8+32 >v [27a] 7,=28.3 amperes. 
Therefore 0s=87.7—11.3 —50.8. The power-factor of the second gener- 
=76.4 degrees. By [27a] 1,=65.7 amperes. ator is 
The horizontal and vertical components The power-factor of the first is By [28a] PF=25.1/28.3 
of Is are By [28a]  PF=40.5/65.7 =0.887 
(/+)n=32.9 Cos 76.°4 =0.617. In the first generator the copper loss is 
=7.7 In order to find the current in the sec- (65.7/37.8 )?=3.02 
(J«)v=32.9 Sin 76.°4 ond alternator the current —/s must be times its value in question b. 
==32.0; added to the original value of the arma- In the second it 1s 
The horizontal and vertical components ture current. Thus (28.3/37.8)?=0.56 
of the original current, J, are By [26a] (J2:)1=32.8—7.7 times its value in question b. 
[v=37.8X 0.868 =295.1 The power delivered by the first gener- 
=32.8 Te (12) v=18.8—32 ator is 
Iv=37.8 V1—0.868? —— 13.2. By [1a] Pi=3X7.620 65.7 0.617 


=18.8. The negative sign shows that the cur- =926skilowatts. 
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The power delivered by the second is 

By [ta] P2=3X7,620X 28.3 0.887 

=574 kilowatts. 

This division of the load is now nearly 
as unequal as under question a, while the 
armature heating is much too large in 
the first generator. This shows the im- 
portance of equal excitations in such a 
case. 

—___@-+-6—____ 


Massachusetts Hearing on Rates. 


A continued hearing on the bill pre- 
sented in the Massachusetts Legisla- 
ture to fix the maximum rate for elec- 
tricity furnished by a corporation at 
25 per cent above the cost of manufac- 
ture and distribution, and the minimum 
rate at 5 per cent above cost, was held 
February 8 at Boston. Representatives 
of labor organizations and of the New 
England Power League, an association 
of electrical manufacturers and isolated- 
plant engineers, advocated the measure 
on the ground of ‘fairness to the small 
user of electricity. D. G. Kimball, a 
Boston operating engineer, claimed the 
Boston Edison Company made con- 
cession in price to former users of 
private lighting plants, in order to se- 
cure the business. 

W. P. Barnes, of Worcester, Mass., 
stated that in his city the Connecticut 
River Transmission Company sells cur- 
rent for power in 300-horsepower in- 
Stallations or over at 0.625 to 1.25 cents 
per kilowatt-hour. The Worcester 
Electric Light Company charges 3 and 
4 cents per kilowatt-hour for power. 

Arthur M. Huddell, of Boston, 
pointed out that the Holyoke’s city 
plant charges 1.5 cents for power in 
quantity and 6 cents for light. 

H. M. Comerford, representing the 
Metal Trades Department of the 
Power League, held that the Massa- 
chusetts Electric Light Commission 
should make a physical valuation of 
electric properties. He held that a 
building corporation in Boston was 
given a three-cent rate for current used 
on the three lower floors, the energy 
being resold by the corporation to its 
tenants at the 10-cent rate, which the 
tenants of the floors above paid di- 
rectly to the Edison Company for cur- 
rent consumed by them. 

John H. Carter, of Boston, said 
physical valuation is bound to come 
eventually. He praised the work of 
the Electric Light Commission, which 
has reported in favor of reducing 
prices in about 90 per cent of the cases 
it has considered. 

Everett W. Burdett, for the Massa- 
chusetts Electric Lighting Association, 
Tepresenting about $50,000,000 invest- 
ment, opposed the bill. He said the 
experiment suggested might destroy or 
impair a large part of the capital now 
in lighting companies. 

The whole question of differential 


rates, he said, is based on long ex- 
perience and study by experts, both in 
the United States and in Europe. Such 
rates aré universal. 

These rates are not applied to in- 
dividuals as individuals, but are based 
on the character of use of the energy. 
Mere bulk of supply does not constitute 
a reason in law for varying prices. The 
governing factor in price-making is 
length of time of use of the plant in- 
volved. This basis is even more evi- 
dent in the making of railroad, tele- 
phone and express rates. Here it is 
not the cost of service rendered, but 
the capital involved that is the prime 
factor. 

The principal element of cost in the 
business of electricity supply is the in- 
vestment charges, which bear a rela- 
tion to the manufacturing cost in the 
ratio of 7 or 10 to 1. The long-time 
user is granted the best price because 
his is fhe most advantageous use from 
the company’s standpoint. Power rates 
are lower than lighting, because of the 
greater diversity-factor and longer 
daily use. 

It is not true, said Mr. Burdett, that 
companies realize their profits from 
small consumers. The large consumers 
at low rates are often vastly more 
profitable. Often residence lines are run 
at a loss, with a view to future busi- 
ness through the development of the 
territory. l 

On the subject of competitive busi- 
ness, the decision in the Worcester 
case was cited. Competition is recog- 
nized as a legitimate reason for dif- 
ference in price. The Interstate Com- 
merce Commission has said that a 
company has the right to take on busi- 
ness if it represents some profit, 
though not at an equivalent profit 
gained from some other classes of 
business. 

Mr. Burdett cited court decisions in 
which the principle was set forth that 
dissimilarity of service warrants a vary- 
ing scale of prices, and that a railway 
company is only bound to give the 
same rate for the same class of service 
under the same conditions. 

Physical valuation of plants is not 
needed in Massachusetts, Mr. Burdett 
said. Since the beginning of the in- 
dustry it has been under public super- 
vision and all securities issued under 
the Commission’s sanction. The at- 
torney recognized the public misurder- 
standing of the differential-rate prin- 
ciple, but pointed out that lighting 
companies in the State have published 
schedules which all customers come un- 
der without persona! discrimination. 

W. Robman Peabody, representing 
the Turner's Falls Company, held that 
it would be impossible to determine the 
“cost” of supplying each individual 
customer. After the value of power 
connection with a generating company 
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is the preparedness to meet emergency 
conditions in the event of failure of 
power supply from another source. 
In such a case the party connected 
would be paying for the readiness to 
serve on the part of the electric com- 
pany, though no energy was supplied. 
W. H. Lang, representing the Asso- 
ciation of Municipal Plants, said it was 
well nigh impossible to determine the 
actual cost of current. He opposed the 
proposition to value the properties and 
that the Gas and Electric Light Com- 
mission should take the initiative and 
order change in rates without petition. 
Mr. Lang held that local conditions de- 
termine prices charged, and great plants 
would soon supply local plants because 
of more economical manufacturing. 
— eoe 


Tests of Radioactive Ore on Plant 
Growth. l 


H. X. D. Barton-Hart, an electrical 
experimenter of Pittsford, Vt., reports 
some interesting experiments with 
radioactive ore in its relation to plant 
growth. Taking two plants of the same 
kind with identical soil, heat, air and 
sunlight conditions, one of the plants 
being an inch shorter than the other, 
he placed in the soil of the latter a 
glass tube containing about 37.5 grains 
of the ore. In three weeks the plant 
had outstripped its fellow by an inch 
in height. 

Again, taking a slip of the first plant, 
he placed it in a glass of water with a 
corked tube of ore. The plant grew 
and blossomed, though it was con- 
stantly in the shade. Also, while the 
water in the glass froze one night, the 
plant did not freeze. The plant was 
not an aquatic and ordinarily requires 
plenty of sunshine and a rich soil. 

Another experiment was the suspen- 
sion of about 15 grains, inclosed in a 
gelatine capsule, in a window outside 
which were growing four Madeira 
vines. The first result noted was the 
increased growth of all the vines; sec- 
ond, when the plants reached the 
height of the window ledge where the 
capsule was located there was an ab- 
normal growth of “tops.” Third, the 
leaves for about four square feet op- 
posite the ore were 33 per cent larger 
than elsewhere. Most of the time the 
window was kept closed. In all cases 
improvement ceased when the ore was 
removed. 

Mr. Barton-Iart suggests that in or- 
der to fertilize land and at the same 
time conserve the use of the ore, por- 
tions of it could be planted at three- 
foot intervals, both ways, in metal 
tubes or empty cartridge shells. The 
ore can be bought at about a dollar a 
pound, and it is claimed the use of 25 
pounds per acre of ground would pro- 
duce results making the expenditure 
well worth while. 
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SELECTION AND APPLICATION 
OF MOTORS. 


By Gordon Fox. 


The cost of manufacturing any 
product is made up of interest on in- 
vestment, cost of material, labor and 
power and overhead expense. Eff- 
ciency in driving the productive ma- 
chinery has a bearing upon the last 
three of these five items. A higher 
rate of output at the same cost les- 
sens unit costs and the rate of out- 
put depends to a considerable extent 
upon the effectiveness of power ap- 
plication. Therefore the question of 
motor selection is one worthy of the 
most careful consideration. Too often 
the data for a drive are roughly ap- 
proximated and the cheapest motor 
secured and installed. This is likely 
to be an expensive procedure. 

There are many factors entering 
every motor-service problem. Each 
case deserves careful study of all these 
factors to provide an effective and effi- 
cient application rather than a mere 
“drive.” The points to be considered 
for any installation may be classed un- 
der the following headings: 

Individual drive or grouping. 

Kind of current and voltage. 

Power requirements. 

Type of motor. 

Method of connection. 

Importance of specification details. 

The question of {individual versus 
group drive is one concerning which 
much has been written. The advan- 
tages generally attributed to individual 
drive are: 


Maximum productive ability through 


minimum slippage. 

Efficiency through 
mission loss. 

Greatest freedom in location. 

Independence, giving increased reli- 
ability. 

Most effective control. 

Ability to eliminate power loss at 
nonproductive machines. 

Compactness, with attendant safety, 
through elimination of driving mech- 
anism. 

Better cleanliness and light. 

Convenience. . 

Group drive has in its favor lower 
first cost, attatned partly because of 
the diversity-factor, since a smaller 
connected horsepower may be re- 
quired in one unit than in many. The 
question generally resolves itself—do 
the advantages of individual drive war- 
rant the difference in cost? This ques- 
tion can be intelligently answered only 
if the cost of both methods be esti- 
mated and the value of the individual- 
drive advantages be set against the 
margin in costs. 

Whether alternating or direct cur- 


minimum trans- 
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rent shall be used is often already de- 
termined by available service. If a new 
plant is to be installed the adaptability 
of both types of motors is to be con- 
sidered and the general trend of prac- 
tice in the particular industry should 
be given weight. Both alternating and 
direct-current motors offer fairly paral- 
lel service for many requirements, so 
that the more special drives may be the 
determining factor. It is cheaper to 
consider layouts of all feasible sys- 
tems in advance and to choose the best 
compromise rather than to make a 
hasty installation not to the best ad- 
vantage. The points affécting selection 
of alternating or direct current are: 

Service available. 

Breakdown service. 

Speed and torque requirements. 

Surroundings conditions affecting re- 
liability. 

First cost. 

The question of kind of current is 
closely related with the choice of the 
type of motor, since where available 
service does not determine, the de- 
cision usually rests upon speed-torque 
requirements, in which the alternating 
and direct-current types differ. This 
point 1s considered further in connec- 
tion with motor characteristics. 

In the matter of reliability the alter- 
nating-current motor is to be given 
preference, since it is more simple in 
construction, has no troublesome com- 
mutator and can withstand overloads 
and abuse with less disastrous results. 
Also the first cost of most induction 
motors is less than that of parallel 
direct-current motors, due largely to 
their more simple construction. It is, 
however, of paramount importance that 
a motor have the right speed-torque 
characteristics and it is secondary in 
most cases that first cost and main- 
tenance cost be a minimum. The mar- 
gin in effectiveness of drive will more 
than make up the margin in costs in 
the majority of cases. 

Power requirements include two ele- 


ments, amount of torque and con- 
tinuity of its application. Driven ma- 
chines may require nearly constant 


torque, as for a printing press. where 
the load is nearly alt frictional, or they 
may require a torque varying through 
a repeated cycle as is the case for a 
reciprocating pump, or the torque may 
vary irregularly over a wide range as 
for a rock-crusher drive. The basis for 
motor selection should be: the max- 
imum torque, the adjustments of the 
machine affecting the torque, the start- 
ing torque and the variety of start- 
ing conditions possible. Upon actual 
machines the torque may be deter- 
mined by means of levers or ropes at- 
tached to the driving shaft. On other 
machinery, unless data can be secured 
from the manufacturer or by calcula- 


tion from mechanical work performed, 
then the torque can only be estimated 
in relation to the machine horsepower. 
Without knowing the actual torques 
it is possible to consider relative torque 
and this is really the essential feature. 
For instance, it is evident that the 
Starting torque of a small band-saw 
may be made severe in relation to 
the power required for sawing if 
the wheels be adjusted for heavy saw 
tension. It is evident that a brick 
augur will require an excessive start- 
ing power if stopped long enough for 
the clay to set. Such machines require 
breakdown or starting torques much 
higher than full-load torque. 

The two limiting features of most 
motors are torque and heating. We 
have just mentioned the necessity of 
determining the maximum torque in 
order to keep it within the range of 
the motor selected. The second fea- 
ture, rate and continuity of power ap- 
plication, determines the heating. Here 
it is the average heating effect that is 
important. A swing cut-off saw may re- 
quire 6 horsepower for 15 seconds 
while sawing a 2-by-12-inch plank: it 
will then run idle perhaps 30 seconds 
while the material is moved; it always 
starts light; a tight belt or ordinarily 
dull saw will not greatly increase the 
power required either to start or run. 
Therefore a 3-horsepower motor hav- 
ing a maximum torque a little over 
twice full-load torque will suffice and, 
since the motor starts light. it may be 
thrown directly across the line, if of 
the induction type. This illustration 
should bring out the necessity of con- 
sidering not only the horsepower re- 
quired to drive a machine or perform a 
process, but also the relative time 
periods of heavy and light loads and 
the cycle of action. Most overmotoring 
is due to a line of reasoning which 
would say: “It requires 6 horsepower 
to saw a 2-by-12-inch board, so a 5 
horsepower or 7.5-horsepower motor 
will be needed.” Strictly speaking, the 
square-root-of-means-square load over 
a representative period determines the 
heating, but for ordinary work a care- 
ful estimate of average load is as ac- 
curate as the data upon which it is 
based. 

It is not good practice to motor a 
machine for maximum service only oc- 
casionally demanded, provided a lesser 
rating better fitting ordinary condi- 
tions has sufficient reserve torque to 
carry the peak. Most motors are rated 
for 35 degrees centigrade rise, but a 
60-degree rise is allowable under ordi- 
nary conditions before temperatures 
injurious to the insulations are reached. 
A planer taking a one-eighth-inch cut 
may require 10 horsepower and a 10- 
horsepower motor will run merely 
warm in handling this service. At 
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times it is necessary to take a heavier 
cut requiring 15 to 20 horsepower. A 
10-horsepower motor having sufficient 
torque will still drive the machine, 
at slightly reduced speed and at a 
higher temperature, but so long as an 
injurious heat is not reached no harm 
is done. There is a greater range 
than is ordinarily believed between 
rated load and maximum safe carrying 
capacity for a short period. The 
writer, in making some tests of power 
requirements, at one time handled a 
125-horsepower load for 15 to 20- 
minute periods with a 35-horsepower 
motor and subsequent examination re- 
vealed not the slightest injury. Ex- 
cessive undermotoring is not recom- 
mended, but overmotoring is a much 


Speed RPM 
oe oe wee fee use Toe me. 
’ 
| 
} 
P 
i 


ron 


co wt 0 46 to @ to BÖ O two Es 


ELECTRICAL REVIEW 


l 
T 
j 
fæ 
f 
f 
f 
f f a 
he 
E 
f 7 Y l 


considerably, but the general charac- 
teristics are similar. Briefly summar- 
izing; the direct-current shunt motor 
and alternating-current squirrel-cage 
induction motor are similar constant- 
speed types; the compound-wound 
direct-current motor and the alternat- 
ing-current squirrel-cage high-resist-. 
ance-rotor motor are fairly constant- 
speed types having poor speed regu- 
lation and heavy overload and starting 
torques. The direct-current shunt in- 
terpole motor and multispeed induc- 
tion motor are adjustable in spced, 
having fairly constant rotation at any 
given controller position. The series 
motor is the nearest approach to an 
inverse speed -torque characteristic, 
while the alternating-current wound- 
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Typical Speed Curves of Motors. 


more frequent fault. The motor manu- 


facturer leaves a goodly margin in 
his design for a safety factor and it 


is not necessary to introduce a fur- 


ther factor in estimating the drive. 


The power required and its varia- 
tions, the torque demanded and its 
limitations, and the relation of speed 
to torque are the points determining 


the type of motor. Typical speed- 


load curves of all the ordinary com- 


mercial types of motors are shown 
herewith, all the curves being for mo- 
tors of the same rating. A study of 
these curves will show better than 
words the relations of speed, load and 
break-down capacity for the different 
motor types. 

Individual machines of course vary 


rotor motor is similar to a heavily 
compounded direct-current motor with 
series armature-control resistance, be- 
ing limited both in maximum speed 
and maximum torque, the values 
changing somewhat inversely within 
the operating range. 

Shunt-wound direct-current motors 
and squirrel-cage alternating-current 
motors are used for the majority of 
ordinary constant-speed drives. Shunt 
interpole direct-current motors are 
used almost exclusively for adjustable 
speed work such as for machine tools. 
The multispeed induction motor af- 
fords at best but two or three fixed 
speeds widely differing. so that its field 
of usefulness is limited. The com- 
pound-wound direct-current motor is 
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used extensively for irregular torque 
drives, such as for air compressors, 
and also for drives requiring heavy 
starting or maximum torques. Com- 
pound-wound motors are also best 
upon variable voltage circuits, such as 
railway feeder service. The high-re- 
sistance squirrel-cage-rotor motor per- 
forms similarly to the direct-current 
compound motor but is not used as 
much as it might well be. This is per- 
haps partly due to trouble occurring 
in many motors of this type at the 
end rings of the rotor due to over- 
heating. With the introduction of the 
welded ring the use of high-resistance 
rotors should become more common. 
The series direct-current motor is a 
traction type and is used largely for 
hoists, cranes and similar service re- 
quiring very high starting torques and 
lesser running torque. The alternat- 
ing-current wound-rotor motor is used 
where alternating current only is 
available for heavy irregular-torque 
service such as would demand the use 
of series or heavily compounded di- 
rect-current motors. 

Motors are connected to the driven 
machines through the use of belts, 
gears, couplings, silent or link chains 
or a combination of two or more 
means. Belts are more flexible in ap- 
plication and are usually the cheapest 
drive. Gears are used where wide 
ratios are desired or where compact- 
ness is necessary. Direct-connected 
motors using solid or flexible couplings 
are to be strongly recommended for 
many more drives than present prac- 
tice indicates. Usually the cost of this. 
type of drive is somewhat higher than 
that of a belt drive since the motor 
speed must be the same as that of 
the driven machine, usually entailing 
slower speed and more expensive mo- 
tors. The margin between belt and 
coupling cost partly compensates for 
this. The use of direct-connected mo- 
tors for woodworking machinery 
should become more general, par- 
ticularly for high-speed planers, joint- 
ers, etc, where a 3,600 revolution- 
per-minute induction motor, low in 
cost and high in efficiency, will drive 
without slippage. Another drive which 
is not used as much as it worthiness 
warrants is that using a belt with idler 
pulley on the motor. This drive is 
positive, permits wide speed ratios and 
high-speed motors; the belt centers 
may be close, thus affording compact- 
ness, and the saving in belting pays 
for the idler attachment. The fact 
that this type of motor is not usually 
stocked by manufacturers and dis- 
tributors is no doubt partly responsible 
for its infrequent use. Gear and chain 
drives are too familiar to require com- 
ment. A word may be said in regard 
to gear alinement. A gear drive re- 
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quires positive, accurate and permanent 
alinement. For good gear drives the 
motor should be virtually a part of 
the driven machine. Too often it is 
merely an adjunct insecurely mounted. 
A mounting satisfactory for belt drive 
may be very poor for gear driving. 

We all know that there is a great 
difference in horses, but do not realize 
that there is also a difference in mo- 
tors which furnish horsepower. A 
carriage horse hitched to a coal wagon 
would soon break down; on the other 
hand a heavy dray horse would be a 
poor investment on a laundry wagon. 
Fitting motors to machines is much 
like fitting horses to wagons, except 
that the faults are not always so evi- 
dent in the case of motors. The dif- 
ferences in effectiveness and cost exist 
just as surely in the one case as in 
the other. 

Two essentials bearing upon the per- 
fection of a motor drive but little con- 
sidered are first, the importance of 
exact speed and speed regulation, and 
second, efficiency. Most productive 
machines are more productive at one 
speed than at another, particularly if 
they be power-fed or automatic. Com- 
mon sense then dictates that in the 
great majority of cases the running 
speed should be very close to this 
most effective speed. In a great many 
drives an approximation within 10 per 
cent of the machine-manufacturer’s 
speed is allowed to suffice. Where 
speed affects production the best speed 
for each machine should be carefully 
determined, the exact belt or gear 
ratios should be figured, special pulleys 
obtained if necessary, and motors 
should be purchased which will run at 
rated speed under prevailing condi- 
tions. The motor’s speed regulation is 
sometimes important. Some motors 
fall off in speed 5 to 10 per cent from 
no load to full load; others may main- 
tain practically perfect uniformity. <A 
shunt interpole motor may be adjusted 
for equal no-load and full-load speeds. 
Why use a plain shunt motor having 
a five-per-cent drop in speed if that 
five-per-cent drop means five per cent 
less production? Motor manufac- 
turers do not guarantee accurate 
speeds; five per cent above or below 
rating is considered passable. A motor 
may run five per cent slower when 
cold than when hot; thus 10 per cent 
below speed is quite possible. If this 
means 10 per cent loss of production 
it may mean poor economy. After mo- 
tors are installed it is worth while to 
check the machine speeds; if neces- 
sary, to modify the pulleys or to in- 
stall a small rheostat in the shunt field 
to raise the speed when low. If speed 
maintenance is highly important for 
maximum production a tachometer 1s 
an excellent investment. If motors 


are provided to drive machines at a 
certain speed it is well to see that 
they actually accomplish their purpose 
rather than approximate it. 

Another detail often overlooked 1s 


that of efficiency. Motors operate 
more efficiently when fully loaded 
than when partly loaded; induction 


motors of the higher speeds are more 
efficient than those of lower speeds; 
one make of motor is more efficient 
than another. The difference between 
a mediocre layout and one carefully 
selected after comparison of data may 
easily be three per cent and will 
usually be much more than this. If a 
plant pays $25 per day for power, a 
difference of three per cent means $225 
per annum of 300 days. Hence it is 
evident that it 1s well worth while to 
obtain ethciency data from motor 
manufacturers, to consider it carefully 
with a view to the case in hand and 
to make a rational selection rather 
than a guess. 


Another angle from which the same 
question may be viewed is outlined. 

Two five-horsepower motors have 
eficiencies of 83 per cent and 87 per 
cent, respectively, under the loads they 
will carry in service. At 30-per-cent 
load-factor on a basis of 300 days per 
annum in service and with power at 
three cents per kilowatt-hour, the dif- 
ference in power consumption in one 
year is $4.05. The more efficient mo- 
tor costs $3.00 more than the less efh- 
cient one. Which is the better to buy, 
other things being equal? 

The matter of power-factor is prob- 
ably less important than that of effi- 
ciency, but in some cases it has ma- 
terial bearing. If power is purchased 
it matters little to the consumer what 
the power-factor be, but if the power 
is generated the power-factor affects 
directly the voltage regulation and 
even the necessary installed generating 
equipment. Generators and trans- 
formers are now uniformly rated in 
kilovolt-amperes. Actual power. output is 
measured in kilowatts. The higher 
ratio of kilowatt to kilovolt-amperes the 
smaller may be the generators for a 
given mechanical load. Lagging 
power-factor has a very detrimental ef- 
fect upon voltage regulation. In some 
plants having very poor power-factors 
it is sometimes almost impossible to 
maintain the voltage properly. The 
writer has in mind a case in a wood- 
working plant in which a large num- 
ber of small lightly loaded motors were 
installed. When certain of the larger 
motors were to be started with the 
plant in service their heavy low-power- 
factor starting current, added to the 
already heavily lagging current, would 
knock the voltage so badly that the 


motors sometimes refused to start at 
all. 
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Department of Commerce Exhibits 
at the Exposition. 

Exhibits of educational and historical 
interest will be installed at the Panama- 
Pacific International Exposition by the 
Department of Commerce. In the Food 
Products Building will be found a large 
exhibit by the Bureau of Fisheries, the 
Palace of Machinery houses an exten- 
sive display from the Bureau of Light- 
houses, and in the Palace of Liberal 
Arts will be found exhibits from the 
Bureaus of Standards, Navigation, Cen- 
sus, Foreign and Domestic Commerce, 
Coast and Geodetic Survey and other 
departments. 

The exhibit of the Bureau of Stand- 
ards is planned from an educational 
rather than exhibition point of view, and 
experts of the Bureau will be in con- 
stant attendance to instruct and explain 
regarding matters of standards and meas- 
urements. 

An amateur radio station and a ship 
radio station which meet all the require- 
ments of the law will be exhibited by the 
Bureau of Navigation with the assist- 
ance and co-operation of the Bureau of 
Standards, and demonstrations of the 
use of the Department's inspection in- 
struments will be made to show the 
method of determining compliance with 
the law, serving to illustrate the pre- 
cautions taken by the Government for 
safety at sea. In addition to this there 
will be exhibited a typical station such 
as is found in commercial use today and 
in contrast thereto a strictly modern 
cquipment, designed by Government ex- 
perts, with a particular view to demon- 
strating the application of the latest de- 
velopments in the art. 

One of the principal features of the 
exhibit of the Coast and Geodetic Sur- 
vey will be the automatic tide gauge 
which is to be housed in a suitable 
pavilion on one of the wharves which 
face Yacht Harbor. This gauge will be 
connected electrically with a tide indi- 
cator mounted on the exhibition space 
in the Palace of Liberal Arts and will 
show thereon the stage of the tide in 
San Francisco Bay. 

' — eoe 
New Officers of Radio Engineers 

Elected. 


At the annual meeting of the Insti- 
tute of Radio Engineers the election of 
the following officers for 1915 was an- 
rounced: President, John Stone Stone: 
vice-president, George W. Pierce; 
treasurer, Warren F. Hubley; secre- 
tary, David Sarnoff; managers, L. W. 
Austin, John Hays Hammond, Jr., Rob- 
ert H. Marriott, Guy Hill, George S. 
I avis and Roy A. Weagant. Alfred N. 
Goldsmith continues as editor of pub- 
ications, and three additional mana- 
gers from the New York membership 
are to be appointed by the Board of 
Directors. 
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The Outlook in the Electrical Industry. 


A Very General Feeling That the Tide Has Turned. 


Recently the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN requested information for 


publication from a number of well known manufacturers, representing the various branches in the electrical 


industry, respecting the business outlook for 1915. 


The direct question was as follows: 


“Does January business and volume of inquiries a 


cate improvement of January over December?” 


The answers as a whole indicated a most encouraging improvement, although not yet all that is de- 
sired. It is truly evident, however, as was stated by Mr. James H. Farrell, president of the United States 
Steel Corporation, in an address on February 8 at Pittsburgh, that the “‘tide has turned; each day sees a 
marked improvement in the general situation.” | 


We now publish the answers in alphabetical order in the belief that the optimism expressed is being 
substantiated and that a steady and continuing confidence in the business outlook is assured: 


From ADAPTi Manufacturing Com- 
pany. 

Cleveland, O., February 3, 1915. 
Volume of January business is in ex- 
cess of December. Not many inquiries 
received for future delivery. Practi- 
cally all inquiries are followed by or- 
ders for immediate shipment. Build- 
ing prospects for spring in this terri- 
tory look very bright, but a great many 
deals are still far from being closed up. 

ADAPTi Manufacturing Company. 


From the Allis-Chalmers Manufactur- 
ing Company. 
Milwaukee, Wis., February 3, 1915. 
Volume business and inquiries com- 
pared with December are practi- 
cally the same. General conditions we 
believe improving. Prices advancing 
on some commodities. We are more 
optimistic. 
Allis-Chalmers Manufacturing Com- 
pany. 


From American Conduit Manufactur- 
ing Company. 
Pittsburgh, Pa., February 3, 1915. 
Slight improvement in January busi- 
ness over December, and an increasing 
number of inquiries. 
American Conduit Manufacturing 
Company. 


From Chelten Electric Company. 
Philadelphia, Pa., February 4, 1915. 
Pleased to advise that January busi- 
ness was 35 per cent over December 
business and 10 per cent better than 
January of last year. We are very 
optimistic and feel that outlook for 
coming year is unusually bright. Num- 
ber of inquiries unusually large. 
Chelten Electric Company. 


From Cook Pottery Company. 
Trenton, N. J., February 4, 1915. 
Increased volume of orders, though 
small; aggregate materially better than 
October, November and December. 
Cook Pottery Company. 


From the President of the Cutter 
Company. 
Philadelphia, Pa., February 3, 1915. 
Politicians are still rocking the boat 
and business continues spotty, but or- 
ders and inquiries indicate improve- 
ment. 
A. Edward Newton. 


From the Vice-President and General 
Manager, Cutler-Hammer Manu- 
facturing Company. 
Milwaukee, Wis., February 3, 1915. 

January business and live inquiries 
show considerable improvement over 
December. 

A. W. Berresford. 


From fhe Duncan Electric Manufac- 
turing Company. 
Lafayette, Ind., February 3, 1915. 

Orders received for January were 25 
per cent less than December; the busi- 
ness for January, 1914, was exactly 
25 per cent less than December, 1913; 
so this being the case we rather look 
for business to continue as it has been 
and which was decidedly satisfactory. 
© Duncan Electric Manufacturing Com- 


pany. 


From the Morgan Crucible Company. 
New York, N. Y., February 3, 1915. 

January business very encouraging, 

being about 40 per cent increase over 

December. February inquiries and or- 

ders most encouraging. Consider situa- 

tion improving daily. 

Morgan Crucible Company. 


From the National Metal Molding 
Company. 
Pittsburgh, Pa., February 3, 1915. 
January business shows slight in- 
crease over last December. General 
prospects for improvement encourag- 
ing. 
National Metal Molding Company. 


From the Ohio Brass Company. 
Mansfield, O., February 3, 1915. 
Yes; January business and volume oi 
inquiries do indicate improvement of 
January over December. | 
Ohio Brass Company. 


From the Pittsburgh Transformer 
Company. 

Pittsburgh, Pa., February 3, 1915. 
We find both inquiries and orders 
have improved during the month of 
January over December, and we have 
no complaint to make of general busi- 
ness conditions so far as it has affected 

our business. 
Pittsburgh Transformer Company. 


From the Safety Insulated Wire and 
Cable Company. 
New York, N. Y., February 3, 1915. 
December and January business 
taken together show indications of im- 
provement. New business these 
months, while comparing favorably 
with same months preceding year, still 
below normal. January inquiries nu- 
merous but few for large amounts. 
The Safety Insulated Wire and Cable 
Company. 


From Simplex Wire and Cable Com- 
pany. 
Boston, Mass., February 3, 1915. 
January did not show improvement 
over December in business actually 
closed, nor in possibilities as evidenced 
by inquiries. 
Simplex Wire and Cable Company. 


From the Trumbull-Vanderpoel Elec- 
tric Manufacturing Company. 
Bantam, Conn., February 3, 1915. 
Business in early part of January 
very slow and few inquiries. Picked 
up considerably the latter part of Janu- 
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ary, with quite a few inquiries. Volume 
of business did not equal December, 
but indications are now that February 
will beat either December or January 
in volume of business. 
Trumbull-Vanderpool Electric Manu- 
facturing Company. 


From the President of the Westing- 
house Electric and Manufac- 
turing Company. 

East Pittsburgh, Pa., Feb. 3, 1915. 

Volume of inquiries decidedly im- 
proved in January over December. We 
look for greater improvement in spring 
months. 

E. M. Herr. 


From the President of the Wagner 
Electric Manufacturing Company. 
St. Louis, Mo., February 4, 1915. 
We note distinctly improved tone in 
general situation promising carly and 
substantial gain in sales volume. Our 
inquiries indicate, however, actual pres- 
ent conditions only slightly better than 
during December. The best element 
of the situation is a growing spirit of 
optimism and determination to go 
ahead as far as possible, irrespective 
of adverse conditions. 
W. A. Layman. 


From the Western Conduit Company. 

Youngstown, O., February 3, 1915. 

January specifications a little better 
than December, but not very notice- 
able. Inquiries are better and for 
larger tonnage than last quarter last 
year. 

The Western Conduit Company. 
—_———_--->___—__- 
Thomas A. Edison’s Sixty-eighth 
Birthday. 

Thursday, February 11, was quietly 
but fittingly celebrated by the em- 
ployees of the Edison Storage Battery 
Company, Thomas A. Edison, Incor- 
porated, and other Edison companies as 
the sixty-eighth birthday of Mr. Edison 
by wearing the button reproduced in 
the accompanying illustration. 

Tips, the Chronicle of Edison Events, 
one of the Edison house organs, pub- 
lished an interesting study of the man, 
Edison, on his birthday, when one nat- 
urally looked for the signs of depres- 
sion after the experience of the past 
two months, and found only buoyant 
enthusiasm. It said: “The poise and 
infinite patience of the trained scientist, 
who looks at all reasonable problems 
as only delayed accomplishments, is 
now Edison’s safeguard from 
ment and discouragement. The rapid 
‘come-back’ of our industries is actual- 
ly adding zest to his life and making 
his birthday a time for honest con- 
gratulations, both for his business 
acumen and courage and for his bodily 
health. 
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“What our shops are doing in every 
industry is plotted on Mr. Edison’s 
progress boards. Everything must 
come through—from tools to stock— 
or it shows up on the boards. They 
are the time tables of the delivery ex- 
press. They keep Edison cool and 
patient, like an engine driver, making 
his stations on schedule, sure of the 
power and control under his hand. 


“But the real, perennial secret of 
Edison’s strong mind and body, Tips 
beheves, is found in his ‘tomorrow’ 
attitude. With him today is tomorrow 


in the embryo, tradition is twaddle, and 
the past is only useful in discovering 
ways for the future. So when that 
pesky blaze caused us all some incon- 
venience there is no doubt about it 
that Edison found in the reconstruction 
something that was new, big, creative 
and worth while to engage his inex- 
haustible energies.” 

Mr. Edison was the recipient of many 
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Badge Worn by Employees of Edison Or- 
ganizations on Inventor's Birthday. 


congratulations sent by friends and 
electrical organizations in all parts of 
the country, who rejoiced that ad- 
vancing age has not detracted from his 
vigor nor checked his creative spirit. 
eee er ae 


Chicago Vehicle Meeting. 


At the meeting of the Chicago Sec- 
tion of the Electric Vehicle Association 
of America, held on February 16, J. T. 
Hartley, of the Sangamo Electric Com- 
pany, gave a talk on “Ampere-Hour 
Meters for Electric Vehicles.” Mr. 
Hartley interestingly described the de- 
sign and construction of the ampere- 
hour meter, which is of the mercury- 
motor type, and described its opera- 
tion. While of benefit in charging bat- 
teries, the vehicle-type ampere-hour 
meter is of particular value in checking 
the discharge of the battery. 

Mr. Hartley also referred to watt- 
hour meters for use on individual 
charging circuits, and advocated the 
use of these meters in preference to 
making a flat-rate charge for garage 
service. 
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Storage Batteries for Radio 
Service. 


M. R. Hutchison, chief engineer of 
the Edison Storage Battery Company. on 
February 8 delivered at the Custom 
House, New York City, a lecture on the 
use of Edison storage batteries for vari- 
cus purposes and in particular in con- 
rection with wireless telegraphy on ships. 
A large part of the audience was made 
up of wireless operators and engineers 
of various coastwise and transatlantic 
steamers lying at present in the harbor 
of New York. 

The lecture was semi-technical and 
general in nature, so that all in the audi- 
ence could readily follow it. By the use 
of lantern slides and apparatus, the vari- 
ous features of wireless equipment were 
demonstrated. Attention was called to 
the great variety of purposes to which 
storage batteries could be adapted. How- 
ever, the principal feature of this address 
was the use of the storage battery in 
connection with wireless apparatus for 
ocean-going steamers, using the current 
simultaneously for emergency lights on 
deck and passage ways. While, in some 
instances, the motive power for the wire- 
less apparatus is produced by steam or 
combustion engines, attention was cali 
to the fact that the starting up of such 
prime movers would consume consider- 
able time, which might, in case of dis- 
tress calls, be of the greatest handicap. 
As has been demonstrated with several 
steamship accidents, it is of the utmost 
importance to have the entire plant ready 
at a moment’s notice. The electric stor- 
age battery is always ready, and does 
not need a skilled attendant. The wire- 
less operator throws a switch and the 
plant is in service. Starting up a steam 
engine or an oil engine must consume 
time, at least several minutes. 

After Mr. Hutchison delivered this 
lecture, George S. Davies gave an ac- 
count of the wireless system operating 
on ships of the United Fruit Company. 
During the summer of 1913, this com- 
pany installed storage batteries on each 
of its boats sufficient to operate a two 
kilowatt radio equipment, which at the 
same time furnishes current for the 
emergency lamps on the decks and if 
the vicinity of life boats, a total of from 
25 to 30 lamps. The capacity of the 
storage batteries is sufficient to operate 
12 to 13 hours with a range of com- 
munication of 250 miles, under average 
atmospheric conditions, and under full 
power for a period of 7 hours, permit- 
ting a range of communication of about 
500 miles. This equipment is capable of 
handling ordinary business on trips of 21 
davs. 

Mr. Hutchison, by means of the lan- 
tern slides. showed also the manufac- 
turing process of complete storage bat- 
terics from the inception to the delivery 
as a finished product. 
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One of the Hazards in Concentric Wire. 
To the Editor: 

One of the principal claims made for 
concentric wiring by those advocating 
its early adoption, is built around the 
excellent protection its use is said to 
afford both life and property—with 
particular reference to the former. 

While it is probably true that this 
clam would prove up in an installa- 
tion made in strict accordance with 
proper rules and under the careful su- 
pervision of an inspection department, 
it is most certainly true, on the other 
hand, that a concentric system improp- 
erly installed and without proper in- 
spection would enormously increase 
the present life and property hazard 
and it is the writer’s desire to direct 
attention to the fact that a vast amount 
of concentric would surely be so in- 
stalled in the event of its adoption. 

As is well known to everyone famil- 
ar with field conditions, a tremendous 
volume of wiring is being done at pres- 
ent without regard to the Code and, in 
many instances, in direct violation of 
its most important requirements. It is 
also well known that this condition 
exists in towns and cities where rigid 
Inspection is maintained by either mu- 
nicipal, underwriter or central-station 
authorities, or by all three, to as great 
if not a greater extent as in localities 
where no inspection exists, for the bulk 
ot this work is done by the household 
“scissors electrician” and is in the na- 
ture of alterations, extensions, repairs, 
etc, for which no successful method 
of torcing inspection has ever been, or 
probably ever will be, devised. 

Striking testimony of the magnitude 
of this class of work is presented by 
the well organized and well placed re- 
tail counters which may now be found 
in almost any department store, large 
hardware store and even in many five- 
cent and 10-cent stores, where short 
lengths of wire or lamp cord, sockets, 
receptacles, rosettes, fuses and the like 
are attractively arranged in convenient 
packages. Moreover, this class of busi- 
ness has grown to such attractive pro- 
portions that many of the electrical 
jobbers are establishing retail stores 
on the prominent thoroughfares in an 
effort to reach the public and obtain 
their share of it. 

In addition to this work by the 
householder there are a vast number 
of uninspected jobs done by engineers 
and electricians of large manufactur- 
ng and mercantile properties; by jani- 
tors and handymen in apartments and 
all manner of similar buildings; by the 
small contractor who never reports his 
work if it is possible to avoid it and 
by countless other classes of mechan- 
ics who attempt to fatten their earn- 
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ings by evening and spare-time wiring. 


Then, too, there are the hundreds 
upon hundreds of towns and villages 
which an inspector rarely if ever vis- 
its. It has been reliably estimated that 
less than 50 per cent of the United 
States is at present under more or less 
regular inspection and a check made 
in several typical inspection territories 
has shown that only 50 per cent to 70 
per cent of the connected sockets in a 
given locality have been reported for 
inspection at the time of installation. 

The outline of “uncontrolled” condi- 
tions given above is in no sense over- 
drawn or is it based upon conjecture 
or theory. It is a plain statement of 
fact as will be attested by any person 
having a knowledge of actual field con- 
ditions. That it has not been respons- 
ible for more damage to life and prop- 
erty is due, in the writer’s opinion, to 
the fact that the only materials and 
devices thus far available have been of 
“approved” or “standard” type, in 
which a good margin of safety is pro- 
vided. By which is meant that the in- 
sulation of wire, lamp cord, sockets, 
snap switches and the like is uniformly 
good enough and their construction 
sufficiently rugged to withstand a good 
deal of abuse at the hands of unskilled, 
inexperienced amateur electricians. 

But what would be the result of 
placing concentric wire and its fittings 
within reach of the class responsible 
for this vast amount of “uncontrolled” 
wiring,—for, if it can be manufactured 
and sold at as low a cost as its advo- 
cates claim, it most certainly would 
soon become a “leader” on the coun- 
ters of the department, hardware and 
five and 10-cent stores. 

In considering this grave question 
the following points must be borne in 
mind: 

(1) That it is not necessary to 
ground concentric wire to obtain re- 
sults. 

(2) That is is much cheaper and eas- 
ier not to ground it. 

(3) That the two above points being 
true, it is absolutely certain that little 
if any of it would be grounded by per- 
sons doing “uncontrolled” wiring. 

(4) That a bare, ungrounded conduc- 
tor carrying 110 volts, alternating-cur- 
rent and often within casy reach, must 
be considered a serious menace to 
property and, in many instances, to 
life. 

In fact, when viewed from this an- 
gle, the very real danger of adopting 
concentric systems for use in the 
United States looms to such huge pro- 
portions that we can only believe its 
advocates have been lead to favor it 
through mentally applying it to more 
or less idealized conditions and allow- 
ing themselves to be carried away by 
the picture thus obtained. 
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Fortunately, however, the Electric 
Committee of the National Fire Pro- 
tection Association has always studied 
proposed Code changes from all angles, 
with a view to working for a consistent 
margin of safety on the job where in- 
spection is either not procurable or is 
purposely avoided, as well as for the 
job under the close supervision of some 
inspection department, hence the great 
danger of placing concentric wire and 
fittings within reach of the general 
public will undoubtedly receive careful 
consideration at their hands. 

Those favoring concentric will prob- 
ably reply to the points raised in this 
article by pointing to the more or less 
successful use of concentric wire in 
certain parts of Europe. This does not 
constitute an answer, in the writer’s 
opinion, for, while it 1s true that “hu- 
man nature is the same the world 
over,” it is equally true that the aver- 
age American citizen has an impatient, 
inborn disregard for rules or regula- 
tions which he can construe as at- 
tempted interference with the manner 
in which he conducts the details of his 
home or office, that is widely at vari- 
ance with the bred-in-the-bone respect 
accorded similar rules by most of his 
European brethren. 

We can no more hope to legislate 
the danger out of concentric where the 
average American citizen with both his 
“rights” and the need of a light in his 
coal bin jointly in mind, is concerned, 
than we can hope to import the fam- 
ous German “Verboten” and expect to 
see it as religiously observed as it is 
in the realm of the Kaiser. 

C. W. ABBOTT, 

American Conduit Manufacturing 
Company. 

Pittsburgh, February 15. 


The Proposed System of Wiring. 
To the Editor: 


The proposed Stannos or concentric 
wiring system presents important 
problems affecting not only the haz- 
ards of life and fire, but if adopted, bids 
fair to seriously disturb many lines of 
manufacture. 

As to the merits of the system, it 
would be difficult at this time to deal 
very specifically with this, as nothing 
definite has yet been proposed. 

The proposed system presents three 
probable sources of danger to life and 
property: 

(1) Danger of electric shock, due to 
personal contact with the bare conduc- 
tor of a supposedly grounded system 
where the ground connection has been 
omitted or improperly made, and where 
the central conductor has become acci- 
dently grounded or where the contin- 
uity of the return conductor has been 
broken. 

(2) Danger of fire, due to poor con- 
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nections between adjacent lengths of 
return conductor, cracks around the 
conductor where kinked or otherwise 
damaged, or by short-circuits caused 
by accidental damage of insulation, due 
to light wall of conductor. 

(3) Danger to iron structures and 
piping systems, due to electrolytic ac- 
tion. 

If the return conductor, which in 
most cases would be exposed, is prop- 
erly installed with all joints and 
grounds properly made, the danger 
from shock would be less than in the 
present system, but if a wireman failed 
to make the ground connection, or 
made it improperly, the danger to life 
would be greatly increased. The fire 
hazard, involving the life hazard as 
well, would be confined more largely 
to the wire itself and the wiring con- 
nections, and this would naturally de- 
pend much upon the character of the 
return conductor and the means pro- 
vided for making connections with 
same. 

There is in our mind considerable 
danger in the use of the proposed con- 
centric wire in which the return con- 
ductor consists of a light copper tube 
surrounding the insulation. It 1s only 
natural to suppose that in practice this 
wire would receive a good many kinks 
in being handled, and that these kinks 
would be straightened out by the wire- 
men, and the wire installed without 
close inspection to see whether this 
conductor was cracked at the point 
where it had been bruised or kinked, 
and if suspended by staples or held by 
nails, as would sometimes be the case, 
some of these weak places would be 
likely to open up, due to vibration, and 
cause an imperfect contact, resulting in 
an arc, with the danger of starting fire 
or at least destroying the wire. Set- 
ting a staple too tight might often par- 
tially cut the conductor, or a misblow 
of the hammer might seriously damage 
same. In many cases there would be 
no means of replacing the wire, if 
plastered in or concealed, as has been 
advocated. It would be impossible for 
an inspector to know that the wires 
were not run in perfectly good condi- 
tion, as such defects only show up af- 
ter being in use for some time. 

The question of electrolysis is one 
that should receive careful considera- 
tion by those competent of judging on 
such matters. It would appear to us 
that the ground return system would 
inevitably increase the trouble from 
this source. . 

It should not be forgotten that the 
more simple the installation of a sys- 
tem, the more likelihood there is of it 
being installed by inexperienced peo- 
ple, and in spite of any restrictions 
which may be placed upon the installa- 
tion of such a system in the early 
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stages or at any future time, so long 
as the goods are on the market and 
are cheaper than devices previously 
used, they will be purchased and in- 
stalled by the public without regard 
for rules. 

Is it not almost certain that in a 
great many cases extensions of concen- 
tric wire and fittings will be made in 
existing ungrounded installations and 
many new circuits run without any at- 
tempt to ground? The flexibility of 
the wire would suggest to the amateur, 
as well as the electrician, the con- 
venience of running it concealed as a 
fishing proposition. In our judgment 
the use of this system, if once intro- 
duced, cannot be controlled, and, there- 
fore, if unsafe for concealed work it 
should not be placed on the market. 

The concerns that would be most 
likely to be detrimentally affected by 
the adoption of such a system appear 
to be numerous manufacturers of wire 
and electrical and mechanical devices 
used in wiring and lighting systems. 
Some of these manufacturers would, 
temporarily, at least, be affected greatly. 

The disposition of the manufactur- 
ers generally appears to be to have the 
system thoroughly studied and consid- 
ered to determine whether or not ‘t is 
a real advance in the art before it is 
permitted to be put into service to any 
extent, and that such consideration, in 
order to be effective, should extend 
over a considerable period of time, and 
should it then be proven to be a re- 
liable and desirable system, due public 
notice should be given by the Under- 
writers as to when approval should go 
into effect, giving ample time for the 
manufacturers who would be affected 
by such a radical departure from pres- 
ent standards to adjust their business 
to the new conditions. In our judg- 
ment such careful consideration would 
require approximately two years’ time, 
and if passed upon favorably by the 
Electrical Committee of the Under- 
writers’, another year’s time should be 
given manufacturers in which to pre- 
pare for the change. 

If this system should be adopted, it 
would seem proper to place the re- 
sponsibility for making proper ground 
connections upon the central station, 
and in order to eliminate, as far as pos- 
sible, the danger to life due to the un- 
authorized use of concentric wire, it 
would appear desirable that all circuits 
in all buildings be thoroughly ground- 
ed and solidly connected without any 
fuses in the return conductors. This 
would be equivalent to grounding the 
secondaries of all transformers, 

The use of this system would require 
a large line of new fittings, which 
would replace very many of those now 
in the market. Insulating joints for 
sible to pull in and replace turned-out 
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lined sockets would be replaced with 
cheaper forms; present forms of out- 
let boxes would yield to more con- 
venient forms; fuse boxes and panel 
boards would become single-pole, with 
no fuses for neutral. 

It has been stated by the advocates 
of the concentric system that they are 
not necessarily working for the adop- 
tion of this particular system, but for 
some system that will cheapen the cost 
of installation and thereby make it pos- 
sible for the central stations to obtain 
a large increase in load by obtaining 
customers who are unable to pay the 
present price for wiring their buildings. 
It occurs to us that in view of the fact 
that the cost of installation is a small 
item, as compared with the cost of 
current and charges often made by 
central stations for bringing the serv- 
ice to the buildings, unless some suit- 
able reduction in said rates is provided 
the new system will not bring the re- 
sults desired. 

Assuming that it is safe to adopt 
grounded systems, would it not be 
safer and disturb present conditions 
less to use rigid or flexible-steel con- 
duit in smaller sizes (one-quarter-inch 
or three-eighths-inch) and a single con- 
ductor corresponding to the present 
No. 14 rubber-covered wire used for 
conduit purposes, thus making it pos- 
sible to pull in and replace burned out 
wires where concealed, at the same 
time giving proper protection to the 
wire by means of the heavier return 
conductor in the form of flexible or 
rigid conduit. A flexible conduit would 
serve practically all purposes for ex- 
posed work for channeling in plaster 
and fishing through partitions, etc., 
without danger of becoming kinked in 
the process of installing. This would 


not disturb the manufacturer of wire. 


tO a very great extent, and would ad- 
mit of the continuance of the use of 
outlet boxes, condulets, unilets and a 
great variety of fittings of this charac- 
ter, with the addition of suitable means 
for electrically connecting the various 
runs together, grounding fixtures, etc. 

While this system might not be as 
cheap as the concentric wire, it would 
in our judgment be far safer and 
should be considerably cheaper than 
the present system. 

R. B. Benjamin, 

President Benjamin Electric Manu- 
facturing Company. 

Chicago, February 15. 
ee ey ee ae 
Illuminating Engineering Society. 
At a meeting of the Council of the 
Illuminating Engineering Society held 
February 11, the Committee on Time 
and Place recommended that the 1915 
convention of the Society be held in 
Washington, D. C., during the third or 

fourth week of September. 
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New Electrical and Mechanical 


New Steel-Frame Direct-Current 


Generator. 

The illustration herewith shows a 
mew generator recently introduced by 
the Robbins & Myers Company, 
Springfield, O. This generator has a 
cast-steel frame, which makes a light, 
compact construction, and is made in 
capacities ranging from 0.25 to 1.5 kilo- 
watts. . 

These machines are furnished in low 
voltages for charging storage batteries, 
as well as in the higher voltages, and 
are particularly suitable for farm light- 
ing plants and similar services. They 
can be supplied with flywheel pulleys, 
as shown in the illustration, for gaso- 
line-engine drive. 

The bearing bracket on the com- 
mutator end is so constructed as to 
give easy access to the commutator 
and brushes. The bearings are large 
and are provided with oil reservoirs of 
large capacity. They are oil-ring lubri- 
cated. The leads are brought out 
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Robbins & Myers Steei-Frame Direct-Current Generator. 


through holes in the frame which are 
bushed with a high-grade, heat-resist- 
ing insulating material. Sliding bases 
are supplied with adjustment screws 
for adjusting the belt tension. 
———_~--——__—_ 
Automatic Starter for Direct-Cur- 
rent Motors. 


The Industrial Controller Company, 
formerly the Independent Electric 
Manufacturing Company, Milwaukee, 
Wis., has recently brought out a new 
line of automatic starters for direct- 
current motors, one of which is shown 
in the accompanying illustration. 

This starter is very simple and rug- 
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Automatic Direct-Current Starter. 


ged in design. It consists essentially 
of a series of resiliently mounted con- 
tact fingers, a movable contact bar, a 
solenoid and dashpot, all mounted on a 
slate base. The contact bar, solenoid 
core and dashpot piston are all rigidly 


fastened together, forming a single 
movable part having a simple straight- 
line motion in a vertical direction. 
The contact bar is moved upward by 
the solenoid to start the motor and 
when released drops quickly by gravity 
to the “off” position. 

The contacts are of the butt type 
having a slight rubbing action when 
closing, which tends to keep the con- 
tact surfaces clean. Both finger tips 
and contact bar are renewable and are 
so designed that in emergencies new 
parts could be readily made by an or- 
dinary mechanic from commercial 
sizes of copper and carbon. 

The solenoid is entirely inclosed in 


a cast-iron frame, or housing, to the 
bottom of which is attached the dash- 
pot cylinder. This construction affords 
positive alinement between solenoid 
core and dashpot, and renders the lat- 
ter easily removable. The dashpot is 
of the vacuum type with an adjustable 
air-inlet valve, which controls the time 
of acceleration. A portion of the vac- 
uum chamber is provided with a by- 
pass, thus permitting the contact bar 
to jump quickly to the first contact 
and eliminating the arcing that would 
otherwise occur. 

Acceleration can be varied over a 
wide range and adjustments made, if 
desired, while the starter is in opera- 
tion. These starters are designated as 


Goulds Motor-Driving House Pump 


type E, and are suitable for a great 
variety of applications. 


— - 2 


Motor-Driven House Pump. 


The accompanying illustration shows 
a pump particularly adapted for use 
on the farm or country estate and in 
some manufacturing establishments. 
The outfit requires no attention or care 
except occasional lubrication. It can 
be located in an out of the way place 
and can be easily and safely controlled 
from a distant point by means of a 
simple switch. 

The pump is driven by a one-eighth- 
horsepower Westinghouse motor, ;and 


. 
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will fill a 300-gallon tank located 120 
feet above it in less than three hours 
at a cost of approximately five cents, 
based on the usual cost of electricity. 
This pump is of the triplex type with 
cylinders 1.25 by 2 inches. The base 
is 16 by 23 inches. The outfit is manu- 
factured by the Goulds Manufacturing 
Company, Seneca Falls, N. Y. 
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New Diehl Fractional-Horsepower 
Motors. 


The Diehl Manufacturing Company, 
Elizabeth, N. J., has designed and 
placed on the market an entirely new 
line of fractional-horsepower motors 


Two Sizes of New Diehl 
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Fractional-Horsepower Motors, 
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To show the complete interchange- 
ability between frames bearing similar 
ratings for alternating current and di- 
rect current, the manufacturer claims 
that curves plotted from the perform- 
ance of a direct-current motor showing 
characteristics from no load to full load 
will be practically identical to curves 
plotted from the performance of an al- 
ternating-current motor under similar 
operating conditions, and vice versa. 

The two smaller frames of this new 
line are rated one-fiftieth and one- 
twenty-fifth horsepower, respectively, 
at 1,725 revolutions per minute. These 


Showing Types of Frame 


Construction. 


for use on direct and alternating-cur- 
rent circuits. 

The whole line is built for inter- 
changeability between similar direct- 
current and alternating-current ratings, 
which gives the user the great ad- 
vantage of using one design of base, 


motors have die-cast shells and covers. 
The larger sizes, up to one-quarter 
horsepower, are furnished with cast- 
iron frames and covers. 

The Diehl Manufacturing Company 
states that these motors will develop 
a starting torque equivalent to not less 


Two One-Twenty-Fifth-Horsepower Motors, One Alternating Current and Other Direct 
f Current, Showing Correspondence of Frames. 
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bracket and motor space without re- 
gard to the character of current to be 
used. 

Mechanically these motors are as 
light and strong as possible and were 
designed from a viewpoint of service, 
attractive appearance and compactness. 
The motor feet do not project beyond 
the body lines, are drilled for attach- 
ment, and are strong and substantial. 
The shafts are sufficiently strong to 
withstand loads far beyond the ca- 
pacity of the motor. 

Oil-return channels in bearings re- 
turn excess oil to cups, obviate throw- 
ing or dripping of oil. and supply a cir- 
culating system of lubrication. Ample 
ventilating space is provided although 
all moving parts are protected with a 
view to internal cleanliness with little 
care or maintenance, 


than 150 per cent of full-load running 
torque. 


——____>-¢@___ 
Locking Sockets and Receptacles. 
The General Electric © Company, 


Schenectady, N. Y., has recently marketed 
an improved design of locking sockets 
and receptacles of both the key and key- 
less types. These sockets and receptacles 
afford positive protection to lamps in 
public or semi-public places, such as 
hotels, street cars, mills, factories, as- 
sembly halls, theaters, school dormitor- 
ies, etc., where losses of lamp bulbs often 
occur. 

The locking device on the sockets 
effectually prevents the removal of lamps 
by unauthorized persons. Lamps can 
only be inserted and removed by aid of 
the key, and the improved principle of 
the design also provides against breakage 
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from tampering. When the key is re- 
moved, the screw shell of the socket 
swivels freely, thereby avoiding injury 
either to the lamp base or socket if a 
sudden attempt is made to twist and re 
move the lamp bulb without the key. 

These sockets and receptacles consti- 
tute an ideal installation for residence 
lighting in connection with a system of 
burglar or emergency lights controlled 
by master switches located in the bed- 
rooms. Should the necessity suddenly 
arise, from the sound of an intruder in 


Locking Socket and Key. 

the house, unexpected illness or otber 
cause, the occupant of any bedroom ct 
turn a convenient switch and flood tk 
entire house with light. Then if the 


Socket with Shell Broken Away to Show 
Locking Mechanism. 


Jamps in this circuit are in locked sockets 
and receptacles, they can neither be 
turned off nor unscrewed, and if other- 
wise protected, so that the bulbs cannot 
readily be broken, they will remain light- 
ed as long as the master switch is closed. 
poe eee OER 
Electromagnetic Piano. 

A piano in which the notes are pro 
duced by the wires being set in vibra- 
tion by an electromagnet instead of bê- 
ing struck by hammers, is the invet 
tion of two Frenchmen. The mechan- 
ism is operated in the usual way by è 
keyboard, but instead of dying gradu- 
ally away, as they do with ordinary 
pianos, the notes maintain their vol- 
ume as long as the key is pressed. The 
effect produced is similar to that of a" 
organ, and makes of the piano an em 
tirely new and different instrument. 
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THE ULTRAUDION DETECTOR 
FOR UNDAMPED WAVES. 


By Lee de Forest. 


While the users of the Audion de- 
tector are now numbered by the hun- 
dreds, very few perhaps understand 
that by slight modification of circuits, 
or with certain bulbs, by mere adjust- 
ment of the filament-heating current 
and battery potential, it becomes a de- 
tector of undamped wave signals of 
extraordinary sensitiveness. 

The Audion under these conditions 
becomes a persistent oscillator or gen- 
erator of continuous oscillations of 
constant amplitude. The energy thus 
generated varies from the order of a 
microwatt in the usual small Audion 
bulb to tens of watts in bulbs of three 
inches diameter or larger, consuming 
two or three amperes of filament cur- 
rent and energized by a B battery 
potential of several hundred volts. 

To an Audion detector bulb in this 
oscillating condition, the name “UI- 
traudion” has been applied, as fitly de- 
scriptive of the ultra sensitive response 
which it then gives to incoming re- 
ceived oscillations. Whether these be 
of undamped or damped characteris- 
tics, the sensitiveness of the ordinary 
Audion (itself generally admitted to 
be the most sensitive wireless detector 
yet known) is greatly enhanced by 10 
to 50 times, according to the quality 
of the individual bulb and of the par- 
ticular circuit combination used. 

The Ultraudion state was first dis- 
covered by the writer when using a 
bulb connected in the usual manner, 
with a well designed secondary re- 
ceiver circuit connected across the grid 
and filament (standard Audion connec- 
tion). The filament was heated to an 
unusual degree, thereby reducing the 
internal resistance of the bulb, and the 
capacity of the “stopping” condenser in 
series with the grid made extremely 
small, of the order of 0.0001 microfarad. 
While testing this bulb with an arc 
transmitter station, I observed that, at 
a certain adjustment of the filament 
current and B battery, the customary 
rough hissing sound due to the irregu- 
larities of the arc was suddenly re- 
placed by a faint flute-like whistle. The 
pitch of this note could be varied at 
will by varying the condenser in shunt 
to the secondary of the receiver trans- 
former. 

It was at once apparent that here 
I had a tiny generator of undamped 
oscillations, the period of which could 
be controlled within limits by varying 
the constants of the closed oscillating 
circuit and, to a certain degree, by the 
heating current and the B potential. 

At a later date when developing the 
Audion amplifier as a relay for tele- 
phone currents and weak wireless 


signals, I found that with two bulbs con- 
nected in cascade’ this Ultraudion con- 
dition could be more readily produced, 
due to the tendency of the impulses 
set up in the second Audion to react 
upon the first, through the coupling 
transformer or associated circuits. 

In fact, the low or audio frequency 
oscillations thus set up often became 
a nuisance until special care was taken 
to neutralize this reactive tendency. 
Loud siren notes, of pure quality and 
piercing intensity, were readily ob- 
tainable, the pitch of which could be 
altered in droll effects merely by touch- 
ing One or another point of the asso- 
ciated circuits with the finger. 

If means now were provided for con- 
ducting high-frequency oscillations from 
the first to the second Audion circuit, 
as for example, by shunting the heavy 
retardation coil, B batteries, and tele- 
phone receivers by small condensers, 
then when the first Audion and its 
shunted oscillation circuit were caused 
to set up high-frequency oscillations, 
these were amplified in the second 
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Twelve-Volt Ultraudion. 


Audion radio circuits, provided these 
latter were attuned, or nearly in tune, 
with those of the first Audion, or with 
its lower harmonic. 

The action of the second Audion is 
almost invariably to amplify these im- 
pressed high-frequency currents, so 
that in a telephone receiver connected 
in the usual fashion between the plate 
and B battery of the second Audion, 
one hears a beat-note of surprising in- 
tensity. The pitch of this note can be 
run through the entire gamut of audi- 
bility from upper audibility down to 
a low guttural note, then lapsing into 
inaudibility as the two oscillating cir- 
cuits are brought into nearly exact res- 
onance, then rising higher and higher 
as one or the other circuit is again 
detuned. 

The energy represented in this beat- 
note is many hundred times that of the 
initial high-frequency energy in either 
oscillating circuit alone. 


1For description of the circuits, thus 
used, see paper “Audion Detector and 
Amplifier.” Proceedings, Institute Radio En- 
gineers, March, 1914, or London Electrician, 
November 16, 1913. 
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Therein lies the principle of the ex- 
traordinary sensitiveness of the Ul- 
traudion detector of undamped oscilla- 
tions. It becomes at once a source of 
continuous oscillations, a detector of 
the incoming oscillations, and an ampli- 
fier either of these latter in their 
original frequency or of the beat fre- 
quency set up by the interference be- 
tween these two radio frequency oscil- 
lations of slightly differing periodici- 
ties. 

In the form of Ultraudion circuit 
most preferred these functions are all 
performed in one bulb and one oscillat- 
ing circuit with a small variable con- 
denser in shunt around the B battery 
and telephone receivers. The Ul- 
traudion bulb itself is preferably of dif- 
ferent construction from the ordinary 
detector Audion, being supplied with 
double plate and grid elements. How- 
ever, the Ultraudion effect can be ob- 
tained in many single bulbs, particularly 
if of high vacuum. 

The B potential must, however, not 
be made too large, for it is easy to 
send the bulb back into the non- 
oscillating condition. One can easily 
determine when a bulb is in this Ul- 
traudion state by touching one terminal 
of the oscillating circuit with the 
finger. A characteristic “cluck” or 
scratching sound is then heard in the 
telephone receiver which is entirely 
absent when the bulb is not oscillat- 
ing. 

When used as a detector of damped- 
wave signals the true spark-tone qual- 
ity is entirely absent, unless these 
signals are extremely intense. The 
sound of spark signals takes on in- 
stead a hissing, rustling or unclear 
quality, very similar to those from a 
rotary “tikker” as used with the Poul- 
sen system. 

Thanks to the greatly enhanced 
sensitiveness of the Ultraudion, these 
spark signals are now many times 
louder than when the simple Audion 
reproduces the true tone quality, a 
fact which ordinarily gives the Ul- 
traudion a very real advantage even for 
spark reception. Moreover, an increased 
immunity from interference from more 
strongly damped spark stations is 
afforded. In times of severe static dis- 
turbances, however, the advantage of 
the high clear spark notes and the in- 
dividuality of the tone quality of a 
sending station more than compensates 
for the reduced audibility factor of the 
simple Audion. 

As detectors for undamped oscilla- 
tions, we have today four types—the 
Poulsen “tikker,” the Goldschmidt 
“tone-wheel,” the Fessenden Hetrodyne 
and the Ultraudion. The latter com- 
bines at once points of simplicity, re- 
liability, sensitiveness, sharpness of tun- 
ing, and tonal selectivity, which (I 
believe it can be stated without fear 
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of dispute) marks it unique in the field 
of present-day wireless detectors. 

For many months, the United States 
naval radio station at Arlington, Va., 
has used the Ultraudion in daily re- 
ception of messages from the 50-kilo- 
watt arc station at Honolulu, H. I. At 
the Bureau of Standards, Washington, 
D. C., daylight signals are also re- 
ceived from Eilvese, Germany, with 
several hundred times audibility, using 
an aerial 150 feet in height. In New 
York messages from the undamped 
wave stations at Nauen, Germany, and 
San Francisco are picked up at almost 
any hour of the day during the fall and 
winter on an antenna lying below the 
level of the highlands on either side 
of the Harlem River, and always with- 
out the slightest interference from any 
of the powerful stations from New 
York to Tuckerton and Arlington. 

When receiving from arc stations, for 
example, Newcastle, New Brunswick or 
San Francisco, both the sending and 
compensation waves can be heard, if 
desired, as two clear, flute-like tones, 
one differing by about a half octave 
from the other, alternatively as the 
transmitting key lengthens or shortens 
the emitted wave. If, however, it is 
desired to completely silence the com- 
pensation “signal” it is necessary 
merely to attune the period of the re- 
ceiver circuit to close syntony, with the 
compensation wave length, when the 
local circuit is forced into syntonic 
oscillation therewith and that beat-note 
disappears. This leaves the signal wave 
to form a solitary low-pitch beat-note 
with the Ultraudion’s local oscilla- 
tion. 

For high-speed recording of wireless 
signals the Ultraudion offers great pos- 
sibilities. In the rapid transmitting and 
automatic recording system which the 
writer developed for the Federal Tele- 
graph System between San Francisco 
and Los Angeles the “tikker” signals 
were first amplified by a three-step 
Audion ‘amplifier, and then recorded 
upon the rapidly travelling steel wire 
of an Amertéan telegraphone. This 
record was subsequently run off again 
at a speed one-third to one-fifth that 
of the original recording speed and 
the message thereby rendered readable 
by ear. In this manner wireless mes- 
sages, tape-punched, have been trans- 
mitted commercially at a speed of 60 
to 100 words per minute. 

The method has proven itself a 
genuinely practical one. The speed limit 
imposed, however, was found to be 
that due to the quality of the “tikker” 
signals itself. When these signals were 
reproduced at a speed for ear reading 
which was less than that above men- 
tioned, their low non-musical quality 
caused the “dots” to become quite 
inaudible. 

With the Ultraudion detector, how- 
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ever, the pitch of the received signals 
can be made as high as the telephone 
diaphragm, or the magnetic lag of the 
telegraphone wire will permit, say 
6,000 per second. This permits a re- 
production speed of one-twelfth, with 
a good readable note of 500 per sec- 
ond, at a speed, say, of 25 words per 
minute for a speed of transmission of 
300 words per minute. 
——__.¢-e- 


Special Three-Way Busbar Sup- 
ports. 


The Electrical Engineers Equipment 
Company, Chicago, Ill., has recently sup- 


Fig. 1.—Front View of Three-Way Buebar 
Support. 


plied to H. M. Byllesby & Company a 
large number of special three-way bus 
supports illustrated herewith. This ma- 
terial is to be used on the system of the 
Minneapolis General Electric Company, 
which is one of the Byllesby Company’s 
largest properties. 

Of the accompanying illustrations, Figs. 
1 and 2, show a front and side view of 
this support and Fig. 3 shows how they 
are fitted into the bus structure. The 


Fig. 2.—Side and Rear View of Support. 


support is designed to insulate 3-inch by 
l-inch rectangular busbars for a work- 
ing pressure of 17,000 volts. The buses 
are mounted in a vertical plane, as shown 
in Fig. 3. The top and bottom supports 
are fastened to two parallel 1.5-inch pipes 
90 degrees apart. The middle support 
is fastened to one 1.5-inch pipe, bolted 
to and separated from the top and bot- 
tom supports by Transite board. Fach 
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bus therefore is in a separate compart- 
ment. 

The chief advantages of this type of 
construction are low first cost, ease of 
installation, accessibility to buses and 
cool operation of same. This arrange- 
ment does away with the building of 
costly concrete or brick bus structures. 
The busbars are accessible at all times 
and, owing to the open structure, the 
undue heating of buses even at large 
cverloads is avoided. 

Each of the three porcelain insulators 
was tested separately after the support 
was assembled. Each insulator was 
made to withstand a pressure of 60,000 
volts before leaving the factory. These 
tests were made in the Electrical Engi- 
neers Equipment Company’s _ testing 
laboratory. 

The outer clamps are of malleable iron 
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Fig. 3.—Section of Bus Structure, Showing 
Arrangement of Support. 


while those which support the current- 
carrying parts are of composition metal. 
All clamps are adjustable throughout 360 
degrees. 

These supports were designed by the 
engineering department of the Electrical 
Engineers Equipment Company working 
under the direct supervision of the engi- 
neers of H. M. Byllesby & Company. 
This is the second order for this type 
of support. which shows that it has ful- 
filled all expectations. 

Sa eo eee 

It is said that 72 per cent of the ci- 
ties and towns in Sweden are lighted 
by electricity developed from water 
power. 
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New Cutter Street-Lighting 
Fixtures. 

One of the oldest and best known 
frms manufacturing electric lighting 
fxtures and auxiliary equipment is the 
George Cutter Company, of South 
Bend, Ind. For over a quarter of a 
century the company has devoted it- 
self particularly to the development of 
street-lighting equipment and through- 
out its long career has maintained it- 
self a leader in the supply of fixtures 
and line material to meet the varying 
requirements created by the many 
stages in the evolution of the art. 

The growing use of incandescent 
lamps for street lighting, particularly 


Fig. 1. 


since the development of the high-efh- 
ciency gas-filled tungsten lamp, has 
stimulated the demand for fixtures 
specially designed to permit the use of 
these lamps to the best advantage and 
this need has been promptly met by 
the George Cutter Company, which has 
added during the last year many new 
types of fixtures to its already very 
extensive line. A few of these will be 
described in this article. 

A distinctive feature that has been 
kept in mind in the design of these 
fxtures is interchangeability by the 
use of standard parts. For example, 
in the line of street hoods the various 
types of reflector parts, receptacles for 
housing the sockets, and suspensions 
are so arranged that an exceptional 
variety of selections of different parts 


is possible, all of which fit together 
perfectly and make an exceedingly 
large assortment of complete fixtures 
to meet every conceivable condition. 
This idea is also carried out in the 
larger and more ornamental fixtures. 
The entire line is therefore fully com- 
prehensive from the simplest to the 
most elaborate. 

One of the simplest designs is that 
shown in Fig. 1, the inverted-cone 
street hood. The reflector resembles 
the frustum of a cone, being so shaped 
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that it directs light into the horizontal 
direction and angles near this, so as to 
give the wide distribution necessary 
with long gaps between units. The 
hood overlaps the reflector and aids it 
in confining the light into useful di- 
rections. Hoods are of 18 and 22 inches 


diameter, the same reflector being used 
with both. A hood fork inside the 
body holds the socket and other parts 
together. The hood and reflector are 
made of drawn steel with weatherproof 
paint enamel or porcelain enamel 


finish. These fixtures are suitable for 


Fig. 4. 


lamps from 60 to 250 candlepower and 
for any type of suspension. 

A radial bowl-type reflector street 
hood is shown in Fig. 2. The porcelain- 
enameled reflector in this case is 20 
inches in diameter and is made with 
(as shown) or without extension fit- 


Fig. 5. 


ting into a ventilated iron canopy. This 
carries a porcelain housing for secur- 
ing the socket. The fixture shown is 
especially suitable for 250, 400 and 600- 
candlepower lamps. This fixture can 
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be arranged for bracket or center-span 
suspension and provided with diffus- 
ing or refracting glassware. Fig. 3 
shows one of these fixtures of the 
cable-grip suspension type equipped 
with 24-inch radial bowl reflector and 
acorn diffusing globe. Fig. 4 shows a 
fixture for similar suspension, but pro- 
vided with a cable cross-arm and 
large refracting globe. 


Fig. 6. 


Fig. 5 shows a fixture with similar 
canopy and housing, but different re- 
fector. In this case it is a 12-inch ex- 
tended dome reflector below which is 
a small refracting globe. This fixture 
has a simple cross-arm and insulated 
loop suspension, especially designed for 
high-voltage series circuits. 

Another line of fixtures is typically 
illustrated by Fig. 6, which is actually 
a store-lighting fixture that is readily 
convertible for street lighting. This fix- 
ture has a ventilated-copper casing with 
lamp-grip socket and supporting spindle 


Fig. 7. 


therefor that is vertically adjustable 
with respect to the reflector or globe, 
making the fixture adaptable for all 
sizes and types of incandescent lamps, 
including the gas-filled species. The 
porcelain-enameled reflector is 20 inches 
in diameter and the globe is an acorn 
diffuser. This type of fixture is known 
as the Mazdaarc, since it resembles the 
arc type but employs Mazda lamps. 
Still another line of pendent fixtures 
is represented by Fig. 7. This shows 
the Sol-lux Junior design with 18-inch 
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porcelain-enameled reflector and diffus- 
ing globe. The upper part of the casing 
is cast iron, well ventilated for gas- 
filled-lamp use. A compensator may be 
mounted therein, if desired. The lower 
portion of the casing is of copper. Por- 
celain bushings are provided for the con- 
necting wires. This type of fixture, with 
its varied equipment, is especially adapted 
for use with the larger gas-filled lamps. 

Most of the fixtures described above 
can be used for either series or multiple 
circuits and in nearly each case with 
several sizes or types of sockets. For 
series circuits, however, a special film 


Fig. 8. 


socket, known as the Regent, has been 
developed and this has met with much 
success. Fig. 8 shows one of these sock- 
ets complete, except for the supporting 
fork or other means used for securing it 
to some types of fixture. Fig. 9 shows 
the film-holder and mogul-base socket 
unscrewed from the porcelain receptacle 


Fig. 9. 


part of the device. A special silk-tissue 
is used as the film cutout; this has been 
found to puncture accurately and uni- 
formly at its rated voltage. The film is 
ring-shaped and, although very easily re- 
newed, can not be improperly replaced 
by any substitutes. The film is entirely 
inclosed within the porcelain part ‘and 
thus well protected from moisture, wind 
or other climatic changes that affect other 
types of film cutouts. The two screw 
shells also serve as a lamp grip and pre- 
vent lamps from dropping out due to 
vibration or wind. The entire device is 
very compact and all live parts are cov- 
ered. 

In the line of ornamental street-light- 
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ing equipment the George Cutter Com- 
pany has steadily added to its numerous 
designs of cluster and single-unit posts. 
Of the latter, two new designs are shown 
in Figs. 10 and 11. The former is 
known as the Continental design. Its 
base is 20 inches in diameter and 31 
inches high. The height to the top of 
ventilator 1s 14 feet 8 inches. The col- 
umn tapers from 7.5 to 5.75 inches. A 
compensator can be included in the top 
for use with 15 or 20-ampere gas-filled 
lamps. Fig. 11 shows a more slender 
post for use in lighting parks or boule- 
vards. Both these designs, like the 


Figs. 10 and 11. 


others of this line of which they are 
typical, are graceful in outline. 
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New Series Trip for High-Voltage 
Oil Switches. 


Low-voltage current is usually em- 
ployed to trip high-voltage automatic 
oil switches on the occurrence of ab- 
normal conditions against which the 
automatic features are intended to 
guard. Electrically operated switches 
are usually tripped by direct current; 
for tripping hand-operated switches, 
alternating current is generally used. 
In many cases, however, neither low- 
voltage direct current nor alternating 


Triple-Pole, 45,000-Voit Oli 
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current is conveniently or cheaply avail- 
able. Then automatic protection is se- 
cured by the aid of a high-voltage 
series trip. 

For this service the General Electric 
Company, Schenectady, N. Y., has de- 
veloped an arrangement representing 
considerable improvement on types of 
high-voltage series tripping devices 
heretofore in use. The new features 
are: accessibility of the working parts 
for inspection, cleaning or adjustment 
while in service without danger, cali- 
bration at the oil switch itself and not 
at the insulator supporting the series 


Switch with Series Trip. 


tripping solenoid, and the use of a new 
type of solenoid, which consists of but 
a few simple and rugged parts that 
need practically no attention. 

The solenoid plunger is connected to 
the tripping mechanism of the oil switch 
by a wooden rod. Calibration, that 1s, 
change in current tripping values, 1s 
accomplished by a movable weight lo- 
cated near to the operating mechanism 
of the switch at a considerable distance 
from the high-voltage current. 

This type of series trip is furnished 
for instantaneous or inverse-time-limit 
operation. Time delay is obtained by 
means of a dashpot mounted on the 
tripping mechanism at the switch. 
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ATLANTIC STATES. 

LEE, MASS.—Improved street light- 
ing on Main Street, with more and 
larger incandescent units, is contem- 
plated. W. 


CALDWELL, N. J.—Mayor Cook 
and borough officials are negotiating 
with the Public Service Electric Com- 
pany for the installation of a new street 
lighting “svstem. A. 


JERSEY CITY, N. J.—The William 
J. Kurfehs Association is negotiating 
with the city commission for the ın- 
stallation of an improved street-light- 
ing system, forming a “white way” on 
West Side Avenue, south to Culver 
Avenue. A 


PERTH, AMBOY, N. J.—The Pub- 
lic Service Electric Company has ten- 
dered a proposition to the city officials 
covering the substitution of the pro- 
posed municipal electric lighting plant 
for improved service to be rendered 
by the company. The plan includes a 
reduction in rate, new street-lighting, 
and underground conduit installation 
to the extent of $30,000 a year for five 
years. A. 

BATH, PA.—At a mass meeting of 
the citizens of this borough, it was 
decided to erect a large modern high- 
school building. An architect will be 
chosen shortly and it 1s expected that 
construction work will be started in 
May. It is said that the electrical 
features of the new building will re- 
ceive considerable attention. 

BETHLEHEM, PA.—At a meeting 
of the borough council held recently, 
the recommendation of the light com- 
mittee that the system of boulevard 
lighting should be extended, was 
adopted. The first step in the pro- 
posed extensions will be the installa- 
tion of lighting standards on Main 
Street between Market and Church. 
A. F. George is chairman of the light 
committee of council. 


MT. AIRY, MD.—The Mt. Airy 
Electric Company, of Mt. Airy, Md., 
has been granted a franchise by the 
officials of that place to install and 
Operate a system of illumination in 
the town. C. C. Riddlemoser and R. 
L. Runkles are spomsers for the ven- 
ture and will run the electric plant in 
conjunction with their ice factory, now 
in operation. 


NORTH CENTRAL STATES. 

BLUFFTON, O.—The council is 
planning to spend $17,000 for improve- 
ments to the light and water system. 
Address city clerk. 

CINCINNATI, O—A building to 
accommodate several commercial gar- 
ages and a large automobile repair 
shop is to he constructed by L. B. 
Reakirt at Fifth and Sycamore. Sam- 
uel Hannford & Sons are the architects 
who are preparing the plans. | 

NEWARK. O.—The city council has 
been in conference with engineers in the 
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matter of erecting a municipal light 
plant here. A tentative estimate for the 
construction of the plant is $30,000. 


SALEM, O.—At the invitation of the 
city authorities, experts have submitted 
propositions for a municipal lighting 
plant, the estimate of same being $15.- 
000. ‘ 

SOUTH SOLON, O.—The local 
authorities, as well as merchants and 
residents generally, are preparing for 
the use of electricity, which will be 
furnished from the lines of the Wash- 
ington Gas and Electric Company, of 
Washington C. H. About 60 street 
lamps, each of 60 candlepower, will be 
used for street lighting, and a consid- 
erable amount of other equipment will 
be purchased by private parties for the 
use of electricity for light and power. 

MITCHELL, IND—It is under- 
stood that the city is looking for plans 
to build a new municipal electric light- 
ing plant. The present plant, which 
was built some 20 years ago, is not 
large enough to keep up with the in- 
creasing demand for energy. 

COBDEN. ILL.—The Cobden Light 
and Power Company has been licensed 
to incorporate. The capital stock is 
$5,000, and the company is to sell light 
and power.. The incorporators are J. 
H. Lawrence, R. H. Lawrence and R. 
L. Lawrence. 

HOYLETON, ILL.—The Hoyleton 
Electric Light Company has been in- 
corporated with a capital of $5,000. 
The company is to construct a plant 
and furnish electric light, heat and 
power. Incorporators: K. A. Stein- 
hauser, C. A. Steinhauser and E. W. 
Rixmann. 

IOWA FALLS. IA.—The electric 
light plant has been placed in the 
hands of a receiver, and A. B. Miller, 
of Iowa Falls, has taken possession. 


CHAPMAN, KAS.—A mass meet- 
ing at Chapman recently asked the city 
council to call an clection to vote bonds 
for a municipal light plant. 


CONCORDIA, KAS.—It is reported 
that several towns will make arrange- 
ments to get current from the Concor- 
dia Electric Light Company. The first 
contract of the kind made recently is 
with the city of Clyde, where the plant, 
owned by James Turner, will be taken 
over by the Concordia company, and 
a transmission line will be completed 
by May 1 for the carrying of current 
from the Concordia central plant. M. 

OTTAWA, KAN —A bond issue 
has been proposed by Pomona, 10 
miles from Ottawa. to raise $10,000 
with which to build service lines to 
transmit electric current to be bought 
from the Ottawa plant. 


SOUTH CENTRAL STATES. 


CORBIN, KY.—The city has sold its 
$5,000 electric light bonds to Weil, 
Roth & Company, of Cincinnati, at 
above par. 
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CORBIN, KY.—H. E. Hay, of Cor- 
bin, is owner of the electric lighting 
and power franchise just sold by the 
town of Irvine, Ky. The franchise re- 
quires that work shall be begun on the 
system inside six months, but that the 
owner expects to begin immediately. 


LOUISVILLE, KY.—The Board of 
Education is considering bids for elec- 
trical supplies to be used at the Pre- 
vocational School. 


NEW HAVEN, KY.—The town 
authorities have taken an option on 
the B. D. Florence & Son mill as a 
location for the electric light plant. 


WILLIAMSBURG, KY.—The coun- 
cil has approved the plan proposed by 
Manager A. C. Mahan, of the Williams- 
burg Light and Power Company to 
light Main and Depot Streets with new 
300-candlepower lamps. 

WINCHESTER, KY.-—J. D. Sous: 
ley has been awarded the contract for 
wiring the new Paris, Ky., $50,000 Y. 
M. C. A. building. 


BRISTOL, TENN.-VA.—Severe re- 
quirements which the city council of 
Bristol, Va., which has a separate cor- 
porate existence from Bristol, Tenn., 
secks to exact may, it is said, cause 
the company to abandon its applica- 
tion. The Virginia city wants to bind 
the new company to install a steam 
plant for emergency purposes at a cost 
of $60,000, in case of tie-up of the 
hydroelectric plant under construction 
on the Holston River: require it to give 
a $10,000 bond to begin delivering cur- 
rent within a year; to sell its franchise 
only with the city’s consent, and to 
give the city the right to purchase the 
entire city equipment at any time at 
cost, less depreciation. 

JACKSON, MISS.—The question of 
issuing $160,000 municipal light bonds 
will be submitted to the voters March 
13. Address mayor. 

SOMERVILLE, TEX.—The Som- 
erville electric light plant has been sold 
to the Somerville Ice Company. The 
two plants will be combined under one 
management. J. D. Giddings is presi- 
dent and Aubrey Smith manager of 
the purchasing company. 


WESTERN STATES. 


CHINOOK, MONT.—The Montana 
Power Company, of Great Falls, Mont., 
is considering taking over the local 
electric light and water plant. Repre- 
sentatives of the company have been 
taking an inventory of the local estab- 
lishment and have reported favorably 
in regard to its purchase. The stock- 
holders of the local plant have offered 
it to the Montana company at actual 
cost, and should the company make the 
purchase, the lines carrying the cur- 
rent would be extended to Chinook, 
from Havre, and a day service added. 
Betterments and extensions to the 
local plant are also contemplated. O. 


NOGALES, ARIZ.—E. J. Richards 
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will have charge of the construction of 
the building and the installation of the 
new electric plant of the International 
Gas Company. 


ALBION, WASH.—The city coun- 
cil has appointed a committee consist- 
ing of Charles Huff, P. H. Matson, C. 
E. Calvert, Eugene Rice and C. E. 
Wright to draw plans for a lighting 
system. O. D. Crawford is mayor. 


ELLENSBURG, WASH.—The city 
council has decided to install steam 
equipment in the municipal plant cap- 
able of developing 1,300 horsepower. 
Also a new concrete forebay, to reduce 
the danger incurred from ice. This im- 
provement, it is estimated, will cost 
approximately $65,000. The council 
has also authorized the retaining of an 
expert hydraulic and electrical engi- 
neer to give advice in making the con- 
templated improvements, and to this 
end has petitioned the city of Seattle 
to loan the services of J. D. Ross, 
superintendent of lighting, Seattle, to 
consult with the city officials regarding 
the matter. 


SEATTLE, WASH.—Mayor H. C. 
Gill has given qualified consent to the 
extension of the city lighting system 
to a small residence settlement just 
across the north city boundary, as the 
contracts were obtained for furnishing 
light before he became mayor. He has 
opposed, as has been reported, the ex- 
tension of the lighting system outside 
the city limits, and when a bill passed 
the council for serving Tuckwila, Fos- 
ter, Riverton, and other districts south 
of the city, he vetoed the measure. It 
is reported the north extension will be 
made shortly. O. 


TOPPENISH, WASH.—The Pacific 
Power and Light Company plans con- 
siderable extension work locally and 
in the surrounding territory, according 
to G. I. Drennan, local manager. 


BAKER, ORE.—This city has given 
up the idea of installing a municipal 
power plant to cost $180,000, upon the 
agreement of the Eastern Oregon 
Light and Power Company to reduce 
rates, and the proposed bond election 
will not be called. 


TILLAMOOK, ORE.—J. R. Wheel- 
er, of this city, will soon begin the con- 
struction of a lighting plant at Bar 
View. 


SANTA ANA, CAL.—The board of 
trustees has decided not to pass on any 
more applications for street lights, but 
will leave the matter to the new board 
which will be elected in April. 


PROPOSAL. 


ELECTRICAL EQUIPMENT, 
NAVY DEPARTMENT.—Sealed pro- 
posals will be received by the Bureau 
of Supplies and Accounts. Navy De- 
partment, Washington, D. C., until 
March 2, 1915, for furnishing the fol- 
lowing electrical equipment: 4,000 feet 
interior communication cable: 3,000 
searchlight carbons: 20 signal combi- 
nation oil and electric lights: 10,000 
feet twin wire conductor; as per sched- 
ule 7925, all for delivery at Navy Yard, 
Brooklyn, N. Y. 


FOREIGN TRADE OPPORTU- 
NITIES. 


[Addresses may be obtained by writing (men- 
tioning file numbers) to the Bureau af Foreign 
and Domestic Commerce, Washington, D. C., or 
to the nearest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle and 


San Francisco.) 
NO. 15,571. ELECTRIC MOUN- 
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TAIN RAILWAY. An American con- 
sular ofħcer in Norway reports that 
a firm in his district is inviting bids 
for the construction of an electric 
mountain railway. Plans and specifica- 
tions are being forwarded and when 
these arrive they may be examined at 
the Bureau of Foreign and Domestic 
Commerce and its branch oftices. It 
is explained that an American firm re- 
cently secured a contract for the in- 
stallation of a new automatic telephone 
exchange for an important city in that 
district. The consular officer states 
that he is in a position to supply the 
names of capable local representatives 
in the event successful bidders require 
such services. Correspondence may be 
in English. 

NO. 15,574. ELECTRIC LIGHT- 
ING APPARATUS, ETC. The Sec- 
retary of Commerce is in receipt of a 
communication from a business man in 
Spain, stating that he wishes to estab- 
lish commercial relations with Ameri- 
can firms manufacturing and exporting 
baskets, bazaar goods, lamps, and elec- 
tric-lighting apparatus, and toys. He 
wishes these commodities to substitute 
for similar goods formerly imported 
from European countries. 


NO. 15,582. MOTORS, ETC. A 
firm in Europe has informed an Ameri- 
can consular officer that it wishes to 
import electrical goods, especially elec- 
tric motors for driving machinery, etc. 
Correspondence and catalogs, etc., 
should be in Spanish. 


FINANCIAL NOTES. 


The Massachusetts Electric Company 
has decided to proceed at this time with 
the refunding of its $3,100,000 five-per- 
cent notes maturing May 1 next. For 
this purpose the road will issue $3,000,- 
000 five-per-cent three-year notes to be 
dated April 1 next. The new notes, like 
the maturing obligations, will be a col- 
lateral issue and will be secured by de- 
posit of a majority of the common stock 
of the Bay State Street Railway Com- 
pany. 

Directors of Mexican Northern Power 
Companw have called a special meeting of 
bondholders for March 30 in Toronto to 
authorize the issue of the remaining $2,- 
000,000 of the six-per-cent prior-lien 30.- 
year bonds authorized in Mav, 1914. At 
that time an authorized issue of $3,000,000 
of these bonds was created. of which 
$500.000 was sold. It is evident that an 
additional $500,000 has been sold since 
then. Because of the Mexican troubles 
the company deferred the interest on its 
$10,000,000 30-year 5-per-cent bonds. 


Dividends. 


Term. Rate. Payable. 
Am. Tel. & Cable...... Q 1.25% Mch. 1 
Gen. Klec. ............ Q Apr. 15 
No. Ohio Trac. & Lt... Q 1.25% Mch. 15 
Phila. Elec. ........... Q 1.75 Mch. 3 
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Reports of Earnings. 
VIRGINIA RAILWAY & POWER. 


1914. 1913. 
December gross ....... $ 443,650 $ 450,487 
Net earnings ........ 231,345 242,163 
Total income .......... 237,644 249,048 
Surplus after charges... 105,607 113,613 
Balance after deprecia- 
TONS 45 Cache eee 96.673 105,289 
Six months’ gross...... 2,632,705 2,619,118 
Net earnings ........ 1,370,685 1090, 962 
Total income .......... 1,411,429 1,493,088 
Surplus after charges.. 600,876 600,271 
Balance after deprecia- 
HON dc SSS es eee ees 550,876 550,271 


NORTHERN OHIO TRACTION & LIGHT. 


914. 1913. 

December gross ........ $ 316,280 $ 295,377 
Net after taxes....... 118,965 105,182 
Surplus after chargesr.. 68,432 54,199 
Balance after preferred 

dividends ........ce6- 51.710 39.635 
Twelve months gross... 3,6236.084 3,284,532 
Net after taxes ........ 1,398,656 = 1.264.878 
Surplus after charges... 791,757 103,043 
Preferred dividends .... 182,364 152,738 
Common dividends .... 450,000 456,000 
Balance ...s.sescesooseoo 159,393 100,324 

NORTHERN STATES POWER. 
1914 1913 

December gross ........ $ 471.664 $ 417.537 
Net after taxes......... 267,739 ap | 
12 months’ gross....... 4,935,246 4,058,142 
Net after taxes........ 2,431,991 2,055,535 
Surplus after charges... 1,024,714  ........ 
Balance after preferred 

dividends ..........6. 437,645  ........ 


PENNSYLVANIA WATER & POWER COMPANY. 

The Pennsylvania Water & Power Com- 
pany has issued its annual report for the 
year ended December 31, 1914: 


1914 1913 
GroOS8 66 Sasi tdeaa ex ee ae $1,009,373 $26,814 
Nét occ swituacw es ou Saale $55,552 709,767 
Surplus after charges. 411,977 302,662 


PACIFIC TELEPHONE. 
The Pacific Telephone & Telegraph 
Company reports for the quarter ended 
December 31, 1914, compare as follows: 


1914 1913 
Gross earnings ........ $4,590,107 $4,667,512 
Net earnings ........ 1.131.931 1,134,085 
Interest ......ssssosoose 589,225 549,971 
Net profits ........... $542,706 $584,114 
Dividends ............. 480,000 480,000 
Surplus ............. $62,716 $104,114 


WESTINGHOUSE ELECTRIC. 

The Westinghouse Electric & Manufac- 
turing Company reports to the New York 
Stock Exchange for the nine months end- 
ed December 31, 1914, as follows: 


Sales billed .......... ccc cece eens $26, 278.976 
Expenses, depreciation, etc...... 24,627,925 
Net manufacturing profit........ $1.659, 151 
Other income .......... PONA taeda 764,199 
Total income pase ink ahs oi $2,414,250 
Interest charges ..............0- 1,060, 184 
Net Income ............. ccc cceee $1,254,166 
Previous surplus ...............: 7.741, 708 
Total surplus ........... ccc cc eees $9,095,874 
Preferred dividends ............. 200,931 
Common dividends ...........006- 1.054.582 
Miscellaneous adjustments ...... 244,241 


ee ee 
$7,587,118 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Feb. 15 Feb.8 
American Tel. & Tel. (New York).......... ccc c ccc cecccccceccecccccceccee 120% 114% 
Commonwealth Edison (Chicago)..... ccc cece ccc cc cc ccc ees ccccccecccecece 136 136 
Edison’ Electric Illuminating (Boston)... .. 2... ccc cw ccc ccc cece ccc ees cees 257 256 
Electric Storage Battery common (Philadelphia). .......... ccc cc cee wees 48% 48 
Electric Storage Battery preferred (Philudelphia)............ ccc ccc cacces 4N ty 48 
General Electrice (New -¥ OPN) 6061.6. ce ee ba.oS 66S ORNS Sk eee PRS CEN as eee 142 1414 
Kings County Electric (New York). .......ccc cece ccc c cece ccceccesecesecece 119 120 
Massachusetts Electric common (Boston).........c ceca cc cece ccc eeccccccce — ; 
Massachusetts Electric preferred (BuSton)....... cece eee cece e cence ec eees 4312 ay 
National Carbon common  CCHICARO) 6 s5.44662 6%. 164460655463 Taha eee oe rons 130 130 
National Carbon preferred (ChiCago).......ssescsesssscssoesesossecsesosseo = 119% 
New England Telephone (BoSton).......cccce ccs e cece ence eect eee es ecceees 136 He 
Philadelphia Flectric (Philadelphia). ... 0.00... ccc cece ec cc cence eee eeece 237% “9 
Postal Telegraph and Cables common (New York).....cccccecesereccecns 1348 67 
Postal Telegraph and Cables preferred (New York).......cceeceeeeeccees 6; 63% 
Western Umion (New ¥ Ori iia ci a becca Gens Cadac a eed Meee Seek e¥aree wa we 6314 oh 
Westinghouse common New -YOrk 6 .Aesco:6 36.50 bs ee das een See bGoes chiapas TAL Y 
Westinghouse preferred (New York).......ccccce cee cece cece eee ee cee eeecs 117 Mi 
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PERSONAL MENTION. 


MR. SAMUEL INSULL, president of 
the Commonwealth Edison Company, 
Chicago, Ill, returned to Chicago last 
week from a brief visit to London, Eng. 


MR. ANGUS S. HIBBARD has been 
elected a director of the Chicago Tele- 
phone Company succeeding A. A. 
Sprague, deceased. Mr. Hibbard has also 
recently been elected a director of the 
Chicago Savings Bank & Trust Com- 
pany. 

MR. HARRIS HAMMOND, formerly 
vice-president, has been elected president 
of the Mt. Whitney Power and Electric 
Company. Mr. Ben S. Maddox has been 
elected first vice-president, and Mr. S. 
Mitchell has been elected second vice- 
president. 


MR. G. O. WILSON has resigned as 
manager of the Dubuque Electric Com- 
pany, Dubuque, Ia., and has been suc- 
ceeded by Mr. H. C. Ault, of Rock Island. 
Mr. Ault is an experienced electrician 
and contractor, and has been associated 
with the leading manufacturers of the 
country for the past 12 years. 


MR. E. P. BURCH, consulting elec- 
trical engineer of Minneapolis, Minn., 
has associated himself with Mr. Lester 
M. Sears for general consulting engi- 
neering practice. The new firm have 
opened offices on the twenty-third floor 
of the Dime Savings Bank Building, De- 
troit, Mich. Mr. Sears is to have charge 
of the Detroit office, and Mr. Burch will 


continue in charge og the Minneapolis 


office. 


MR. H. H. CUDMORE, director ot 
the Mazda bureau of the General Elec- 
tric Company, who has been actively 
engaged in directing the exploitation of 
the trade-mark ‘‘Mazda” in San Fran- 
cisco and central California territory 
during the past six months, returned to 
San Francisco recently from a trip to 
the home office of the General Electric 
Company. Mr. Cudmore announces that 
the activities of the Mazda bureau will 
be continued in the San Francisco ter- 
ritory and extended to Los Angeles and 
the surrounding territory, where a 
branch office of the bureau will be 
opened at 124 West Fourth Street, in 
the immediate future, with Mr. F. J. 
Blaschke in charge. The Mazda bureau 
will continue the exploitation of the 
trade-mark in the San Francisco and 
Los Angeles territories, also direct co- 
operative work among distributors of 
lamps bearing the Mazda mark, in which 
the bureau will be assisted by Mr. Clark 
Baker, who is assistant to Mr. J. A. 
Vandegrift, manager of the Oakland 
Mazda lamp division, National Lamp 
Works of General Electric Company, 
and representatives of the Edison Lamp 
Works of General Electric Company 
from the San Francisco and Los An- 
geles offices. 


MR. H. J. HERBERTS, after an ab- 
sence abroad of about 15 years, has re- 
turned to America to engage in the man- 
ufacture and sale of electrical specialties. 
Mr. Herbert began his technical career 
about 25 years ago with the Edison Elec- 
tric Illuminating Company, of New 
York. He was employed in the early 
days in the old Edison Machine Works, 
and the subsequent works of the Gen- 
eral Electric Company at Schenectady. 
His experience there included work in 
every department, particularly as it re- 
lated to the testing of machinery of 
every description. He took part in the 
design and development of much of the 
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early electrical apparatus. Later on he 
became assistant to D. MacFarlan Moore 
and foreman of the latter’s laboratory, 
where he carried out tests and designs, 
perfecting the Moore system of vacuum 
tube lighting. In 1898 his method and 
means for detecting the approach of 
icebergs or of vessels at sea coming at 
the time of the Burgogne disaster at- 
tracted wide attention. He subsequent- 
ly accepted an appointment with the 
Bergmann Works in Berlin as assistant 
to the chief engineer, and as foreman 
of the testing department. Later on he 
went to England where he held import- 
ant positions with several of the larger 
manufacturing companies. Mr. Herbert 
will begin immediately the development 
of a company to handle a number of his 
recent inventions. He will also form a 
manufacturing and selling organization 
for the “Fortuna” Sales Producer, which 
will be of particular interest to the cen- 
tral-station managers. Mr. Herbert is 
a member of the Society for Electrical 
Development, with headquarters at 164 
St. Nicholas Avenue, New York. 


MR. A. B. SAURMAN, for the past 
12 years Pacific Coast manager for the 
Standard Underground Cable Com- 
pany, has been appointed southeastern 
manager of the company (succeeding 
the late Mr. T. E. Hughes) with head- 
quarters in his native city, Philadel- 
phia, Pa., and will return east in the 
early spring. He became associated 
with the company in Philadelphia, in 
1893, and after two and one-half years 
in the construction department was 
transferred to the eastern sales depart- 
ment at New York City, leaving the 
position of assistant manager there in 
1900, when he organized and was man- 
ager of the Northeastern sales depart- 
ment with headquarters at Boston, un- 
til transferred to San Francisco as 
manager of the company’s interests 
there in the, fall of 1902. Mr. Saur- 
man has therefore been connected with 
the Standard Company for over 21 
years, and during the period of the 
greatest growth and development of 
this well known company. He has long 
been prominently identified with elec- 
trical interests upon the entire Pacific 
Coast and has co-operated in the work- 
ing out of many of the important prob- 
lems of the past decade in connection 
with electrical distribution in that ter- 
ritory. John P. Bell, who will succeed 
Mr. Saurman as Pacific Coast manager 
of the Standard Underground Cable 
Company, entered the employ of the 
company at Pittsburgh, Pa., in 1896, 
where he has been located until trans- 
ferred to the Pacific Coast. For the 
past eight years Mr. Bell has been the 
assistant secretary and treasurer of 
the company. Both Mr. Saurman and 
Mr. Bell began their business experi- 
ence with the company in subordinate 
positions, and the fact that they owe 
their advancement to merit, compli- 
ments them as well as the company 
which thus evidences its belief in such 
a policy. Mr. R. M. Hirst and Mr. 
Edward Kershner will continue to be 
associated with Mr. Saurman, as for- 
merly with the late Mr. Hughes, in the 
Philadelphia office territory, with head- 
quarters at Philadelphia; Mr. S. S. 
Warner in like manner remaining un- 
changed at the Atlanta sub-oftice. 


MR. WM. P. COCHRAN, formerly 
head of the industrial and power depart- 
ment of the Baltimore office of the 
Westinghouse Electric and Manufactur- 
ing Company, has been appointed branch 
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manager of the Baltimore office, which 
has been consolidated with the Phila- 
delphia office of the company. Mr. H 
H. Seabrook, formerly manager of the 
Baltimore office, 1s now manager of the 
consolidated territory, with headquar- 
ters at Philadelphia. Mr. Cochran grad- 
uated from Pennsylvania State College 
in 1898 with degree of Bachelor of Sci- 
ence in Electrical Engineering. Upon 
leaving college he was appointed elec- 
trical assistant to the president of the 
Martic Water ənd Power Company at 
Wrightsville, Pa., which company later 
developed into the Pennsylvania Water 
and Power Company, and is now sup- 
plying electrical energy to the cities of 
Baltimore, Md., and Lancaster, Pa.; he 
retained this position until 1899, and 
then entered the testing department of 
the General Electric Company, in New 
York, where he was employed during 
1899 and 1900. In 1901 he entered the 
employ of the Webster Coal & Coke 
Company as electrical engineer. From 
1902 to 1904 Mr. Cochran was mechani- 
cal and electrical engineer, and assist- 
ant general superintendent of the Lack- 
awanna Coal & Coke Company, suc- 
ceeding from this position to that of 
master mechanic for the Pittsburgh- 
Buffalo Coal Company, at Cannonsburg, 
Pa., in 1905. In the fall of that year 
Mr. Cochran entered the employ of the 
Westinghouse Electric and Manufactur- 
ing Company, being located at Charles- 
ton, W. Va., where he remained until 
the fall of 1910, at which time he left 
the company and became general man- 
ager and treasurer of the Kanawha Fire 
Engine Company, of the same city. 
After two years he returned to the em- 
ploy of the Westinghouse company and 
was assigned to the Baltimore office as 
manager of the industrial and power 
division, which position he retained un- 
til his appointment as branch manager 
as noted above. Mr. Cochran has been 
closely identified with imdustrial and 
power applications, particularly those of 
the coal-mining industry, and has a 
large circle of acquaintances in the elec- 
trical profession who will be glad to 
learn of his promotion. 


OBITUARY. 


MR. CHARLES C. HATFIELD, 
who, with his son, T. B. Hatfield, 
owned the Hatfield Electric Company, 
36 South Meridian Street, Indianapolis, 
Ind., died suddenly on February 5 at 
his home, 1919 North New Jersey 
Street. Mr. Hatfield was born in Day- 
ton, O., but had lived in Indianapolis 
since 1887, when he started the Hatfield 
Electric Company. He was a member 
of the Knights of Columbus, Jovian 
League and Indianapolis Chamber of 
Commerce. He is survived by a widow 
and three sons, T. M., John C. and 
Thomas S. Hatfield, all of Indianap- 
olis. 


MR.JAMES  F.McELROY, inventor 
of electrical heating apparatus in com- 
mon use in electric cars, and an author 
of note, died February 10 at Laconia, 
N. H., where he was on a business 
trip. Mr. McElroy was born in Green- 
field, O., 62 years ago. He came east 
in 1872, entering Dartmouth College, 
where he graduated. For four years 
he was principal in the Indianapolis 
Institution for the Blind and after 
that was for seven years superin- 
tendent of the Michigan Institution 
for the Blind. He patented his inven- 
tions, and organized the McElroy Car 
Heating Company in 1887. Later it 
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was combined with the Sewall Car 
Heating Company. He organized the 
Consolidated Car Heating Company of 
Albany, N. Y., in which city he lived. 
Mr. McElroy was a frequent contrib- 
utor to scientific magazines. He was 
a member of several clubs in Albany. 
He is survived by his wife, a son, John 
H. McElroy, of Albany, and a daugh- 
ter, Mrs. William H. Gardner, of Chi- 
cago. 

MR. J. C. STERNS, who died on 
January 31, was one of the most highly 
esteemed men in the electrical con- 
tracting fraternity. Mr. Sterns was 
born January 7, 1860, and started in the 
electrical contracting business as a 
partner in the firm of F. P. Jones Com- 
pany in 1892. He continued in busi- 
ness with Mr. Jones for several years, 
finally buying him out and changing 
the name of the company to J. C. 
Sterns Electrical Company. As such it 
was continued up to the time of his 
death. Mr. Sterns was one of the 
pioneer electrical contractors of the 
city of Buffalo, and was one of the 
first contractors to install the new sys- 
tem of electrical wiring, placing wires 
in iron conduits in some of the largest 
buildings in Buffalo. He was a hard 
worker, honest and industrious, and 
enjoyed a remarkable reputation as a 


fair and honorable competitor. He was 
a charter member of the National 
Electrical Contractors’ Association, 


and at the time of his death was ser- 
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Electrical Engineers Equipment Com- 
pany, 711-715 Meridian Street, Chicago, 
Ill., has issued bulletin No. 104 devoted 
to busbar clamps, cable racks, floor air 
boxes, insulating compound, malleable 
pipe and switchboard fittings. 


Kerr Turbine Company, Wellsville, 
N. Y., has appointed W. E. Storey as its 
Toronto, Canada, representative, with 
offices in the Kent Building. Mr. Storey 
was formerly identified with the Under- 
feed Stoker Company, and more recently 
with the Goulds Manufacturing Com- 
pany. 

The Electrical Alloy Company, Mor- 
ristown, N. J., announces the opening 
of offices at 30 Church Street, New 
York: the Bourse, Philadelphia, Pa., 
and the Equitable Building, Baltimore, 
Md., in charge of E. O. Oeters, who 
has been appointed the company’s 
eastern representative. 


The Despatch Manufacturing Com- 
pany, 104 North Second Street, Minne- 
apolis, Minn., is desirous of arranging 
for representatives and selling agents 
to handle its portable electric room 
heaters, attachable to electric light sock- 
ets, as well as its electric ovens and 
other electrically heated appliances. 


American Manufacturers’ Agency, In- 
corporated, 111 West Monroe Street, 
Chicago, I., has become selling agency 
for the line of switches, panelboards, 
ctc, made by the Trio Manufacturing 
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geant-at-arms of this association. The 
business will be continued by his two 


J. C. Sterns. 


sons, L. E. and Selden S., and Mr. J. 
T. Arrundell. 


DATES AHEAD. 


American Physical Society. Colum- 
bia University, New York City, Febru- 
ary 27. Secretary, A. D. Cole, Colum- 
bus, O. 

“Made in the U. S. A.” Industrial Ex- 
position. Grand Central Palace, New 
York City, March 6-13. President, H. 
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Company, Rock Island, Ill. Another 
line taken over is the agency for the 
“P. J. Lightning Toaster,’ which was 
described in our issue of February 6, 
1915. 


The Leeds & Northrup Company, 
4901 Stenton Avenue, Philadelphia, 
Pa., has issued an illustrated book de- 
scriptive of the Macbeth Illuminome- 
ter. This shows many views of the 
instrument, diagrams of its arrange- 
ment, test-plate curves, etc. The op- 
eration of the instrument and its con- 
struction are explained in detail. This 
instrument was described in our issue 
of January 30, 1915. 


The Chelten Electric Company, 314 
Armat Street, Philadelphia, Pa., has re- 
cently appointed W. G. Williams, for- 
merly of the Stuart-lHlowland Company, 
and now located in Baltimore, as its 
agent to cover the states of Maryland, 
North Carolina and the greater part 
of Virginia. The Chelten Electric 
Company also announces that it ex- 
pects shortly to have ready for the trade 


a full line of inclosed fuses of the fer- 
rule type. 
General Lead Batteries Company, 


Newark, N. J.. announces that, due to 
the existence of a battery jar marketed 
under the name “Titan” and the fact 
that any battery using these jars might 
appear as a Titan battery, the Titan 


Storage Battery Company, of Newark, 
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A. Cochrane. Fifth Avenue Building, 
New York, N. Y. 

New England Section, National Elec- 
tric Light Association. Question Box 
convention, City Club, Boston, Mass, 
March 9-10. Secretary, Miss O. A. 
Bursiel, Boston, Mass. 

Electrical Supply Jobbers’ Association. 
Spring meeting, Hotel La Salle, Chicago, 
Ill, March 17-19. Secretary, Franklin 
Overbagh, 411 South Clinton Street, Chi- 


cago, Il. 
American Institute of Electrical En- 
gineers. Industrial Power meetings, 


Cleveland, O., March 18-19; Pittsburgh, 
Pa., April 15-16. Secretary, F. L. Hutch- 
inson, 33 West Thirty-ninth Street, New 
York, N. Y. 

Minnesota Electric Association. An- 
nual meeting, St. Paul, Minn., March 
23-25. Secretary, F. A. Otto, St. Paul 
Gas Light Company, St. Paul, Minn. 

National Association of Electrical In- 
spectors. Annual convention, Hotel 
Martinique, New York City, March 23- 
25. Secretary, W. L. Smith, Concord, 
Mass. 

Electrical Committee, National Fire 
Protection Association. Meeting, New 
York City, March 24-25. Secretary, 
Ralph Sweetland, 141 Milk Street, Bos- 
ton. Mass. 

National Electric Light Association. 
Annual convention, San Francisco, Cal., 


June 7-11. Secretary, T. C. Martin, 29 
West Thirty-ninth Street, New York, 
N. Y. 
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has changed its name to the General 
Lead Batteries Company. No change 
whatever in ownership, officers or pol- 
icy is involved. The change is made 
entirely to avoid confusion. 


The Beck Electrical Construction 
Company has changed its office address 
from 204 Andrus Building to 1139-40 
Plymouth Building, Minneapolis, Minn. 
The shop address has been changed 
from 229 Central Avenye to the sub- 
basement of the Plymouth Building. 
This new arrangement enables the 
company to have its shop in the same 
building with its office, thereby facil- 
itating the handling of work and m- 
proving upon its already prompt and 
efficient services. 


Usona Manufacturingg Company, 
Incorporated, has been granted char- 
ters under the laws of the states of 
New York and Ohio, with eastern 
offices at 1 Hudson Street, New York 
City. and western offices a‘ 1012 Mon- 
roe Street, Toledo, O.. for the purpose 
of manufacturing and selling flashlight 
cases, batteries, lamps, and battery 
lanterns. The incorporators of the 
New York company are George U- 
Beers, Frank Stout and William Carell. 
all of New York City. 

Dale Lighting Fixture Company, In- 
corporated, 107 West Thirteenth 
Strect, New York City, has issued 4 
booklet on “Lighting Commercia: 
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assizgnor to 
Conn. 
switeh controled by 


et-Cuire, France. ; 
and a packing of composite material con- 
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February 20, 1915 


Buildings.” It describes particularly 
the Dale Broadway lighting unit readily 
convertible from a direct to a semi- 
direct or indirect fixture by applying 
simple attachments. This equipment 
is an ethcient and simple outfit de- 
signed to meet the lighting require- 
ments of commercial buildings. Over 
13.000 of these Dale units were in- 
stalled in the new Equitable Building 
in New York City. 


The Page & Hill Company, Minne- 
apolis, Minn., has compiled a file con- 
taining information on cedar poles, 
butt treatment and wood preservatives. 
This tile goes to the customers of the 
company in a heavy binder made to 
fit any standard vertical letter-file cab- 
inet. The valuable information in this 
hle should be carefully preserved, as 
it will be kept up to date through re- 
newals by the company. Some of the 
classincations in the file are as fol- 
lows: Curves, comparative life; infor- 
mation about preservatives; butt treat- 
ment; cedar poles; specifications for 
Western Red Cedar poles: specifica- 
tions for Northern White Cedar poles; 
specifications for butt treatment. The 
system may be extended indefinitely, 
and should prove to be a very valuable 
addition to the business literature of 


Record of Electrical Patents. 
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any organization interested in the dis- 
tribution or utilization of poles. 


Westinghouse Electric & Manufac- 
turing Company announces the re- 
moval of the offices of its newly or- 
ganized Automobile Equipment Depart- 
ment from East Pittsburgh to Shady- 
side Station, Pittsburgh, Pa., where 
they will be located in the works de- 
voted exclusively to the manufacture 
of Westinghouse automobile equip- 
ments. This department was organ- 
ized on January 1, with G. Brewer 
Griffin as manager in charge, and takes 
the place of that formerly known as 
the Automobile Equipment Division of 
the Detail and Supply Department. 
The Westinghouse company reports 
that the business in automobile equip- 
ments has been very satisfactory, thus 
making it desirable to concentrate the 
sales and works departments at one 
point. In addition to the new head- 
quarters, service stations have been es- 
tablished in New York, Chicago, In- 
dianapolis, Cleveland and Detroit. 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has issued 
a very unique book entitled “Gear 
Shifting by Electricity.” This book is 
devoted to the Vulcan electric gear 
shift, which is applied to the sliding- 
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gear transmission of gasoline motor 
cars so as to accomplish the change of 
gears with extraordinary simplicity and 
convenience. The sliding-gear trans- 
mission of a gas car is first explained 
in a very clear and logical manner. The 
principle of the electromagnet is then 
taken up and the manner in which this 
can be used for accomplishing gear 
shifting is set forth. The principle and 
construction of the Vulcan electric 
gear shift is then described and its 
manner of operation is explained. The 
advantages of this method of shifting 
gears are set forth. Throughout the 
book is an exceedingly large number 
of fine illustrations, both to elucidate 
the text in its preliminary discussion 
of principles and in its detailed de- 
scription of the Vulcan outfit. A large 
number of full-page plates are em- 
ployed. There are also many clever 
marginal sketches which add interest 
to this fine publication. The most val- 
uable feature of the Vulcan electric 
gear shift is in mounting the control 
buttons on the steering post. where 
they are immediately accessible with- 
out removing the hands from the wheel 
or the eyes from the road, thus making 
it possible for even a timid person to 
have always complete control of a gas 
car. 


Issued by the United States Patent Office, February 9, 1915. 


1,127,383. Electrical Fixtures and Thelr 
Attachment to Conduits. C. W. Abbott and 
H. R. Gilson, assignors to National Metal 
Molding Co., Pittsburgh, Pa. Receptacle 
for fitting onto metal molding. (See cut.) 

1,127,390. Spark Plug for Internal-Com- 
bustion Engines. E. Bauer, assignor to the 
irm of Robert Bosch, Stuttgart, Germany. 
One electrode has a flat sparking part of 
small mass so as to become incandescent 
at ignition and thereby consume residues 
deposited thereon. 

1,127,405. Telephone System. E. H. 
Clark, assignor to Western Electric Co. 
Trunking svstem with selecting switches 


automatically moved in unison at each end 
of the trunks. 


Electric Switch. R. C. Cole, 
Johns-Pratt Co.. Hartford, 
Inclosed spring plunger and cutout 
push-buttons on re- 


1,127,408. 


movable cover. 


1,127,414. Dynamo-Electric Machine. W. 
W. Dean. assignor to Garford Mig. Co., 
Elyria, ©. Rotary distributing switch on 
magneto. 

1,127,424. Thermoplie. P. Ferra, Caluire- 


Comprises a brass cell 


taining sulphur, Kaolin and copper sul- 
phide. 
1,127,425. Electric Welding Machine. S. 


B. Field, assignor of one-fourth to Pneu- 
matic Scale Corporation and three-fourths 
to W. H. 
a rotary welding roll having a number of 
contact points projecting therefrom. 


Mass. Includes 


Doble, Quincy, 


Mechanism for 


Controlling 
P. Fritchle, as- 


1,127,427. 
Automobile 
Co., Denver, Colo. , 
brought to "off position before reversing. 

1,127,436. Dynamic Return Indication Sig- 
nal. W. S. Henry, assignor to General Rail- 
way Sicnal Co., Gates, N. Y.  Semaphor 
mechanism biased to danger and motor- 
operated to clear position. 

1,127,437. Universal Cord Circuit. J. E. 
Hilhish, assignor to Kellogg Switehboard 
& Supply Co.. Chicago, IN. For intercon- 
necting magneto and common-battery tele- 
Phone lines. 

1,127.428. Railway Signaling. J. S. Holi- 
day, assicnor to Union Switch & Signal 
Co.. Swissvale, Pa. Impedence device con- 
trolling an oscillating member 
changes in frequency. 

1,127,442. Electrical Switch. B. D. Hor- 
ton. Detroit, Mich. : 
with spring quick-break mechanism. 

1,127,453. Device for Automatically Low- 
Trolliey-Pole of Electrically- 


& Battery 
Control lever must be 


through 


Ironelad service switch 


Driven Vehicles. 
mund, Germany. 
er. 

1,127,464. Electric Regenerative Motor 
and System of Control. R. Lundell, New 
York, N. Y. Separately excited motor with 
single distributed field winding and exter- 
nal means for changing the characteristic 
of the motor to resemble a shunt, compound 
or series motor. 

1,127,466. Selective Controlling Appara- 
tus. F. R. McBerty, assignor to Western 
Electric Co. Selector controlled by inter- 
rupter, self-locking relays and special 
switches. 

1,127,467. Telephone-Exchange System. 
F. R. McBerty, assignor to Western Elec- 
tric Co. Semi-automatic system with se- 
fector for sending call over direct trunk or 
overtiow trunk. 

1,127,470. Electric Railway. C. B. Mc- 
Leer and J. F. McLeer, assignors to Elec- 


C. Ködderitzsch, Dort- 
Spring-actuated retriev- 


No. 1,127,32£3.—Metal-Molding Receptacle. 


tric Carrier Co., Wilmington, Del. Stator 
elements of the motor mechanism are 
mounted along opposite sides of the track 
and the movable motor element is mount- 
ed on the car. 


1,127,474. Insulator Support. G. Mar- 
dock, Jilinois City, Ul. Insulator slips 
over and is bolted through conical pin to 


bracket or crossarm., 

1,127,475. Electric Furnace. J. G. Mar- 
shall, assignor to Union Carbide Co., Ni- 
agara Falls. N. Y. Special connection be- 
tween transformer and electrodes. 

1,127,499. Electrode. C. E. Osmer and 
J. B. Roach. Beardstown, IN. Has one ex- 
tremity offset and to serve as a securing 
means. 

1,127,513. Paper Condenser. A. Pruess- 
man, assignor to Western Flectrie Co. 
The filler around the unit is a compound 
consisting of 80% asphaltic cement, 8% 
rosin and 12% Montan wax. 


1,127,526. Electric Heater. G. J. Schnel- 
der, assignor to Acme Electric Heater Co., 
Detroit, Mich. Detachable armored resist- 
ance element for flatiron. 

1,127,527. Lighting Fixture. A. Schoen, 
assignor to Superior Brass & Fixture Co., 
Chicago, M. Semi-direct fixture with 
spider-like suspension and socket-support- 
e ALTS EWOEN connected with metal rim 
o owl. 


1,127,540. Regulating Apparatus for 
Drying Sheets of Paper, Cloth and the 
Like. C. Stickle, Indianapolis, Ind. 


Electrothermostatic steam regulator. 

1,127,554. Therapeutic Electric Appara- 
tus. R. H. Wappler, assignor to Wappler 
Electric Mfg. Co., New York, N. Y. Spe- 
cial induction arrangement with rotating 
primary coil. 

1,127,558. Carbon-Holder. W. W. Wile, 
Bluffton, Ind. Cam terminal clamp. 

1,127,563 and 1,127,564. Dynamo-Electric 
Machine. G. Winter, deceased, by O. Wol- 
frum, administrator, Vienna, Austria-Hun- 
gary and F. Eichberg, Berlin, Germany. 
Commutator machine with rotor and stator 
windings adapted to magnetize the ma- 
chine in one direction and means for cre- 
ating a variable magnetization at an angle 
to the first and in phase with the rotor 
working current. 

1,127,573. Multiple-Switch Controller. P. 
H. Zimmer, assignor to Cutler-Hammer 
Mfg. Co., Milwaukee, Wis. The switch 
members are loosely mounted upon the 
spindle, but are progressively connected 
thereto upon successive oscillations. 

1.127.578. Arc-Lamp Electrode. A. T. 
Baldwin, assignor to National Carbon Co., 
Cleveland, O. Flame-are carbon includes 
cerium oxide, zirconion oxide and tungs- 
ten oxide. 

1,127,593. Rallway-Traffic-Controlling Ap- 
paratus. J. P. Coleman, assignor to Union 
Switch & Signal Co. Flectrically controlled 
switches and signals for railway crossover. 


1.127.616. Mechanism for Making Ar- 
mored Cable. H. R. Gilson, assignor to 
National Metal Molding Co. Includes a 
gradually tapered mandrel and a means 


for coiling a metallic strip upon its tapered 
part and upon the cable. 

1,127,618. Indicator. <A. R. Hartmann, 
Houston, Tex. Speed indicator with elec- 
tric signals. 

1,127,631. Switch. S. N. Jordan, Lowell, 
Mass. Double-throw switch. 

1,127,655. Electric Flasher for Multiple 
Sets of Lamps. P. C. Lorenz, assignor to 
Pacific Motorless Sign Co., San Francisco, 
Cal. Flashing and dimming apparatus in- 
cludes an arched expansible conductor 
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carrying an insulated resistance coil 
wound around it for each set of lamps. 

1,127,665. Electric Needle. G. H. Mur- 
phy, Redding, Cal. The point is formed of 
a single piece of resistance metal bent upon 
itself to form spaced pen-shaped parts. 

1,127,696. Lightning-Rod Low Top. J. 8. 
Swenson, assignor to Electra Lightning 
Rod Co., Cresco, Iowa. Pointed tube has 
lower portion split and spread apart to af- 
ford brace and fastening means at connec- 
tion to lightning conductor. 

1,127,707. Shaliow-Draft Submarine Boat. 
F. B. Whitney, Waukegan, Il. Engines 
and dynamos mounted in tandem on the 
keel-plate and storage batteries fore and 
aft. 


1,127,738. Tuning Device for Wireless- 
Telegraph Systems. <A. J. Coughenour, 
Fort Leavenworth, Kans. Variable in- 


ductance including nested coils and means 
for connecting any number thereof in cir- 


cuit. 

1,127,741. Process for Making Terminal 
Banks. A. F. Dixon, assignor to Western 
Electrice Co. Consists in superposing flex- 
ible insulating sheets coated with plastic 
insulating compound and metal strips and 
there subjecting the pile to pressure. 

1,127,761. Electric Signaling Apparatus 
and Circuits. F. B. erzog, New York, 
N. Y.; H. Herzog, executrix of said F. B. 
Herzog, deceased. Transmitting instru- 
ment with indicator controls -the receiv- 
ing instrument or signal step by step 
through current impulses. 

1,127,775. Automatic Make-and-Break 
Device for Projecting-Machines. L. R. Ken- 
nedy and O . Olson, Denver, Colo., as- 
signors to O. K. Controller Co. Rupture 
of film in motion-picture machine breaks 
tamp and motor circuits. 

1,127,776. Insulator. C. W. Kettron, as- 
signor to Illinois Electric Porcelain Co., 
Macomb, Ill. Porcelain knob with reversi- 
ble sections having stepped engaging sur- 


faces. 

1,127,779. Electric Switch. C. J. Klein, 
Milwaukee, Wis. Operated by reciprocat- 
ing push-bar. 

1,127,792. Recelptin Device. G. L. 
Mather, Akron, O. ectrically operated 


printing and card-shearing device. 


1,127,805. Ignition Timer for Gas En- 
gines. J. T. Pedersen, Flushing, N. Y. De- 
tails of construction. 

1,127,808. Sequence Switch. J. N. Reyn- 


olds and C. F. Baldwin, assignors to West- 
ern Electric Co. Telephone switch with 
several rotary disks on a common shaft, 
the contacts of both sides of the disks en- 
gaging stationary terminals. 

1,127,827. ran ition System. B. P. Swyers, 
Pittsburgh, Pa., assignor of three-fourths 
to G. E. Lorch, M. Maul, L. Lorch, Jr., J. 
H. Wagner, G, M. Davis. Special switch 
for short-circuiting magneto while battery 
is in use. 

Williamson, New York, N. Y. Socket, lamp, 
reflector and switch mounted on top of cell. 


1,127,855. Telegraphi Key. J. N. Bell, 
Oneida, N. Y. Details. 
1,127,856. Pocket Lamp. O. A. Boehm, 


New York, N. Y. Lamp mounted above 
cell, but within inclosure. 

1,127 864. Trolle Switch. W. R. Dag- 
gett Seattle, Wash., assignor of one-third 
to S. N. Lasher. Automatic trolley guide 
switch with shiftable switch points. 

1,127,876. Selective Signaling System. J. 
C. Field, assignor to estern Electric Co. 
For telephone train dispatching. 

1,127,889. Telephone-Exchange A 
tus. E. E. Hinrichsen, assignor to Western 
Electric Co. Apparatus for ringing the 
substations from the exchange. 

1,127,897. Method of Therapeutic Treat- 
ment and Apparatus Therefor. J. H. Kel- 
logg, Battle Creek, Mich. Medicated inhal- 
ing outfit; breathing apparatus is positive- 
ly charged and couch for patient is nega- 
tively charged. 


para- 


1,127,903. Combined Electric Incandes- 
cent Lamp and Reflector. C. P. Lawson, 
Brocton, . Y. Upper part of bulb is pet- 


ticoat-shaped and has external reflecting 
coating. (See cut.) 

1,127,916. Burglar-Alarm. T. H. Nelson, 
Chicago, Ill. Specia? circuit-closing ar- 
A Tarozi. A tus f 

„127,921. pparatus for Radio Commu- 
nication. G. W. Pickard, assignor to Wire- 
less Specialty Apparatus Co., Boston, Mass. 
Means for tuning by inductance variation 
the high-frequency oscillation circuit of the 
receiving station. 


1,127,935. Terminal Connection. A. H. 
Snyder, Lancaster, f .  assignor to 
Gould Storage Battery Co. Protective 


covering for storage-battery terminal. 
1,127,936. Storage-Battery Ceil. A. H. 
Snyder, assignor to Gould Storage Battery 


Co. Special sealing arrangement on cover. 
1,127,948. Cystoscope. R. H. Wappler, 
New York. N. Y. Electric lamp at ante- 


rior end of instrument. 


1,127,966. Deposition of iron. S. O. Cow- 
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per-Coles, London, England. Consists in 
adding iron sponge to the electrolyte and 
distributing it by agitation. 

1,127,973. Handle-Switch. J. Elia, Chi- 
cago, Ill. Operated by protruding button. 

1,127,996. Electric Switch. P. V. Hun- 
ter, Newcastle-upon-Tyne, England. Ter- 
minals arranged to extinguish arc and 
prevent short-circuit. 

1,128,005. Adjustable-Speed Control for 
Electric Motors. A. Kimble and J. D. 
Nies, assignors to Kimble Electric Co., 
Chicago, Ill. Resistance-varying contact 
controlled by governor. 

1,128,008. Alternating-Current Indicator. 
C. Krimer and J. Krell, assignors to Gen- 
eral Electric Co. Cylindrical body carry- 
ing pointer moves in shifting field. 

1,128,013. Signaling-instrument Set. M. 
Levison, assignor to Chicago Signal Co., 
Chicago, Il. Has pendent switch attached 
to wall box that contains relay. 

1,128,019. Telephone-Cali Recorder. D. 
J. McGauran, Geraldton, W. A. Australia. 


Time-controlled recorder registers if called. 


party answers within allowed time limit. 

1,128,036. Electric implement. L. Paul- 
ero, Petersburg, Va. Has solenoid-recipro- 
cated plunger. 

1,128,057. ee ee: System for Elec- 
tric Rallways. F. . Sawyer, assignor to 
Union Switch & Signal Co. AOTER 
current system controlled by changes in 
the power-factor of the currents in the 
track rails. 

1,128,066. Signal 
Other Vehicies. 


for Automobliies and 
E. C. Shuler and S. Cohen, 


Dover, N. J. Electric lamp signal. 
1,128,070. Vapor Electric Device. R. G. 

Standerwick, assignor to General Electric 

Co. High-pressure mercury-vapor quartz 


lamp with regulating resistance. 


No. 1,127,903.—Refiector Lamp. 


1,128,075. Signaling System. J. B. Stru- 
ble, assignor to Union Switch & Signal 
Co. A. C. Block signaling on D. C. rall- 
way. 

1,128,081. Electric Heating Device. M. 
Vogel, assignor to General Electric Co. 
For use in matrix drying. 

1,128,102. Electrically Heated Soldering- 
iron. L. W. Campbell, South Yarra, Vic., 
Australia. Relates to arrangement of 
heating elements in head. 

1,128,106. Electrical-Condult Attach- 
ment. A. McMurtrie and L. H. Church, 
assignors to Thomas & Betts Co., New 
York, N. Y. Attached to outlet box is 
special gripping device for armor sheath. 

1,128,116. Metallic Eiectric Welder. W. 
H. Dralle, Schenectady, N. Y. For weld- 
ing tubes into boiler heads, etc.. 

1,128,120. Machine for Manipulating 
Glass Rods and Forming Spiders There- 


with. J. T. Fagan, assignor to General 
Electric Co. For making holders for metal 
lamp filaments. 

1,128,126. Signal System. G. Furrer, 


Oakland, Cal. Contactor set with contact 
groups for tens and units, a motor-driven 
switch blade and electromagnetic switches. 

1,128,141. Electric Fire-Alarm. W. E. 
Howells, Peckville, Pa. Thermostatic cir- 
cuit-closer. 

1,128,163. Automatic Electric Heating 
System. J. F. McElroy, assignor to Con- 
solidated Car-Heating Co. Heaters are 
electropneumatically controlled by thermo- 


stat. 

1,128,167. Circult-Controller. E. Manson, 
Sagamore, Mass. Special switch for bat- 
tery and lamp. 

1,128,171. Automatic Stop for Talking 
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Machines. R. O. May, Salem, Ind. Elec- 
tromagnetically operated brake. 

1,128,210. Signaling System. G. Witty, 
Scranton, Pa., assignor of one-half to S. 
S. Spruks. Antenna comprises a concave 
reflector section, a concave metallic 
backing capable of collecting magnetic 
waves and a lamp in the focus of the con- 
cave reflector. 

1,128,229. Method and Apparatus for 
Generating Electricity. D. F. Comstock, 
Brookline, Mass. ethod of producing 
current directly from heat consists in 
heating a substance so that it emits 
charged ions, and absorbing the ions by a 
substance maintained at a lower tempera- 
ture. 

1,128,232. Storage-Battery-Separator Con- 
struction. J. N. Davis, Denver, Colo. Non- 
perforated absorbent envelope completely 
surrounds the plate. 

1,128,261. Lightning-Rod High Top. J. 
S. Swenson, assignor to Electra Lightning 
Rod Co., Cresco, Iowa. Modification ôf 
No. 1, 127,696; provides lateral braces for 
projecting rod. 

1,128,262. Telephone System. H. S. 
Turner, San Diego, Cal. Removing receiver 
from hook throws pulsating current onto 
lamp signal at board and onto calling re- 
ceiver, showing line to be O. K.; when op- 
erator cuts off this current, cessation of 
audible signal in receiver shows she is 
ready for number. 

1,128,270. Dynamo-Electric Generator. G. 
Inrig and L. Inrig, assignors to R. L. Hub- 
ler and G. S. Greene, Dayton. O. Has rock- 
er reversing brushes to maintain constant 

larity. 

PY 128,278. Storage Battery. A. H. Snyder, 
assignor to Gould Storage Battery Co. 
Cover for cell has electrolyte catch-basin 
and special vents. 

Reissue 13,878. Current-Generator and 
igniter for internal-Combustion Engines. 
E. Podlesak, Tiffin, O. Original No. 1,065.- 
076, dated March 4, 1913. Make-and-break 
igniter. 


Patents Expired. 


The following United States electrical 
patents expired February 15, 1915: 


598,905. Apparatus for Electrically Met- 
suring Temperatures. H. L. Callender, 
Montreal, Canada. 

598,922. Automatic Cutout for Electrical 
Converters. W. J. Greene, Cedar Rapids, 


Iowa. 

598,926. Eox or Case for Secondary- 
Battery Electrodes. G. W. Harris and R. 
J. Holland, New York, N. Y. 

598,937. Trolley. C. H. Johnson, Elm- 


hurst, Cal. 
598,942 and 598,943. Electric Arc Lamp. 
G. R. Lean, Cleveland, O. , 
598.946. Direct-Acting Oscillating Elec- 
tric Motor. J. H. Mason, Brooklyn, N. y. 
598,947. Track Bond for Electric Rail- 
ways. F. T. Mather, Detroit, Mich. 


698.948. Electric Battery for Medical 
Purposes. C. W. Moessner, Philadelphia, 
P 


a. 

698,972. Tip for eee Conductors. A. 
B. Blodgett, Lowell, Mass. 

698,991. Controller for Electric Motors. 
E. W. G. C. Hoffman, Charlottenburg, Ger- 


many. 
599,002. ‘Incandescent Lamps. J. T. Lis- 
ter, Cleveland, O 


699,015. Electric Elevator. H. Rowntree. 
Chicago, IN. 5 

599,019. Per T Railway Gate. J. *. 
Small, Chicago, ; 

599,032. Electric Arc Lamp. C. N. Black, 
New Haven. Conn. 

699,046. Electric Meter. C. Raab, Kai- 
serslautern, Germany. 

599,081. Insulated Joint for Railroad 


Rails. T. O'Brien, Jr., Philadelphia, Pa _ 
599,094. Transforming Potential Energ” 
of Carbon into Electrical Energy. H. Biu- 
menberg, New York, N. Y. i 
599,121. Electric Gas-Lighting Apparatu 
W. É. Cram and J. H. L. Clegg, Boston, 
Mass. jalon 
599,162. Electric System of Propulsio 
W. M. Brown, Johnstown, Pa. 5 
699,186. Electric Controller. F. A. Me 
rick, Auburndale, Mass. 
599,220. Electric Alarm Water Column. 
M. L. Bush, Lawrence, Mass. : 
699.274. Trolley Pole for Overhead Ele’ 
tric Railways. J. L. Walker, Louisville, 


Ky. Elec- 
599,292. Underground Conduit for Pa. 
tric wires. A. L. Daniels, North East, í 
599,302. Direct-Current Meters. G. 
Scheefer, Peoria, Ill. HA 


699,304. Demagnetizing Device. 
Storrs, Burlington, Vt. al 
599.305, Electric Arc Lamp. C. TeP 

Bennett. Pa. 
599,306. Making Filaments for Electric 
Lighting. D. C. Voss, Boston, Mass. X 
599,307.  Trolley-Actuated Switch-Ope 


ating Device for Electric Railways. l 
Walkins, Springfield, Mass. 
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THE STATUS OF THE ENGINEER. 

The midwinter convention of the American Institute 
of Electrical Engineers has now become an established 
institution. While the succeeding conventions have 
lacked the inspiration of the first one, they have never- 
theless, fully justified their existence. At the third one of 
these conventions, held last week in New York City, the 
interest seemed somewhat slack, except at the one even- 
ing session and at those on the closing day. The subject 
of “Electrical Porcelain” drew out quite a lengthy dis- 
cussion, and the subject of “Electrical Precipitation” 
called forth a great deal of interest, the attendance at 
this session being augmented by many members of the 
American Institute of Mining Engineers, which had just 
concluded its convention. 

The meeting on Wednesday evening, at which the 
status of the engineer was discussed, brought out an at- 
tendance which almost completely filled the first floor of 
the large auditorium of the Engineering Societies 
Building. In addition to the opening address of Mr. 
Lewis B. Stillwell, the presidents of the two largest elec- 
trical manufacturing corporations in the country, two 
professors of engineering who are also closely in touch 
with practical engineering work, and two engineers en- 
gaged in active and responsible work, contributed to the 
discussion of this subject. This discussion proved most 
interesting, and while different slants were given to the 
subject by the different speakers, there were many con- 
clusions which were undisputed. One of these was that 
the engineer does not have the recognition which his 
work deserves, and does not take as prominent a part 
in civic affairs as he should. For these conditions he 
is himself responsible. That the engineer has been 
called into large affairs more generally as an expert and 
employee, rather than as an administrator, employer or 
executive official, is largely a matter of personal quali- 
fications, rather than professional relation. The train- 
ing of the engineer encourages his absorption in the de- 
tails of technical work and discourages his study of the 
human element entering into large social problems, and 
into the handling of men. The engineer's training, es- 
pecially as it is concerned in colleges and technical 
schools, should deal more generally with fundamentals, 
not only of applied science, but of subjects like psychol- 
ogy and economics, which have so great a bearing in 
practical enterprises. This is being appreciated, as is evi- 
denced by the new courses at Johns Hopkins University, 
University of Pennsylvania, and elsewhere. For suc- 
cessful leadership, personality, breadth of view, human 
understanding, and other non-professional qualities are 
essential, and these are, if anything, less likely to be 
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found in the engineer than in the lawyer or business 
man. 

It seems an open question whether many men who 
pass under that name and who are undoubtedly tech- 
nical experts, should really be classed as engineers in 
the larger sense of that word. We recall the statement 
by the official of a large railroad corporation, that, given 
the requirements for a definite type of bridge, length of 
span, and other necessary details, it is quite easy to find 
quantities of designers to work out the details of the 
bridge design on comparatively low salaries, but that it 
is rather difficult to find a man who could determine 
whether the given type of bridge was the best for the 
given circumstances. 

If the conditions which are frequently complained of 
by engineers are to be altered, the remedy lies with en- 
gineers themselves. Recognition follows achievement, 
and greater interest in civic affairs will bring calls for 
greater activities along such lines. Cultivation of the 
necessary qualifications will also result in a more fre- 
quent choice for responsible executive positions. 


CAUSE AND EFFECT IN HUMAN AFFAIRS. 

The admitted condition that the engineer is frequently 
lacking more than the average man in what may be 
classed as the human qualities, has been said to depend 
largely upon his mathematical training and tendency to 
apply mathematical analysis to his every-day problems, 
and to the fact that these problems deal in a large meas- 
ure with inanimate nature. The properties of materials, 
their suitability for given uses, and their behavior under 
definite conditions, demand the greater part of his at- 
tention. He is concerned chiefly with the laws govern- 
ing energy and inanimate matter. He realizes that in- 
animate nature obeys inexorable laws, and that a knowl- 
edge of these is sufficient to determine future action 
under any specified condition. The tendency to regard 
human beings differently seems to be due to our limited 
knowledge and breadth of vision. Human action and 
response also follow definite laws, but these laws have 
not been so exactly studied and formulated; actions 
have not been generalized. 

A belief in the relation of cause and effect is neces- 
sary to the sanity of the individual and its existence is 
necessary to a sane world. This is fully recognized to 
the extent to which such relations are known. No well 
informed person questions the ability of the astronomer 
to prophesy the occurrence of eclipses, because astro- 
nomical laws are comparatively simple and well under- 
stood. Electrical laws have reached a somewhat similar 
stage of familiarity, and we can predetermine with fair 
accuracy under what conditions an electrical discharge 
will take place. The laws of meteorology are not so 
well understood, and the prognostications of the weather 
man are generally regarded as somewhat unreliable al- 
though in the long run the general condition of the 
weather can be foretold several days in advance. Those 
who understand psychological laws can fairly well pre- 
dict mass action under given circumstances. Surely 
only a more exact knowledge than we now possess 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 66—No. 9 


should be necessary to foretell what is going to happen 
to any given individual. 

The laws of the inanimate world are fairly well under- 
stood. Given the present configuration of any material 
system, the velocity of each particle, and the present 
partition of energy, and the condition at any future mo- 
ment can be determined either with or without the in- 
terference of external forces, providing these forces are 
specified. If we admit the same relation of cause and 
effect in human affairs, then the future thought and ac- 
tion of any individual must be determined by his pres- 
ent elements and his future environment, and only a lack 
of the necessary knowledge of these present elements, of 
the future conditions, and of the laws involved inter- 
feres with the ability to prophesy his entire future. The 
materialist at least must accept this, and admit that an 
omniscient intelligence could predict everything that 
will occur in the future. 


EXPERT TESTIMONY. 

One phase of the engineer’s activities which was not 
touched upon in the Institute’s discussion of. the status 
of the engineer, was with respect to expert evidence. 
The training of the engineer encourages honesty. He 
must necessarily be honest with nature, and unless he is 
honest with himself he is doomed to failure. It be 
comes almost second nature to be honest with his fe- 
lows, and to seek truth in all relations of life. It seems 
entirely inconsistent with this natural attitude of the en- 
gineer that he should be called into court proceedings 
as an expert, paid by one of the litigants, and expected 
to hold the attitude of an advocate for that one. Un 
questionably the testimony of many engineers under 
such circumstances is not determined alone by the cir- 
cumstances of the case, but is largely influenced by the 
side which he has been called upon to support. Such an 
attitude not only is inimical to the determination of 
justice, but it greatly lowers the esteem in which the 
expert is held by the public. It is commonly believed 
that a so-called expert can be obtained to furnish any 
line of testimony that may be desired by a litigant, and 
this applies not only to engineers, but all professions. 

This is certainly not as it should be. Engineers should 
take a hand in revising court practice so that the par- 
ticipation of the engineer in a case should have the ef- 
fect of clearing, rather than befogging, the issue to be 
determined. To this end the remuneration of expert 
witnesses should be determined by the court, just as M 
the case of other witnesses, and payment should be 
made by, or at least through, the court. Of course 2 
litigant should be privileged to subpoena any witnesses 
that may be desired, but if it is regarded as bribery t0 
pay money directly to other classes of witnesses, there 
is no reason why it should be differently regarded in 
the case of the expert. The evidence required of eX 
perts is frequently judicial in its character, rather than 
an element in the determination of fact. Not only should 
such witnesses come into court as disinterested con- 
tributors to the determination of the true relations of 
a case, but the Court should also be privileged to call 
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upon technical advisers to elucidate points which do not 
come within his own range of knowledge. Indeed, it 
would seem quite advantageous to use, in cases involv- 
ing technical points, a procedure often used in other 
cases, namely, that of permitting a master to take tes- 
timony and analyze it for the benefit of the court, leav- 
ing it to the judge to pass upon points of law. 


REFINEMENT IN ELECTRICAL SERVICE. 

There seems to be no end to the possible applica- 
tions of electricity for human convenience. Many of 
the later developments require but small amounts of 
energy, but they advertise the service admirably, 
yield revenue to the manufacturer, jobber and re- 
tailer, and in widespread installations add something 
to the income of the central station. 

A one-watt lamp has been developed abroad and 
is being designed in this country for use on the drop 
head of a sewing machine, just above the needle. 
When installed, this device combines “safety first” 
with a more rapid production of worked-up cloth due 
to the concentrated lighting and to the time saved in 
threading the needle. In factories using many ma- 
chines this little device is bound to find extended use, 
provided it works out satisfactorily under service 
conditions. Now such a contrivance is almost insig- 
nificant from the standpoint of energy sales, even on 
a large scale of use, but like the microscope lamp, 
the pocket flashlight, the hospital miniature signal 
lamp and a host of other tiny but convenient equip- 
ments, it is a constant source of education to the 
user of its service as to the value and low cost of 
“doing it electrically.” 

Sick animals are now transported to the hospital 
in electric trucks, and the undertaker with night of- 
fice at his home, is turning to electricity to guide the 
afflicted to his doorbell in their hours of trial. In the 
factory yard, the permanent lighting of auxiliary fire- 
alarm boxes by low-powered incandescent lamps 
burning day and night 1s coming into vogue, and on 
city streets, the use of tungsten lamps inclosed in red 
shades or globes above alarm boxes is adding much 
to the convenience of the public and the speed of 
giving the fire department news of trouble in the first 
few moments which count so much in this work. In 
almost every new institution for public or semi-public 
service one will find new or at least comparatively 
unfamiliar applications of electricty, such as the small 
motor for stirring calorimeters in the coal-testing 
laboratory, the installation of electric transparencies 
to call instrument boys from the stock room to the 
operating chair in the clinic, and many other useful 
contrivances. 

All of these are interesting because of thcir possi- 
ble adaptation to other conditions of service, and 
although as stated above, small in individual energy 
consumption, they are well worth the study of cen- 
tral-station men and supply dealers, contractors and 
jobbers through the part they are capable of playing 
in the greater popularization of electricity. 
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STUDYING THE DISTRIBUTION SYSTEM. 

In the future efficiency work of central stations, 
more attention will be paid to the study of distribu- 
tion systems. The pursuit of station economy is just 
as worth while as ever, but in many companies, the 
investigation of line losses and circuit arrangement 
is a virgin field for the engineer. 

A recent examination of line losses, including trans- 
former primaries, in several central-station systems 
under a common management, showed distribution 
losses varying from 8 to 31 per cent. The combined 
yearly output of all the companies was 71,500,000 
kilowatt-hours. At a meeting of company managers 
it was pointed out that a five-per-cent reduction in 
these losses would save the combined systems $17,000 
a year, and the proposed line of attack included a 
comprehensive study in each company of the existing 
lines as compared with an ideal layout, a system of 
pole numbering along geographical lines, the speciali- 
zation of pole-reinforcing gangs, and establishment 
of a complete card record of every pole on the system. 

The great majority of distribution systems are the 
result of many years’ growth along lines of least 
commercial resistance. Only in new towns does one 
find the line layout occasionally approximating the 
engineering ideal. Yet it is desirable for a central 
station to make a theoretically attractive line layout 
on a fairly large-scaled map, and as changes in the 
existing system become necessary, to try to make 
them as far as possible in accordance with the ideal 
installation. Perhaps nowhere in _ central-station 
practice are rule-of-thumb methods more generally 
followed than in line maintenance and relocation, and 
doubtless the comparative inaccessibility of this part 
of the equipment is responsible for the frequent lack 
of scientific treatment observed. Loads are often 
transferred between circuits without a proper study 
of the losses incurred, and there is no question that 
the load distribution of a good many overhead lines 
is poor, leaving some parts of the system with a 
heavy surplus of copper and other parts with volt- 
age drops which might be decreased with benefit 
both to the consumer and to the showing of the 
company’s energy balance sheet. 

Scrutiny of watt-hour meter records on outgoing 
circuits compared with the consumers’ totals is a 
practice worth cultivating more generally, as is the 
more systematic planning of pole reinforcement and 
preventive maintenance in particular districts by 
specialized gangs. Better records of the distribution 
system are desirable, also, with responsible checking 
of new construction with record plans or loose-leaf 
sheets. In making inventories, substantial discrep- 
ancies are often found between line records and the 
equipment required to serve customers in the field. 
There is also room for improvement in transferring 
records of linemen’s work to the distribution sheets 
of the office. A little more systematic planning will 
go a long ways toward the realization of better effi- 
ciency on the distribution lines of many companies. 
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Panama-Pacific International Ex- 
position Opens to Record-Break- 
ing Attendance. 


The Panama-Pacific International 
Exposition opened in all its magnif- 
cence on Saturday, February 20. The 
gates opened officially at 9 o'clock 
Saturday morning and the exposition 
will remain in full swing until Satur- 
day, December 4, 1915. President Wil- 
son performed the official act of press- 
ing the button which set the exposi- 
tion machinery in motion. It is esti- 
mated that some 300,000 visitors at- 
tended the exposition during the first 
24 hours after the gates were officially 
thrown open. 

Forty-three states and 42 foreign na- 
tions are represented officially. Other 
nations are represented by individual 
exhibitors, and there is a greater di- 
versity and more comprehensive rep- 
resentation than has ever been pre- 
sented at any other exposition in his- 
tory. The investment represents $50,- 
000,000. The concentration to the ex- 
hibit palaces is a triumph of ground 
plotting. Machinery Hall is the larg- 
est frame building under one roof in 
the world. Transportation facilities 
are available to handle 50,000 visitors 
an hour to and from the exposition 
gates. 

The exposition covers an area of two 
and one-half miles in length by one- 
half mile in width along the shore of 
San Francisco Bay. The foreign pa- 
vilions and exhibits represent an out- 
lay of $10,000,000, the state buildings 
and exhibits another $10,000,000, and 
the capital invested in the amusement 
zone totals still another $10,000,000. 

Readers of the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN are familiar with 
the construction details and the ar- 
rangement of the various buildings. 
The remarkable lighting effects have 
also been fully described in these 
pages. The illumination of the exterior 
of the buildings has attracted wide- 
spread comment for its utility and 
beauty. Never before has an illumi- 
nating scheme been worked out on so 
extensive a scale, and never before has 
artificial illumination been handled to 
produce such unique and startling ef- 
fects. 


— T 


Rejuvenation in New York. 


On March 3 the New York Jovians 
will hold a rejuvenation at the Hotel 
Martinique. James H. Betts, states- 
man for New York, has taken active 
charge of the membership campaign 
and anticipates a class of 100 candi- 
dates. A dinner and cabaret. starting 
at 7 p. m., will precede the initiation 
ceremonies. C. L. Hight is in charge 
of the degree work. Frank E. Watts 
is Tribune for New York City. 
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Electric Club of Chicago. 


J. M. Dickinson, former Secretary 
of War, delivered an address before 
The Electric Club of Chicago on Febru- 
ary 18, on the subject of “Armament 
and Disarmament.” He called attention 
tc the present crisis which this coun- 
try is facing, and commented at some 
length on the unpreparedness for war. 
Extracts were read from a report re- 
cently submitted by the chief of staff 
of the United States Army pointing 
out the inferior facilities for carrying 
on a struggle with any first-class na- 
tion. 

At the conclusion of the address, 
President Pinckard appointed a com- 
mittee to confer with the officers of 
the Western Society of Engineers for 
the purpose of determining in what way 
the Electric Club could co-operate with 
the former organization in the formula- 
tion of a definite plan for co-operation 
with the Engineer Corps of the United 
States Army. Preliminary steps have 
already been taken by the Western So- 
ciety of Engineers for the accomplish- 
ment of this end. 


———— 


British and American Engineers to 
Confer on Standards. 


H. M. Hobart and C. E. Skinner, 
representing the United States Na- 
tional Committee of the International 
Electrotechnical Commission, have gone 
to London for an informal con- 
ference with the British members of 
the Commission. Differences in the 
views of the two committees will be 
discussed, especially with reference to 
the portions of the Standardization 
Rules of the American Institute of 
Electrical Engineers, which are not ac- 
ceptable to the British committee. 

The meeting of the entire Interna- 
tional Electrotechnical Commission, 
which was planned to be held next 
September at San Francisco, has been 


abandoned. 
————e 


Electroplating with Cyanide Solu- 


tions. 

At the Lewis Institute, Chicago, Ill.. 
on the evening of February 11, the 
Roessler & Hasslacher Chemical Com- 
pany provided a practical demonstra- 
tion of electroplating with solutions of 
metal cyanides. 

After some introductory remarks by 
Prof. P. B. Woodworth, Dr. Dittmar 
made a general address on the subject, 
pointing out the importance of pure 
chemicals and the conditions for great- 
est efficiency. 

Dr. Weber then read a technical pa- 
per pointing out the advantage of us- 
ing a pure solution of copper and sodi- 
um cyanides for copper plating. Al- 
though the cost per pound for copper 
cyanide is higher than for other salts, 
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it was shown to be cheaper in the long 
run. 

Mr. Proctor then gave demonstra- 
tions of actual plating of copper and 
brass upon steel, using solutions of the 
metal cyanides. The concentration 
used was 13.5 ounces each of copper 
cyanide and sodium cyanide in 4.5 gal- 
lons of water, for copper plating. The 
best temperature is about 70 degrees 
centigrade and current densities may 
te used up to a maximum of about 30 
amperes per square foot. For brass 
plating equal quantities of zinc and 
sodium cyanides are dissolved and 
mixed with the same quantity of the 
copper plating solution, adjustment of 
water being made to give 2.6 ounces of 


metal per gallon. 
—_—__2--e—___—_ 


Standardizing Plugs and Recep-: 
tacles. 

At the call of the chairman of the 
Committee on Wiring Existing Build- 
ings, National Electric Light Associa- 
tion, a meeting of the manufacturers 
of plugs and receptacles was held in 
the N. E. L. A. headquarters in New 
York on Monday, February 15, al 
which the following companies were 
represented: Metropolitan Electri 
Manufacturing Company, General Ele- 
tric Company, the Bryant Electric 
Company, Arrow Electric Company. 
Hubbell Electric Company, Hart & 
Hegemann Manufacturing Company, B. 
T. Paiste Company, Manhattan Electrical 
Supply Company, Trumbull Electric 
Manufacturing Company, and Freeman 
Electric Company. 

After considerable discussion it was 
decided that further progress in stand- 
ardizing and making interconnectable 
plugs and receptacles was possible and 
desirable, and the meeting adjourned 
to March 4. . 


——————_—_.2-o- 


New England Question-Box Meet- 
ing. 

The special Question-Box convention 
to be held by the New England Sec- 
tion of the National Electric Light 
Association, in Boston, Mass., next 
month, has been set for March 11 and 
12, instead of March 9 and 10, 35 
originally announced. The meeting 
will be held at the American House it 
Hanover Street and is aimed to bring 
central-station and electric-vehicle men 
together for reciprocal answering of 


many questions of mutual interest. 
a M 


At the meeting of the New York Elec- 
trical Society on February 17 Putnam A 
Bates, electrical engineer of the New 
York Fire Department. gave a most able 
exposition of the weakness of the city 
fire-alarm system in the past. its present 
strenuous steps towards reorgamizatio® 
and its plans fcr the future. 
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The extensive use of electricity in the 
manufacture of paper is the natural out- 
srowth of the conditions under -which 
that commodity is produced. In many 
cases, paper mills are located on or near 
the rivers by which the pulp-wood is 
brought down from the forests. Maine, 
Pennsylvania, West Virginia and Wis- 
consin, are four important paper-making 
states. and here are found water-powers 
which provide both mechanical drive for 
pulp grinding and water-generated elec- 
tric power for other machine and chem- 
ical processes of paper manufacture. 


. This article discusses the 
processes involved in paper mak- 
ing and the characteristics of the 
motors necessary to fulfill the 
requirements. Two modern typi- 

cal plants are treated in detail 

and tabulated data given on the 
motor equipment in each. 


While a large amount of wood-pulp pa- 
per is manufactured by the process of 
grinding the wood into pulp, much of 


Mpo 


ead —. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN | | 371 


Electricity in Paper Making. 


By W. B. Conant. 


pulp as a filler, the “stuff” or material 
for a strong and white paper is ob- 
tained. 

The bleaching process, by which the 
pulp is whitened, is performed by elec- 
trolytic action, in which low-voltage, di- 
rect-current energy is employed. 

In a modern mill, after the pulp has 
been produced it is clarified, bleached, 
toiled and then beaten and thoroughly 
churned to mix the ingredients. Usual- 
ly six or eight beaters and one refining 
machine are operated to supply a sufh- 
cient quantity of pulp to each paper ma- 
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Paper Machines Driven by Two Motors to Secure the Necessary Speed Variations. 


While the heavy grinding of mechan- 
ically prepared pulp can be done to ad- 
vantage by means of shaft-driven water- 
wheels, there are a number of processes 
which are much more efficiently per- 
formed by the use of electric motors. 
Of these, part are accomplished by con- 
‘stant-speed motors and others are per- 
formed to best advantage with the flex- 
ible speed that motors of the variable- 
speed type provide. 


the better grades of pulp paper is made 
by the chemical process, i. e., by disin- 
tegrating the wood by means of chem- 
icals. Two kinds of wood are used— 
poplar and spruce. The former is dis- 
integrated by the use of caustic soda, 
and produces what is called soda pulp; 
the latter wood is disintegrated by means 
of sulphurous acid, and produces sul- 
phite pulp. By combining the two kinds 
of pulp. sulphite for strength and soda 


chine having a capacity of 30 tons a 
day. 

After beating, the “half stuff,” as it 
is called, goes into a tank below the 
beater room and from there 1s pumped 
to a centrifugal churn called a Jordan 
engine, where it is further mixed and 
thinned by the addition of water. Then 
the material is carried by gravity to the 
machine chest in the basement, whence 
a pump forces it to the screen of the 
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paper machine on the floor directly 
above. The “stuff,” or fluid pulp, en- 
ters the paper machine in a state of 0.5 
per cent solid, and after having been 
carried through a succession of rollers, 
part of them steam heated, emerges in 
the form of machine-finished paper, the 
time required for pressing and drying 
the sheet as it runs being about two min- 
utes. Modern paper machines are pro- 
vided with a hood and ventilator directly 
ever the drying rollers to carry off the 
exhausted moisture. 


Large quantities of “machine-finish” 
paper are used commercially, but there 
are refinements known as sizing, calen- 
dering and coating which ca!! for fur- 
ther power applications. The process of 
coating paper is a distinct business, and 
here, as well as in the Operation of the 
variable-speed motions of the paper ma- 
chine, the motor of the direct-current 
type is finding wide application. 

In mills making book and magazine 
Paper, and also various special boards, 
the use of super calenders is neces- 
sary to give the desired finish to the 
stock. O” 

The principal requirements of a sat- 
isfactory calender drive are: (1) A slow 
and unform threading-in speed. (2) 
Gradual acceleration from low to high 
speed. (3) Ability to slow down, and 
accelerate again. (4) Simplicity of con- 
trol and operation. (5) Simplicity of 
construction and greatest reliability. 

With line-shaft drive the threading-in 
speed is entirely satisfactory, but the 
acceleration depends upon the condi- 
tion of the friction clutch and is liable 
to be variable and uneven. Attempts 
to remedy this undesirable feature in 
line-shaft drive have led to various 
forms of motor drive. Only with mo- 
tor drive is it possible to slow down 
and speed up again, and with coated 
paper or especially weak paper a large 
number of breaks are saved by varying 
the speed according to the condition 
of the paper. It is much easier for 
the operator to manipulate the con- 
troller than repair breaks in the paper, 
and the result is a large increase in 
production. 

Motor drive makes possible the use 
of automatic stops from various parts 
of the calendar, which often prevent 
serious injury to the operators. The 
motor may be stopped from push but- 
tons located in any desired position, 
and if manufacturing conditions re- 
quire it, magnetic brakes may be used 
to assist in stopping the calender. 

Maximum production is obtained by 
running each weight of paper at the 
maximum possible speed, but with line- 
shaft drive only one high speed is ob- 
tainable and this must be an average 
value to suit all conditions. 

With motor drive it is possible to 
gear for the maximum speed desired, 
and when any paper will not stand this 
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Driven by Alternating-Current Motor—Speed Variation Secured by 


Clutch and Gear Reduction. 


speed, a slower speed can be obtained 
by means of the controller. It is a fact, 
however, that a higher operating speed 
is maintained for all weights of paper 
with motor drive than with line-shaft 
drive, due to the gradual acceleration 
and the easy control of the speed. 

Due to its advantages of distribution, 
alternating current is used rather gen- 
erally in paper mills, and the simplic- 
ity and reliability of the induction mo- 
tor makes its use for calenders al- 
most universal. The wound-rotor type 
of motor is required, since, as above 
outlined, it is necessary not only to 
have gradual acceleration, but often to 
slow down and accelerate again at in- 
tervals. 

The two-motor drive as shown in 
one of the accompanying illustrations, 
has been very widely used and meets 
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all of the operating characteristics as 
outlined above. The threading-in speed 
is obtained from the small squirrel- 
cage motor through several gear reduc- 
tions, and gradual acceleration is ot 
tained by properly operating the cc 
troller of the large motor. By meats 
of the controller, the speed of the cal 
ender can also be quickly reduced to 
allow the safe passage of weak spots 
or rough edges. If desired the controller 
and resistance can be so designed that 
continuous operation can be obtained 
at reduced speed, but unless a large 
variety of stock is run, the maximum 
speed can always be used. 

In another view is shown a single- 
motor alternating-current drive in 
which the threading-in speed is ob- 
tained from the main motor by means 
of a clutch and gear reduction. The 


Motor Driving Rotary Cutter in Paper Mill. 
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Data Sheet—Paper Manufacturing. 


The Oxford Paper Company, Rumford, Maine, manufacturers of machine-finish, supersized and _ calendered 
papers. 


The mills are partially motorized and the total horsepower in motors is 5,863. Total number of motors on 
Rumford Falls Power Company service, 36. Horsepower operated by water-wheel generator at mills, 197. 


The average daily consumption of central-station energy per working day on a basis of 325 days a year, is 
about 100,000 kilowatt-hours. 


Motor INSTALLATION. 


Horse are 
No power Voltage Application. 
1 450 2,200 Operates by rope drive six pulp beaters. 
1 450 2,200 Operates by rope drive four pulp beaters, one Wag engine. 
2 150 550 Operate two Wag refining engines. 
5 100 2,080 Operate 10 pulp beaters, two on each motor. 
5 125 2,200 Operate 10 pulp beaters, two on each motor. 
5 480 2,200 Direct-connected to five generators supplying 220-volt direct-current energy 
to electrolytic bleach plant. 
1 150 2,200 Belted to Jordan beater. 
1 125 550 Operates constant-speed shaft on paper machine. 
1 100 550 Operates constant-speed shaft on paper machine. 
2 30 2,200 Operate exciters. 
1 30 550 Operates water pump. 
1 40 550 Operates water pump in screen room. 
1 30 550 Operates chip conveyor from wood room to digesters. 
1 50 550 Operates machinery in acid room. 
3 12 550 Drives paper-machine fans for ventilation. 
1 22 550 Operates conveyor. 
1 2.5 550 Operates clay conveyor. 
1 0.5 550 Operates fan. 
1 50 550 Operates air compressor. 
1 20 550 ` | Operates saw in box department. 
1 25 550 Operates planer in box department. 
1 20 550 Spare motor. 
1 20 110 Serves save-all tanks. 
1 50 110 Serves cutter room. 
1 15 110 Operates elevator. 
1 50 110 Serves acid room. 
1 15 110 Serves bleaching room. p n 
3 15 . 110 Spare motors. 
2 2 110 Operate fans. 
4 30 110 Spare motors. 
1 180 220 Drives variable-speed shaft on new paper machine. 


The Maine Coated Paper Company, Rumford, Me., manufacturers of high-finish coated half-tone papers. Plant 
entirely motorized. 
Total horsepower in motors, 362. Total number of motors, 18. 


Horsepower of direct-current motors, 246; number of direct-current motors, 6. Horsepower of alternating- 
current motors, 116; number of alternating-current motors, 12. 


Power-factor about 70; through motor-generator set, 90 to 95. Plant operates 10 hours per day. 


Motor INSTALLATION. 


The following is a list of motors installed and the machines they operate. The supply source is 250 volts 
direct current provided through motor generator, 2,300-volt, 40-cycle energy being derived from the Rumford 
Falls Power Company. Alternating-current motors are operated on 550 volts, through transformers, from the 
Rumford Falls Power Company. 


No. power _ | Type Application. 
3 15 | “Induction |Belted through shafting to six coating machines and moving racks for paper 
drying. 

3 75 | Variable 
Speed Geared to three calender machines; controlled through drum controllers. 

2 7.5 Variable 
Speed Belted to two Hambleétt cutting and jogging machines. 

1 7.5 Induction pence to undercut (Smith & Winchester Company) press cutter, 87-inch 

nife. 
1 6 | Induction | Belted to shafting driving two circular saws. paper-cutter knife grinder, hack 
| saw, emery wheel, drill press, two trimming machines. 

1 3 Induction | Belted to baling machine. 

1 6 Variable 
Speed Belted to re-winding machine. 

1 6 Induction | Belted to Vortex centrifugal pump for water supply. 

1 10 Induction | Belted to air pump to agitate water in filter bed. 

1 1 Induction | Belted to cylinder screen in water tank. 

3 12.5. Snecial Operate three two-ton freight elevators. 
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operating conditions and first cost are 
practically the same for the two-motor 
drive, except when the calender is run 
at the low speed for a considerable 
time. Under the latter conditions the 
use of a small motor is more eco- 
nomical. 

The power required to drive a cal- 
ender depends principally upon the 
number and width of rolls, the speed, 
the stock calendered, and the method 
of handling; each proposition should, 
therefore, be carefully investigated be- 
for motors are applied. 

A brief description of the motor uses 
in the paper mills of the Oxford Paper 
Company, at Rumford, Maine, which 
produces a train-load of print papers a 
day, is of interest. Following this, an 
account of the motor equipment of the 
Maine Coated Paper Company, whose 
plant, only lately completed, is located 
adjacent to the Oxford Company, will 
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Stalled in a separate compartment with 
a brick partition between them and the 
moist processes of pulp preparation. One 
of these large motors operates six beat- 
ers, and the other four beaters: and a 
Wag refining engine. 

In an adjoining mill are Iccated five 
100-horsepower induction motors, oper- 
ating on 2,080 volts, and five 125-horse- 
power motors operating on 2,200 volts. 
Each motor drives two beaters. These 
10 motors are located on a platform or 
gallery that extends through the center 
cf the beater room about 10 feet above 
the floor on which the beaters are lo- 
cated. Each motor is connected by leath- 
er belt to the jack shaft from which a 
pair of beaters is operated, the pair of 
machines driven from each motor being 
in alternate positions on either side of 
the gallery. The placing of the motors 
thus in an elevated position keeps them 
out of the way and secluded from the 
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In the basement of the mill addition 
referred to is installed a 300-inorsepower 
Corliss engine, direct-connected to a 150- 
kilowatt. generator operating on the shaft 
which also carries the drum for rope- 
drive connection with the constant-speed 
shaft, and revolving at 120 revolutions 
per minute. The constant-speed shaft is 
mounted from the floor and extends the 
length of the basement, directly beneath 
the paper machine. Its function is the 
operation of pumps to supply “stuff” to 
the machine and to exhaust water from 
the paper in process. It revolves at 200 
revolutions per minute, and its load is 
about 100 horsepower. 

Parallel to this shaft is another shaft 
for performing the variable-speed mo- 
tions on the machine. It operates all 
the rollers, and through cone-pulley con- 
nection provides for the slight diminu- 
tion in speed of roller rotation as the 
finished end of the machine is reached. 


Coating Machines Driven by 15-Horsepower Motor Mounted on 


Piatform. 


indicate the most improved practice in 
the business of paper coating. 

The Oxford Paper Company’s mills 
are supplied with power by the Rumford 
Falls Power Company, from its hydro- 
electric generating station about one mile 
distant. Energy averaging about 125,000 
kilowatt-hours per day is generated 
here, and of this about 100,000 kilowatt- 
hours a day are used by the Oxford 
Paper Company, the connected load being 
about 5,300 horsepower. Much of the 
paper-mill machinery is operated 24 hours 
a day. <A 11,000-volt transmission line 
brings the energy to a substation in the 
yard of the mills, where three 2.500- 
hilovolt-ampere step-down transformers. 
rated 22.000/2,300 volts. provide for pow- 
er uses in the mills. Further transform- 
ers provide for 550-volt energy for sub- 
crdinate motors. 

The beating machines are operated 
from line shafting. There are two 450- 
horsepower variable-speed motors oper- 
ated on 2,200 volts alternating current. 
These are connected with the shafting 
by rope drive, and the motors are in- 


Cutting Machine 


‘reach of unfavorable influences of the 
pulp machines. 

In connection with the 20 beaters are 
three Wag refining engines driven by 
two 100-horsepower and one 150-horse- 
power induction motors operating on 
2,200 volts. Induction motors of 100 and 
125 horsepower drive the constant-speed 
motions on the paper machines, those re- 
quiring variable speed being provided by 
belt-connected cone pulleys on shafting 
driven by steam engines. 

A brief description of the mode of op- 
cration of a new paper machine of 30 
tons daily capacity, manufactured by Rice, 
Barton & Fales, Worcester, Mass., and 
now being installed in a new addition of 
the Oxford mills, will serve to indicate 
advanced practice in this operation. . 

Since steam is required for the roller 
Crying of the paper as it passes through 
the machine, its further use is employed 
in operating the machine itseif, but this 
is only in part by direct mechanical 
drive, the variable-specd motions being 
performed from motor drive on direct 
current. 


Driven by a 7.5-Horsepower Motor—Variable 


Speed. 


The explanation of this requirement is, 
that as the paper becomes drier and more 
solid, a slight contraction in the sheet 
occurs; hence each drying roll must lag 
a little behind its predecessor or the 
sheet will be torn by the strain. 

The first, or constant-speed shaft is 
driven from the drum on the engine- 
generator shaft, as noted; the variable- 
speed shaft is driven by a 45-1S80-horse- 
power direct-current, variable-speed mo- 
tor operating on 240 volts. Its rating is 
45 horsepower on maximum speed of 360 
revolutions pcr minute, and 180 _ horse- 
power on the minimum speed of 60 revo- 
lutions per minute. This speed range 
in the ratio of 1 to 6 is of great service 
in that it gives the opportunity for the 
largest possible production, some grades 
of paper allowing rapid runs and others 
slower. The desired speed, determined 
by the quality and thickness of the paper 
in process, is regulated from a control 
panel on the machine-room floor, through 
which the feed wires from the generator 
run. The control is had by means of 
a speed-regulating rheostat. 
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From the constant-speed shaft a five- 
kilowatt belted exciter provides for ex- 
citation of the generator and the motor 
fields. 

The electrolytic bleach-plant equipment 
remains to be noted. This consists of 
five 480-horsepower motor-generator sets 
which operate on 2,200 volts and sup- 
ply 220-volt direct-current energy to the 
bleach tanks. The technicalities of the 
bleach process comprise the one jealous- 
ly-guarded secret of the trade. 

In connection with these motor-gen- 
erators, a double set of two starting 
transformers are installed in the brick 
structure housing the machines. 

The process of paper coating is car- 
ried on under specially favorable condi- 
tions at Rumford, and the new plant may 
be regarded as a model. The Maine 
Coated Paper Company’s operations are 
briefly described as follows. 

Taking the machine-finished paper as 


Calender Driven by 75-Horsepower Motor. 


it comes in rolls from the paper ma- 
chines of another company, it is fed to a 
series of brushes which apply a coating 
of clay and glue to each side of the 
sheet in succession. Other brushes in 
the series spread the liquid coating even- 
ly, and thence the paper is carried onto 
a series of moving racks which hang 
the paper in long festoons and slowly 
carry it forward down the super-heated 
drying room. About 22 minutes are re- 
quired to sufficiently dry the coating. The 
paper is then wound in large rolls and 
fassed through a calender which is pro- 
vided with heavy rollers, part of them 
vored and supplied with steam heat. The 
high finish of the superior product of 
this company is obtained: by alternate 
iron and compressed cotton <ollers, un- 
der great pressure. 

The paper is rewound as it comes from 
the calender machine and passed through 
a machine which trims the edges, and if 
desired splits the roll into two strips. 

One of the cutting machines then cuts 
the rolls into sheets of stock or of spe- 
cial sizes, and another cutter, of the 
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single-knife pattern familiar to printers, 
is employed if stock sizes require fur- 
ther trimming or splitting. The paper is 
then counted in reams of 500 sheets, is 
inspected and packed in wooden cases for 
shipment. 

The Maine Coated Paper Company op- 
erates about 66 per cent of its motors 
on direct current, for variable-speed serv- 
ice. In order to secure the most eco- 
nomical power load and “take up the 
slack” of the several machines, a special 
substation was installed in the mill, where 
energy derived from a small substation 
of the Rumford Falls Paper Company, 
on its 11,000-volt line, steps down the 
energy to 2,300 volts, whence it is fed 
to a motor-generator set for transforma- 
tion to 250-volt direct-current energy. 

The power-factor of the motor load is 
rormally about 70 per cent, but by means 
of the motor-generator a power-factor of 
90 to 95 per cent is obtained, which in- 


crease represents a substantial saving in 
the power bill. 

A volume of about 200 amperes is han- 
dled through this motor, which is wound 
for 2,300 volts, 40 cycles, the horsepower 
rating being 290, and the speed 600 rev- 
olutions per minute. 

The generator is rated at 200 kilowatts 
and is direct-connected. Three trans- 
formers are installed in this mill sub- 
station, for the operation of alternat- 
ing-current motors on 550 volts. There 
are also two lighting transformers rated 
2,300/115 volts. An electric automatic 
starter is provided, to bring the motor- 
generator set to speed before loading. 

The Maine Coated Paper Company’s 
coating-machine room is provided with 
six coating machines and their accom- 
panying moving racks for drying the pa- 
per. These machines are operated in 
pairs, from overhead shafting, each pair 
being connected with a 15-horsepower 
motor installed on a platform about 12 
feet above the floor and provided with 
oil switch, with overload and low-volt- 
age release. | 
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In the calendering department there 
are three machines for surfacing the pa- 
per, each operated by a 75-horsepower 
variable-speed motor on 230 volts direct 
current. The connection with each ma- 
chine is through gears. The motors’ 
speed variation is 400-800 revolutions per 
minute. Control is had through a drum 
controller near the operating lever of each 
calender. The variable-speed feature 
gives the operator control over the joints 
and breaks in the paper rolls, and enables 
him to pay it fast or slowly through 
the calendar, thus avoiding the risk of 
tearing the sheet. The top speed of the 
paper as it passes through the calender 
is 800 feet per minute. Threading-in the 
paper calls for the lowest speed. 

The two cutting and jogging machines 
operated in the finishing process are each 
driven by a 7.5-horsepower direct-current, 
variable-speed motor located under the 
machine, on the floor.. The same merit: 
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in speed control obtains as in the case 
of the calender machines. 

An 87-inch press cutter, used in trim- 
ming and splitting reams, is belted to a 
7.5-horsepower induction motor, variable 
speed not being a requisite to perform- 
ing this process. 

In the basement is the box-making de- 
partment. Here packing cases are made 
of one-inch spruce lumber. A six-horse- 
power induction motor runs the wood- 
working machines and a paper-cutter 
knife grinder. A baling machine for 
compressing the edgings from the 
trimmed paper rolls is located in the 
basement at the foot of a chute from the 
cutting machines and is driven by a 
three-horsepower induction motor. 

A second rewinding machine is an aux- 
iliary, used for trimming rolls and split- 
ting them, and this is driven by a six- 
horsepower variable-speed motor. 

A centrifugal pump with a capacity of 
200,000 gallons per day supplies water 
from the river to the entire mill. This 
is operated by a six-horsepower induc-. 
tion motor. 
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Special Lighting Improvement 


Proposed for Utah. 

A bill has been introduced by Sen- 
ator Eckersley into the Utah Legisla- 
ture providing for the creation of spe- 
cial lighting improvement districts un- 
der which the property owners on any 
street or sub-division may petition the 
City Commission to create special 
lighting improvement districts, to in- 
stall therein lighting systems, and to 
assess the cost of installation and oper- 
ation against the property benefited. 
The passage of the bill is being urged 
by the State Street Improvement Asso- 
sociation, and the Upper Main Street 
Association of Salt Lake City, both of 
whom are desirous of installing elabo- 
rate decorative lighting systems pre- 
paratory to the coming of tourists to 
Salt Lake City on their way to the 
Panama-Pacific International Exposi- 
tion. Special lighting systems have 
been attempted on both of these streets 
on the voluntary payment basis, but it 
has proven impossible to maintain 
them on the scale which-was originally 
planned, owing to the fact that many 
merchants and property owners refuse 
to keep up their assessments. It is be- 
lieved that if this bill passes the Leg- 
islature and is approved by the Gover- 
nor, that at least six or seven miles of 
special street lighting will be installed 
in Salt Lake City and Ogden early in 
the spring. 

ee oe ae ee 
Increasing the Efficiency of a 
Motor Drive. 

Attention to details in arranging for 
the motor driving of machine tools 
marks the best practice of today. It 
is often necessary for the tool pur- 
chaser to care tor details beyond the 
consideration ot the builder, as il- 
lustrated in the accompanying illustra- 
tion. Here a drill press fitted with a 
two-horsepower motor is provided with 
an automatic starting and = stopping 
push button shown at the left and 
upper pertion of the view, the main 
motor switch being located in the 
arge metal cabinet in the upper fore- 
ground. Behind the switch box is a 
solenoid switch which is actuated by 
the push-borton control circuit. The 
motor is of the two-phase induction 
type. and one wire in each phase is 
carried through the solenoid switch 
contacts, so that whenever the operator 
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wishes to stop the motor, a push of 
the button breaks two of the “legs” 
of the motor field circuits and stand- 
still soon results. A second push re- 
stores the solenoid contacts and starts 
the motor. The solenoid circuit, run 
in flexible metal conduit, is energized 
from an independent 110-volt service 
in the shop, the motor being on a 220- 
volt circuit. The installation of the 
push button saves the operator’s time, 
as without it he would frequently be 
obliged to leave the face of the tool 


Unique Method of Mounting Motor to in- 
crease Efficiency. 


and go to the switch box to start and 
stop the motor. The illustration clearly 
shows the convenience of angle-irons 
and narrow strap irons in mounting 
switch boxes, and the inclosure of the 
motor circuit in conduit even between 
the switch box and the motor terminals, 
with the gear and pinion guard at- 
tached to the bedplate by a short piece 
Of iron strap form effective safety fea- 
tures. 
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The Central-Station Influence on 


Chicago of the Future. 

The Commonwealth Fdison has pre- 
pared and is distributing a large hait- 
tone reproduction of an artist's con- 
ception of an aeroplane view of Chi- 


caxo. The view pictures the lake iront 
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and business district as it would ap- 
pear if the contemplated improvements 
were made. It is pointed out that 
over 95 per cent of the buildings in 
the business section of the ‘city, which 
use electricity, are furnished with en- 
ergy from the Commonwealth Edison 
Company. In the letter which accom- 
panies the illustration, the company 
says: “The picture graphically illus- 
trates the Spotless Town which would 
result from the general adoption of 
central-station service; in reality a city 
of cleanly beauty. And the wider em- 
ployment of central-station power 
would mean an actual saving to hun- 
dreds of power users now making their 
own electricity. 

“Certainly, Chicago the clean city, is 
a civic ideal for which to strive and 
the constantly increasing use of Ediso 
Service would indicate that some dar 
ic would be a reality rather than an 
ideal.” 
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Co-operative Meeting in Allentown 


to Stimulate Power Business. 

As an illustration of the possibilities 
of an N. E. L. A. Company Section to 
render the utmost service to its indi- 
vidual members and to the central-sta- 
tion company which it represents, the 
regular meeting of the Lehigh Valley 
Light & Power Company Section, held 
on February 2, at Allentown, Pa., ex- 
emplified the perfect co-operation be- 
tween the utility company, its em- 
plovees and one of the largest con- 
sumers on the company’s lines. 

By arrangement with the manage- 
ment the meeting was held in the silk 
mill of Kaltenbach & Stephens, con- 
ceded to be one of the finest and up- 
to-date. though not the largest mill in 
the country. All prospective powef 
users in the silk industry from the en- 
tire territory were invited to attend, and 
textile experts from various electrical 
manufacturing companies were on hand 
to explain the advantages of the elec- 
tric drive over all other forms of power. 

The entire audience was seated in an 
open space adiourning the boiler room, 
by which the plant is heated in win- 
ter. and here short illustrated talks 
were given by Lindsley Vogel. of the 
Westinghouse Electric & Manufactur- 
ing Company, and C. A. Bear, of the 
General Electric Company. They cov- 
ered the general methods used in run- 


~ 


February 27, 1915 


ning looms by means of individual 
motors and small group drives, and 
showed many slides of actual installa- 
tions. A. P. Schneider, power engineer 
of the Lehigh Valley Light & Power 
Company, spoke of the savings result- 
ing from the use of central-station 
energy due not only to the mental ef- 
fort diverted from private plant opera- 
tion and used to better advantage in 
actual problems of silk manufacture, but 
also to the increased production. 

The members and guests were then 
conducted through the mill itself which 
is constructed on the one-story “day- 
light” plan. Looms and other machines 
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Unique Lighting of Seattle 
Theater. 


The illumination scheme of the new 
Liberty Theater, a motion picture 
house recently opened in Seattle, 
Wash., embodies several unique ideas 
and has been attracting considerable 
attention. The Statue of Liberty sign, 
shown in the accompanying illustra- 
tion, stands 40 feet high, bearing aloft 
a flaming torch. The sign is lighted by 
1,200 lamps of various colors and the 
flasher is operated by a one-eighth- 
horsepower motor. 


On the top of the cornice and also. 


Spectacular Electric Sign on Seattle Theater. 


showing the different steps in the man- 
ufacture of silk were operated and their 
action explained. The mill uses a total 
of over 500 horsepower in motors and 
artificial lighting is supplied by mer- 
cury-vapor lamps fed through a motor- 
generator set. 

That a deep impression was made in 
the minds of those present was best 
evidenced by the numerous questions 
asked of the various speakers as to 
methods, production and costs. It was 
the theory of the Papers and Meetings 
Committee that concrete working ex- 
amples of application of electric power 
would strike a responsive chord in 
those persons hardest to reach in any 
other way and the results of this meet- 
ing certainly justified that assumption. 


on top of the marquise are four torches 
that apparently give forth real flame 
and smoke. The front of the build- 
ing is brilliantly illuminated by means 
of eight nitrogen-filled lamps and 144 
small vacuum lamps under the cor- 
nices. The marquise is a dazzling 
source of light and color and is lighted 
by 286 small lamps and four larger 
ones. The startling realistic effect of 
smoke and flame issuing from the 
torches on top of the marquise and cor- 
nice is obtained by having white and 
red lights flashed intermittently on jets 
of steam. 

The ramp and part of the foyer are 
lighted by cove lighting. The main 
auditorium is illuminated by means of 
a deep cove extending around the the- 
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ater and containing 150 lamps in re- 
flectors. In the center of the ceiling 
is a large rosette containing a cove with 
55 lamps and a huge indirect bowl with 
an amber shade. The proscenium arch 
is lighted in an ingenious and unique 
way. Four powerful searchlight re- 
flectors are skillfully concealed in the 
rosettes on the balcony front. These 
light up the beautiful paintings and 
delicate architectural details of the arch. 
a eae 


The “White Way” a Help to 
Central-Station Salesmen. 
The installation of a “White Way” in 
any city is considered good business 
for the central station inasmuch as it 
means the installation of extra lamps 
of the standard type along the business 
thoroughfare or the adoption of a more 

or less spectacular system. 

Any or all of these systems usually 
mean an increased revenue from street- 
lighting service. 

There is, however, another source of 
revenue to the central station brought 
about by the installation of a “White 
Way” and that source is through the 
desire of the merchants to improve 
the lighting of their establishments. 

Jersey City, N. J., has enjoyed a 
“White Way” in the downtown sec- 
tion for some time, the installation be- 
ing of the 6.6-ampere, inverted mag- 
netite arc lamps on ornamental stand- . 
ards. 

Early in December, 1914, the uptown 
section of Newark Avenue, the main 
business street, was lighted in a 
similar manner. 

The Public Service Electric Com- 
pany, of Jersey City, N. J., realizing 
the advantage of a “White Way” as a 
salesman has collected the following 
data as the result of the second in- 
stallation. All of the following im- 
provements or additions were made 
prior to the turning on of the “White 
Way” lights and since that time many 
stores have put in new fronts with 
modern lighting and there will also be 
erected before the next holiday sea- 
son several electric signs of the bet- 
ter class. 

Stores in which permanent additional 
lighting equipment was installed..7 
Windows which were altered and ad- 

ditional lights installed............ 5 
Windows in which modern lighting 

was installed with no additional 

load 
Installations of “Front Lights” (nitro- 

gen-filled lamps) ranging from 200 

watts to 1,000 watts; all additional 

to existing installations........... 9 

This additional business did not 
come without hard work. The sales- 
man in that particular district spent 
nearly six months working up the 
merchants to the point of appreciating 
that a White Way is not a White Way 
without “White Stores.” 
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Electric Drive for Grain Elevators. 

In the application of electric motors 
to grain elevators, it has been found 
that it is best practice to combine 
group and individual drive. Ordinar- 
ily, induction motors are supplied for 
each elevator leg, while the cleaning 
machinery, such as separators, convey- 
ors, dust collectors, etc., may still be 
driven in groups by one motor. It 
should be carefully noted that a brake 
should be provided on each motor, ap- 
plied to the elevator leg, capable of 
preventing the leg from running back- 
wards due to the weight of the grain, 
when the motor is shut off. This ac- 
tion will choke the elevator and cause 
a considerable amount of trouble. In 
the erection of new elevators, the 
adoption of electric drive frequently 
affects the cost of the building con- 
struction, as the supports necessary 
for heavy line shafting, sheaves, etc., 
such as are required where all the ma- 
chinery is driven from one prime 
mover, will not be required. In many 
cases the savings obtained in this man- 
ner will amount to perhaps five per 
cent of the cost of the building. 

The manner of determining the 
amount of power required to drive the 
grain elevator of such a plant involves 
only, a simple mathematical problem. 
Given the weight of the grain to be 
elevated, the height of elevations and 
rate, the power required to elevate this 
quantity is easily calculated. To this 
result it is, of course, necessary to add 
a certain percentage to cover the fric- 
tion loss caused by the doubtful rope 
connection, this percentage varying 
with the form of connection used be- 
tween the motor and elevator legs and 
conveyor or exhaust fans. 

Considering the type and characteris- 
tics of the motors required for applica- 
tion in feed mills and grain elevators, 
the direct-current motor, of the stand- 
ard open type, cannot be considered 
because of the fire risk from sparks. 
The modern direct-current motor 1s 
made as sparkless in commutation as 
possible, but there is still danger from 
this point. Totally inclosing direct- 
current motors would make them suit- 
able for this service, as all sparking 
would occur in a practically air-tight 
space, but this increases the size of 
the motors and installation consider- 
ably. Alternating current, generated 
by central stations, is available in most 
places in the country. The polyphase 
induction squirrel-cage motor ts rugged 
and sparkless, and the ideal motor for 
these installations. Even large mills 
installing their own plants will find it 
advantageous to select motors of such 
characteristics that they can be oper- 
ated from central-station lines in their 
vicinity, aS an emergency service. The 
squirrel-cage induction motor practically 
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eliminates fire risk, and this is of 
considerable importance and has direct 
bearing on the question of fire-insur- 
ance rates. The liability of fire is al- 
ways increased by long lines of shaft- 
ing, with necessary journals, bearings, 
accidental distortions or imperfect lu- 
brication; flames are liable to develop 
due to imperfect lubrication. The 
amount of dust in grain elevators and 
flour mills has been lessened consider- 
ably by the installation of exhaust 
fans, but it has not been eliminated and 
it is still dangerous wherever there is 
the slightest sparking. The squirrel- 
cage induction motor is suitable for all 
applications in flour mills and grain 
elevators, with the possible exception 
of the car haulers, where a wound-sec- 
ondary motor is of advantage because 
of the better starting characteristics, 
or where one of two large motors are 
used to drive all the machinery in the 
mill, in which: case the wound-second- 
ary motor is sometimes of advantage, 
in order to keep down the current 
drawn from the line at starting. 
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Lighting Company to Use Under- 
ground Conduits of Telephone 
Company by Rental. 


Two of Philadelphia’s most important 
utility companies have entered into an 
agreement which will probably work 
out greatly to the advantage of each 
of the companies and eventually much 
to the benefit of the community which 
they serve. The Keystone Telephone 
Company has leased to the Philadelphia 
Electric Company its unused conduits 
for a period of 21 years, with the 
privilege of renewals. 

By the terms of the lease, the rental 
will be small at the beginning, but 
will increase gradually until a minimum 
of $100,000 per annum is reached. For 
the second period of 15 years, the 
minimum rental will be $100,000, and 
for the third period, the minimum rental 
will be $125,000 per annum. At the end 
of the second period the Philadelphia 
Electric Company has the option of 
purchasing conduit space in use by itat 
a price to be fixed by arbitration, but 
if for any reason the option to pur- 
chase cannot be exercised, then the 
privilege of renewing the lease as 
stated may be availed of by the Phil- 
adelphia Electric Company. 

The rental will be four cents per 
duct-foot and as there are 12,300,000 
duct-feet, there is a possible maximum 
rental of $480.000 per annum if the 
requirements of the Philadelphia Elec- 
tric Company shall grow so that all 
available space shall be utilized by the 
lessee. The average minimum return 
on the minimum basis for the first 
period of 21 years to the Keystone 
Company will be $87.500 per annum. 

The lease is so drawn that the rights 
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of the public as to service expected 
from the Keystone Telephone Com- 
pany will be respected as the Keystone 
Company may retain such space in the 
conduits as its own businss will re- 
quire. 

Negotiations were conducted by 
Joseph B. McCall, president of the 
Philadelphia Electric Company, and 
Edward M. Cooke, second vice-presi- 
dent of the Keystone Telephone Com- 
pany, acting with the president, Nathan 
T. Folwell and the agreement has been 
approved by the Boards of Directors 
of both companies. 

As the Philadelphia Electric Com- 
pany will not wish to pay a rental for 
ducts not used, the fixing of a minimum 
price to be paid on an increasing scale, 
affords a motive for that company to 
hasten the work of putting wires un- 
derground and in a few years it is ex- 
pected that much progress will be made 
in this direction. The Keystone con- 
duits in the central part of the city 
contain twelve ducts. Further out, the 
number of conduits is ten, and still 
further, it is eight, so there is consid- 
erably more than 1,000,000 linear feet 
of conduits, which were constructed at 
a cost of $6,000,000. 

The ordinance granting the privileges 
of the streets to the Keystone Com- 
pany contained a provision that the com- 
pany should not sell the conduits, but 
there is no restriction on its ability to 
lease such part of them as it does not 
need for its own purposes. A portion 
of the conduits in the central part of 
the city are already leased for news 
service and for wires used in burglar 
alarm systems. 
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Minneapolis General Electric Com- 
pany Output Nearly Doubles in 
Three Years. 


The extraordinary increase in the use 
of electricity in many American cities 
is well illustrated at Minneapolis, where 
the consumption of current for all pur- 
poses practically doubled in three years. 
The electrical output of the Minneapolis 
General Electric Company, a subsidiary 
of Northern States Power Company, 
and the Consumers Power Company 
of Minnesota, amounted to 110,346,460 
kilowatt-hours, as compared with 57.- 
124,596 in 1911. Since July, 1912, the 
property has been under the manage- 
ment of H. M. Byllesby & Company, 
and a 15,000-horsepower hydroelectric 
development has been constructed at 
Coon Rapids to supplement the two 
other water powers operated to serve 
the city. While 1913 was a year of 
marked growth in the business of the 
Minneapolis Company the record was 
exceeded in 1914, when 5.509 new cus- 
tomers and additional connected load 
amounting to about 16,000 horsepower 
were acquired. 
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THE INSTALLATION OF RIGID- 
CONDUIT WIRINGIN FINISHED 
BUILDINGS. 


By Terrell Croft. 


The installation of conductors in rigid 
conduit provides decidedly the most ex- 
pensive but the most satisfactory and 
safest method yet developed. A good 
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essary for him to make. If flexible steel 
conduit is used in certain locations in 
combination with rigid conduit an instal- 
lation almost as good results, the cost is 
materially decreased and the building is 
not noticeably disfigured. For this rea- 
son, where metallic conduit is manda- 
tory for concealed work, as it is in some 
municipalities (for instance, Chicago and 
Denver), the finished-building wiring in- 
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Fig. 1—Installation of Concealed Conduit Where the Conduit Run Is Available. 


rigid-conduit installation is impervious 
to water. It is very difficult, however, to 
wire an old building throughout with 
rigid conduit without a great deal of cut- 
ting and disfigurement of walls and ceil- 
ings. Hence it is seldom that a finished 
building is wired by this method unless 
it is undergoing reconstruction and plas- 
terers and other building-trades mechan- 
ics are available to assist the wireman to 
cut his raceways and outlets and to re- 
pair the openings that it is usually nec- 


Fig. 2—Method of Slotting Joists for Re- 
ception of Condult. 


stallations usually combine 
flexible steel conduit. 

Properties and dimensions of rigid 
conduit and conduit fittings, and data 
covering its installation in buildings un- 
der construction may be found in exist- 
ing books on this subject. The tables 
and other information involved are too 
extended for inclusion here. 

In conduit installations conductors are 


rigid and 


Fig. 3.—Second-Story Floor Boards Re- 
moved and Conduit in Place in 


Siots in Joists. 
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Fig. 4.—Pane!l Box In a Rigid-Condult 


Installation. 


usually looped from outlet to outlet and 
all outlet boxes must be available for 
inspection after the work has been com- 
pleted. Splices can be made only in 
these available outlet boxes. The con- 
ductors should not be pulled in until the 
conduit installation is complete. 

Where the conduit run is accessible, 
approved fittings can be used and it is 
not necessary to “loop” the conductors. 
Fig. 1 shows an example of such an in- 
stallation. The attic is accessible, hence 
each of the fittings in it constitutes an 
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Fig. 5.—Detaile of Panel-Box Trim. 
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accessible outlet box in which wires can 
be spliced and tapped. The vertical con- 
duit run shown is carried up within the 
space in an outside wall and the hori- 
zontal run is clamped to the joists with 
pipe straps. Surface outlet boxes like 
that at A can be used where it is undé- 
sirable to cut a large hole in the ceiling, 
but the usual practice is to use pressed- 
steel boxes with their lower edges set 
flush with the surface of the ceiling as 
at B. 

Figs. 2 and 3 show how the floor joists 
of a frame building should be slotted for 
the reception of a conduit run. After 
the conduit is in place and held there 
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Fig. 6.—Rigid-Conduit Switch Box in 
Position. 


with a few nails driven into the joists 
and bent over the conduit, the floor 
boards may be replaced. The slots 
should be as narrow and shallow as will 
comfortably admit the conduit. Those in 
the illustration are exaggerated in size 
so that they will show plainly. Each slot 
is fashioned by making two vertical saw- 
cuts in the joist and then gouging out 
the little block between the cuts with a 
wood chisel. 

The general procedure in installing 
rigid conduit in finished buildings is 
about as follows: (1) Determine the 


Screws for Holding Plate. 


Fig. 7.—Steel Outlet Box for 
Piug Receptacle. 


Switch or 
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location of the (a) entrance, (b) meter 
and (c) panel box or distribution cen- 
ter; (2) install the feeder conduit to the 
panel box; (3) install the vertical runs 
within walls and partitions to bracket 
and switch outlets and the like; (4) con- 
nect the vertical runs with horizontal 
runs and (5) pull in the wire and con- 
nect it. 

The conduit for the feeder between the 
point of entrance and the panel box is 
usually installed on the cellar ceiling and 
is held thereto with pipe straps. The en- 
trance switch and meter are most fre- 
quently located in the cellar. The panel 
box is usually in the first or second-floor 
hall. A hole is bored from the cellar up 
through the floor plate or sill of the par- 
tition in which the panel box is to be 
located. An elbow is bent in one end of 
a length of conduit, of the diameter to 
be used for the feeder, and the conduit 
is pushed through the hole until one leg 
of the elbow rests against the cellar ceil- 
ing. It is cleated to the ceiling and the 
run is continued to the entrance. The 
panel box is later set down over the end 
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ASSEMBLED FIXTURE STUD 
Fig. 8.—Bracket Box and Fixture Stud. 


of the piece that was pushed through the 
floor. 

A box, without its trim, in position 
with the conduit lines run into it, is 
shown in Fig. 4. The lath and plaster 
must be cut away as illustrated to pro- 
vide for the admission of the box. At 
the sides the lath and plaster should be 
cut off flush with the faces of the studs. 
Vertically, the hole must be longer than 
the box to give a space in which the 
lock-nuts can be run on the conduit. The 
trim of the panel-box (Fig. 5) should 
be made wide enough to cover the open- 
ings so left. 

The box is made of such a width that 
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it will just fit between the studs. Its 
overall depth should be about equal to 
the depth of the studs plus the thickness 
of the plaster, so that the front edges of 
the box will lie flush with the surface of 
the plaster when the box is fastened in 
place. The plaster on the opposite side 
of the partition may extend through its 
lath a half inch or so. This should be 
considered in making the box. 

Before the box is placed, the holes for 
the conduits that are to enter it should 
be bored through the ceiling and floor 
plates and through the bridges if there 
are any. The holes in the box for the 
conduit should be so spaced that the con- 
duits will enter readily. The box being 
in position, the conduits are let down 
from above and pushed up from below 
and a lock-nut is run on each. Then 
they are pushed through the holes in the 


Fig. 9.—Conduit Run to a Bracket Outiet. 


box and a bushing is turned on each one 
inside of the box. Frequently it is a 
good plan to place the conduits that are 
to enter the box from the bottom before 
the box itself is set in position. Then 
the box, the holes having been bored in 
its bottom, is set down over the con- 
duits. Then the conduits that are to en- 
ter the box from above are placed. 
Fig. 6 shows the installation of a 
rigid-conduit switch box which serves, 
through B, an electrolier hung from the 
ceiling. It feeds, through A, from a 
conduit run located within the floor. 
This run comes from a panel box like 
that of Fig. 4. To place a rigid-condutt 


Fig. 10.—Method of Installing Rigid Conduit Within a Floor. 
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switch box it is usually necessary to cut 
a hole, extending from stud to stud, in 
the lath and plaster of the partition; to 
remove the baseboard and to cut a pocket 
in the floor at the foot of the partition. 
If no conduit enters the switch box from 
below, the removal of the baseboard and 
the cutting of the pocket are unnecessary. 
It is almost impossible to fasten a switch 
box to rigid conduit with the necessary 
fock-nuts and bushings without cutting a 
reasonably large hole in the partition sur- 
face in which to work, even if a switch 


CON NECTED 


Fig. 11.—Running Thread. 


box of the compact type of Fig. 7 is 
employed. 

A slot is cut in the floor plate—and in 
the floor, if it extends under the floor 
plate—it being assumed that the base- 
board has been removed. A conduit el- 
bow is placed in the slot with one arm 
“looking” toward the switch box and the 
other extending out parallel to the 
joists. Then a length of conduit, just 
long enough to reach the switch box, is 
screwed to the arm of the elbow within 
the partition. The switch box is clamped 
to it with lock-nut and bushing and is 
then fastened with wood screws to the 
board that has been nailed in between 
the studs for its reception. The board 
should be located far enough back from 
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Fig. 13.—Condult Lines Installed in an Elevator Shaft. 
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the face of the partition that when the 
box is set its outer edge will be flush 
with the partition surface. The conduit 
run upward from the switch box can be 
continued by dropping a conduit length 
down to the box from above and fasten- 
ing it thereto with a locknut and a bush- 
ing. 

Fig. 8 shows the type of steel outlet 
box that is used; however, a “switch out- 
let” cover is employed instead of the 
round cover shown, which is designed 
for bracket and electrolier outlets. 

In installing a bracket outlet box 
(Fig. 9) it is set in essentially the same 
manner as the switch box. However, 
the opening in the cover is round in- 
stead of rectangular. Fig. 8 shows the 
box assembled and disassembled. The 
fixture stud, held to the back of the box 
with four No. 10 x 24 machine screws, 
is for supporting the fixture. 

The method of joining rigid vertical 
conduits by a horizontal connection 
within a floor is illustrated by Fig. 10. 
It is desired to connect B, which is from 
a switch outlet, to A, which is from a 
bracket outlet. Both terminate just be- 
low the floor. Remove the floor boards 
and slot the joists as shown. Measure 
the distance from B to C where the con- 
necting conduit must turn toward A. 
Bend a piece of conduit of the required 
length to an L shape so that it will just 
fit in between conduit ends A and B. At 
each end of the connecting conduit, cut 
a running thread, Fig. 11. Hold the 
connecting conduit thus prepared, with 
its ends butted against conduits A and 
B while the couplings are screwed on 
the ends of these two pieces of duct. 

In halls or high-ceilinged rooms where 
the use of staging built up from the floor 
is expensive or otherwise undesirable, 
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fixtures may pe supported as shown in 
Fig. 12. First determine the location of 
the ceiling outlets by careful measure- 
ments and cut a one-inch hole in the 
ceiling at each outlet, drilling downward 
from above. Directly above the outlet 
nail a piece of 2-by-4-inch timber be- 
tween the joists and through it bore a 
one-inch hole in the same vertical line 
with the hole in the ceiling. Then fasten 
a four-inch outlet box on the timber with 
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Fig. 12.—Supporting Fixture From an Attic. 


with Hole 


wood screws. Into the outlet box run 
the conduit, which can be carried in a 
groove in the tops of the joists. 

A piece of half-inch conduit is then 
cut the proper length to reach from the 
outlet box to the ceiling. Both ends of 
this pipe having been threaded, it is 
screwed to the fixture by means of a 
0.5-by-3%-inch insulating joint used for 
combination fixtures. Then assemble the 
fixture completely on the floor, running 
the fixture wires up through’ the’ insulat- 
ing joint and the piece of conduit. Pull 
the fixture up. A half-inch lock-nut and 
bushing screwed onto the pipe will com- 
plete the job and hold the fixture in 
place. 

In a building having an elevator shaft 
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Fig. 14.—Supporting Conduit on Building Exterior. 
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and no other vertical way in which the 
conductors can be carried, they can 
often he installed in it, provided they are 
in conduit, as shown in Fig. 13. Conduit 
wiring is the only method that is ap- 
proved by the Code for elevator shafts. 
A good conductor layout is shown. A 
panel box having a branch-circuit capac- 
ity sufficient for that floor, is located on 
each floor and an individual main is car- 
ried from a distribution cabinet in the 
basement to each of the boxes. A sep- 
arate conduit line is carried to the ele- 
vator motor. 


In a building of several stories a con- 
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Fig. 15.—Vertical Conduit Run to Serve 
Different Floors. 


duit riser can often be employed advan- 
tageously as suggested in Fig. 15. The 
illustration shows the wiring of an apart- 
ment building wherein the service to the 
apartment on each floor is tapped from 
the vertical riser, which is carried in 
conduit, through a tier of closets. The 
closets being located on each floor, one 
directly over the other, provides for the 
concealment of the conduit run and for 
its relatively easy installation. Some- 
times it is preferable to install the ver- 
tical conduit riser on the exterior of ar 
old apartment building rather than on 
the interior. Usually a central station 
will place a riser to feed several apart- 
ments at its own expense, so the owner 


merely has to pay for the wiring in the 
apartments themselves. 

Exposed conduit for finished building 
wiring is sometimes employed as sug- 
gested in Fig. 16. Such an installation 
is relatively expensive but is sometimes 
necessary where concealed work is not 
feasible, where molding work will not be 
accepted and where open wiring on 
knobs and cleats cannot be put in, either 
because of the unsightliness or because 
it may be interfered with. 

The method (Fig. 14) of installing 
rigid conduit on building exteriors is 
sometimes utilized where it is desirable 


Conduit Fittings 
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cost of wiring by any other would be 
prohibitive. 

Ovalduct (Fig. 17), made by the Na- 
tional Metal Molding Company, is seam- 
less drawn-steel tube, sherardized inside 
and out and then enameled on the inte- 
rior. It can be readily bent flat side or 
endwise to conform to the surface on 
which it is to be mounted. The dimen- 
sions are given in the figure. It is used 
principally in making additions to exist- 
ing conduit wiring in fireproof buildings. 
Where extensions are made with conduit 
in these buildings, it is frequently neces- 
sary to channel deep raceways for the 
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Fig. 16.—An Exposed Conduit Installation. 


to make a conduit installation at mini- 
mum cost or where because of double 
floors or obstructions within walls or 
partitions it is impossible to route the 
conductors in any other manner. Prob- 
ably piping installations, made in finished 
buildings for illuminating gas, suggested 
this device for handling conductors, be- 
cause one notices, particularly in the 
older towns of the Middle West, many 
old buildings served with gas with the 


Fig. 17.—Section of Ovalduct. 


principal runs of piping secured to the 
outside of the house with straps. Where 
zinc-coated conduit that will “take” paint 
effectively is used, and where the ex- 
posed exterior conduit runs are carefully 
concealed in corners and behind spouts, 
the conduit, when painted the same color 
as the surface that supports it, will be 
inconspicuous. The method can be used 
very effectively in many cases where the 


reception of the conduit. Floor arches 
may be destroyed and their strength seri- 
ously impaired. With the ovalduct, ex- 
tensive channeling is unnecessary. It can 
be laid in a shallow groove in the plas- 
ter and fastened to the fireproofing in 
the ceilings with short tie wires which 
are fished through two small holes in the 
tile. After installation it is plastered 
over so as to be entirely concealed. Oval- 
duct will accommodate two double- 
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Fig. 18.—Ovaiduct and Fittings. 


braid No. 14 wires or one No. 14 duplex 
wire. Two No. 14 wires pull in more 
readily than does one duplex. 

Outlet boxes and other fittings afè 
manufactured for ovalduct. Adapters. 
whereby it can be joined to wrought- 
iron conduit runs, are obtainable. 

ea eee 
Among the Contractors. 

The electrical contract for the 
Nurses’ Home and for the Admins- 
tration Building of the State Home 
pathic Hospital for the Insane, at Rit 
tersville, near Allentown, Pa., has 
been awarded to R. W. Keck & Com- 
pany, of Allentown. 
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NEW YORK—Second District. 

Great Bear Light and Power Com- 
pany. In deciding the complaint 
brought by Brenton M. Ryder against 
the Great Bear Light and Power Com- 
pany, the Commission held that an 
electric corporation may not arbitrarily 
cut off the current of a consumer, with- 
out evidence that the consumer’s wiring 
is unsafe, and merely because the con- 
sumer refuses to furnish a certificate 
from a particularly designated unoff- 
cial organization such as the Under- 
writers’ Association, as evidence that 
the consumer’s electric installation is 
safe. 

The electric company had been sup- 
plying the complainant with current for 
3 number of years when it sent a cir- 
cular letter informing its patrons that 
“the High Courts have recently handed 
down decisions against some of the 
large electric light companies who had 
furnished current to consumers with- 
cut Underwriters Inspection Permits, 
kolding them responsible for fires 
which had been traced to electric wires 
from improper installations.” 

The letter requested customers to 
sccure these permits from the secre- 
try of the Underwriters in Schenec- 
tady. The complainant refused to do 
this, but did not, however, refuse to 
let the company’s representative inspect 
his wiring. 

The Commission ordered the com- 
fany to restore the service to com- 
plainant, and by so doing refuses to 
permit the company to place the bur- 
den of proof of the safety of installa- 
tion upon the customer, where the in- 
Stallation has proven safe through 
actual usage. The Commission says 
that it is doubtless the right and prob- 
ably the duty of an electric corpora- 
tion, in the interest of public safety 
to satisfy itself that a private electric 
installation is safe before it supplies 
current thereto and to impose regula- 
tions for its continued safety. 


VIRGINIA. 

The Virginia Railway and Power 
Company. The hearing on the com- 
pany’s rates before the State Corpora- 
tion Commission has been closed by 
the withdrawal of the petition of the 
City of Richmond. These rates filed 
with the Commission to become effec- 
tive April 1, 1915, were noted in ELEc- 
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TRICAL REVIEW AND WESTERN ELECTRICIAN, 
January 23, 1915 (p. 156). A close 
cxamination of the rates convinced the 
attorneys for the city that there was 
no reason fer objecting to the com- 
pany’s revision of its schedule. The 
new rates provide a substantial reduc- 
tion in the rates of all consumers com- 
ing under the classification of retail 
light and power. 
WASHINGTON. 

The Bremerton-Charleston Light and 
Fuel Company has been authorized to 
establish a prompt-payment discount of 
tcn per cent and a rate for cooking. 
The cooking rate is three cents per 
kilowatt-hour with a minimum charge 
of $2.00 per month per range con- 
nected. 

WISCONSIN. 

The Ebenezer Telephone Company 
alleges that the Milwaukee Light, Heat 
and Traction Company has constructed 
its high-tension electric lines parallel 
to its telephone lines to the detriment 
of its telephone service. Before the 
respondent erected its poles on the 
same side of the highway on which 
petitioner’s lines are located the peti- 
tioner requested it not to do so, but to 
place them on the opposite side of the 
highway. The respondent, however, 
constructed its lines as planned and 
petitioner claims that as a result its 
telephone lines have been short-cir- 
cuited. 

The Commission says that the high- 
tension electric lines and the telephone 
line should be located on opposite sides 
ot the highway, but finds that it 1s 
without jurisdiction to order either 
ccmpany to re-locate its line. The de- 
cision reads as follows: “The confront- 
ing difficulty in the case is the want of 
jurisdiction in the Commission to com- 
rel either company to change the lo- 
cation of its lines. If the telephone 
company has suffered damage because 
ot the interference with its service and 
business, it may possibly recover the 
same in an action in court. It is the 
cuty of the telephone company under 
the circumstances to render its service 
adequate at its own expense, if the re- 
spondent is unwilling to bear the same. 
If it has any remedy against the re- 
spondent it must seek the same in court. 
The situation here presented suggests 
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the necessity of additional legislation, 
giving the Commission power to de- 
termine the location of high-voltage 
transmission lines. Numerous cases are 
arising due to the interference of high- 
voltage transmission lines with tele- 
phone lines. If, before the construc- 
tion of a high-tension line, it was in- 
cumbent upon the corporation con- 
structing such lines to apply to the 
Commission for authority as to route 
and location, the difficulty presented is 
the instant case and other cases pend- 
ing before the Commission, would be 
cbviated in the future. For the rea- 
sons stated, the petition must be dis- 
missed.” 

A similar petition was entered by the 
Platteville Rewey & Ellenboro Tele- 
phone Company and the Farmers’ Tele- 
phone Company against the Lancaster 
Electric Light Company. This petition 
was also dismissed for lack of jurisdic- 
tion. 

——eo 


Telephone Regulation in Minne- 
sota. 

It seems practically certain that state 
control of telephone rates and service 
in Minnesota will be one of the results 
of the present legislative session in 
St. Paul. The Minnette bill, which was 
passed by both houses of the legisla- 
ture two years ago and defeated by 
the governor’s veto, is again up for 
consideration. It was ‘recommended 
for passage February 19 by the House 
Committee on Telephone and Telegraph 
Service and will be disposed of without 
further delay. 

The main feature of the bill, (state 
control of telephone rates and service) 
is meeting no opposition. The com- 
panies are practically unanimous in 
welcoming uniform control by the state 
as a substitute for independent regula- 
tion by every city, and village. One 
of the points in controversy is whether 
the state should allow the construc- 
tion of parallel lines and competing 
exchanges. One view is that the tele- 
phone business is a natural monopoly 
and should be kept so as far as pos- 
sible under state regulation. Opponents 
of this view argue that better service 
can he obtained by permitting com- 
petition and the disagreeable features 
can be overcome by compelling 
physical connection of the competing 
lines. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 25. 


A 230-volt 20-kilowatt 1,200-revolutions-per-minute belt-driven 
shunt generator is operated in parallel with other generators, the 
voltage of the system being maintained constant at 230 volts. The 
armature resistance between brushes is 0.12 ohm. When running at 
1,200 revolutions per minute with no armature current and connected 


electrically to the system the mechanical input to the generator is 
1,320 watts. 


If the belt should slip off the pulley under these conditions find (a) 
the speed of the armature and its direction of rotation, (b) the mag- 
nitude and direction of the armature current, (c) the electrical power 
input to the armature and (d) the stray power, assuming that the 
stray power is proportional to the armature voltage. 


eee 


SOLUTION OF PROBLEM 3235. 

Any dynamo armature running under 
load is acted upon by three torques, as 
follows: (1) the shaft torque (a torque 
applied externally to the shaft), (2) the 
current-flux torque (due to the reaction 
between the armature current and the 
field flux) and (3) the stray power tor- 
que (due to friction, windage, hysteresis 
and eddy currents). For constant speed 
of rotation these three torques must be 
in equilibrium. 

When the armature turns in the direc- 
tion in which the shaft torque acts the 
dynamo is called a generator and when 
it turns in the direction in which the cur- 
rent-flux torque acts the dynamo is called 
a motor. In either case the stray power 
torque opposes the rotation of the arma- 
ture. In generator action the shaft torque 
opposes and equals the sum of current- 
flux torque and the stray power torque. 
In motor action the current-flux torque 
opposes and equals the sum of the shaft 
torque and the stray power torque. 

The direction in which the current-flux 
torque acts depends upon the relative 
directions of the armature current and 
the field flux as outlined in the Solution 
of Problem 24. By combining the prin- 
ciples stated in the answers to Question 
b, Problems 11 and 24, it will be found 
that when current flows in any conductor 
in the same direction as the generated 
emf. acts in that conductor, the current- 
flux reaction opposes the motion of the 
conductor. Conversely when the current 
flows in the opposite direction to that in 
which the generated emf. acts, the cur- 
rent-flux reaction aids the motion of the 
conductor. 

Since the armature voltage in any prac- 
tical case acts within the armature toward 
the positive brush, a flow of current ex- 
ternally from the positive brush indicates 
opposition to rotation by the current-flux 


torque and a flow of current externally 
to the positive brush indicates assistance 
to rotation by the current-flux torque. 
Motor or generator action may then be 
determined from the relative directions 
of the armature current and the arma- 
ture voltage; conjunction indicating gen- 
erator action and opposition motor action. 

When the armature voltage acts in op- 
position to and exceeds the terminal vott- 
age the armature current will flow in con- 
junction with the armature voltage, and 
when the armature voltage acts in opposi- 
tion to and is less than the terminal volt- 
age the armature current will flow in 
opposition to the armature voltage. The 
armature current in either case is given 
by [6] and equals the difference between 
the armature voltage and the terminal 
voltage divided by the armature resist- 
ance between brushes. 

Answer to Question a. 

When running at 1,200 revolutions per 
minute with no armature current the 
power input (1,320 watts) is taken up 
solely by the stray power. Since the ter- 
minal voltage is 230 volts and the arma- 
ture current is zero, the armature volt- 
age must also equal 230 volts. The shunt 
field is connected to the 230-volt system 
and the shunt-field current is therefore 
constant and independent of the condi- 
tions existing within the armature. 
armature voltage is then directly propor- 
tional to the speed (field flux is constant) 
and since the stray power varies with 
the speed it must vary in the same man- 
ner with the armature voltage. Although 
the stray power will not vary directly 
with the speed or armature voltage as 
assumed (see Problem 22) such an as- 
sumption is sufficiently accurate in view 
of the slight speed changes involved. The 
stray power (SP) at any armature volt- 
age (Ea) is then given by 

SP=1,320Es/230=5.74E 2 watts. 


The. 


After the belt slips off the pulley the 
shaft torque, which previously caused the 
armature to rotate, becomes zero and the 
armature speed decreases. A decrease of 
armature speed, however, is followed by 
a decrease in armature voltage. The 
terminal voltage being fixed at 230 volts, 
current will flow into the armature at 
the positive brush. The magnitude of 
this current for any value of armature 
voltage is given by [6] 

[a= (230—Ea ) /0.12 amperes. 

Since this current flows in opposition 
to the armature voltage it aids in rotat- 
ing the armature. When the driving belt 
slips off the pulley, motor action takes the 
place of generator action, the direction 
of rotation and armature voltage re- 
maining unchanged. The armature will 
drop in speed until the current as obtained 
by [6] multiplied by the terminal voltage, 
or the electrical power input to the arma- 
ture (P:), equals the heating loss (Ps) 
in the armature winding plus the stray 
power (SP). The armature heating loss 
given by [20] is 

Pu= (230—Ea )’X0.12/ (0.12)? 
or= (230—E:)*/0.12. 

Substituting in the equation, Pi=P»+ 
SP, we have 

230 (230—E: ) /0.12= (230— Ea )?/0.12 

+5.74E 4. 
Solving, Ea equals 229.331 volts, the large 
number of figures retained being neces- 
sary for checking the results. Since the 
armature speed (S) is proportional to 
the armature voltage we have 

S=1,200 X 229.311/230=1,197 revolu- 

tions per minute. 

The direction of rotation is the same 
as that before the belt slipped off. 


Answer to Question b. 

The armature curent (Js) is given by 
[6] 

Ia— (230—229.311) /0.12=5.74 amperes. 

The current flows into the armature at 
the positive brush. 


Answer to Question c. 
The electrical power input 
given by [19] 
P1=230X5.74=1,320.2 watts. 
Excess figures are retained in the result 
as before for the purpose of checking. 


Answer to Question d. 

The stray power equals 5.74Ea, or 5.74 
X229.311=1,316.2 watts. This result may 
be checked by the equation, Pi=Pn+SP, 
or [43] 


(P:) is 


SP=Pi—Pn watts. 
Substituting in [43], 
SP=1,320.2—(5.74)?0.12 
=1,320.2—4.0 
=1,316.2 watts. 
It should be observed that the stray 
power of a dynamo for any speed and 
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ALTERNATING CURRENTS. 


Problem 75. 
The following test data are given on a 1,500-horsepower, 13,20u- 
volt, three-phase synchronous motor: 


Terminal Voltage 
Ia=49, P.F.=0 


Field Current 


Open-Circuit 
Terminal Voltage 
8420 


Open-Circuit 


12400 
14900 
16500 
18100 


The armature windings are connected in star and have a hot 
resistance of 2.52 ohms measured by direct current between termi- 
nals. The ratio of effective to direct-current resistance 1s 1.55 The 
resistance of the field circuit is 0.61 ohm. The friction and wind- 
age loss is 9.32 kilowatts. 

This motor is operating on a 13,200-volt circuit and delivers a 
constant load of 1,250 horsepower. (a) The excitation is adjusted 
so that the motor takes a line current of 50 amperes at a lagging 
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power-factor. 
necessary field current? 


At what power-factor does it operate? What is the 
What is the efficiency of the motor? 


(b) To what value should the field current be increased so that the 
motor will take the same current at a leading power-factor? What 


would be the efficiency in this case? 


(c) What is the least value 


that the armature current can have? What would be the necessary 
excitation voltage? Compare the armature resistance loss with that 


under (a) and (b). 


armature voltage may be determined from 
[43] by operating the dynamo as a motor 
at the required speed and armature volt- 
age. The power input may be measured 
in this manner with greater accuracy than 
by the method proposed in Problem 22. 


SOLUTION TO PROBLEM 75. 

Answer to Question a. 

We have seen that a synchronous gen- 
erator in parallel with others can deliver 
either a lagging or a leading current, de- 
pending upon its excitation. Similarly 
a synchronous motor will take either a 
lagging or a leading current from the 
circuit, depending upon its excitation. 
Normal excitation is that with which the 
motor operates at unit power-factor. If 
the excitation is less than normal the 
current is lagging, but if it is greater 
than normal the current is leading. This 
is exactly contrary to condition in a gen- 


E 
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Fig. 32a. 


tator that is operating in parallel with 
others, 
Ín a synchronous machine, as well as 
m a direct-current machine, the only dif- 
ference between motor and generator 
action is that the currents are reversed 
with respect to the generated voltage. In 
readied the current is in the same 
ier a through the armature as the 
otive force, while in a motor 


they are opposed to one another. Fig. 
32a is for a synchronous generator, while 
Fig. 33a is for a synchronous motor with 
the same phase angle between the cur- 


rent and generated electromotive force. 


A synchronous motor will develop no 
net torque except when running at syn- 


Fig. 33a. 


chronous speed. This is defined in for- 
mula 


[41a] N=120f/P 


where N is the speed in revolutions per 
minute, f is the frequency of the circuit 
and P is the number of poles on the mo- 
tor. If the average speed is other than 
synchronous, the motor will develop no 
net torque, and will come to rest. This 
statement is true only for the torque de- 
veloped by synchronous motor action. In 
any actual motor there may also be torque 
developed by hysteresis and by the induc- 
tion motor action of the eddy currents 
produced in the pole faces and in the 
damping winding, if one is used. This 
torque is only present when the motor 
is not running at a uniform synchronous 
speed. Due to its action, a polyphase 
synchronous motor is self-starting. The 
starting torque due to synchronous mo- 
tor action is zero. These motors are not 
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adapted to a load which requires a large 
starting torque. 

As in the case of the generator we first 
calculate the effective resistance and the 
synchronous reactance of the armature 
per phase. The resistance per phase is 
one-half of that between terminals in the 
case of a star-connected armature wind- 
ing. 

The true resistance per phase is 

2.52/2—-1.26 ohms. 

The effective resistance of the armature 
per phase is 

7—=1.55X 1.26 
=1.95 ohms. 
The field current necessary to produce 


Fig. 34a. 


a terminal voltage of 13,200 volts when 
the armature delivers 49 amperes at zero 
power-factor is 

1:=140-+ [ (13,200—12,700) / (14,900— 

12,700) ] X (180—140) 
=149 amperes. 

On open circuit this field current will 
produce a terminal voltage of 

E=16,500-+-[ (149—140) / (180—140) ] 

X (18,100—16,500) 
=16,900 volts. 

By the American Institute of Electrical 
Engineers’ method for computing the syn- 
chronous reactance per phase 

Xs=(16,900—13,200) /(V349) 
=43.6 ohms. 

The vector diagram is given in Fig. 
34a. It is first necessary to find the pow- 
er-factor at which the motor operates. 

By [2a] P.F.=P/VI 
where P is the power input per phase, 
and V and I are the applied voltage and 
current per phase. The power input is 
equal to the output plus the losses. At 
this point we will assume that the ex- 
citer which supplies the field current is 
not driven by the synchronous motor it- 
self. If it were the power required to 
drive it would have to be included in the 
losses. The losses in this case then are 
the friction and windage, the core loss 
and the armature-resistance loss. The 
core loss may be taken as equal to that 
on open circuit with a terminal voltage 
of 13,200. This is only approximately 
true. A small error in its value is of 
not much account. 

The core loss equals 


Pe=18.6+[ (13,200—12,400) /(14,900— 
12,400) ] X (28.4—18.6) 
=21.7 kilowatts. 
The armature-resistance loss is 
3PR=3X50°X1.95 
=14.6 kilowatts. 
The power input per phase is 
P= (1,250X0.7464-9.32+21.7+14.6) /3 
=326 kilowatts. 
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The terminal voltage per phase is 
13,200/ V 3=7,620 

By [2a] P.F.—326.000/7,620Xx50 

=0.856. 

The horizontal and vertical compon- 
ents of the terminal voltage are 

V n=7,620X 0.856 
= 6,620 
Vv=7,620 V 1—0.856" 
=3,950. 

If we take as the positive direction of 
the horizontal components to the right 
and as the positive direction of the ver- 
tical components upward, both of these 
components will be negative in this case. 

By [19a] En—=—6,620-+-50X1.95 

=— 6,523 
Ev=—3,950-+50X 43.6 
—=——1,770 
By [20a] E=6,760 volts. 
The corresponding line voltage is 
6,760 V3=11,700. 

From the plot of field current and open- 
circuit terminal voltage the necessary 
field current is found to be 75 amperes. 
This is under normal excitation. 

In computing the efficiency it is neces- 
sary to include the loss in the field cir- 
cuit. In this case it is 

(PR):=75°X0.61 
=3.43 kilowatts. 

The total input including the field loss 
1S 

P1=9324-9,.324-21.74-14.613.43 
=981. 

The efficiency is 

932/981 
=95.0 per cent. 

Answer to Question b. 

The vector diagram is given in Fig. 35a. 
The power-factor is unchanged in mag- 
nitude, but the current is now leading the 


E 


Fig. 35a. 


impressed voltage. The vertical com- 
ponent of V is now positive. 
By [19a] E»=—6,620+50X1.95 
=—6,523 
This is the same as before. 
Ev=3,950+50X 43.6 
=6,130. 
By [20a] E=8,950. 
The corresponding line voltage is 
8.950% V 3=15,500. 
From the open-circuit characteristic the 
field current is 
[*=121 amperes. 
The field loss is 
1217+ 0.61=8.94. 
The input is 
P1=93249.32421.7414.648.94 
=987. 


The efficiency is 


DIRECT CURRENTS. 
Problem 26. 


A 25-horsepower 230-volt shunt 
motor is to be accelerated under 
full-load torque with a starting- 
box and switch as shown in Fig. 
23. During acceleration the arma- 
ture current must not exceed 150 
amperes and when the armature 
current drops to the full-load 
value, 90. amperes, successive sec- 
tions of the resistance in the start- 
ing-box are short-circuited. 

If the armature resistance is 
0.12 ohm, find (a) the proper re- 
sistances of the respective sec- 
tions, AB, BC, CD, DE, and EF. 


Fig. 23. 


This problem illustrates the requirements for starting a direct- 
current shunt motor. 


ALTERNATING CURRENTS. 
Problem 76. 


The armature windings of a 5,000-horsepower, 6,600-volt, three- 
phase synchronous motor are connected in delta. The resistance 
measured between terminals at the running temperature is 0.134 
ohm. The ratio of effective to true resistance is 1.5. The svn- 
chronous reactance is 5.2 ohms per phase. The friction and 
windage is 30 kilowatts, and the core loss, which may be assumed 
to be constant, 1s 69 kilowatts. The field current is obtained from 
a separately driven exciter. 

(a) What is the full-load line current? (b) What are the in- 
put and power-factor at no-load if the field current is adjusted 
so that the armature current has its full-load value? (c) What 
is the necessary excitation voltage, both for under- and over-excita- 
tion, in question (b)? (d) If this motor delivers a load of 4,000 
horsepower, over what range can the power-factor be varied with- 
out exceeding the full-load armature current, and what would be 
the greatest and least necessary values of the excitation voltage’ 
(e) If this motor is operating alone at the end of a transmission 
line, which has a resistance of 0.98 ohm and a reactance of 0.86 
ohm per conductor, what is the line voltage at the motor when it 
delivers 1,000 horsepower and the excitation is adjusted so that 
it takes full-load current at a leading power-factor? The voltage 
at the power station is 6,600 volts. 


This problem illustrates the operation of a synchronous motor. 
Solutions of the above problems and two new problems will be 
printed in the next issue. l 
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7=932/987 =963+ 0.005857’. 
=94.4 per cent. The input is also equal to 
Answer to Question c. By [la] P:=3X7,620X7 


The least current that the motor can 
take and still deliver the required load 
is when it is operating at unit power- 
factor. 

The input is 

P1=932+-9,32+21.743/7R/1,000 


=22.86/ kilowatts. 
Equating these two values for the it 
put gives 
22,860/=—963,000-++5.85/". 
This can be solved as a quadratic equa- 
tion, but it is fully as accurate if it be 
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done as follows. Neglect the 5.85/* and 
obtain an approximate value of J as 
_ 963,000/22,860—=42.1 amperes. Substitute 
this value of J in the term 5.85/* and 
solve again for I 
[= (963,000-++5.85 42.1') /22,860 
=42.6 amperes. 

This method of solving a quadratic 
equation gives a good result only when 
the square term is small, as it is in this 
case. 

The armature-resistance loss will be 

(42.6/50)’=72.5 per cent 
of its value in (a) and (b). 
The vector diagram is given in Fig. 


Fig. 36a. 


By [19a]  En==—7,620-+-42.6X1.95 
—— 1,537 
Ev=0+4+-42.6 43.6 
=1,860. 

By [20a] E=7,770 volts. 

The corresponding field current would 
be for 7,770X V3 volts and is 93 amperes. 
This is the normal excitation for this 
load. 


—— eo 


Society for Electrical Development | 


Directors’ Meeting — National 

Electrical Week Discussed. 

At a meeting of the Board of Di- 
rectors of the Society for Electrical 
Development, held at the Society’s 
offices in New York, Wednesday, Feb- 
ruary 17, the matter of employing a 
resident representative on the Pacific 
Coast was discussed and referred to 
the president and general manager. 

James Smieton, Jr., who has been 
acting as secretary-treasurer for the 
past year was appointed secretary- 
treasurer of the Society. 

The principal matter under discussion 
was the plan for a national electrical 
week. The Board unanimously ap- 
proved the plans of the committee, 
which were reported in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN Janu- 
ary 23, and it was decided to go ahead 
with the plans for an electrical week, 
the date for which was not definitely 
decided upon, the majority of those 
Present, however, being in favor of 
holding it early in the spring of 1916, 
as it was felt that this’ would give the 
manufacturers of all kinds of electric- 
al devices a better opportunity to reap 
a substantial benefit, and it was recog- 
nized that a year’s hard, earnest work 
will be required to perfect and carry 
out the plans necessary for so im- 
portant an event. 

The general manager’s and treasur- 
ers reports showed the Society to be 
in a very satisfactory condition. 


Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 

No. 262.—ELECTRICALLY DRIVEN STREET 
Sweeper.—Has any electrically driven 
suction street sweeper ever Ween tried 
out by any municipality or street-car com- 
pany ?—F. N. S., Toronto, Canada. 


No. 263.—REWINDING Moror.—I have a 
series motor running at 1,100 revolutions 
per minute that I want to have run at 
1,700 revolutions. I would like to know 
whether to rewind the armature alone or 
to rewind both the armature and fields. 
At first I intended to rewind only the 
armature and connect the fields in mul- 
tiple, which it seemed to me would answer 
the same purpose as rewinding the fields ; 
then I thought I would find out what 
other readers suggest—J. B., New York. 


No. 266.—LIGHTING SHALLOW WINDOW. 
—Is there any way of lighting uniformly 
the rear display surface of a show win- 
dow only 14 inches deep, 4 feet wide and 
f oi 6 inches high?—M. P., South Bend, 

nd. 


No. 267.—VoLTAGE ReEGuULATOR.—Does 
any one know of a device which can be 
used on a 550-volt, three-phase circuit to 
regulate the voltage of same independent 
of the generator? It is a case where 
three generators are used at different 
times to supply a line and the ordinary 
regulator as applied to each machine 
would be too expensive.—A. S. N., Ply- 
mouth, Mass. 


No. 268—Exectric THAwinG.—The 
water pipes to a motor-driven pump be- 
came frozen and electric thawing was 
tried, but with no favorable result. The 
pipes were three inches in diameter and 
about 60 feet long; they were partly un- 
derground and partly submerged in water. 
How should the thawing apparatus be ar- 
ranged and how much power should be 
applied and for how long a time ?—H. S., 
Verdun, Que., Canada. 


No. 269.—CHANGING Over FaN MOTOR. 
—I have an 8-inch, 110-volt, direct-current, 
Western Electric fan motor which I 
would like to change into an alternating- 
current motor to run on 110 volts, 60 
cycles. Can this be done and, if so, how? 
—C. G. L., Minneapolis, Minn. 


No. 270.—PoweEr-Factor ON DISTORTED 
Wave.—When a wave of alternating cur- 
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rent is distorted (as by variable resist- 
ance) to a different shape from the elec- 
tromotive force, the power-factor is re- 
duced below unity. How can one tell in 
such a case whether the current is a 
leading or lagging one ?—P. N. C., River 
Forest, Il. 


Answers. 

No. 259.—RELATIVE Cost oF MANUAL 
AND AUTOMATIC TELEPHONY.—What is the 
relative first cost of manual, central- 
energy exchange and substation equip- 
ment for, say, 10,000 telephone lines and 
of full-automatic equipment for the same 
number of lines? What is the relative 
operating and maintenance cost of the 
two systems? Does the reduction in op- 
erating cost of automatic equipment off- 
‘set the increase in fixed charges ?—H. L. 
F., Buffalo, N. Y. 

On account of the varying local con- 
ditions, which cause great changes in ap- 
paratus and initial cost, it is not prac- 
tical to give the cost of a 10,000-line au- 
tomatic telephone plant. Automatic plants 
are not sold upon the basis of initial cost. 
The initial cost is very often greater than 
that of the manual plant. However, for 
a 10,000-line system the automatic has 
been conclusively proven to be cheaper 
as regards the total cost of giving service 
than a manual plant serving the same 
conditions. This statement is based upon 
the inclusion of all expenses, including 
the interest on increased investment.— 
A. B. S., Chicago, Ill. 


po 


No. 264.—GARAGE ALARM.—At a garage 
located in a residence district much an- 
novance has been caused to the neighbors 
during the winter nights by the practice 
of drivers loudly sounding the horn to 
call the attendant to open the doors when 
they wish to return their cars to the 


garage. Is it not possible to devise some 
clectrical arrangement whereby a bell or 
gong will be automatically rung inside the 
garage as soon as a car arrives at the 
door without compelling the driver to 
leave his seat?—F. E.. Evanston, Ill. 


Where garages are located in residential 
districts, much annoyance is frequently 
experienced by the “honking” of horns 
on incoming automobiles as a signal to 
open the doors of the garage. This fact 
led the writer to devise a system of au- 
tomatic signaling accomplished by the 
weight of the car as it entered the ap- 
proach to the garage. The idea was car- 
ried still further so that the doors could 
also be opened automatically. This lat- 
ter scheme will be described in a separate 
article. 

Fig. 1 (next page) shows location of 
contact-making device, which is set in 
concrete in the approach to garage, with 
a heveled-edge steel plate over it and 
raised only about one-eighth of an inch 
above the pavement level. The plate 
should be about two feet in length and 
six inches wide and so placed that the 
wheels on one side of the automobile will 
pass approximately over the center of the 
plate. Details of the contact-making de- 
vice are shown in Fig. 2. It consists of 
a cast-iron box, approximately the dimen- 
sions of the steel plate and about six 
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inches deep, which contains the contacts 
and two stiff steel compression springs. 
The bottom of the box should slope to a 
drain pipe connected with the sewer. A 
conduit connection should be provided for 
the wires leading into the garage. The 
springs should be stiff enough to support 
the weight of a pedestrian, but should re- 
spond to one-fourth the weight of an 
automobile. The plate is supported by 
two metal rods with pins inserted in them 
which rest on the springs: The rods pass 
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through guides at the top of the box and 
enter drilled bosses at the bottom. A 
metal pin with an insulated end bears on 
one of the contact springs so that when 
an automobile passes over the plate it is 
depressed enough against the resistance 
of the springs to close the contacts and 
complete a circuit. The contacts are 
mounted on a wood block treated with 
paraffin or other waterproofing and in- 
sulating compound. These contacts in 
the contact box are connected in a cir- 
cuit with the main battery and a con- 
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No. 265.—ELECTRIC VEHICLE CONTROL.— 
In the older types of electric vehicles it 
used to be the custom to connect up the 
battery in some sort of series-parallel ar- 
rangement, I believe, which was claimed 
to be very efficient. Is this system still 
used to any extent and, if not, why not? 
—J. T. S., Yonkers, N. Y. 

In the earlier types of electric vehicles 


the commutated-battery system of con- 


Local Battery [ 


-5 


TL Contacts 


‘Iron Steel Plate 
No. 264.—Garage Alarm.—Fig. 1. 


trol was used. This method consists of 
changing the connections of the battery 
circuit, utilizing different numbers of cells 
in series or in parallel, and thereby ob- 
taining various voltages at the motor. 
Unfortunately, with this arrangement it 
was found that a continual charge and 
discharge was liable to occur between 
the various cells when connected in par- 
allel, on account of a slight difference in 
the electromotive force of the individual 
cells; and the cells with the lower electro- 
motive force would take current from 
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tinuous-ringing attachment, which can be 
secured from any electrical supply dealer. 
When the main circuit is closed the ring- 
ing attachment or relay releases and closes 
the local circuit through the gong which 
will continue to ring until the ringing at- 
tachment is opened or reset by hand. 
The connections are shown in Fig. 3. A 
bell-ringing transformer can he used in- 
stead of the batteries. A push-button at 
the door for use by pedestrians may also 
be connected to the gong circuit—Nor- 
man G. Meade, Chicago, III. 


those with the higher electromotive force 
until an equality of voltage existed. As 
is to be expected, this charging and dis- 
charging back and forth between the vari- 
ous cells resulted in a loss of efficiency, 
which was found to be greater than that 
encountered with rheostatic control. 

The commutated-battery system is no 
longer used to any great extent for ob- 
taining speed variation of electric ve- 
hicles, practically all controllers now being 
arranged to cut in resistance in shunt to 
the series field winding of the motors, 
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and by this means enabling a greater 
number of speeds to be obtained at a 
higher efficiency. The accompanying 
sketch shows an arrangement for obtain- 
ing different speeds by resistance, 
and by cutting in the fields in series or 
parallel. There are six forward speeds 
and three reverse, but only the two ex- 
treme forward speeds and the first re- 
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verse speed are shown in the diagram. 
The older types of controllers broke 
the motor circuit when changing speeds, 
but the type of controller now in most 
use permits of its being cut from point 
to point throughout its range without 
opening the motor circuit, thus enabling 
the motor to maintain a certain amount 
of torque during the throw-over. The 
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result of this arrangement is to increase 
the mileage and life of both batteries and 
tires, and materially to reduce the wear 
and tear on motors, chains, contacts, ete. 
—I, L. K. R., Chicago, Ill. 

— e 


Following an address on “Safety 
First,” by Mr. Whiting, of the Massa- 
chusetts Employes’ Accident Insurance 
Association, at Brockton, Mass.. last 
week, the employees of the Edison 
Electric Illuminating Company, of that 
city, organized a safety committee. 


om wt ff 2 fe 


f 
£e 


r 


February 27, 1915 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 389 


American Institute of Electrical Engineers. 


Midwinter Convention, New York City, February 17-19, 1915. 


The third midwinter convention of 
the American Institute of Electrical 
Engineers was held at the Engineering 
Societies Building, New York City, 
February 17, 18 and 19. The opening 
session was called to order by Presi- 
dent P. M. Lincoln at 10:20 a. m. on 
Wednesday, with about 60 members 
present. This attendance was in- 
creased somewhat at later sessions, the 
total registration amounting to 460. 

President Lincoln’s introductory ad- 
dress dealt with the functions and the 
development of engineering societies, 
whose greatest value he stated to be in 
the exchange or transfer of informa- 
tion. The value of an idea is nil un- 
less it is communicated. Ideas grow 
by exchange, but die by hoarding. He 
consequently exhorted his hearers to 
bring their best ideas to the meetings 
of the Institute. 

The remainder of the session was de- 
voted to a symposium on “The Char- 
acteristics of Electric Motors,” which 
was opened by D. B. Rushmore. Mr. 
Rushmore gave statistics showing the 
rapid increase in the use of motors in 
indstrial applications, and summarized 
the advantages of electric-motor drive. 
He gave a classification of motor 
types, indicated their limitations as 
they affected rating, and pointed out 
the differences in speed and torque 
characteristics, mechanical features, 
and operating features. This paper 
served as an outline upon which the 
remarks of the succeeding speakers 
were based. 

A. C. Lanier discussed the subject of 
direct-current motors, which are par- 
ticularly valuable on account of their 
fexibility and diverse characteristics. 
These have been their salvation in 
competition with induction motors. A 
large number of curves were given, il- 
lustrating these characteristics, and 
the arrangements for obtaining adjust- 
able speeds and other desired features 
were discussed. The use of commutat- 
ing poles especially was considered. 
Mr. Lanier also submitted a written 
discussion by Albert Brunt. 

K. A. Pauly discussed the flywheel 
effect, which is often utilized for stor- 
ing small amounts of energy for a 
short time. To utilize this effect 
greater changes in speed must be al- 
lowed than would otherwise be toler- 
ated. A cumulative compound winding 
is usually used for direct-current mo- 
tors, and rotor resistances inserted in 
induction motors. Curves were given 


illustrating applications of the flywheel 
effect. 


E. F. W. Alexanderson submitted a 
written discussion of alternating-cur- 
rent commutator motors, which was 
not read, although lantern slides were 
shown illustrating the characteristics 
of this type of motor, including the 
polyphase commutating motor. 

C. J. Fechheimer contributed a pa- 
per dealing with synchronous motors. 
The characteristics of this motor, orig- 
inally regarded as objections to it, are 
difficulties in starting, tendency to 
hunt, and the necessity for direct-cur- 
rent excitation. These have now been 
overcome. The motor is made self- 
starting by the use of a squirrel-cage 
winding, which also eliminates the 
tendency to hunt. Where direct cur- 
rent is not otherwise available, a sep- 
arate exciter may be driven by the mo- 
tor itself. Its principal advantage is its 
fixed speed. It is not very suitable for 
types of load like blowers, where a 
large torque is required in starting and 
up to nearly full speed. The design is 
usually such that double the normal 
torque is required to make it fall out 
of step. There is not much demand 
for this type of motor in the smaller 
sizes, as the rotor temperature is a se- 
rious limitation, and induction motors 
can be built more cheaply. In large 
sizes, however, there are certain appli- 
cations to which it is especially suit- 
able, such as low-speed air-compres- 
sors, aS a motor in motor-generator 
sets and in frequency-changers; as a 
synchronous condenser, etc. 

F. B. Crosby discussed the speed 
characteristics of different types of 
motors, illustrating the characteristics 
by lantern slides of various curves and 
diagrams. He pointed out the types of 
motor suitable for constant speed, for 
variable speed, and for adjustable 
speed. To secure the latter in an al- 
ternating-current motor is not easy, 
but he described a type, or rather, 
combination of machines in which this 
could be effected by what he desig- 
nated as dynamic control. 

Andrew E. Averrett discussed the 
characteristics of the induction motor. 
This is normally a constant-speed ma- 
chine, but variations can be made in its 
design to give other speed character- 
istics. Thus, through resistance con- 
trol, it can be made to resemble a se- 
ries motor. He dwelt upon the im- 
provement of the power-factor, and 
pointed out how it falls off in case ot 
low loads or low speeds of operation. 

Lee F. Adams discussed the subject 
of motor bearings, pointing out the es- 
sential requirements of their design, 


the troubles that are likely to arise in 
operation, the kinds of oil and meth- 
ods of oiling available, and the appli- 
cation of ball bearings and roller bear- 
ings. The latter are especially advan- 
tageous in the case of low-speed ma- 
chines. 

Comfort A. Adams presented some 
general discussion, pointing out the 
limitations of the commutating-pole 
motor. Some persons seem to think 
that this type will commutate in any 
condition of operation, but owing to 
saturation of the pole and magnetic 
leakage this is not the case, and there 
is a certain percentage of overload be- 
yond which such a motor will not 
commutate satisfactorily. Similar mis- 
conceptions frequently arise regarding 
changeable-pole motors and concate- 
nated motors. If the number of poles 
of an induction motor is changed, the 
constants of the machine are greatly 
altered, and the operating characteris- 
tics necessarily changed also. The 
same thing, in general, is true of con- 
catenated motors. Neither of these 
two cases represents the most econom- 
ical application of the motor capacity 
involved. 

At the afternoon session the first pa- 
per presented was by L. E. Imlay, en- 
titled, “Effect of Moisture in the Earth 
on Temperature of Underground Ca- 
bles.” 

Effect of Moisture on Temperature of 
Cables. 


A permanent installation was made 
for supplying moisture to the earth in 
the neighborhood of underground 
cables with the object of reducing 
their temperature. The approximate 
temperature of the cables is found by 
taking with a resistance thermometer 
the temperature of a duct adjacent to 
the cable which is the source of heat. 
In uncovering the conduits and ex- 
posing them to air, as a remedy for 


hot spots in the cable, it was found: 


that the adjacent earth was hot and 
dry so that it crumbled to powder. 
This suggested opening a ditch in the 
ground above the conduit and directing 
a stream of water through it. This 
was found to lower the temperature 
immediately several degrees. Where 
an open conduit was not practical, 
water was discharged in to a vacant 
cable duct by means of a hose and 
this was found to be more effective 
than the open ditch. These ex- 
periments led to the installation of a 
line of porous tile duct in the earth 
above the conduit, surrounded with 
clean sand. The leakage of water 
through the pores of this duct has 
been found very effective in reducing 
the temperature of the cables. When- 
ever the temperature of the cables is 
found by exploring with a resistance 
thermometer to approach the danger 
point, water is turned into the porous 
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drain tile, and the temperature is taken 
on successive days to see whether the 
desired reduction has been obtained. 
In this way one or two men, with re- 
sistance thermometers attached to long 
leads, can keep track of and control 
the temperature of the cables in a 
large system. No breakdowns of in- 
sulation of cables have occurred due 
to high temperature since the adoption 
of this method. 

The discussion was opened by Henry 
W. Fisher, who computed that the 
amount of water used by the author 
would be just about sufficient to carry 
off by convection the heat generated. 
He also presented a written discussion 
by Charles W. Davis, describing ex- 
periments which were made to deter- 
mine the temperature in the ground 
three feet below the surface, and the 
precautions necessary to prevent er- 
rors in doing so. This temperature is® 
greatly affected by the nature of the 
surface and by percolation of water. 
City streets receive a maximum of so- 
lar radiation and but little water; 
hence higher temperatures are ob- 
served here than elsewhere. The 
curve he obtained was similar to that 
of Mr. Imlay, the maximum tempera- 
ture, in August, being 68 degrees, and 
the minimum, in March, 37 degrees. 

W. S. Clark stated that in Schenec- 
tady the temperature three feet below 
the surface will reach the freezing 
point of water during the winter. He 
referred to an old tie line in Chicago 
where water had been used for cool- 
ing, and to a conduit in St. Louis, 
where the temperature only varied two 
degrees in 24 hours on a sunshiny day. 
The clay around this conduit was 
baked by the heat. He thought water- 
proof ducts should be used, so that wet 
soil would not be objectionable. 

Philip Torchio referred to a cable 
which could not be loaded as high in 
summer as in winter, and the effect of 
the surrounding soil upon the temper- 
ature. 

W. S. Franklin pointed out that the 
condition of soil with respect to mois- 
ture, and its variations with time, could 
be determined by measurements of the 
electrical conductivity of the soil. 

P. W. Sothman referred to the use 
of unglazed conduits in Europe, and 
the claim that heat was dissipated 
from them much better than from the 
waterproof type. 

G. N. Lemmon told of a case at 
Youngstown, O., where a cable was 
fused at the point where it passed un- 
der a car barn and was surrounded by 
dry earth and ashes; whereas the por- 
tion under the sidewalk, which was ex- 
posed to greater moisture, was not af- 
fected. 

Messrs. Windringham and C. A. 
Adams also joined in the discussion. 

The next paper was entitled, “Oil 
Circuit-Breakers; Notes on Arc Phe- 


nomena and Tendencies in Design,” 
by K. C. Randall. 


Oil Circuit-Breakers. 

With an ideal oil circuit-breaker the 
current will not continue after the first 
zero value following separation of con- 
tacts. If the separation is not suff- 
cient, or condensation and removal of 
gases not adequate, or there is a suf- 
ficient quantity of volatilized metal in 
the arc, the current will be re-estab- 
lished. Each time it is re-established 
energy is dissipated. The oftener this 
is repeated, the more the contacts are 
burned, the more the oil deteriorates, 
and the less the chance of final inter- 
ruption. The energy dissipated is 
generally proportional to the frequency. 
At higher potentials, insulation prob- 
lems largely govern the dimensions. 
At lower potentials, mechanical consid- 
erations dominate. Length of break is 
important. Except for arc gases it 
need only be slightly greater than the 
oil distance which the available poten- 
tial would puncture. In practice it may 
be up to ten times this value. A num- 
ber of breaks in series seems desirable. 
Accelerating devices for rapid opening 
and closing are now common. Modern 
practice favors solenoid operation for 
remote-controlled breakers. The maxi- 
mum power that plain breakers now 
built could rupture is about equivalent 
to a short-circuit on generators rated at 
150,000 kilovolt-amperes. It is best 
handled at about 15,000 volts. In en- 
deavoring to raise the power limit, re- 
sistance and reactance breakers were 
developed. The latter has proved most 
suitable, being placed in shunt with one 
break, with a second break in series. 
The present tendency is mainly to im- 
prove mechanical details, giving in- 
creased strength of tanks, rapid con- 
tact separation, provision for vented 
expulsion chambers, arrangement for 
replaceable contact parts, employment 
of larger-capacity pole units. The 
question of rating was also considered. 


This paper was discussed by W. S. 
Franklin, Philip Torchio, H. R. Sum- 
merhayes, and P. M. Lincoln. 

Mr. Torchio told of a circuit-breaker 
exhibited at the Turin Exposition, in 
which the oil was under pressure. 

Mr. Summerhayes pointed out that 
the pressure at the arc could probably 
not be increased over the value pro- 
duced by the arc itself. With two 
breaks in series, he thought it better 
not to have any reactance in shunt. 
He claimed that motor operation of 
circuit-breakers was quite as efficient 
and satisfactory as solenoid operation. 

Mr. Lincoln pointed out that reac- 
tance, rather than resistance, was used 
in shunt with the break on account of 
the large size of resistor which would 
be necessary. 

In closing the discussion, Mr. Ran- 
dall said that resistance had been tried 
for this purpose, but reactance had 
been found more suitable. He favored 
a reactor in series, rather than in 
parallel with the break, as this would 
relieve the circuit-breaker; but oper- 
ators do not desire this. The cases of 
circult-breakers are sometimes sealed, 
without any vent, but in that case it be- 
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comes necessary to have an air cushion. 

A paper was then presented by F. 
W. Peek, Jr., entitled, “(Comparison of 
Calculated and Measured Corona-Loss 
Curves.” 

Comparison of Calculated and Meas- 
ured Corona-Loss Curves. 

Corona loss curves made on a num- 
ber of experimental and practical lines 
by different investigators have been 
corrected and plotted. The loss has 
been calculated by the quadratic law, 
p=c (e—e)’, for each case under the 
same conditions as’ to spacing, conduc- 
tor diameter, altitude, etc., and plotted 
for comparison. It is of interest to 
note that the measured values were 
made at various parts of the country. 
The time period covers a number of 
years and the altitude varies from sea 
level to 10,000 feet. An exact check of 
calculated and measured losses cannot 
be expected, as the exact conditions 
are not always known as to conductor 
surface, wave shape, etc. Such losses 
are also difhcult to measure, especially 
on practical lines where the voltage 
range is quite small and there are a 
large number of corrections to make. 
The check 1s as close as the accuracy 
of the measurements permits. The 
Variations from the calculated values 
are in most cases due to the fact that 
practical measurements have been made 
on the unstable part of the curve be- 
low the visual critical-voltage value. 
The losses at this part of the curve 
are fully discussed. 

This paper was discussed by J. B. 
Whitehead and Philip Torchio. Dr. 
Whitehead thought that the equation 
for corona loss should not be applied 
below the point at which visible co- 
rona appears. Experimental values be- 
low this point seem to be very erratic, 
some being larger and some smaller 
than the computed values. There is no 
experimental evidence for such a point 
as is represented by the value for dis- 
ruptive voltage appearing in the equa- 
tion. Laboratory experiments indicate 
that there is no loss without ionization, 
and the latter takes place gradually. 
It does not start suddenly and jump 
to a specified value, even with cleaned 
wires, as was indicated by the author. 
The voltage of a transmission line 
should be chosen with a recognition of 
the irregularities taking place below 
the voltage of visible corona. 

In closing the discussion, Mr. Peek 
pointed out that the value ¢ is deter- 
mined from observations at higher volt- 
ages, where there is very little exper 
mental error. In answer to a question 
by Mr. Torchio, he stated that the p0 
tential gradient for very short dis- 
tances was very greatly increased 
above the value applying to a 
gaps, and it might reach a value ° 
250,000 volts per centimeter for a 84? 
of 0.001 centimeter between jae 
The distance at which this gradi" 
becomes variable depends upon t" 
radius of the spheres. 

A paper by Charles I. Burkholder 
and Nicholas Stahl, entitled “A 100,000- 
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volt Portable Substation,’ was then 
presented by Mr. Stahl. 


A 100,000-Volt Portable Substation. 


Expanding needs of the Southern 

Power Company system, paralleled 
by many miles of railroads, required 
a flexible-connection portable trans- 
former station of large capacity, and 
self-contained on a single car. The 
equipment in operation is of 4,000 kilo- 
watts and provided with high and low- 
tension switch gear, instruments, panel, 
wiring and cables, oil-insulated, self- 
cooled transformers with motor-driven 
blower for forced air draft, special 
means of establishing the high-tension 
delta with 100,000-volt clearances, after 
transformer terminals and high-tension 
switches have been raised by a port- 
able derrick, from receptacles where 
all fragile parts are protected from ma- 
licious tampering. Besides meeting 
standard freight-car requirements for 
transportation, substantial, specially 
braced trussed superstructure is pro- 
vided for supporting cabs and switch- 
gear, which latter, as well as trans- 
former terminals, must be lowered, 
during transit, to meet railroad clear- 
ances. Unusual flexibility of voltage 
connections is secured, contributing 
largely to the successful operation. 
Current for lights, instruments and 
blower motor is obtained from aux- 
iliary transformer windings incorpo- 
rated with the main units. Low-ten- 
sion arrangements allow operation at 
various voltages with minimum switch- 
ing. The entire equipment is designed 
for simplicity and dispatch in disas- 
sembly for transit, and reassembly in 
new location. It is used for breakdown 
service, spare capacity, temporary re- 
placement of distributing or tie-in sub- 
station during enlargement or rebuild- 
ing, emergency service for central sta- 
tions or isolated plants, tentative serv- 
ice for prospective customers, pioneer 
service, etc. 


This paper was discussed by K. C. 

Randall, J. C. Smith, and L. W. Chubb. 
In answer to their questions, Mr. Stahl 
stated that lightning arresters were not 
necessary, as portable substations had 
the protection of the arresters con- 
nected with the permanent stations to 
which they were connected. Electro- 
lytic arresters would be subject to 
slopping of the liquid in transport, so 
that a less efficient type would have 
to be used; and anyhow, the car was 
about full. Single-phase transformers 
were used in preference to one three- 
phase transformer, because that is the 
universal practice of the Southern 
Power Company; and, moreover, in 
case of a fault in one transformer, the 
other two can be operated in open 
delta. There was no room on the car 
for an oil switch, and it would also be 
liable to slopping. 


The Status of the Engineer. 


On Wednesday evening the session 
vas devoted to the subject, “The Status 
of the Engineer.” President P. M. 
Lincoln occupied the chair, and an 
opening address was made by Lewis 
B. Stillwell. Mr. Stillwell did not at- 
tempt to cover the subject compre- 


t 


hensively, but, in introducing it, spoke 
principally regarding coordinated policy 
and action by the several large engi- 
neering societies of the country. He 
pointed out that engineers have not 
taken the active part in public affairs 
which was justified, and, as a result, 
both public and law-makers are hope- 
lessly befogged on such questions as 
the conservation of waterpower. En- 
gineering quesitons should not be left 
to politicians for settlement, but the 
ergineer should assert himself as a 
citizen. If he buries himself in his 
professional work, he can not be a 
leader of men. While recognition for 
the engineer may lag behind achieve- 
ment, every achievement has an in- 
fluence in bringing recognition. 

With regard to improving the status 
of the engineer, he thought that, first 
of all, students in the technical schools 
should be given less technical knowl- 
edge and more mental training. He 
favored a four-year college course pre- 
paratory to two years of engineering 
study. The exclusion of undesirable 
men from membership in the engineer- 
ing societies is another step that should 
be taken. While several of the socie- 
ties have codes of ethics, these do not 
at present carry very great weight. The 
societies should discipline members 
who violate their codes, and dishonest 
members should invariably be expelled, 
as is done by legal associations. A 


definite policy regarding the licensing - 


of engineers should be adopted jointly 
by the various engineering societies, 
which heretofore have been divided on 
this subject. Engineers should also 
endeavor to direct public policy along 
economic lines. 

The next speaker was E. W. Rice, 
president of the General Electric Com- 
pany, who included in the term “en- 
gineering” chemists, sanitarians, and 
others whose efforts lay along similar 
lines. The engineer has done more 
than any one else to change the activi- 
ties of civilized peoples, and he should 
feel the responsibility which accom- 
panies such things. The engineer is 
commonly supposed to lack executive 
ability, salesmanship, financial ability, 
ctc. He pointed out that the qualities 
of integrity, intelligence, common sense, 
and others that go toward success in 
life are not professional, but personal, 
qualities. The engineer deals largely 
with nature, which leads to his slight- 
ing human affairs sometimes. While 
engineers do not always agree in their 
opinions, these opinions are always 
based upon facts, and the engineer is 
always ready to consider facts. He 
consequently blends, in an excellent 
manner, conservatism with radicalism. 
Since he must be honest with nature, 
and with himself, he is naturally honest 
with his fellows, and men of this type 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 391 


are greatly needed in business affairs, 
both large and small. The old type of 
salesman is being largely displaced by 
the engineer-salesman. There is a still 
bigger field for the engineer in busi- 
ness and public affairs. Engineers 
should have a large part in the conduct 
o; these affairs, and also in making 
the rules under which business is done. 
He pointed out that the United States 
Senate is made up of lawyers to the 
extent of 75 per cent of its member- 
ship, and the House of Representatives 
6£ per cent, with but a single engineer 
in its membership. The situation in 
the New York State Legislature is 
similar. Since engineers have such a 
large part in determining the ordinary 
affairs of life, they should have a much 
greater part in governmental affairs. 
The next speaker was E. M. Herr, 
president of the Westinghouse Electric 
& Manufacturing Company. Mr. Herr 
said that the engineer stands for prog- 
ress and improvements. The old defi- 
nition of engineering must be extended 
to include men. We now have the 
efficiency engineer, who is concerned 
with the management of men. Both 
this field of management and com- 
mercial lines are now being opened to 
engineers, since the training which an 
engineer receives is needed in both of 
these activities. The relation of cause 
and effect must be considered in deal- 
ing with men, as well as in dealing 
with materials. The engineer is well 
fitted for this, except for his tendency 
to depend upon mathematical analysis, 
which is not applicable to human rela- 
tions. 
-= Alexander C. Humphreys, president 
cf the Stevens Institute of Technology, 
was the next speaker. He placed great 
emphasis upon character. He thought 
students in technical schools should be 
well grounded in fundamentals, but that 
specialization should be left until after 
graduation. He pointed out that much 
material now goes into the transactions 
of the engineering societies that needs 
to be digested, and much more that 
should be contradicted. The industrial 
problems of this country now confront- 
ing us require solution if we are to 
have prosperity, yet the engineer and 
the industrial worker are among those 
least considered in working out these 
problems. He quoted Senator Root as 
saying that entirely too many laws are 
passed, and there are too many lawyers 
in legislative bodies. It is partly the 
engineer's own fault that he does not 
have a larger part in civic affairs, as he 
should have. Along with his educa- 
tion and training goes the responsibility 
to apply his talents in helping to direct 
public affairs. He concluded with a 
plea for greater engineering represen- 
tation upon public-utility commissions. 
Engineers have a better judicial train- 
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ing than lawyers, who usually have the 
point of view of advocates. 

George F. Swain, professor at Har- 
vard University, was the next speaker, 
and he agreed that engineers are not 
appreciated and do not have the lead- 
ership in public life which they should 
have. He then analyzed the reasons 
for this condition, and the remedies. 
He stated that the engineer was, on the 
average, as well paid as the members 
of other professions, and the fees to- 
day are much larger than they were 20 
years ago, although the maximum fees 
de not equal those in the legal and 
medical professions, because the emo- 
tional elements of love, hate and ava- 
rice are not involved. While this is an 
age of applied science, law and busi- 
ness are also necessary, and there is 
no inherent reason why the engineer 
should lead and be the employer, rather 
than the others. This is a question 
of personality, and if the engineer 
does not lead, it must be because he 
lacks the personal qualities, such as 
character, tact, ability to handle men, 
breadth of vision, and presence. These 


things are partly due to training, and 


there is no reason to suppose that any 
one class of men are inherently more 
capable than another. However, many 
of the more capable men choose a busi- 
ness career. They should be encouraged 
tc go into engineering. He did not 
think the engineer was trained to think 
any straighter than the lawyer or the 
business man. A lawyer is very care- 
ful to consider the exact meaning of 
words, and he also studies both sides 
o: his case. He therefore gets a bet- 
ter mental training. He also usually 
has a greater breadth of view than the 
engineer, who is apt to become too ab- 
sorbed in details. He agreed that the 
curriculum of an engineering school 
should cover mainly the fundamentals 
and English, and give less time to tech- 
nical details. The fact that engineer- 
ing is so largely mathematical is one 
reason that the engineer has not been 
more prominent in dealing with human 
problems. He needs a broad outlook 
upon the world. involving the study of 
kistory, psychology, etc. The engineer 
of the future should be trained in the 
qualities which go to make up person- 
ality. 

Henry G. Stott followed Professor 
Swain, and stated that he considered 
the status of the engineer fairly satis- 
factory, except in relation to govern- 
ment work, where he is not properly 
recognized, and the credit for his 
achievements goes to some executive 
officer in charge of the work. Engi- 
neers may be divided into two large 
classes—those who specialize in one or 
two branches and who have their re- 
ward in their achievements. and those 
who shift to executive positions. He 
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said that the definition of engineering 
must be enlarged as follows: “The art 
of organizing and directing men, and 
utilizing the forces of nature for the 
benefit of the human race.” 

The last address of the evening was 
by J. J. Carty, who pointed out that all 
of the engineer's work is of the co- 
operative kind, as he must co-operate 
with others, either within or outside 
of his own profession. He must always 
deal with men as well as with things, 
and his purpose always is to increase 
the productivity of labor. He pointed 
cut that the design of labor-saving 
miachinery involves not only mechan- 
ical ability but economic problems, 
since the device designed must save 
more per annum than the annual 
charges on its cost. He called atten- 
tion to the great influence of the mod- 
ern developments in transportation and 
in communication upon the life of the 
nation, and said that these things had 
reacted upon the engineer himself. The 
varieties of engineering have greatly 
multiplied in number, but he did not 
include in them the efficiency engineer, 
who, he said, dealt really with the 
science of management; and manage- 
ment should be distinguished from en- 
gineering. 

The first paper on Thursday morn- 
ing was by Frederick Bedell and E. 
C. Mayer. It was entitled “Distor- 
tion of Alternating-Current Wave 
Caused by Cyclic Variation in Resist- 
ance,” and was presented by Professor 
Eedell. 


Distortion of Current Wave Caused by 
Cyclic Variation in Resistance. 

An alternating current flowing 
through an unvarying non-inductive re- 
sistance has a wave-form that is un- 
distorted and is identical with the 
wave-form of electromotive force. If 
the resistance varies during each cycle 
on account of changing current and 
temperature the current wave will be 
distorted and will contain a third har- 
monic that will flatten the current wave 
when the temperature coefficient is 
positive and will neak the current wave 
when the temperature coefficient is 
negative. If there is temperature lag 
in the resistance the third harmonic 
of the current will be retarded in 
phase, and likewise cause a slight 
shitting of the fundamental of current 
with respect to the electromotive 
force. Due to this distortion of cur- 
rent wave power-factor becomes less 
than unity and a vector diagram in 
more than two dimensions is required 
to show the true relations between cur- 


rent, electromotive force and power- 
factor. These conclusions, reached 
theoretically, conform with the ex- 


perimental facts so far as known. 


The discussion was opened by C. H. 
Sharp, who spoke of the bearing of 
the paper on tungsten lamps operat- 
ing with alternating current. He re- 
tcrred to experiments in which he had 
fcund a noticeable difference in the 
resistance of such lamps with alter- 
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nating and direct current, but this dif- 
ference was very small, and the power- 
actor was very slightly affected 

John B. Taylor referred to the cyclic 
changes in resistance which take place 
in the telephone transmitter, where, 
with a source of direct current, the 
current changes follow the same cycle. 
In the .wireless telephone the source 
is high-frequency alternating current of, 
sz.y, 100,000 cycles, whereas the resist- 
ance changes at the rate of perhaps 
1,000 cycles per second. It has been 
proposed to use current from a low- 
frequency source in the ordinary trans- 
mitter circuit. While speech can be 
understood under such conditions, 
musical tones are no longer trans- 
mitted at their original pitch, but ap- 
parently differential tones result. He 
pointed out that the third harmonic 
found by the author is a purely mathe- 
matical quantity, without physical sig- 
nificance, since the physical change cor- 
responding to it takes place only once 
per half cycle. 

Crosby Field-Frank pointed out that 
the author had dealt with circuits in 
which Ohm’s law is fulfilled. This is 
not the case in the coherer, which pre- 
sents an interesting case of cyclic 
change in resistance. He presented a 
diagram illustrating the hysteresis loop 
obtained under these conditions, refer- 
ring especially to carborundum, which 
has a negative temperature coefficient 
of resistance. 

L. W. Chubb referred to the energy 
equation applying to an incandescent 
lamp, and pointed out that a third har- 
monic was indicated in the current 
Variations. 

After some remarks by C. R. Un- 
derhill, Professor Bedell closed the 
discussion. 

The next paper was entitled “Dim 
mers for Tungsten Lamps,” by Alfred 
E. Waller. 

Dimmers for Tungsten Lamps. 


The advent of tungsten lamps for 
theater lighting made necessary a com- 
plete re-design of the dimming 3f- 
paratus. Dimmers designed for the 
control of carbon lamps do not give 
smooth and flickerless regulation when 
used with equal loads of tungsten 
lamps. This is due to the temperature 
coefficient of resistance of the lamp 
hlaments, that of the carbon filaments 
being negative, and that of the tung- 
sten filaments positive. Curves are 
shown to indicate the change in lamp 
resistance and candlepower for var 
ous watt inputs. Curves for both car- 
bon and tungsten lamps are shown 1n 
order to bring out the contrast. and 4 
method described for determining the 
resistance per step and number of steps 
in the dimmer designed for control 0 
tungsten lamps. Steps of one volt ate 
found to be the largest which are satis- 
factory for 110-volt lamps. The author 
gives a brief indication of mechanical 
requirements in dimmer design. 

The discussion was opened by Leon- 


ard Kebler, who stated that, after the 
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determination of the resistance steps, 
the most important points of design 
had reference to the contact shoes. On 
account of the lack of lubrication, the 
rubbing surfaces should be of different 
materials. He preferred making the 
shoes of copper and the stationary con- 
tacts of brass. The same considera- 
tions apply for the bearing surfaces of 
the rheostat arms. These should have 
no lost motion. 

C. D. Knight discussed the best re- 
sistance steps to use in the rheostat, 
and came to conclusions slightly dif- 
ferent from those of the author. It 
is sometimes necessary to light a thea- 
ter stage very gradually. This involves 
the use of a resistance in the dimmer 
equal to five times the hot resistance 
of the lamps. 

H. Ward Leonard stated that dim- 
mers should be built compactly, and 
that each element should be worked at 
its maximum capacity. He referred to 
the history of the subject, and cited 
the installation in McVickers Theater, 
in Chicago, in 1885, which was the first 
interlocking dimmer constructed. This 
took about 20 times the space which 
is required today for an equivalent in- 
stallation in plate form. 

John B. Taylor, Comfort A. Adams 
and W. S. Franklin also joined in the 
discussion. 

In closing Mr. Waller stated that 
the scheme of gradually changing the 
current in one of two lamps until the 
difference was just noticeable had been 
tned, but that the eye can distinguish 
smaller changes in the resulting illumi- 
nation than are indicated by this 
method. Steps of one volt give an 
imperceptible change. Even steps of 
one volt, however, represent a more 
rapid change at one end of the range 
than at the other, and consequently 
the rate of shifting the rheostat is 
varied by the stage electrician. 

C. S. McDowell then presented a 
Paper on “Searchlights.” 


Searchlights. 


Searchlights have remained practical- 

y the same for the past 25 years, al- 
though there is great necessity of an 
improved searchlight on account of the 
increased range of torpedoes and in- 
creased speed of torpedo boats. The 
Constituent parts of a searchlight are 
given in the, paper, and some of the 
essential and desirable features of the 
various parts are shown. Methods of 
testing searchlight mirrors are given, 
with illustrative figures. The results 
of tests conducted on Navy standard 
Bean and 60-inch searchlights and 
fig 44-inch searchlight show the lat- 
Mure te, be much more efficient in 
ei distant objects. Relative 
Te ~ a shown in the figures. In 
and = emp the carbons are rotated 
n pathed in an inert gas. The 
mete i Pam is fixed, the carbon be- 

sumptio "rough it at the rate of con- 

aeeoa the rate of feed is automatic- 

ntrolled. The negative carbon 
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is controlled by hand. Current is sup- 
plied through roller contacts. The pos- 
itive carbon is cored with a rare earth 
of very high melting point. Its area 
is 201 square millimeters. The maxi- 
mum intrinsic brilliancy is over 438 
candlepower per square millimeter. 
The light is of more bluish white than 
ordinary, and the beam more con- 
centrated. The maximum candlepower 
is 88,000, as against 45,000 with others. 


E. H. Martindale presented written 
discussion by R. B. Chilląs, Jr., who 
has carried out a large number of ex- 
periments with searchlight carbons. He 


referred to the dependence of efficiency | 


upon the length of arc, which is limited 
by the stability o” the arc and the per- 
missible frequency of outages. The 
nature of the negative carbon is im- 
portant in this respect, and a proper 
selection gives a steady arc and conse- 
quent increased arc length. He had 
found the best form to be a tapering 
tip, which is copper-plated to give bet- 
ter conductivity. The diameter can 
then be reduced. In the Beck lamp the 
crater has an area of about 200 square 
millimeters. The most improved elec- 
trodes for the Navy type of search- 
light have a total cross-section of 650 
square millimeters, but on account of 
the spindling, the actual area of crater 
is only 280 square millimeters. These 
electrodes have given much better re- 
sults than those quoted in the paper. 
There is also less wandering of the 
arc, which remains in the focus of the 
reflector. He suggested the use of a 
fixed feeding ratio, using a chain gear 
with an idler, which would take care 
of irregularities and departures from 
the assumed ratio of consumption. A 
table of dimensions of the old and the 
new standard carbons for 36-inch and 
60-inch searchlights was given. He 
then explained a rapid method of 
photometering searchlights by the use 
of the integrating sphere. 

Karl G. Frank referred to the ex- 
cellence of the Siemens-Schuckert reg- 
ular factory output of mirrors, which 
had been computed for them by Pro- 
fessor Munker. He disputed the state- 
ment that carbon volatilized at 1,800 
degrees, and considered that any effect 
obtained at this temperature was due 
te the carrying of carbon particles in 
the arc stream. He referred to the 
work of Lummer in measuring the arc 
temperature at different pressures. 
The latter found no vaporization up to 
3,000 degrees centigrade. Under a 
pressure of 22 atmospheres he had car- 
ricd the temperature up to 6,000 de- 
grees centigrade, and he thought he 
had obtained liquefied carbon. The re- 
sults obtained with the Beck lamp were 
due largely to the high temperature 
attained. The Siemens-Schuckert Com- 
pany is also using smaller negative 
electrodes of 40 millimeters diameter, 
and these have been supplied to the 
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new Argentine battleships. He referred 
to the effect of atmospheric absorp- 
tion upon the results attained, this ab- 
sorption varying from 2 to 50 per cent, 
or even higher in case of fog. In the 
Mediterranean the range is much larger 
than in the Baltic Sea, for instance. A 
90-centimeter searchlight ordinarily has 
a range of about one mile. 

H. A. Hornor spoke of the good work 
done by government engineers in in- 
vestigating apparatus used, and the im- 
portance of the advances made in 
searchlights. 

Richard Fleming pointed out that a 
small electrode permits better focus- 
ing, because it prevents wandering of 
the crater. It also gives a higher in- 
tensity. He thought that the disap- 
pearance of carbon at 1,800 degrees was 
due to oxidation rather than vaporiza- 
tion. He preferred a clamping contact 
to the roller contacts used on the Beck 
lamp. 

W. S. Franklin pointed out that if 
the source of light is not a point, there 
is no shape of reflector which will 
prevent a conical beam of light. 

C. H. Sharp said that the parallel 
beam of light which would result from 
a true point source and parabolic mir- 
ror was not desirable, since too small 
an area would be illuminated to be 
visible at a great distance. The size 
cf the crater determines the divergence 
of the beam. The brightness of the 
crater should be as high as possible, 
and then extension of the surface is 
an advantage, since it results in the 
illumination of a greater area. The ad- 
vantage of the Beck lamp is a higher 
specific brightness over the entire end 
of the carbon electrode. 

In closing the discussion, Lieutenant 
McDowell stated that the electrodes 
used in the tests were what were stand- 
ard in the Navy at that time. Since 
then smaller sizes of electrode have 
been used, resulting in a steadier arc 
and more useful light. The Beck lamp 
requires no more attention in use than 
the ordinary searchlight. The gaseous 
atmosphere surrounding the electrodes 
is produced by the vaporization of 
alcohol under each electrode. This is 
accomplished by the use of an elec- 
tric heating coil. The mirror of the 
Beck lamp was less perfect than those 
cn the other types, so that the advan- 
tage existing could not be due to this 
element. 

Electrical Precipitation. 

The session on Friday morning was 
devoted to electrical precipitation. The 
subject was introduced by F. C. Cot- 
trell, who explained the organization 
and objects of the Research Corpora- 
tion, which was incorporated under the 
auspices of the Smithsonian Institution 
to prosecute work along this line. He 
also referred to a somewhat similar 
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institution founded through the in- 
itiative of Dr. Duncan, and known as 
the Mellon Institute of Industrial Re- 
search. The latter organization has 
dealt principally with the subject of 
black smoke, whereas the Research 
Corporation has investigated principally 
the subject of smelter fumes. The two 
institutions are co-operating in their 
division of the work. Dr. Cottrell in- 
dicated that future work would deal 
also with the subject of dispelling fog, 
which Sir Oliver Lodge has already 
demonstrated is feasible. The applica- 
tions which receive the support of com- 
mercial interests were those which 
were naturally taken up first, whereas 
the developments which are rather a 
matter of general public interest will 
follow later. It has been planned to 
carry out demonstrations and experi- 
ments at San Francisco during the 
Panama-Pacific Exposition. 

W. W. Strong then presented a pa- 
per entitled “Electrical Precipitation— 
Theory of the Removal of Suspended 
Matter From Fluids.” This was fol- 
lowed by two other papers and all were 
discussed together. “Theoretical and 
Experimental Considerations of Elec- 
trical Precipitation,” was presented by 
A. F. Nesbit, and “Practical Applica- 
tions of Electrical Precipitation and 
Progress of the Research Corporation,” 
by Linn Rradley. Each of the speakers 
used lantern slides to illustrate his 
subject. and the two latter also made 
use of motion pictures. Mr. Bradley 
also gave a demonstration of the pre- 
cipitation of both white and black 
fumes, which were generated upon the 
platform and caused to rise through a 
pipe. This pipe formed one electrode 
and a wire suspended in its axis formed 
the other electrode of a circuit, which 
was supplied with current at 40.000 
volts. This current was first rectified 
by passing through a mechanical recti- 
fier driven by a synchronous motor. 
The corona which occurs around such 
a wire was also demonstrated. 
Theory of the Removal of Suspended 

Matter from Fluids. 

The frictional resistance of a small 
particle moving through a fluid is given 
by the law of Stokes. Knowing the 
density and size of the particles and 
the coefħcient of viscosity of the me- 
dium, the amount of energy required 
to remove suspended matter from fluids 
can be calculated. From the formulas 
the relative efficiencies of the differ- 
ent methods used to remove suspended 
matter from gases can be obtained. 
From these formulas the electrical 
method is shown to be especially 
adapted to fine suspended particles or 
to a mixture of gases that can be se- 
lectively ionized. In a practical case 
of electrical precipitation of smoke it 
is shown that approximately 4 per cent 
of the energv of the corona discharge 
is actually expended in the process of 
precipitation. The distribution of the 


energy of the corona discharge is dis- 
cussed. The nature of the ionization 


is also briefly described. The applica- 
tion of the theory of electrical pre- 
cipitation is given so that it is possible 
to determine the best working condi- 
tions for precipitating a given kind of 


suspended matter from a given fluid.. 


The theory also indicates the limits 
of usefulness of the method of elec- 
trical precipitation. 


Theoretical and Experimental Con- 
siderations. 


The theory of electrical precipitation 
of suspended matter in gases is in- 
separably connected with the phenom- 
ena of ionization and the laws of elec- 
trically charged bodies. The motion 
of the suspended particle is like that 
of the charged pith ball in familiar 
experiments, but the charge is ob- 
tained by ionization instead of con- 
tact. The paper shows that electrical 
precipitation occurs in nature and then 
by calling attention to the structure 
of matter shows how ionization is 
brought about, how the ions, nuclei 
and aggregates are formed, and the 
final precipitation of these is effected 
by gravitation and the electric field. 
Experimental apparatus for electrical 
precipitation is given and attention is 
called to the differences between the 
appearance of the positive, negative 
and alternating corona. The experi- 
mental data have shown the superior- 
ity of the negative corona and the 
relative effectiveness of the size and 
shape of electrodes, temperature and 
conductance of gases, polarity and uni- 
formity of corona. 


Practical Applications. 


The technical and financial progress 
made by the Research Corporation 
since its organization in 1912 is given, 
and several plants are described. Volt- 
ages, electrode spacings, power con- 
sumption, etc., are given for several 
installations. Mention is made of a 
number of improvements in the elec- 
trical apparatus and means for its con- 
trol. Progress has been made towards 
standardization of apparatus for this 
work. The paper is illustrated with 
photographs of installations in various 
stages of operation. Curves and charts 
show the peculiar character of the cir- 
cuit, the method of obtaining data to 
be used in designing treaters and of 
conducting tests. Alternating current 
of 250,000 volts has been rectified and 
used for precipitating particles from 
gases. Fumes have been separated 
into fractions by means of tempera- 
ture control and the electric processes. 
A selected bibliography is included. 


These papers were discussed by W. 
S. Franklin, Saul Dushman, H. P. Hill, 
L. W. Chubb, John B. Taylor, J. H 
Davis and S. M. Kintner. 

Dr. Dushman called attention to the 
noise and other disadvantages of the 
mechanical rectifier, and pointed out 
that Langmuir has shown that a recti- 
fer suitable for use up to 100,000 volts 
can be made by using a hot wire and a 
plate as electrodes in a vacuum tube. 
Current will pass between these only 
when the wire is the negative electrode. 
The efficiency of such a rectifier is 
about 95 per cent. It can handle cur- 
rents up to 0.5 ampere, but where 
larger currents are necessary, a num- 
ber of rectifiers may be used in par- 


Vol. 66—No. 9 


allel. Dr. Nesbit stated that this form 
of rectifier had already been used and 
found satisfactory. ° 

Professor Franklin stated that pre- 
cipitation through the force of the 
electrical field acting upon polarized 
particles was not feasible, because the 
necessary gradient becomes enormous 
when the particles are small. It is 
for this reason that corona conditions, 
causing ionization, are necessary. 

Dr. Strong pointed out that the static 
influence machine was not to be con- 
sidered for practical use, since a trans- 
former weighing not over 75 pounds 
will supply 40,000 volts, and with the 
vacuum rectifier forms a very portable 
and compact apparatus. He stated, also. 
that precipitation through the effect of 
polarizing the particles was not prac- 
tical. The action becomes better and 
better as the conditions for sparking 
are approached; that is, with the maxi- 
mum ionization current. The electrical 
charge on a single particle probably 
amounts to 50 or 100 C. G. S. electro- 
static units. 

Dr. Nesbit said that the precipita- 
tion of smoke would be feasible upon 
locomotives standing in round-houses, 
but not when moving at high veloci- 
ties. 

In closing the discussion, Mr. Brad- 
ley, answering a question, stated that 
in the mechanical rectifer a long arc 
of contact is necessary to get sufh- 
cient ionization, although only the 
higher points of the wave may be 
active. Frequency has some effect. also, 
upon the most efficient design of the 
apparatus. He stated that the choice 
of voltage and other conditions must 
be made to suit practical requirements. 
and attainment of results was consid- 
ered more important than efficiency in 
the use of power. Excessive voltages are 
avoided as far as possible, but are 
sometimes necessary on account of the 
large diameter of stacks. Unless a sufi- 
ciently high voltage is used, good re- 
sults cannot be obtained. The design 
is usually drawn up to permit some 
flexibility with respect to the voltage 
and power used. The use of a fe- 
actance in the discharge circuit had 
been tried, without any especially good 
results. It was not considered neces 
sary to install a condenser also, as 
the electrodes themselves constitute 3 
condenser. As arcing between the elec- 
trodes does no particular harm, no 
special pains were taken to eliminate 
it. 

Mr. Kintner pointed out that con- 
densers for such high voltages are too 
expensive in proportion to the bene- 
fit derived from them. 

The last session of the convention 


“was called to order on Friday after- 


noon at 2:30 o'clock, and was devoted 
e + n 
to the subject of “Electrical Porcelain, 


Fan VËN ma eA a iaaa a E T A I a 
i r . . ’ a‘ . : we ee ue 


February 27, 1915 


a paper with this title bemg presented 
by E. E. F. Creighton. 


Electrical Porcelain. 


Part I treats of the reasons for 
using the high-frequency oscillator 
for testing porcelain insulators. The 
oscillator is a combination of a 60- 
cycle transformer, a condenser, a 
spark gap, and an oscillation air-core 
transformer. The 60-cycle potential 
charges the condenser and the con- 
denser discharges through the gap and 
the transformer. This sets up high- 
frequency wave trains of the same na- 
ture as the wave trains that take place 
on the transmission line. This high- 
frequency potential strain is the only 
kind that damages the insulators. The 
60-cycle potential is always far below 
the puncture potential and arc-over po- 
tential of the insulators. 


In Part II it is shown that the prin- 
cipal factors in the manufacture of 
porcelain which affect the final prod- 
ucts are: (1) the choice of ingredients 
—ball clay, china clay, feldspar, and 
Hint, (2) The problem involved in 
getting a homogeneous mixture of 
these pulverized materials. (3) The 
problem of drying out the moisture 
without causing unequal contractions 
which crack the green porcelain. (4) 
The early dehydration in the furnace 
in which as much as 14 per cent of 
moisture is given out. (5) Proper time 
and temperature for vitrification. The 
mechanical processes through which 
porcelain is carried are of the greatest 
importance in getting good electrical 
porcelain. It can be stated that de- 
fective porcelains are in general due 
to the accidents of manufacture, the 
dielectric strength of all the porcelains 
being passably good except for flaws. 

Part III includes data on tests car- 
red out mostly with the high-fre- 
quency outfit. An electrical method is 
shown of producing failure along in- 
visible cleavage surfaces in the porce- 
lain body. This examination should be 
useful to the porcelain manufacturer to 
indicate how nearly the porcelain is 
approaching to a weakness which will 
cause the rejection of the porcelain 
piece. Another method, using poten- 
tial gradient to investigate the homo- 
geneity of the porcelain, may be found 
ot use in determining the etticiency of 
the pug mill which is used to mix the 
Ingredients when the porcelain is in 
the early plastic stage. 


A. O. Austin opened the discussion. 

He pointed out that electrical require- 
ments have caused a marked change in 
the ‘methods of manufacture of por- 
celain. Insulators have often failed at 
Voltages less than those for which they 
were designed, indicating that perfect 
uniformity in the manufacture has not 
been attained. He then proceeded to 
discuss methods of testing, and il- 
lustrated this work with numerous lan- 
tern slides. He considered the oscil- 
a transformer valuable in climi- 
ae ee which have 
i Ei le in service after passing 
nee Hiatal He thought, how- 
raced igh-frequency phenomena 
ae ae ably not more than 1 per 

transmisi trouble which occurs on a 

plied A line which has been sup- 

h good insulators. He referred 
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to the importance of the time element 
in conducting tests. He did not con- 
sider it worth while to attempt to 
develop porcelain which would with- 
stand more than 200 to 250 kilovolts 
per inch. The oscillator test set has 
several advantages, one of which is 
furnishing high voltages at a compara- 
tively low cost. He did not consider a 
high ratio of breakdown to arc-over 
voltage desirable in all cases. For ex- 
ample, a ratio of 1.2 might be better 
than 2 in some cases. 

Crosby Field-Frank referred to the 
ease of operation of the oscillation 
transformer and the certainty of the 
results. He said that in testing in- 
sulating bushings which had already 
passed a 60-cycle test, the rejections 
averaged about 6 per cent, varying in 
different cases from 0 to 17 per cent. 

J. T. Lawson stated that the oscil- 
lator test set has been used by the 
Public Service Electric Company, in 
New Jersey, for testing insulators and 
weeding out the defective ones. Of 
insulators already in service, this test 
produced failures in about 1.6 per cent 
of the pin type, and 3.5 per cent of 
the disk type. Interruptions were re- 
duced to 45 in 1914, as compared with 
65 in the previous year. The lines of 
this company operate at 13,000 volts, 
25 and 60 cycles. Lantern slides were 
shown of the line equipment previously 
in use, and of the new type of in- 
sulator which has been adopted and 
is now in service on 60 miles of line. 
In the case of one section of line 
which was changed over, and which 
previously experienced about one fail- 
ure per week, there have been no fail- 
ures since the change was made, all of 
the new type of insulators having first 
been tested by the oscillation trans- 
former. The new type of insulator has 
a ratio of breakdown to arc-over volt- 
age of about two. 

Farley Osgood stated that this ratio 
might not be the best for lines operat- 
ing at higher voltages, where the prob- 
lems are quite different from those in 
the case of the Public Service Elec- 
tric Company. He stated that testing 
with the oscillation transformer had 
proved very satisfactory. 

L. L. Israel stated that the oscilla- 
tion transformer had been used at the 
New York Navy Yard in testing in- 
sulators for wireless work. Dielectric 
hysteresis had been found to be of 
first importance in causing breakdown, 
whereas accidental flaws in the porelain 
had minor influence. The method fol- 
lowed was about the same as that given 
in the paper, but it was found that 
there was considerable dependence on 
the value of high frequency, as well as 
the spark frequency and the amount of 
damping. The damping in his case was 
probably lower than in the case of Pro- 
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fessor Creighton’s apparatus. He stated 
that all breakdowns were influenced by 
the heating effect, and the voltage 
necessary varied inversely with the 
time of application; this time also 
varied inversely with the number 
of wave-trains per second. He thought, 
consequently, that the conditions 
specified in the paper were not 
sufficiently definite, and the wave-train 
employed no doubt varied from time to 
time. He pointed out that the wave- 
form of the applied voltage would 
vary with the type of insulator tested, 
since the latter acts as a condenser 
in circuit with a reactance. The wave- 
form would also ke affected by the 
spark-gap employed. 

R. P. Jackson said that the Westing- 
house Electric & Manufacturing Com- 
pany had employed two different 
methods for the impact test: (1) that 
described by Professor Creighton, and 
(2) the method of charging and dis- 
charging an air condenser described in 
a former paper by Imlay and Thomas. 
The oscillation transformer was more 
portable and involved no danger, since 
the high voltage was generated at high 
frequency. Comparative tests have 
been carried out, which show that in- 
sulators puncture at the same voltage, 
as measured by a sphere gap, regard- 
less of the frequency used. .The prin- 
cipal advantage of the oscillation trans- 
former is its convenience. When volt- 
tages are applied which cause corona 
without arcing, there are no more fail- 
ures at high frequency than at low fre- 
qeuncy. The disadvantage of the oscil- 
lation transformer is that the number 
of insulators which break down de- 
pends upon the time of application. 
This would indicate that all insulators 
tested are damaged to some extent. 
This test should therefore not be used 
universally, but may be applied for a 
very short time to weed out the worst 
specimens. By continuing the appli- 
cation for a suitable period, either 
method may he made to give equal 
severity of test. He did not think the 
time was yet ripe for standardizing 
any method of test. He then referred 
to tests made by applying direct cur- 
rent to the low-voltage coil of a trans- 
former, thus giving an impact test with 
a definite number of impacts. This test 
is just as severe as an alternating-cur- 
rent test, but eliminates the heating. 
Using the same voltage, it was found 
that flash-over occurs much -more fre- 
quently when the pin is the negative 
electrode, regardless of which side of 
the circuit is grounded. When the 
electrical stress is repeated a number 
of times in the same directfon, the por- 
celain withstands it better than when 
the glirection is reversed with each ap- 
plication. 

P. W. Sothman said that the high- 
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frequency test, while showing up weak- 
nesses that would otherwise require 
time, would not make other forms of 
test unnecessary. 

William Jacobi discussed the subject 
from the standpoint of the designer and 
producer of porcelain. He pointed out 
that the designer must first investi- 
gate his materials thoroughly, and that 
the manufacturer attempted to secure 
uniformity throughout the mass. It ts 
difficult to do this, however, as vitrifi- 
cation cannot be accurately controlled, 
and strains will arise in the insulator 
in cooling. The point of breakdown 
is often one where there is an initial 
strain. Stresses may be caused, too, 
by differences of temperature due to 
electric discharges themselves. The 
manufacturer is always ready to do 
whatever is possible to meet any given 
conditions of service. 

Julian C. Smith gave some results 
of tests on the high-tension line of 
the Shawinigan Water & Power Com- 
pany, which has been using an old 
design of disk-type insulator for about 
three years. There were 37,800 sus- 
pension units and 9,000 strain units. Of 
the former, 10,800 were end units, and 
of the latter, 2,400. The entire num- 
ber of failures has been 2.58 per cent; 
of the suspension units, 2.47 per cent; 
of the strain units, 2.79 per cent. The 
failure of. end units has been greater 
than the average, amounting to 3.39 
per cent; and more of these were at 
the line end than at the ground end. 
The group showing the greatest per- 
centage were at the line end of the 
Strain insulators. which showed 4.56 
per cent. He considered that a large 
percentage of the failures, about half, 
were due to mechanical conditions, and 
were fairly evenly scattered over the 
line. The remainder were probably due 
to local conditions of voltage. He has 
used the high-frequency test, but has 
not found it of any particular benefit. 
Units of the earlier design, when sub- 
jected to a change in temperature, can 
usually be made to fail. This is prob- 
ably due to the expansion of the cap. 
Newer designs behave better in this 
respect. 

In closing the discussion, Professor 
Creighton pointed out that the prob- 
lems which arise are different accord- 
ing to the conditions of operation, as, 
for insfance, on a 13,000-volt transmis- 
sion line, and in wireless installations. 
He reiterated that tests should be car- 
ried out under the conditions of actual 
operation, and what is suitable for one 
case 1s not the best for another. The 
principal difference between ordinary 
frequencies and frequencies over 100, 


000 cycles. per second is that in 
the former case the discharge will 
jump through the air. whereas in 
the latter case it follows the sur- 


face of the insulator. After he exhihited 
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some samples of punctured porcelain, 
the convention adjourned. 

On Thursday afternoon an inspec- 
tion trip was taken to the power house 
of the United Electric Light & Power 
Company, at 201st Street. 

On Thursday evening a dinner-dance 
was held at the Hotel Astor, where 
covers were laid for 350. The only in- 
cident to mar this event was the sud- 
den death of H. Ward Leonard, who 
was stricken at the dinner table, and 
although able to walk from the room, 
expired later in the evening, unknown 
to the other guests, except a few inti- 
mates who were quietly informed. An 
obituary notice of Mr. Leonard will 
be found on page 406. 
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Western Society of Engineers 
Upholds Status of Engineering 
Report. 


At a meeting of the Western Society 
of Engineers, held in Chicago, on Feb- 
ruary 1, important resolutions were 
passed bearing on the right of engi- 
neers to submit reports based on facts 
and unbiased by any other interest. 
The occasion arose from the criticism 
directed against the members of the 
Commission on Sewage Disposal and 
Water-Power Development, who re- 
cently submitted a report on the hydro- 
electric development of the Sanitary 
District of Chicago, which was ab- 
stracted in the ELectricAL REVIEW AND 
WESTERN ELEcTRICIAN of December 5, 
1914. The report has been signed by L. 
E. Cooley, L. K. Sherman, John Ericson 
and William Artingstall. The two lat- 
ter are in the engineering service of 
the city of Chicago. Members of the 
City Council, other city officials and 
the local newspapers criticised them 
for recommending an increase in rates 
paid by the city to the Sanitary Dis- 
trict for electric service. 

The main part of the resolutions 
adopted by the Western Society of En- 
gineers follows: 


Whereas, Certain members of the 
Sanitary District, the City Council of 
Chicago, and the daily press have 
poured out a torrent of fretful rebuke 
and personal insinuation against the 
individual members of the Commission, 
all apparently because the facts and 
conclusions of said report were not 
what had been expected; and 

Whereas. Among the members of this 
Society signing the report were Lyman 
E. Cooley. John Ericson, L. K. Sher- 
man, and William Artingstall, all engi- 
neers of reputation, experience, and 
good standing in the community, who 
have devoted the most of their pro- 
fessional lives to the service of the 
public; 

Therefore Be It Resolved, That this 
Society views with regret this public 
attempt to abuse men who were ap- 
parently trying to do their duty to the 
public in setting forth facts as they 
found them and testifving to the truth 
as they saw it. and the Society would 
point out for the benefit of the public 
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officials, who have been conspicuous 
in this controversy. the following prop- 
er relations with engineering advisers, 
which it wishes to emphasize at this 
time, as a matter which vitally affects 
the public welfare: 

First. That an engineer’s first duty 
to his client is to tell him the truth, 
no matter where it may lead, or how 
unpalatable it may be. 

Second. That engineering and engi- 
neering economics are subject to nat- 
ural law, which cannot be altered to 
suit the whims of human nature. 

Third. That the most serious dis- 
grace that comes to an engineer is to 
conceal, pervert, or distort natural and 
economic law, either to please a client 
or temporarily advance his own inter- 
ests, and so ultimately lead his client 
into difficulties. 

Fourth. That an experienced engi- 
neer of standing ranks as a confidential 
professional adviser, feeling keenly his 
responsibilities, and whose integrity 
and conscientiousness, when properly 
established, should be appreciated and 
upheld by his client. 

Fifth. That engineers, while not in- 
fallible or superhuman, are more apt 
than laymen to be right in their find- 
ings on engineering facts and economic 
truth connected with engineering mat- 
ters. And 

Be It Further Resolved, That while 
the Constitution of the Western Soci- 
ety of Engineers provides that the So- 
ciety “Shall neither endorse nor recom- 
mend any individual or any scientiñc 
or engineering production,” it does pro- 
vide that the opinion of the Society 
may be expressed on “Such subjects as 
affect the public welfare,” and it is 
the desire of the Society, by this reso- 
lution, to point out that the public 
welfare is vitally affected by any pro- 
nounced attempt on the part of public 
officials to suppress, conceal, distort, 
or overawe, the carefully prepared 
opinions of experienced engineers, re- 
porting on public questions for the 
public interest. 

The Society would further point out 
that if the findings of an engineering 
report are open to question, there are 
a number of proper and dignified pro- 
cedures that can be adopted to check 
its conclusions. 


These resolutions were submitted to 
the city Council on February 17 and 
placed on file. 


——_——__.>---——_—_—_— 


Lynn Section, American Institute. 

At the meeting held by the Lynn 
(Mass.) Section of the American In- 
stitute of Electrical Engineers, on 
February 17, J. L. Woodbridge de- 
livered an instructive lecture on “The 
Characteristics and Uses of Storage 
Batteries.” The meeting was largely 
attended. By means of lantern slides 
and special apparatus the general sub- 
ject was well elucidated. The nun- 
erous uses to which batteries are put 
for operating trucks, boat lighting, pro- 
pelling submarines, and the mainten- 
ance of power-station service for over- 
loads and emergencies were carefully 
gone into. A map of Germany was 
shown, and the wonderful network of 
electric railways operated by storage 
batteries was described. 
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Vehicle Maintenance Discussed at 
Chicago Meeting. 

In an address before the Chicago 
Section, Electric Vehicle Association 
of America, on February 23, R. Macrae, 
vehicle engineer of the Commonwealth 
Edison Company, presented some in- 
teresting data on the methods and cost 
of commercial electric vehicle opera- 
tion. Mr. Macrae held that operating 
methods have not kept pace with the 
developments in the vehicles or bat- 
teries and accessories. The failures of 
electric vehicles, especially in the com- 
mercial field, are in practically all cases 
due to faults in operation or in methods 
ot maintaining the vehicles. He cited 
instances showing that much of the 
trouble encountered with electrics is 
due entirely to neglect or ignorance in 
caring for the car and these experiences 
tend to retard the proper development 
of the industry. 

Mr. Macrae presented statistics on 
the operating cost of several commer- 
cial vehicles that are giving satisfac- 
tory service, although the vehicles 
themselves are of inadequate design 
and operating under adverse conditions. 
One vehicle referred to, a 1,000-pound 
type, operates only about four or five 
hours per day, and covers a distance 
ranging from eight to fifteen miles. 
This rig is used for towel delivery and 
the driver devotes a part of his time 
to other duties. The average kilowatt- 
hour consumption per month for this 
vehicle is 149, the batteries being 
charged every second day. The aver- 
age cost of current per month is $7.45, 
and the storage charges are $18.00 per 
month, making a total monthly operat- 
ing cost, exclusive of driver’s salary, 
of $25.45. This vehicle represents a 
first cost of only $500, and was pur- 
chased second-hand. It is equipped 
with a 32-cell Philadelphia thin-plate 
battery. 

Another vehicle referred to was a 
two-ton truck for delivering fish. This 
vehicle averaged 500 miles per month, 
the energy consumption being 452 kilo- 
watt-hours. The cost of operation per 
month for this car averaged $44.60. 

A 3,000-pound parcel delivery wagon, 
commented upon, covered an aver- 
age mileage of 1,226 per month, the 
energy consumption averaging 795 kilo- 
watt-hours. In this case the cost of 
energy averaged $39.70 per month, 
while the garage charge is $25.00 per 
month. The vehicle is equipped with 
60 cells of Edison A-6 battery. 

Mr. Macrae called attention to a re- 
port which has been submitted to the 
City Council of Chicago by the Eff- 
ciency Committee of the Civil Service 
Commission covering garbage haulage, 
in which a table of comparative elec- 
tric vehicle and horse-drawn costs are 
presented. According to this table, the 


cost of operating an electric vehicle 
is shown to be proportional to the 
mileage covered. For the short hauls, 
these figures showed the horse-drawn 
equipment to be much more economical 
than the electric, while for long hauls 
the electric was shown to be cheaper. 
Mr. Macrae pointed out that the con- 
clusions drawn in this report were en- 
tirely erroneous, and he presented data 
showing the cost of delivery by means 
of electric vehicles for short hauls to 
be much lower than the cost for horse- 
drawn wagons doing the same work, 
He thought that some effort should be 
made to provide the Council with 
proper data on the subject. 

In conclusion, he made a plea for a 
greater standardization in battery equip- 
ment, urging that the large number 
of batteries containing various numbers 
of cells be eliminated to a few standard- 
size batteries. This would greatly 
simplify garage practice and insure ve- 
hicles receiving better care. 

———_——_¢---e———__—_ 


Mechanical and Electrical Features 
of the Panama Canal. 


The above was the subject of a very 
interesting illustrated talk by Edward 
Schildhauer, mechanical and electrical 
engineer for the Panama Canal, at a 
meeting held in Chicago on the eve- 
ning of February 23. This was a joint 
meeting of the Electrical Section of 
the Western Society of Engineers and 
the Chicago Section of the American 
Institute of Electrical Engineers. 

Mr. Schildhauer touched on a very 
wide range of topics, beginning with 
the general nature of the Canal Zone, 
and then taking up some of the con- 
struction features. The Gatun hydro- 
electric plant was described, also the 
equipment of the substations, and of 
the transmission towers, over which 
power is transmitted along the line 
of the Panama Railroad. The opera- 
tion of the locks was described in de- 
tail, and the method of towing vessels 
through the locks was also explained. 
A very large number of slides showing 
various stages in the construction of 
the canal were shown. The operation 
of the locks was also made clear by 
many views. Two reels of motion pic- 
tures, kindly loaned by the General 
Electric Company, were displayed, 


showing construction views, particu- 


larly in the Culebra cut, and also op- 
eration of the lock control boards and 
of the actual manipulation of the 
gates, valves and other lock machin- 
ery. The operation of opening and 
closing the lock gates and filling and 
emptying the lock chambers was very 
strikingly displayed in this manner. 
Among the points brought out by 
Mr. Schildhauer were the early adop- 
tion of 25-cycle, three-phase current 
for the operation of all of the electri- 
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cal equipment. Although at the time 
this was decided on some fear was felt 
that it might detract from the effec- 
tiveness of illumination, it was desired, 
however, to simplify the electrical 
equipment as much as possible. The 
improved lamps used have shown no 
difficulty from the low frequency. Di- 
rect-current motors were not used in 
any case, because of the difficulties 
in commutation and the excessive 
moisture prevailing on the isthmus, 
which is particularly injurious to the 
commutators of machines. Practically 


all motors are 220-volt, three-phase, 


squirrel-cage induction machines. It 
is planned to install two additional hy- 
droelectric plants so as to utilize the 
water power available to the best ad- 
vantage, instead of increasing the 
equipment in the present Gatun plant. 
Mr. Schildhauer said that although 
electrification of the Panama Railroad 
was thought of, this has not yet been 
decided on, because the amount of 
traffic this railroad will have in normal 
operation is not yet definitely known. 
However, it was his private opinion 
that it would be desirable for this rail- 
road to be developed along the lines 
of our interurban electric railways, 
giving frequent high-speed service 
from one end of the Canal Zone to the 
other. During construction, this was 
impossible, because of impeding of 
trafhc by the large number of con- 
struction trains that had to be given 
right of way. In most of the design- 
ing of the mechanical and electrical 
equipment of the canal, the engineers 
had very little data available, and had 
to depend on estimated requirements 
to a very large extent. The Panama 
Canal engineers feel very gratified that 
the canal has been operated even more 
successfully than was anticipated, this 
being particularly true of the opera- 
tion of the locks. 

| —__+-»—_____- 
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Missouri Jobbers Organize. 


A meeting of the Missouri River 
Club, an organization of electrical job- 
bers from Omaha, Neb., St. Joseph, 
Kansas City, and Lincoln, was held at 
Omaha, on Friday, February 18. 
Officers were elected for 1915. G. W. 
Johnson, of the Midwest Electric Com- 
pany, of Omaha, was made president, 
and Harry Goodell, of the Western 
Electric Company, in Omaha, secre- 
tary. The retiring president is W. R. 
Thomas, of St. Joseph, and J. M. Bate- 
man, Omaha, retires as secretary. 
Franklin Overbagh, secretary of the 
Electrical Supply Jobbers’ Association, 
and N. D. Harvey, of Chicago, attended 
as guests of the club. Thirteen jobbers 
from Missouri, Kansas and Nebraska 
were present. A discussion of the 
year’s outlook for electrical jobbing dis- 
closed general optimism. 
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Hubbell Duplex Wall Receptacle. 


It has long been felt by electrical 
men who have given the matter care- 
ful study that the objectionable prac- 
tice of using fixture outlets for attach- 
ing all kinds of electrical devices, 
many of which take fully 600 watts, 
would be eliminated if the public were 
encouraged to use special wall outlets 
for this purpose. It has been difficult, 
however, to educate builders and archi- 
tects to the desirability of providing 
liberally in the way of wall receptacles 
and in but few buildings does one find 
a plentiful supply of such facilities. 

This situation has been ingeniously 
met by the development of a duplex 
flush receptacle which provides two 
separate outlets from a single wall 
box, thus greatly increasing the utility 
of the installation at very small ad- 


Hubbell Duplex Receptacle. 
ditional expense compared to the cost 
of a regular two-gang outfit. The two 
outlets are connected to a single heavy 
porcelain body and but one set of bind- 
ing screws needs to be connected to 
the circuit. The contacts are of liberal 
size and each outlet is rated at 6 am- 
peres, 250 volts. The entrance slots 
are of T section and increase the util- 
ity of the plug. Some 17 different 
styles of Hubbell knife-blade-contact 
plugs can be used with these recep- 
tacles. Although slightly longer than 
the standard Hubbell flush receptacle, 
the new duplex receptacle fits into most 
single-gang switch boxes. 

These receptacles are finished in nine 
standard finishes as to the face plate. 
The porcelain center is usually black. 
except for hospitals, bath rooms, etc., 
where white centers are supplied. In- 
stallation of these receptacles encour- 
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ages the liberal and proper use of all 
electrical appliances in offices, resi- 
dences, schools, libraries, etc. A very 
large number of them have been in- 
stalled in the new mammoth Equitable 
Building in New York City. 

These fittings are manufactured by 
Harvey Hubbell, Incorporated, Bridge- 


port, Conn. 
——__)-- 


Boron - Aluminum - Silicate Insu- 


lators. 
Patents were issued to Fred M. 
Locke, Victor, N. Y., on February 2, 


for boron-aluminum-silicate and boron- 
silicate insulators. The accompanying 
illustration shows the form in which 
the insulators are at present being pro- 
duced. Mr. Locke claims that these 


New Locke Insulator. 


Suspension 


insulators meet all requirements for 
extra-high-tension work, and show 
remarkable performance characteristics 
for high-frequency service up to 500,- 
000 cycles. The insulators are especially 
designed for high specific inductive ca- 
pacity, high diclectric and mechanical 
strength, and they will be developed in 
several styles for high-voltage trans- 
mission lines, for condenser work, con- 
denser terminals, bushings, and also in 
special shapes. 
ee ae ee 


New Type of Miner’s Electric 
Lamp. 

The General Flectric Company is 
offering a new miner’s electric lamp 
that is believed to be entirely safe to 
usc, of very strong construction yet 
tight in weight. simple in design, fool- 
proof, very efficient in operation, and 
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of ample guaranteed capacity. The 
outfit consists essentially of a lead- 
plate storage battery carried on the 
belt; a three-quarter-candlepower Maz- 
da lamp with a suitable reflector held 
in a steel shell, carried on the cap; 
and a strong, serviceable cable con- 
necting the battery and the lamp. 
Owing to the hazardous nature of 
work in gaseous mines, a demand has 
been growing for some time for a 
practical, portable electric lamp. That 
an electric lamp would be safe to use 
has been well recognized, because it 
could be made so that it would not 
ignite inflammable gases and would 
produce a uniform light regardless of 
atmospheric conditions. As long as 
the carbon-filament lamp represented 
the best available electric illuminant, 
such a miner’s lamp was not possible. 
because of the relative inefficiency of 


Miner’s Electric Lamp. 


the lamp and because storage batteries 
of the required capacity could not be 
designed within permissible weight and 
dimension limits. The perfection of the 
efficient Mazda tungsten lamp in minia- 
ture sizes and the development of 
small, efficient, light-weight storage 
batteries has resulted in the design of 
the new miner’s electric lamp known 
as type BL, form B. 

The prime feature of this lamp 1s 
that it has been made thoroughly safe 
to use. By adequate insulation of the 
entire circuit, placing all the terminals 
and contacts inside of locked and 
sealed steel cases, and providing auto- 
matic means for extinguishing instantly 
the glow of the filament, should break- 
age of the lamp bulb expose it to 
the air. this lamp, which is built of 
high-grade materials, has been made 
both safe and rugged. The outfit com- 
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plete weighs but 3.75 pounds, of which 
3.5 pounds are carried on the belt and 
4 ounces on the cap. The battery is 
rated at 7.2 ampere-hours. Normally 
it will light the lamp 12 hours per 
charge and can be relied on to fur- 
nish light at least 10.75 hours per 
charge at the end of one year’s serv- 
ice. The three-quarter-candlepower 
Mazda lamp operates at 1.9 volts and 
the reflector distributes the light evenly 
through a solid angle of about 130 de- 
grees, 

The battery is non-spilling and the 
terminals are not subject to acid cor- 
rosion. The case is of medium hard 
rubber. Exide plates are used. The 
battery box measures 6.25 inches high 
by 5 inches wide by 2 inches thick over 
all. It is made of drawn sheet steel, 
electrically welded, including the two 
side straps for the miner’s belt. After 
welding, the box is lead-plated and 
painted with acidproof paint. The 
cover is drawn steel, hinged at one end 
and fitted with a substantial lock at 


Portable 


Westinghouse 


the other end. The terminal contact 
block is riveted to the inside of the 
cover. Connection to the battery ter- 
minals is made by strong spring con- 
tacts, arranged to close the circuit 
when the cover is shut. The cable en- 
trance bushing is water-tight and clamps 
the cable firmly to prevent strain on 
the terminals. 
The lamp bulb, reflector and ter- 
minal contact block are incased in a 
light, strong, drawn-steel shell, which 
IS Copper-oxidized, enameled and pro- 
vided with a hook for attaching to the 
miner's cap. The entrance bushing 
leads the cable through the back of 
the shell where it is reinforced by a 
steel plate. On the terminal contact 
block, which is waterproof and screwed 
to the protecting shell, are mounted 
suitable terminals for cable connections 
and the spring contacts which hold the 
lamp, bulb. The contacts are nickel- 
Plated. The reflector is of drawn 
Steel, white porcelain-enameled. A rub- 
ber gasket between this and the glass 
aa. x case waterproof. The glass 
ae me ' r orhoi Bronze retaining 
fattened te as its ends looped and 
the rim of A extend through slots in 
€ case for a seal wire. 


Fault 
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The Mazda lamp bulb has its fila- 
ment inserted and connected with a 
base contact in the usual manner, and 
at the tip of the bulb is a duplicate 
contact to which the filament is con- 
nected by a fine copper wire along 
the outside of the glass. The bulb is 
held at the focal point between the 
contact springs, which maintain it con- 
stantly under stress, so that, in case of 
a blow otherwise only sufficient to chip 
or partly” break the bulb, it will be 
completely shattered by the springs and 
will drop clear of the contacts. Suf- 
ficient space is provided between the 
reflector and glass cover to keep 
broken lamp parts from short-circuit- 
ing the spring contacts. This prevents 
the possibility of ignition, even if the 
cap lamp is seriously damaged amid 
explosive gases. 

The cable consists of two braided- 
strand, rubber-covered conductors, each 
having a steel piano wire at the cen- 
ter. These are twisted together and 
then heavily rubber-covered, making 


Localizer. 


the cable strong, well insulated and not 
liable to kink. The ends are pro- 
tected from wear and damage by flex- 
ible steel armor. To meet practice 
analogous to that of flame lamps, this 
electric lamp is designed to be sup- 
plied to miners from the lamp house. 
The outfits are to be assembled and 
locked with the lamps burning when 
delivered, and are to be returned to 
the lamp house in the same condition 
at the end of the shift. No care or 
attention whatever is required from the 
miners. 

Of course, direct current only must 
be used for battery charging. In 
some instances mercury-arc rectifier 
or motor-generator sets may be re- 
quired to change alternating current 
into suitable direct current. Small sets 
adapted for this purpose can be sup- 
plied readily. Charging racks arranged 
for charging batteries conveniently in 
quantities are also offered. 


—e 
Westinghouse Portable Fault 
Localizer. 

A portable fault localizer, for 


quickly locating a ground on a power 
cable is now being marketed by the 
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Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa. 
The position of a ground is read di- 
rectly off the dial in terms of per cent 
of length of defective cable. It is an 
application of the Wheatstone bridge 
with all the necessary apparatus con- 
tained in one portable case wired for 
connection to the circuit to be tested. 
Its use assumes that the cable is 
grounded at only one point and that a 
parallel conductor of the same length 
and resistance as the faulty cable is 
available. 

After proper connections are made, a 
dial on the instrument is revolved by 
means of a knob in the middle of the 
localizer until the galvanometer shows 
no deflection when the key is closed. 
The reading of the meter then gives 
the percentage of length of the feeder 
from the point where the test is being 
made to the location of the ground, as- 
suming the total length of the feeder 
to be 100 per cent; the red scale indi- 
cates that the ground is on the con- 
ductor connected to the binding-post 
marked red, and the black scale indi- 


Parallel Conductor 


Test Circult Using Localizer. 


cates to the binding-post marked black. 
Direct current only is used in these 
tests. 

The fault localizer consists of a 
polished wooden case which contains 
all the parts necessary for the test ex- 
cept the source of direct-current sup- 
ply and the leads to the cables. Two 
styles are furnished, one containing a 
galvanometer and the other for use 
with a separate galvanometer. 

The variable-resistance arms consist 
of two loops of low-resistance wire at- 
tached to the side of a revolving disk, 
upon which the dial is attached, so 
that contact is easily made from two 
brushes attached to the case and con- 
nected to the galvanometer terminals. 
As the disk is revolved the point of 
contact between the brushes and the 
resistance loops is thus varied, as in 
the slide-wire bridge. The dial is cali- 
brated in percentage of the length of 
the conductor tested, so that the read- 
ing is direct. 

The galvanometer is highly sensitive, 
having a “uni-pivot” bearing which 
does not have to be leveled to take 
readings. It can be used for general 
testing wherever a portable galva- 
nometer of its sensibility is desirable, 
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and can easily be removed from the case 
when this is desired. lt has a resistance 
of 5 ohms, a full-scale reading of 
0.00,036 ampere, and sensibility of 
0.00,001 ampere per division. 
—_—_—_+-»—___—_- 
Fifteen-Thousand-Volt Submarine 
Cable at Portsmouth, N. H. 
The Simplex Wire & Cable Com- 
pany, Boston, Mass., has been awarded 
the contract to manufacture and lay 
about one mile of three-conductor, 
cambric-insulated, submarine cable for 
the Rockingham County Light & Power 
Company, of Portsmouth, N. H. The 
cable is to be laid across Great Bay, 
above Portsmouth, early in the spring 
and will form a part of the transmis- 
mission line from the central station at 
Portsmouth, through the towns of New- 
ington, Durham and Madbury to Dover, 
where current is supplied for the Dover, 
Somersworth & Rochester Street Rail- 
way. At Durham a branch line sup- 
plies light and power to New Hamp- 
shire College. Each conductor is to 
be No. 4 B. & S. stranded copper and 
will have varnished-cambric insulation 
seven-thirty-second inch thick. A jacket 
of varnished cambric six-thirty-second 
inch thick will be applied over the three 
insulated conductors after they are 
twisted together. The cable is to be 
protected by a lead sheath one-eighth 
inch thick and an armor of No. 6 
B. W. G. galvanized-steel wire, and will 
weigh about twelve pounds per foot. 
It will be sent from Boston to Ports- 
mouth on a lighter, the gross shipping 
weight being about 65,000 pounds. The 
T. A. Scott Company, of Boston, marine 
contractor and wrecker, will supply 
the lighter and apparatus to be used 
by the Simplex Wire & Cable Com- 
pany on this work. 
; ————_»--- 


Interesting Application of Electric 
Power in a Lumber Yard. 

In the lumber yard of the Church E. 
Gates Company, New York City, elec- 
tricity unloads, conveys and sorts the 
lumber. This yard is located on the 
East River, the lumber being brought 
in by boats which dock on either side 
of a slip built for this purpose. Fig. 
1 shows the approximate layout. At 
either side of the slip into which the 
boats come, there is a conveyor which 
carries the lumber taken from the baats 
to the end of the slip where it is 
passed over to the two main conveyors 
that are 600 feet long. 

The two smaller conveyors at the 
docks are each driven by 12-horse- 
power, 220-volt, three-phase motors of 
the slip-ring type. The long conveyors 
are driven by 20-horsepower motors of 
the same type; Fig. 2 shows one of 
these motors and the method of driv- 
ing. These are automatically con- 
trolled by Cutler-Hammer remote-con- 
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Fig. 1.—Conveyor Layout In Gates Lumber Yard. 


trol starters. The method of operating 
the conveyor is by means of an end- 
less-chain arrangement, which drives a 
series of rollers spaced about ten feet 
apart. The driving chain and the 
rollers can be seen in Fig. 3. 

What is of particular interest is the 
method of throwing the lumber out 
into the yard streets at various points 
so that the electric hoists can pick it 
up and place it on the proper pile. To 
accomplish this, magnetically operated 
remote-controlled deflecters are used, 
the solenoids being furnished by the 
Cutler-Hammer Manufacturing Cm- 
pany, Milwaukee, Wis. The deflecters 


are placed on the main conveyors at 
intervals of about 60 feet, two being 
shown in Fig. 3. The deflecter in the 
foreground is open, that is, lumber may 
pass by without interference. The next 
deflecter, however, is closed and lum- 
ber traveling on the conveyor is de- 
flected onto the street until the oper- 
ator allows the deflecter to open. 
These deflecters are operated by an at- 
tendant located so as to get a view of 
the conveyors and can thus close or 
open any deflecter desired. A solenoid 
at each deflecter does the work of 
closing or opening, depending on 
whether it is energized or de-ener- 


Fig. 2.—20-Horsepower Induction Motor With Control Panel for Driving One of the 
600-Foot Conveyors. 
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Fig. 3.—Electrically Driven Conveyor, Showing Driving Chains and Deflectors. 


gized. To close the deflector the at- 
tendant simply throws in a switch in 
the solenoid circuit of that deflecter. 
This allows the deflecter to move over 
and set at an angle, as illustrated in 
Fig. 3. 

The lumber is unloaded from the 
boats by means of electric hoists and 
is also picked up from the street where 
it is thrown by the deflecters and car- 
ried to the lumber piles. Several of 
the hoists are shown in Fig. 4. 
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Pennsylvania Engineers Inspect 
New Large Interborough Turbo- 


generator Units. 

The East Pittsburgh shop of the 
Westinghouse Machine Company was 
the point of interest for the Engineers 
Society of Western Pennsylvania on 
the afternoon of February 20, when 
about 200 members went on a trip of 
inspection to see the mammoth steam 
turbine just completed by the Westing- 
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Fig. 4.—One of the 600-Foot Conveyors and Several of the Electric Hoists. 
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house Company. The machine has a 
rating of 30,000 kilowatts, and will be 
installed in the Seventy-fourth Street 
power station of the Interborough 
Rapid Transit Company, of New York 
City. 

An interesting point in connection 
with the development of this type of 
engine is gained from a comparison 
with large reciprocating steam engines 
which the turbines will replace. Four 
of these reciprocating engines, having 
a total capacity of 28,000 kilowatts, are 
being removed and replaced by three : 
turbine units, with a total capacity of 
90,000 kilowatts, and the turbines oc- 
cupy less space with this greatly in- 
creased capacity than the reciprocating 
engines. The capacity of this portion 
of the power house will be increased 
220 per cent without increasing the size 
of the building. 

In view of the high price of real 
estate in New York this is of very 
great importance. Advantage, how- 
ever, is not confined to space economy, 
but also high efficiency is obtained. 
The turbines are said to have the high- 
est efficiency ever guaranteed by a 
manufacturer. 

The original order called for three 
turbines, and two of them were in- 
stalled in New York last December. 
The form of construction is decidedly 
novel, in that the electric generator to 
be driven by the turbines is composed 
of two separate units, which operate 
together in parallel. The turbine unit 
complete weighs 1,560,000 pounds, and 
the copper in the blades of the turbine 
alone weighs 38,400 pounds. 


———— 
National Carbon Company Has 


Good Year. 

Profits of the National Carbon Com- 
pany for the fiscal year ended Decem- 
ber 31, 1914, were equal to 26 per cent 
on the common stock, as against 15 per 
cent the previous year. The annual 
report issued yesterday made the fol- 
lowing exhibit: 


Dec. 31, Dec. 31, 
1914 1913 
INCOME ACCOUNT. 
PYOGE: <1dns caus sacuess $ 2,215,880 $ 1,476,621 
Depreciation ......... 389,872 329,690 
Accts. written off.... 19,708 6,024 
Div. on pfd. stock.... 372,750 315,000 
Div. on com. stock.. 582,930 330,000 
Employee bonus ..... 25:000 wanes 
SUDU censeas ekaa 825,618 495,907 


BALANCE SHEET—ASSETS. 


Real estate, plants... 11,372,706 8,540,132 
Merchandise ........ 3,137,874 1,556,546 
CORI: ui ols be A T 1,074,852 8,611 
Cash res. for divs.... 149,482 82,500 
Notes & accts. rvble. 1,612,969 860,304 
Prepaid exp. ........ 23,342 17,028 

$17,371,228 $11,695,121 

LIABILITIES. 

Pid, BOCE csavsscanes $ 5,600,000 $ 4,500,000 
COM, stok 4.5: 5460465% 9,965,500 5,500,000 
Accts. payable ...... 425,389 232,385 
*Div. sec. payable.... 149,482 82,500 
Insur. reserve ....... 50,000 50,000 
Reserve empl. bonus. 25,000 ss... 
Profit and loss acct.. 1,155,856 1,330,236 

$17,371,228 $11,695,121 


*Common dividend payable. 
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In his report to the stockholders 
President James Parmelee said: 

“I am pleased to state that, notwith- 
standing the business depression during 
a large portion of the year, the com- 
pany was able, in view of its diversified 
products, to make quite a satisfactory 
showing. 

“In February last the property and 
business of the American Ever Ready 
Company of New York and San Fran- 
cisco were purchased, the transfer tak- 
ing effect as of January 1, 1914, and 
those plants have since been operated 
as branches of the National Carbon 
Company, and the financial report of 
course includes the business of those 
plants. 

“The company now has 10 factories 
in operation, and also a factory in To- 
ronto, Canada, operated under the 
name of the Canadian National Car- 
bon Company, Limited. During the 
last year the National Carbon Com- 
pany completed its new factory in Jer- 
sey City, N. J. The company is also 
completing a large new factory in Long 
Island City. 

“Under the authority of a resolution 
adopted by the stockholders at their 
meeting on February 16, 1914, the ex- 
ecutive committee offered to the com- 
pany’s employees the 5,000 shares of 
common capital stock set aside for 
that purpose. The plan of distribution 
provides that faithful employees are 
entitled to subscribe for the stock at 
par, and that they shall be given from 
three to five years in which to com- 
plete their payments. Interest is 
charged on all unpaid amounts, and 
dividends are credited toward principal 
at the same rate which is paid to other 
holders of common stock. A bonus of 
$5 per share per year will be credited 
to the accounts of employees who are 
subscribers, for faithful and continuous 
service during the five years over 
which the profit-sharing plan extends. 
Subscriptions have been accepted from 
1,264 employees.” 

— eo 
Koppat—A New Waterproof Re- 
sistance Material. 

A new resistance, known as “Kop- 
pat,” is being placed on the market by 
the Railway & Industrial Engineering 
Company, Greensburg, Pa. It is a 
vitreous composition material which 
can be made in various shapes and 
dimensions and has a resistance to 
meet most commercial requirements. 
Its electrical and physical properties 
both combine to make it best suited 
to meet the requirements for which 
wire-wound resistance is now generally 
used. 

Koppat conducts current uniformly 
throughout its entire mass, is strong 
mechanically, and has a low tempera- 
ture-coeffiicient of resistance. It will 
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not oxidize, nor is it subject to any 
chemical or other depreciation when 
exposed to any climatic or atmospheric 
condition. 

The resistance was originally de- 
veloped for use in connection with the 
Burke horn-gap lightning arrester. This 
service called for a resistance that 
was weatherproof in every respect and 
one capable of withstanding momen- 
tarily extremely heavy current and at- 
tending strains. For some time it has 
been giving most excellent results on 
this work to which no other resistance 
proved so well fitted. 


Koppat Resistance Element. 


Koppat has proved so satisfactory in 
connection with various classes of 
lightning-arrester work that it is be- 
ing placed on the market for other 
commercial needs, such as switchboard 
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they may wish to use such a resistance. 
—_—_»7--e—____—- 
Maine Water Powers. 

A bill has been presented in the Maine 
Legislature to create a Commission to 
take over all occupied and unoccupied 
water powers in the State, to develop, 
sell, and lease powers for a term not ex- 
ceeding 10 years. Provision is made to 
recompense abutters. 

The Commission is given authority to 
ascertain the location and extent of the 
water powers. 

The bill proposes to limit the rental 
price to a minimum of $20 and a maxi- 
mum of $50 per horse- 
power per year. A 
provision is made to 
allow a company to 
lease and improve un- 
occupied powers, with 
the privilege of renew- 
al of lease after first 
expiration. 

—_—_—_9-e—__—_ 
Walpole Tire & 

Rubber Company 

Receivership 

Soon to Be Ter- 

minated. 

Pursuant to a court 
order, the property, in 
one lot, of the Wal- 
pole Tire & Rubber 
Company, Walpole, Mass., will be offered 
at a receiver’s sale to be held at Walpole 
on March 10, 1915. Complying with this 
legal requirement will amount to 4 
virtual termination of the receivership. 


Piant of the Walpole Rubber & Tire Company. e 


work, rheostat service, storage-battery 
charging, and as permanent or limiting 
resistance to be used with arc head- 
lights, signals, etc., and in the form 
of resistance units mounted on brackets 
for various services. 

The manufacturers express their 
willingness to send samples to inter- 
ested parties who will state their re- 
quirements and the service for which 


Receivers were appointed August 2 
1913, following financial troubles en- 
countered through the collapse and 
failure of the Atlantic National Bank 
of Providence, R. I. No cessation of 
business had to be contended with, nor 
was the factory output impaired in any 
way. A handsome profit was shown 
every month, despite the business de 
pression of the last half of 1914. 
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ATLANTIC STATES. 


AUGUSTA, ME.—A contract has been 
made with the Central Maine Power Com- 
pany, by which the present arc street lamps 
will be replaced by 600-candlepower nitro- 
gen-filled incandescents, and the existing 
60-candlepower incandescent units in 
round translucent balls will be replaced 
by 250-candlepower high-efficiency lamps. 

RANGELEY, ME.—Articles of incor- 
poration for the Oquossoc Light & Power 
Company, with a capital stock of $50,000, 
have been asked for, the company to op- 
erate here and in neighboring towns. 


WATERVILLE, ME.—A municipal 
livht plant. to furnish street and public- 
wilding lighting, but not commercial serv- 
ice, is the subject of a bill before the leg- 
islature. It seeks authority to utilize sur- 
plus water of the Kennebec Water Dis- 
trict on Messalouskee Stream. W. 


SHELBURNE FALLS, MASS.—Thir- 
v-two-candlepower lamps on all streets 
except Bridge Street will be changed to 
60-candlepower units, giving 87 per cent 
more light, the cost of the town being 
only about 50 per cent more. W 


WESTFIELD, MASS.—The annual 
report of the municipal lighting plant sug- 
zests the construction of a hydroelectric 
plant at the storage reservoir in Gran- 
ville, Mass., where about 200 horsepower 
are available. W 


BRIDGEPORT, CONN.—The United 
Illuminating Company is adding a build- 
ing 150 by 50 feet to its generating sta- 
tion on Pequonnock River. Two gener- 
ators, of between 6,000 and 8,000 kilo- 
watts. will be installed. W 


°- PERRY, N. Y.—The Perry Electric 
Light Company 2nd the Warsaw Gas and 
Electric Company are considering the ad- 
visability of connecting the two plants 
with a power line so that a better eff- 
ciency can be maintained in the operation. 
It would also enable the farmers living 
along the highways between the towns to 
have the electric service in their build- 
Ings. 

WILMINGTON, N. C.—Councilman 
Wood has had the city attorney draft a 
bill which has been sent to the county’s 
representatives in the legislature. provid- 
ing for an election at the time of the reg- 
ular municipal election in May on the 
juestion of a municipally owned electric 
lighting plant. The bill will carry with 
it authority for a bond issue of $100,000 
with which to install the plant. 


NORTH CENTRAL STATES. 


CADIZ. O.—Repairs to the amount of 
{12.000 will be made to put the Cadiz 
Electric Light & Power Company plant 
into service again. It was partially de- 
stroved by fire on February 12. 

CINCINNATI, O.—Charles A. Aull 
has secured the contract for the elec- 
trical work involved in the addition to 
St. William’s Catholic school, in Price 
Hill, from Architects Joseph G. Stein- 
kamp & Brother. 
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Current Electrical News 


FORT LORAINE. O—The Fort 
Loraine Light & Power Company has 
been incorporated for $10,000 by W. J. 
Sherman, Francis M. Sherman, B. T. 
Bull. H. E. Bennett and John Oldham. 


IRONTON, O.—The Standard Slag 
Crusher Company will install at the 
plant of the Marting Iron and Steel 
Company a slag-crushing plant, to be 
operated by electricity. The Ohio Val- 
ley Electric Company will furnish cur- 
rent. 


NORWALK, O.—The bonds for the 
construction of a municipal iighting plant 
have been purchased by Stacy & Braun, of 
Toledo, and the employment of an engi- 
neer to prepare plans for the erection of 
the plant and the awarding of contracts 
for machinery and construction will be 
taken up by the City Council. The issue 
is for $100,000. 


RIPLEY, O.—Electric light bonds to 
the amount of $12,000 have been dis- 
posed of, and the town will shortly let 
contracts for the construction of an 
electric plant with the proceeds. L. 


VINCENNES, IND.—Cluster lights 
on iron standards are to replace the 
wooden poles and arc lights on Main 
Street, according to a plan agreed on 
by the city and R. S. Stangland, rep- 
resenting the city lighting company. 

BROOKSTON, MINN.—The village 
council has passed an ordinance au- 
thorizing L. P. Runkle to erect and 
maintain electric light poles in Brooks- 
ton. 


HENDRUM, MINN.—One of the 
steps which this town is likely to take 
in the near future is the construction 
of a dam at Rice Lake, and the installa- 
tion of a power and lighting system. 


MINNEAPOLIS, MINN.—Edward P. 
Burch, consulting electrical engineer of 
this city, has completed specifications for 
the pumping equipment of the municipal 
power plant which is to be erected at Grand 
Rapids, Minn. The electrical equipment 
will consist of two 40-horsepower, 2,200- 
volt, three-phase motors for driving two 
pumps; capacity, 750 gallons per minute 
each. B. I. Pratt. secretary of the light 
and power commission, Grand Rapids, 
will receive bids until March 10. 


SPRINGFIELD, MINN.—A move- 
ment is under way for the construction 
of an electric light and power plant 
to serve the needs of this village. 


WINDOM, MINN.—Plans and speci- 
fications have been issued for an elec- 
tric light plant for this village. The 
principal equipment will consist of one 
75-kilovolt-ampere and one 100-kilo- 
volt-ampere engine - generator unit, 
switchboards and accessories, poles, 
wires, street lamps, and transformers 
for the distribution of light and power 
to the village. Earle D. Jackson, St. 
Paul, is consulting engineer. Bids will 
be received by the village recorder until 
March 16. 


CARPIO, N. D.—A petition calling for 
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an election to vote on bonding the village 
for $2,500 for the establishment of an 
electric light plant in Carpio has been 
circulated and apparently is receiving a 
liberal endorsement at the hands of sign- 
ers. 


MILNOR, N. D.—David Vail, of Mil- 
nor, has asked the council of this place 
for a franchise to install an electric light 
plant during the coming summer. Mr. 
Vail asks for a 20-year franchise, but it 
is understood while this will be granted 
the city maintains the right to take over 
the plant at any time it may be fnancially 
able to do so. Mr. Vail was notified to 
file plans and specifications. A 24-hour 
service will be furnished or rone at all 
A a “white way” may also be provided 
or. 


EDGAR, NEB.—The city council at its 
last meeting favored the ordinance which 
calls for a special election March 4, to 
vote on the issuing of bonds for $13,500, 
for the purpose of building a new elec- 
tric light building and purchasing new 
dynamos, engines and other necessary 
equipment. 

HALE, MO.—Engineers W. L. Rollins 

& Company, Midland Building, Kansas 
City, Mo., are preparing plans for an 
electric light plant to cost $11,000. 

INDEPENDENCE. MO.—The City 
of Independence has been asked by the 
residents of the Lexington Road dis- 
trict, about one mile east, to extend 
the city electric light lines to that 
vicinity. The matter has been taken 
under advisement. : 

SPRINGFIELD, MO.—The Spring- 
feld City Water Company is about to 
install electric pumping machinery and 
power at the new deep wells sunk by 
the company at the instance of the Pub- 
lic Service Commission of Missouri, aft- 
er an investigation of the water supply 
of the city. Address R. L. Pate, man- 
ager. M. 

CHAPMAN. KANS.—Two hundred 
persons at a meeting called by the city 
council recently, voted for the council to 
call a special election to vote bonds for a 
municipal light plant. There was only one 
vote against the proposition. Chapman 
already has an excellent water system. 


OSSAWATOMIE, KANS.—A date 
will be set this week for the offering 
of bids for rebuilding and improving 
the light and water plant at Ossawa- 
tomie, for the city. Address city clerk. 


SOUTH CENTRAL STATES. 
_BARDWELL, KY.—The city coun- 
cil is negotiating with Biehon & Red- 
dick on the proposition of leasing the 
lighting plant and water system. 


IRVINE, KY.—A franchise has been 
awarded to John W. Walker, of Corbin, 
to install an electric light and ice-manu- 
facturing plant at Irvine. Local capital- 
ists were contending bidders for the fran- 
chise. 

SMITHS GROVE, KY.—The Town 
Board has contracted with Gill Edward, 
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of Pembroke, to install and maintain 
an electric light plant here, to be in 
operation by May 1. 

WHITESBURG, KY.—The electric 
light plant at Hazard, Perry County, 
which went into the hands of a receiver 
several weeks ago, is being re-organized 
and put into working order again by the 
citizens of the town having organized a 


stock company to take over the plant. The 


progressive people of the growing city 
of Hazard saw that they could not do 
without the modern convenience of lights 
and immediately set about to re-establish 
the plant. 

HARRIMAN, TENN.—The city is 
being asked to consider sale of the 
electric light plant and water system 
to raise funds by which the city debt 
can be paid off. There is much dis- 
cussion of the proposition, and it is 
said it may come to a vote. 


MOBILE, ALA.—A special election has 
been called for March 13 in this city when 
the voters will ballot on the question of 
whether or not the city shall issue bonds 
amounting to $160,000 for the erection of 
a municipal electric light and power plant. 


POND CREEK, OKLA.—The city is 
considering plans for extension of elec- 
tric light plant and water works. Ad- 
dress mayor. 


WESTERN STATES. 


BOX ELDER, MONT.—The town 
council has appointed a committee of 
three to confer with nearby power 
companies regarding the extension of 
power and light lines into this city. 
Dr. J. W. McKenzie heads the local 
committee. 


CHINOOK, MONT.—F. R. Hob- 
bins, representing the Montana Power 
Company, of Great Falls, Mont., is au- 
thority for the statement that the Mon- 
tana Power Company contemplates 
purchasing the local steam power plant 
and closing it down, extending its 
power transmission system from Havre 
to this city. A deal is being negotiated 
for the purchase of the local plant at 
this time, and if it is put through the 
extension from Havre will be made 
immediately. 


POCATELLO, IDA.—It is reported 
that William H. Jackson, Jr., city clerk, 
will, in the near future, receive bids for 
the installation of a street cluster light- 
ing system on portions of Main and 
Center Streets, known as Local Im- 
provement District No. 11. The city 
engineer is preparing plans for the in- 
stallation at this time. 


NOGALES, ARIZ.—The application 
of the Nogales Electric Light Com- 
pany for a franchise in this city will be 
voted upon at a special election to be 
held on March 15. 


TOMBSTONE, ARIZ. Mayor 
Kuchbecker has called a mass meeting 
to discuss plans for a municipal elec- 
tric light and power plant. His plan 
was favored, and the city council will 
take steps immediately to have a sur- 
vey made and estimates prepared as to 
the cost of the installation. 


ALBION, WASH.—A committee has 
been appointed by the city council to 
investigate the feasibility of a municipal 
electric light plant. 


COLFAX, WASH.—It has been re- 
ported that the Elberton Building and 
Power Company, of Elberton, 13 miles 
from this city, has been granted a 
lighting franchise, for 50 years, by the 
city council. Charles N. Hinchcliff, 
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head of the company, owns a large 
flouring mill in Elberton, and he states 
that his company will erect a power 
plant capable of developing sufficient 
power to supply current to operate his 
flour mill and supply this city and 
Elberton with current for lights. Un- 
official reports state that active con- 
Struction of the power project will be- 
gin this spring. 

PRESCOTT, WASH.—The eœn- 
gineering firm of Freuler & Byer, of 
Walla Walla, has submitted a proposi- 
tion for the installation of an electric 
light plant in this city. 

SPOKANE, WASH.—Development 
of the largest power site in western 
United States, which, when completed 
on the Pen d’Oreille River between 
Metaline Falls, Ida., and the Canadian 
boundary, will cost $10,000,000, hangs 
on the passage of the Ferris water- 
power bill, now before the United 
States Senate. Wilbur S. Yearsley, of 
this city, who controls the Interna- 
tional Power and Manufacturing Com- 
pany, which concern’s finances are said 
to be assured by the largest interests 
of the nation, states that work will be- 
gin Just as saon as the passage of the 
bill is announced. More than 200,000 
horsepower will be developed at a cost 
of $6,000,000, and the erection of sub- 
sidiary stations in connection with the 
main plant will bring the total expend- 
iture well over $10,000,000. 


TACOMA, WASH.—Mayor Fawcett 
has been instructed by the city coun- 
cil to use every effort to prepare the 
city against an inevitable shortage of 
electrical power during the coming fall, 
due to the increasing demand for 
municipal power and the shortage of 
water in the Nisqually River which 
furnishes the power for the municipal 
plant at Nisqually. While the city- 
owned plant has a capacity of 24,000 
horsepower, the Nisqually River, in the 
fall, especially, will not furnish enough 
water to develop this capacity. The 
propositions of installing a steam aux- 
iliary in Tacoma or ot connecting up 
the municipal plant of Seattle with the 
Tacoma plant has been discussed. The 
City of Seattle, according to officials 
of that city, stands ready at any time 
to build a transmission line to the city 
limits of Tacoma, so that the two 
plants linked together would serve as 
an auxiliary, one to the other. O. 


WALLA WALLA, WASH.—Busi- 
ness men conducting establishments on 
Second Street, from Main Street to the 
T. S. Steel garage, recently petitioned 
the city commissioners for a cluster 
lighting system. Reported the council 
will make the improvement. The dis- 
trict named covers an important sec- 
tion of the business district. 


PORTLAND, ORE.—City Commis- 
sioner Dieck, by request of the city 
council, is investigating the cost and 
practicability of installing electric street 
signs at street intersections in the busi- 
ness streets, to take the place of the 
Present system. In all likeliheod, if 
the expense is not too great, the im- 
provement will be made. Address City 
Auditor Barbour for further informa- 
tion. 

McARTHUR, CAL.—R. McArthur 
has been granted a franchise to con- 
Struct an electric power plant in this 
town. 

OAK PARK, CAL.—The Business 
Men’s Association has renewed its ef- 
forts to get an electrolier system in- 
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stalled in the business district. F. Hunt 
is investigating the cost. 


PORTERVILLE, CAL.—Jos. Rich- 
ardson, N. H. Leggett and J. H. James 
have been appointed as a committee to 
take up with property owners in the 
business district the proposition of 
lighting that part of the city by means 
of an electrolier system. 


RIVERSIDE, CAL.—Plans are be- 
ing prepared by the city engineer for 
an ornamental lighting system in the 
eastern part of town. 


PROPOSALS. 


LIGHTING FIXTURES.—Sealed pro- 
posals will be received by the Board of 
Administration in its office in the Capitol 
Building, Springfield, Ill, until March 8, 
for furnishing electric lighting fixtures 
for the employees’ building at the Kanka- 
kee State Hospital, Kankakee, Ill, and 
the employees’ building at the Elgin State 
Hospital, Elgin, Il. Address Frank D. 
Whipp, fiscal supervisor. 


ELECTRIC LIGHT PLANT.—Sealed 
bids will be received until March 9, for 
electric light plant and distribution sys- 
tem, as set forth in the plans and specifi- 
cations prepared by Engineer W. H. 
Grover, of Ames, Ia. Specifications on 
file in office of city clerk. Bids will be 
considered on the city distribution sys- 
tem, building, steam plant, per these sec- 
tions, or total. Address Joseph Dorweiler, 
mayor. 


GENERAL SUPPLIES.—Sealed pro- 
posals for furnishing materials, supplies, 
and equipment for use by the executive 
departments and independent Government 
establishments in Washington during the 
fiscal year beginning July 1, 1915, and 
ending June 30, 1916, will be received by 
the General Supply Committee at its office 
in Washington, D. C., until March 10. 
The materials, supplies and equipment de- 
scribed in the General Schedule of Sup- 
plies are divided into 20 classes, of which 
Class 6 covers electrical engineering and 
plumbing supplies; Class 15, incandescent 
electric lamps (special Form A); Class 
17, motor trucks (special Form A); Class 
19, electric service; Class 20, telephone 
service. 


FOREIGN TRADE OPPORTU- 
NITIES. 


[Addresses may be obtained by writing (men: 
tioning file numbers) to the Bureau of Foreign 
and Domestic Commerce, Washington, D. C., or 
to the nearest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle and 


San Francisco.) 

NO. 15,627. TOOLS AND MAG- 
NETOS.—A manufacturers’ agent in 
Australia has informed an American con- 
sular officer that he wishes to get into 
communication with American firms han- 
dling or manufacturing tools and mag- 
netos. It is stated that the agent wishes 
to submit bids for Government business. 
American reference is given. 


NO. 15,649. ELECTRIC AND PHO- 
TOGRAPHIC SUPPLIES.—A business 
man in Russia requests an American 
consul to put him in communication with 
American firms with a view to purchas- 
ing electric and photographic supplies. 
Correspondence should be in Russian of 
French. 


NO. 15.650. ELECTRICAL SUP- 
PLIES, AND MACHINERY OF ALL 
KINDS.—A Russian merchant in the Far 
East has informed an American consular 
officer that he desires to receive catalogs. 
price lists. export discounts, etc. and 
wishes to be informed as to the probable 
time of delivery of electrical supplies, an 
machinery of all kinds. 
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NO. 15,654. ELECTRIC-LIGHT FIX- 
TURES, ETC.—A firm in Denmark has 
requested an American consular officer 
to put it in touch with American firms 
which are in a position to supply elec- 
tric-light fixtures and fixtures suitable for 
gas and acetylene lighting. Correspond- 
ence may be in English. 


NO. 15.662. EECTRICAL AND HY- 
DRAULIC POWER MACHINERY, 
ETC—A business man in the United 
States has written the Bureau of Foreign 
and Domestic Commerce that a friend 
in the Near East wishes to get in touch 
with manufacturers of electrical and hy- 
draulic power plants, flour-milling ma- 
chinery, gasoline boats, and gasoline en- 
gines. It is stated that it is desired to 
utilize water falls for the purpose of 


creating energy for a power and light 
plant. 


NEW INCORPORATIONS. 


NEW YORK, N. Y.—The Six-in-One 
Fuse Company, Incorporated, Manhattan, 
manufacturing electric device, etc.; capi- 
tal $100,000. Incorporators: C. C. Bal- 
assa, J. P. Payor and J. Carl Becher. 


NASHVILLE, TEN N.—Sevierville 
Light and Power Company, Sevier 
County; capital, $10,000; incorporators, 
Stanley McMahan, A. J. Denton, Moses 
Gamble, Mrs. Kate C. McMahan and Mrs. 
Rose Emert. 


DAYTON, O.—The Universal Elec- 
trical Equipment Company has been 
incorporated with a capital stock of 
$50,000, by Edward E. Burkhart, Louis 
B. Williams, Carl F. Brockway, S. R. 
Prugh and Harry Croninger, for the 
purpose of manufacturing electrical 
specialties. It will equip a factory in 
Dayton very shortly. 


NEW YORK, N. Y.—Mesinger- 
Whitney Electric Company, Incorpo- 
rated; to manufacture electrical ap- 
pliances, etc. Capital $50,000. Incor- 
porators: Henry Mesinger and Fred- 
erick Mesinger, of Bronx, New York, 
a Perrin B. Whitney of New York 

ity. 

FINANCIAL NOTES. 


The Central Maine Power Company, 

which does an electric lighting, power, 
gas and street-railway business in the 
Kennebec Valley, has sold te Bond & 
Goodwin, New York City, $600,000 three- 
year six-per-cent notes to be offered at 
par. The notes are to refund a like 
amount of fve-per-cent notes, which ma- 
ture May 1, 1915. 
_ At the annual meeting of the Mahon- 
ing & Shenango Railway & Light Com- 
pany, the principal operating subsidiary 
of Republic Railway & Light Company, 
retiring directors and officers were re- 
elected. The action of the directors in 
decreasing the capital stock of subsid- 
laries $4,500,000 in 1914 was approved. 
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Dividends. 

Term Rate Payable 
C. Miss. V. El. Prop. pf.Q 1.5 % Mch. 
Col. Ry. & Lt.......... — 15% Feb. 25 
Elec. Storage Bat...... Q 1 % Apr. 1 
Elec. Storage Bat. pf...Q 1 % Apr. 1 
Mid. West Util. pf...... Q 1.5 % Mch. 1 
Wash. Ry. & Elec...... Q 1.75% Mch. 1 
Wash. Ry. & Elec. pf.. 1.25% Mch. 1 
Wis.-Minn. Lt. & Pr... 1.75% Mch. 1 


Reports of Earnings. 
PORTLAND RAILWAY, LIGHT & POWER. 


1914 1913 
December gross.......-- $ 514,493 $ 607,476 
Net after taxeS.........- 259,010 331,604 
Surplus after charges... 76,036 156,121 
12 months’ gross........ 6,273,171 6,723,742 
Net after taxeS......... 3,009,288 3,425,432 
Surplus after charges... 836,610 1,416,83 


WASHINGTON WATER POWER COMPANY. 

Washington Water Power Company 
for the year ended December 31, 1914, re- 
ports income account as fone: 


1914 1913 

Gross earningS....-....- $2,976,425 $2,914,950 
Oper. exp. and taxes..... 1,362,597 1,291,673 
Net earningS.........--> 1,613,827 1,623,277 
Bond interest.........+- 254,092 259,219 
Other interest.........-- 144,853 2,975 
Amort. and bond prem... 10,624 10,666 
Uncollected accounts & 

customers dep. int.... 7,978 8,572 
Replacement reserve.... 325,000 325,000 
Credit by int. on work 

under construction.... 223,167 92,346 
Net income........--e--. 1,094,445 1,143,913 
Dividends paid.......... 1,094,863 1,126,552 
Deficit .......cececceeece 417 17,361 
Surplus December 31.... 1,118,688 1,119,105 


MACKAY COMPANIES. 
The Mackay Companies has issued its 
report for the year ended January 31, 


1915. The income account compares as 
follows: 1915 1914 

tIncome ......scecceces $4,246,014 $4,202,413 
Preferred dividends.... 2,000,000 2,000,000 
Common dividends..... 2,069,020 2,069,020 
Operating expenses.... 60,585 30,588 
Surplus .....-ccecceceee 116,410 102,806 


*Equal to 5.42 per cent on $41,380,400 
common stock after allowing four per cent 
on $50,000,000 preferred stock, as against 
5.32 per cent on same stock previous year. 

+Income from investments In other com- 
panies. The income of the subsidiary com- 
panies of the Mackay Companies is greater 
than is required to pay the dividends of the 
Mackay Companies, but its policy is to ob- 
tain from them only enough money to 
meet those dividends. 


NEW YORK TELEPHONE COMPANY. 


The report of the New York Telephone 
Company for the year ended December 


31, 1914, compares as follows: 
1914 1913 


Net telephone 

INES ..sasosesssese» $10,159,045 $11,996,606 
Dividends and interest 5,542,073 5,770,395 
Miscellaneous earnings 15,278 


Total net earnings... .$16,175,741 $17.782.279 


earn- 


Interest charges...... 3,460,199 3,494,695 
Balance ...csecerccees $12,715,542 $14,287,584 
Dividends ..........06- 10,000,000 10,000,000 
Surplus ...-.-cseeeees $ 2,715,542 $ 4,287,584 


*Equal to 10.17 per cent on $125.000.000 


ee 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK 


Feb. 22 Feb. 15 


American Tel. & Tel. (New YOorKk)......essesecsesosssecesoosenocsoesosoecsee. 118% 120% 
Commonwealth Edison (Chicago) .....cccecceccccecrsecccesesrececeseeneccers 136% 136 
Edison Electric Illuminating (Boston).........-seceeecce rere cccceescerereces 257 257 
Electric Storage Battery common (Philadelphia).........eeeesseeeererecrees #48 4814 
nlectric Storage Battery preferred (Philadelphia) ........ ce eeeecceee er eeeees #48 481% 
General Electric (New York).......++.+++ E E aes cdia allele au atayaarereca acres 141% 142 
Kings County Electric (New York)......ccccccsecccces cress st eseceessereees 119 119 
Massachusetts Electric common (Boston).....+.seessseeerrrcecreseseesceres == 
Massachusetts Electric preferred (BOStON).....e.ssssesoesseesseseoseerorerese: —- 43% 
National Carbon common (Chicago)......ssessescesscesssecoeesoesestteesertes 124 130 
National Carbon preferred (CNiCAZO)... ee cece reece cece sete ee se treet reece —- —- 
New England Telephone (BOStOn)...es..sesssessereeresseserereeerrereerrtt 36 136 
Philadelphia Electric (Philadelphia). ..... -e sgseneseetereeertertrerirniniin #9414 22% 
Postal Telegraph and Cables common (New YOrk)...e.essssereseesesereeres 76 73% 
Postal Telegraph and Cables preferred (New York).......eressesesesereeeto —- 67 
Western Union (New YOTKk).......scesecsesesesoseecoecssesceesesosecsoceoeee 62% 6314 
Westinghouse common (New York)......sssseeererereeeereereerteereerrrn! 66% 7016 
Westinghouse preferred (New York)........ sag isles ac vidi tcl 'o tiles) aw oases a7 ace were 117 117 


*Ex-dividend. 
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capital stock, against 11.43 per cent on 


same stozx previous years. 

President U. N. Bethell says: “Tt 
seems proper to call attention to the fact 
that altogether the franchises, rights and 
privileges owned by your company are 
assessed and taxed as property, the New 
York City franchise alone being assessed 
for the year of this report at $38,878,949, 
the company has not included any part 
of the value of such franchises, rights or 
privileges in its assets as shown in this 
report. Neither has it included therein 
going value, the appreciation in value of 
real estate or the value of other forms 
of intangible property. 

“On December 31, 1914, there were 
1,154,905 stations in the system directly 
operated by your company and its local 
connecting companies, an increase during 
the year of 72,140. Including the asso- 
ciated and connecting companies, there 
were in service in the whole svstem at 
the end of the year 2,050,603 stations, an 
increase during the year of 119,198 sta- 
tions.” 


PHILADELPHIA RAPID TRANSIT. 
1915 


1914 
January gToss.......-- $ 1,998,395 $ 2,006,527 
Nët ois add ae eeeues 824,637 804,470 
Surplus after charges. 12,224 1,789 
Seven months gross.. 13.943,518 14,246,064 
ët ee Pee N 5,871,039 5,907,973 
Surplus after charges. 210,671 309,131 


PERSONAL MENTION. 


MR. A. L. KENYON, of St. Louis, 
Mo., has succeeded Mr. W. R. Hall as 
manager of the Anniston (Ala.) Electric 
and Gas Company. : 


MR. DUNCAN A. MACKENZIE has 
been appointed manager of the Union 
Electric Company, manufacturers of 
oe electrical specialties, Trenton, 

ul 

MR. C. M. BALDWIN, formerly with 
D. Elmer Roberts, of Racine, Wis., has 
been appointed to a position in the fix- 
ture department of the Northern Elec- 
trical Company, Duluth, Minn. 


MR. ANTOINE BOURNONVILLE, 
connected with the business of the late 
Alfred F. Moore for many years, has re- 
signed. It is announced that the busi- 
ness of the company will be conducted 
as heretofore by the trustees of the es- 
tate. 

MR. F. S. HARTZELL, formerly in 
the. Salt Lake office of the General 
Electric Company. has taken a position 
with the Electric Company of Missouri, 
with offices at Webster Grove, under 
Mr. C. S. Buttner, general manager of 
the company. . 


MR. LOUIS KOVACS, of Chicago, 
las received from the American Institute, 
New York City, a diploma for the safety 
fuse and cutout switch which he has in- 
vented. These were described in the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN March 29, 1913. 


MR. FRANK W. SMITH, past-presi- 
dent of the Electric Vehicle Association 
of America, was tendered a complimentary 
dinner by the officers of that association 
on February 15, in appreciation of his ef- 
forts to further its work. The dinner was 
given at Delmonico’s. New York City, 
and speeches were made by John F. Gil- 
christ, John W. Lieb and James H. Mc- 
Graw, as well as by Mr. Smith. 


PROF. H. E. CLIFFORD, of the elec- 
trical engineering department of Harvard 
University. bas been selected by Mayor 
Curley of Boston to study the city’s street 
lighting contract, recently executed with 
the Edison Electric Illuminating Com- 
pany, and to determine as to its fairness, 
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with a view to submitting the question of 
prices to the State Gas and Electric Light 
Commission, as provided in the contract. 


MR. JOHN H. PETERSON, man- 
ager of the new-business department 
of the Menominee and Marinette Light 
& Traction Company, has left Meno- 
minee for an extended trip to the West 
Indies. Mr. Peterson goes to take a 
rest from his work and expects to be 
absent two or three months. He ex- 
pects to spend considerable time in 
Cuba and Porto Rico, visiting the 
Panama Canal on his return. 


MR. T.H. ENDICOTT, formerly man- 
ager of the Indianapolis office of the Crock- 
er-Wheeler Company, is now connected 
with Walker Brothers & Haviland, Monad- 
nock Block, Chicago, who are general sales 
agents for The Industrial Controller Com- 
pany (formerly Independent Electric 
Manufacturing Company), of Milwaukee, 
Wis. Mr. Endicott is in charge of the 
Chicago district sales for this department 
of Walker Brothers & Haviland. 


MR. J. G. DE REMER, formerly con- 
nected with the United Light and Power 
Company, San Francisco, Cal., has been 
appointed to the management of the gen- 
eral engineering department of the 
American District Steam Company, North 
Tonawanda, N. Y. Mr. De Remer will 
specialize in plant efficiency, making in- 
spections, repairs, tests and recommenda- 
tions looking to obtaining the greatest 
efficiency in the operation of central-sta- 
tion heating systems now in operation, 
as well as future installations. 


MR. C. W. WHITLEY, of Salt Lake, 
one of the best known and most prom- 
inent business men and financiers in the 
west, is the new president of the Utah 
Light and Traction Company. Mr. 
Whitley was elected president at a 
meeting of the board of directors of 
the traction company, held February 
18. It was the first meeting of the 
new board of directors elected at the 
recent meeting of the stockholders of 
the Utah Light and Traction Company. 
Mr. H. L. Beach, of Chicago, has been 
elected manager of the company, ef- 
fective at once. Mr. Joseph S. Wells, 
who was formerly manager of the com- 
pany, is now secretary and treasurer of 
the company. All the new officers took 
up their duties at once. Mr. Wells, in 
addition to being elected secretary ,and 
treasurer of the company, is also 
named as director. Mr. Beach, the new 
manager of the Utah Light and Trac- 
tion Company comes to Salt Lake with 
an excellent reputation as a most ef- 
fective traction official. He has had 
extended experience as an official of 
the city lines in Chicago for many 
years, and in Kansas City, Toronto and 
other cities. He was recently a trac- 
tion expert for Bion J. Arnold. Mr. 
Beach, previous to his traction experi- 
ence was an employe in the editorial 
department of the Chicago Tribune. 


OBITUARY. 


MR. DAVID G. HAMILTON, for 10 
years president of the Chicago City Rail- 
way Company and with extensive inter- 
ests in traction companies in other cities, 
died at his home in Chicago, on Febru- 
ary 16. Mr. Hamilton was 73 vears of 
age and was a trustee of the University 
of Chicago. He had been prominent for 
years in many civic enterprises. He was 
president of the National Railway of Illi- 
nois and its seven subsidiary companies 
from 1889 until 1899, and was president 
of the Texas & Central Mexican Railway. 
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Mr. Hamilton was a director of the Union 
Mutual Life Insurance Company of 
Maine, the Farmers and Mechanics’ Na- 
tional Bank of Fort Worth, Texas, a 
member of ‘the Chicago Historical So- 
ciety; a trustee of De Pauw University; 
a member of the Knights Templar, and a 
thirty-second degree Mason. He be- 
uses to the Chicago and Union League 
Clubs. 


MR. H. WARD LEONARD, electrical 
engineer and inventor, for many years 
one of the most prominent figures in the 
development of many phases of the elec- 
trical industry, died suddenly at the Ho- 
tel Astor, New York, on the evening of 
February 18, while attending the mid- 
winter dinner of the American -Institute 
of Electrical Engineers. Mr. Leonard 
was born in Cincinnati, O., February 8, 
1861. He was graduated from the Massa- 
chusetts Institute of Technology, and 
when 23 years of age became associated 
with Thomas A. Edison as a member of 
Mr. Edison’s staff of four engineers se- 
lected to introduce the Edison central- 
station system. Three years later he was 
made the general superintendent of the 
Western Electric Light Company in Chi- 
cago. A year later he formed the firm 
of Leonard & Izard, of Chicago, a con- 
cern which made many important instal- 


H. Ward Leonard. 


lations of central-station plants and elec- 
tric railways in many parts of the coun- 
try. In 1889 the firm was bought out by 
the Edison interests, and Mr. Leonard 
became general manager of the light and 
power departments of the combined Edi- 
son interests for the United States and 
Canada, with headquarters in New York 
City. In 1891 Mr. Leonard resigned this 
latter position to establish his own in- 
dependent manufacturing business, which 
is still operating as the Ward Leonard 
Electric Company at Bronxville, N. Y. 
Mr. Leonard had not taken an active part 
in the affairs of the company for a num- 
ber of years, having busied himself with 
experimental work and in the develop- 
ment of his many inventions. His first 
inventive work was electric lighting for 
railway trains, which he put into com- 
mercial operation in 1888. [n 1891 he 
completed his inventions of the Ward 
Leonard system of motor control, and 
the following vear his multipie voltage 
eystem. The value of the Ward Leonard 
system of control was demonstrated dur- 
ing the Spanish-American War. when it 
was used in one turret of the Brooklyn. 
After the war it was generally adopted 
Ly the United States navy, and all of the 
ships are equipped with it with only a 
few exceptions. Mr. Leonard also invent- 
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ed ‘the Ward Leonard double-arm circuit- 
hreaker, a system of regenerative braking, 
the Ward Leonard single-phase railway 
system, a compound controller for the 
control of electric motors operating ma- 
chine tools, and an invention applicable 
to automobiles, a change gear, which is 
now in general use. His system of motor 
control was applied to the moving side- 
walk at the Paris Exposition in 1900 after 
many attempts to operate it by other sys- 
tems. He was a contributor to many tech- 
nical papers and delivered a number of 
addresses to scientific bodies. For work 
along electrical research, the Franklin In- 
stitute of Philadelphia, in 1902. conferred 
upon Mr. Leonard the John Scott medal, 
while he also was awarded the gold medal 
at the Paris Exposition in 1900, and at 
tne St. Louis Exposition in 1904. He had 
been vice-president and also manager of 
the American Institute of Electrical Engi- 
neers, of which he had been a member 
since 1887. He was also a smember of 
the Inventor’s Guild, the Union League 
Club. the Engineers’ Club, the Clove Val- 
ley Rod and Gun Club, the New York 
Electrical Society. and the Technology 
Club of New York. He had been presi- 
dent of the village of Bronxville, where 
he lived. and was a director of the Mount 
Morris Bank of New York. 


DATES AHEAD. 


“Made in the U. S. A.” Industrial Ex- 
position. Grand Central Palace, New 
York City, March 6-13. President, H. 
A. Cochrane, Fifth Avenue Building. 
New York, N. Y. 

New England Section, National Elec- 
tric Light Association. Question Box 
convention, American House, Boston, 
Mass., March 11-12. Secretary, Miss Q. 
A. Bursiel, Boston, Mass. a 

Electrical Supply Jobbers’ Association. 
Spring meeting, Hotel La Salle, Chicago, 
Ill, March 17-19. Secretary, Franklin 
Overbagh, 411 South Clinton Street, Chi- 
cago, Ill. l 

American Institute of Electrical En- 
gineers. Industrial Power meetings, 
Cleveland, O., March 18-19: Pittsburgh, 
Pa., April 15-16. Secretary, F. L. Hutch- 
inson, 33 West Thirty-ninth Street, New 
York, N. Y. l 

Minnesota Electric Association. An- 
nual meeting, St. Paul, Minn. March 
23-25. Secretary, F. A. Otto, St. Paul 
Gas Light Company, St. Paul, Minn. 

National Association of Electrical In- 
spectors. Annual convention, Hotel Mar- 
tinique, New York City, March 93-25. 
Secretary, W. L. Smith, Concord. Mass 

Electrical Committee, National Fire 
Protection Association. Annual meeting, 
New York City, March 24-25. Secretary, 
Ralph Sweetland, 141 Milk Street, Bos- 
ton, Mass. 

Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss. Ap" 
12-14. Secretary, H. F. Wheeler, Hat 
tiesburg. Miss. — 

Iowa Section, National Electric Light 
Association. Annual convention, Keo- 
kuk, Iowa, April 20-22. Secretary, W. 
H. Thomson, Jr., Des Moines, [owa 

American Electrochemical Society. 
Annual meeting, Atlantic City, N. I. 
April 22-24. Secretary, J. W. Richards 
South Bethlehem, Pa. 

Southwestern Electrical and Gas As 
ciation. Annual convention, Galvestot 
Texas. May 19-21. Secretary, 
Cooper, Dallas, Tex. io 

National Electric Light Associaton. 
Annual convention, San Francisco. Cal, 
June 7-11. Secretary, T. C. Martin. 2 
West Thirty-ninth Street, New York 


February 27, 1915 
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Kerr Turbine Company, Wellsville, 
N. Y., announces the appointment of 
John S. Huey, 418 Hibernia Bank 
Building, New Orleans, La., as its dis- 
trict sales agent for the states of Louis- 
iana and southern Mississippi. Mr. 
Huey was formerly connected with the 
Allis-Chalmers Company, and more re- 
cently with Woodward, Wight & Com- 
pany. 

The Robbins & Myers Company, 
Springfield, O., has issued in conven- 
ient booklet form a condensed catalog 
of its “Standard” electric fans. It gives 
the most important data of the many 
types of ceiling fans, desk and bracket 
fans, oscillating fans and exhaust fans 
made by the company, which has been 
manufacturing electric fans for about 
19 years. An attractive cover adds in- 
terest to this handy publication. 


The Mechanical Appliance Company, 
Milwaukee, Wis., has issued a very at- 
tractive bulletin entitled “What Makes 
Them Run.” It shows some of the 
many classes of machines that are run 
by the company’s Watson motors. A 
lew views are shown of some of these 
motors and parts thereof. A large 
number of motor applications are 
shown and briefly described. All of the 
illustrations are high-class cuts and the 
entire bulletin is gotten up in an ef- 
lective manner. 


National Tube Company, Pittsburgh, 
Pa., has devoted the February number 
of its monthly National Bulletin to 
“The Rise of Steel Pipe.” A number 
of articles are reproduced, and illus- 
trations shown that demonstrate 
graphically how steel pipe is rapidly 
superseding wrought-iron pipe. In 1887 
steel pipe constituted less than 1 per 
cent of the entire output of wrought 
pipe in this country; in 1913 it had 
rsen to between 85 and 90 per cent of 
the entire output. The significance of 


this is pointed out in the articles pub- 
lished. i 


The Cutler-Hammer Manufacturing 


Company, Milwaukee, Wis., has 
published a folder entitled “An 
Inquiry and the Answer.” The 
inquiry referred is from a cen- 


tral-station man, who tells of hav- 
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ing considerable socket trouble, owing 
to the use of defective heating appli- 
ances, and who asks whether he can be 
safe in recommending the C-H push- 
button, 660-watt socket to his custom- 
ers for use with electric irons and 
other table devices. The answer by 
the manager of the C-H specialty de- 
partment is reproduced, showing that 
this socket is peculiarly suitable for 
just such service. 


George Cutter Company, South Bend, 
Ind., has ready for distribution its new 
catalog No. 13 on street and industrial 
lighting fixtures. The catalog has 64 
pages with several hundred illustra- 
tions of typical fixtures and auxiliary 
street-lighting equipment, particularly 
pole-line and lamp-mounting material. 
Each type of fixture is described and 
full data are given of various sizes and 
forms. Distribution curves of many 
of the fixtures are reproduced. A 
unique feature of the catalog is in 
showing modified forms of the several 
types close together, so as to show 
clearly the interchangeability of parts 
in assembling other forms to meet ex- 
actly any conditions. Many of the fix- 
tures are designed especially to suit 
the new gas-filled tungsten lamps for 
both exterior and interior lighting. 
Aside from a great variety of street 
hoods and pendent fixtures there are 
shown and listed numerous designs of 
ornamental street posts, both of the 
single-unit and cluster types. 


Westinghouse Electric & Manufac- 
turing Company, Fast Pittsburgh, Pa., 
has recently issued the following new 
publications: Leaflet 3751 describes the 
construction and purpose of current- 
limiting reactance coils, illustrating same 
both in the completed and construction 
stages; this type of apparatus has recent- 
ly come into prominent use owing to the 
increased capacities of generating units. 
Folder 4226 explains in a popular man- 
ner some of the many advantages to be 
gained by the manufacturer from the 
use of electric power: a number of illus- 
trations of the application of electric 
power to the different industries are 
shown. Folder 4205 describes Westing- 
house-Cooper Hewitt rectifiers for mov- 
ing-picture service, showing the advan- 
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tages of direct current for this class of 
work and describing the rectifier and its 
operation. Folder 4152-A shows the ad- 
vantages to be gained by the seamstress 
from using the electric motor; illustra- 
tions are given showing the method of 
mounting the different types of motors 
on sewing machines. Folder 4266-A 
gives some definite data on cooking 
breakfast by means of the Westinghouse 
toaster stove and coffee percolator; these 
devices and the radiant toaster are also 
described and illustrated. Dealers’ cata- 
log, Section DS300 covers the entire line 
of Westinghouse Electric fans for the 
year 1915; the catalog is profusely il- 
lustrated and gives in considerable de- 
tail the construction and operating fea- 
tures of these fans. Westinghouse Rail- 
way Data Exchange, January, 1915, con- 
tains a reprint of an article from the 
Electric Railway Journal on “The Prob- 
lem of Old Motors,” also one by Elbert 
Hubbard on three-cent fares; a number 
of views of Westinghouse railway mo- 
tors are given, together with their more 
important characteristics; an insulating 
varnish spray is also described. De- 
scriptive leaflet 3698-A covers motors for 
linotype and intertype machines in which 
the class of motors designed for this ap- 
plication is described and illustrated. De- 
scriptive leaflet 3770 deals with West- 
inghouse cam limit switches, which find 
a ready adaptation to elevators, skip 
hoists, mine hoists, steel-mill machinery 
and wherever it is necessary to confine 
the travel of a moving mechanism with- 
in certain predetermined limits. Small 
moturs No. 22 is devoted to a descrip- 
tion of Westinghouse type AR single- 
phase motor; complete and detail views 
of this type of motor are shown and its 
characteristics thoroughly described. “The 
A BC of Automobile Battery Charging” 
covers in a complete and concise manner 
the use of rectifier outfits for charging 
storage batteries; the accessories, such 
as time switches, meter panels are also 
described and illustrated. Electric-ve- 
hicle battery charging by means of mo- 
tor-generator sets is also thoroughly de- 
scribed and illustrated by means of leaf- 
let 3679. in which special mention is 
made of the switchboard designed for 
this class of work. 


Record of Electrical Patents. 


Issued by the United States Patent Office, February 16, 1915. 


1,128,279. Electric-Wave Amplifier. H. 
5 Armold, assignor to Western Electric 
Audi Repeating apparatus comprises two 
TAA elements in a unit structure with 
and laments, fwo grids between them 
eae common anode plate between the 
p "128,280, Thermionic Detector. H. D. 
oe assignor to Western Electric 
sini Ondes a pair of input electrodes 
of Ti connected to the negative side 
A input current and oppositely con- 
wea to the circuit whose current is to 
a tected. 


1,128,292. Electric-Wave Amplifier. E. 


H. Colpitts, assignor to Western Electric 
Co. Modification of No. 1,128,279. 

1,128,307. Illuminating Door Knob. C. 
A. Greely, Oakland, Cal. Push-button and 
electric lamp in knob and battery in door. 

1,128,313. Process of Separating Copper 
from Nickel and Matte and other Prod- 
ucts. N. V. Hybinette, assignor to Na- 
tional Trust Co., Ltd., Toronto, Canada. 
Consists in subjecting a slab of copper- 
nickel matte to electrolytic action and 
then depositing copper on the slab by ce- 
mentation and simultaneously dissolving 
nickel from the slab. 

1,128,314. Process of Producing Copper- 


Nickel Anodes. N. V. Hybinette, assignor 
to Pacific Securities Co., Ltd. Consists 
in leaching the oxides with dilute sul- 
phuric acid, electrolyzing the solution for 
recovery of copper, crystallizing for re- 
moval of nickel, smelting the mixture and 
casting anodes. 

1,128,315. Process of Circulating Solu- 
tion for Electrolysis. N. V. Hiybinette, as- 
signor to Pacific Securities Co., Ltd. Con- 
sists in passing the electrolyte alternately 
into into the bottom and top of the cathode 
compartment. 

1,128,316. Anode for Electrolysis. Noak 
Victor Hybinette, assignor to Pacific Se- 
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curities Co., Ltd. Consists mainly of 
nickel, copper and 4 to 8 r cent sulphur 
and has an electrolytically treated sur- 


face. 
1,128,366. Electrical Heating Device. E. 
H. Ruckle, assignor to Hughes Electric 


Heating Co., TARG, Ill. Hot plate for 
disk stove with resistance wire in parallel 
channels on top, except in center. 

1,128,383. Single-Spark Apparatus for 
internal-Combustion Engines. E. W. Ste- 
vens, assignor to Webster Stevens Elec- 
tric Co., eveland, O. Special induction- 
coil arrangement. 

,128,384. Floor-Cleaning Machine. E. J. 
Stewart, New York, N. Y. Electrically 
driven scrubbing machine. 

1,128,405. Testing Apparatus for Meters. 
L. 'R. Brooks, Pittsburgh, Pa., assignor of 
one-half to C. W. Ward. Separable ter- 
minal post to permit connection of test 
instruments. 


1,128,422. Printing-Telegraph Recelver. 
A. F. Dixon, assignor to estern Electric 
Co. Includes a rotary current distributer, 
selecting relays and selecting magnets. 

1,128,424. Insulator. J. D. Duncan, 
East Orange, N. J.; L. E. H. Duncan, ex- 
ecutrix of said J. D. E. Duncan, deceased. 
Superposed dome and petticoat insulators 
carry arcing points. 

1,128,427. Method for Treating Moids 
Used In the Art of Electrotyping. G. E. 
Dunton, New York, N. Y. orms a coat- 
ing of insulating material over back of 
molding pan and margins surrounding the 
Tace of mold. ; 

1,128,439. Signal-Controiling Means for 
Railway Gates. . A. Gasse, Claremont, 
N. H. Electrically actuated signals. 

1,128,453. Device for Placing Electric 
Globes In Sockets. F. A. Johnson, Dan- 
ville, Il. Bulb-gripping arms mounted on 
Top of pole and controlled from lower por- 

on. 


1,128,469. Automatic Telephone Ex- 
change. G. W. Lorimer, assignor to West- 
ern lectrice Co. Main starting switch 
controls subsidiary switches. 

1,128,481. Amalgamating or Plating Ma- 
chine. C. G. Miller, Chicago, Ill., assignor 
to Meaker Co. Electroplating tank. 

1,128.492 and 1,128.493. Telautographic 
Apparatus. H. W. O’Neill, assignor to Gray 
National Telautograph Co., New York, N. 

. In first patent a condenser is shunted 
around D. C. generator to bypass any A. 
C. generated. Second patent provides in- 
terrupter, condenser and impedance at the 
transmitter for converting D. C. into A. C. 
waves and directing such waves to the re- 
ceiver to vibrate the pen-moving parts. 

1,128,498. Safety Apparatus for Raliway 
Systems. A. Pecorella, Buffalo, N. Y. 
Each train carries signal generator con- 
trolled by track contacts. 

1,128,515. Welding-Piece for Electrically 
Welded Metal-Work. A. F. Rietzel, as- 
signor to Universal Electric Welding Co., 
New York, N. Y. Welding blank adapted 
partially to enter a hole in the two pfeces 
to be united when inserted between them. 

1,128,518. Automatic Vending-Machine. 
C. J. Rohland, New York, N. Y., assignor. 
to Hobbs Mfg. Co. Has solenold-controlled 
feeding mechanism. 

1,128,552. Detector. F. B. Turner, Hunt- 
ington Beach. Cal. Crystal wireless de- 
tectors arranged in cups arourd central ro- 
tary contact spindle. 

1,128,554. Electric Heater. W. B. Under- 
wood, assignor to American Sterilizer Co., 
Erie, Pa. Has two resistor coils and a con- 
nector lead between them. 

1,128,562. Electromagnet. H. G. Web- 
ster, assignor to Kellogg Switchboard & 
Supplv Co., Chicago. Ill. Telephone relay. 

1,128,568. Rallway-Switch or the Like. 

. O. Anderson, assignor of seven-tenths 
to A. T. Austin and three-tenths to W. A. 
Austin, Omaha, Nebr. Electrically oper- 
ated controlling mechanism. 

1,128,570. Rallway Switch Operating 
Mechanism or the Like. W. A. Austin. 
Omaha, Nebr., assignor of one-half to A. T. 
Austin. Electrical mechanism remote from 
the switch. 


1,128,580. Spark Plug. W. S. Brown, Bel- 
videre. Ill. Has spring sleeve. 

1,128,582. Automatic Stop. V. H. Car- 
man, Indianapolis, Ind., asstgnor to Car- 
man & Fryer. Multiple-contact knife 
switch with stops to hold switch in inter- 
mediate position where it engages the low- 
er contacts only. 

1,128.600. Electrical Type-Telearaph. F. 
C. Grasmé, Hoboken, N. J. Electromagnet- 
ically operated strip-printing and feeding 
device. 

1,128,606. Suspender for Electric Cables 


or the Like. P. Huntington. Livernool. 
Poean Cable hanger formed of double 
and. 


1,128,630. Vacuum Cleaner, 
assignor to Santo Mfg. Co., Philadelphia, 
Pa. Mator inclosed in lower compartment. 

1.122.640. Electric Furnace and Process 
of Heating Substances Uniformly and at a 


J. W. Smith, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Controllable Temperature. E. F. von Wil- 
mowsky, deceased, by E. J. Prindle, execu- 
tor, assignor to orsk Hydro-Elektrisk 
Kvaélstofaktieselskab. Mixed gases are 
passed repeatedly in contact with an elec- 


tric arc. 

aes of Lighter for Gas Stoves. T. L. 
Wiese, ilwaukee, Wis., assignor of one- 
third to J. Froelich and one-third to L. 
E. Lamfrom. Electric igniter for multiple- 
burner stove. 

1,128,646. Telephone Exchange System. 
J. L. Wright, assignor to Frederick C. 
Stevens, Attica, N. Y. Special ringing re- 
lay and control therefor. 

1,128,660. Call Distributing Telephone 
System. H. P. Clausen, assignor to West- 
ern Electric Co. Includes automatic traf- 
fic-distributer switches. : 

1.128.666. Apparatus for Treating Molds 
used in the Art of Electrotyping. G. E. 
Dunton, New York, N. Y. Modification of 
No. 1,128,427. 

1,128,687. Apparatus for Speed Control 
for Lathes. H. Kienzle, New York. N. Y. 
Upon advance of turret speed of work spin- 
dle is electrically varied. 

1,128,690. Electric Riveting Machine. C. 
Knoth, Newark, N. J., assignor to Hvatt 
Roller. Bearing Co. Has means for adjust- 
ing the pressure of the hubs in sockets to 
form a perfect movable electric contact. 

1,128,692. Motor-Controlier. C. J. Kruse. 
assignor to Cutler-Hammer Mfg. Co.. Mil- 
waukee, Wis. Has circuit-breaker to cut 
off armature from line when it begins to 
act as a generator. 

1,128,701. Central-Station Switching Ap- 

aratus for Automatic Telephone Systems. 

. A. Lundauist and J. J. Brownrigg as- 
signors to Western Electric Co. Includes 
a buzzer for automatically indicating busy 
condition. 

1,128,726. Iron Alloy. W. Rübel, Char- 
jortenOure. Germany. For electrical cores; 
contains iron of 99.5 per cent purity and a 
mixture containing 1 to 2 per cent alumi- 
num and 0.8 to 1.2 per cent silicon. 
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No. 1,129,024.—Fixture Mounting. 


1,128,731. Electric Heating Device. E. 
B. Spencer, Kenmore, N. Y. Includes elec- 
tromagnetic holding device. 

1,128,739. Attachment for 
Weigel, Berlin, Germany. Battery, switch 
and sighting lamp. 

„128,744. Push-Button. W. W. Barcy, 
Jr., assignor to Wil Bar Mfg. Co., Detroit, 
Mich. Details of construction. 

1,128,747. Method of Manufacturing 
Porcelain insulators. W. Boehm, Char- 
lottenburg, Germany. Conststs in forming 
the porous unglazed porcelain, filling the 
pores with a mixture of oxidizing oil and 
powdered material, and treating with 
ozone. 

1,128,751. Time-indicator. C. H. Brown, 
Detroit, Mich. A clock-rotated hand closes 
adjustable circuit contacts on a dial and 
rings a bell to denote beginning and termi- 
nation of an operation. 

1,128,764. Fuse. E. G. Davis, Paris Cross- 
ing, Ind. Fastening of fuse element to ends 
of cartridge fuse. 

1,128,777. Telephone System. C. E. Hague, 
assignor to Western Electric Co. Includes 
means to cause all of the private conductors 
to a particular operator’s position to test 
busy whenever two unanswered calls are 
simultaneously received at this position. 

1,128,802. Motor-Vehicie Frame. <A. W. 
Medhurst, assignor to Anderson Electric 
Car Co., Detroit, Mich. Motor-supporting 
frame intermediate side sills. 

1,128,817. Valve-Detector for Wireless. G. 
W. Pickard, assignor to Wireless Spectalty 
Apparatus Co., Boston, Mass. Of Edison- 
effect type; comprises hot and cold termi- 
nals, a conducting sheath inclosing them 
and a conductor connected to the sheath. 

1,128,819. Spark Plug. <A. Schmidt. as- 
signor to Champion Ignition Co., Flint, 
Mich. Metallic casing. 

1.128,842. Conduit . Clamping-Plate and 
Disk. W. A. Bonnell, Brooklyn, N. Y. Has 
a conduit-engaging edge arranged diagon- 
ally to its axis to exert wedging action on 
the conduit. 

1,128,857. 


Firearms. A. 


Selective Signaling System for 


_assignor to Western Electric Co. 
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Party Lines. E. B. Craft, assignor to 
Western Electric Co. Telephone ringing 
system. 

1,128,859. Ophthalmoscope or other Optical 
Instrument. H. L. De Zeng, Maple Shade, 
N. J. Electric lamp for illuminating indi- 
cators on the instrument. 

1,128.905. Agitating Electric Amaigama- 
tor. L. St. D. Roylance, San Francisco, 
Cal. Relates to tank construction. 


1,128,914. Magneto-Electric Generator. 
C. A. Stone and G. C. Brown, Euffalo, N. 


Y., assignors to said Stone, C. B. Moul- 
throp, and L. C. Jackson. Has distributor 
ring mounted close to collector ring and 
connects therewith through collector 
rush. 


1,128,927. Telephone Repeatin Device. 
D. H. ilson, New York, N. Y. Local cir- 
cuit inductively connected to line. 

1,128,930. Telephone System. F. V. Young. 
Intercon- 
nection of operator’s and ringing circuits 

1,128,932. Automatic Tralin-Stop. F. G. 
Bastian, Buffalo, N. Y. Electrically oper- 
ated air-brake valve. 

1,128,943. Telephone Relay. S. G. Brown, 
London, England. Small granular micro- 
phone attached to vibratory armature. 

»128,944. Electrical Relay. S. G. Brown 
Modification of above. 

1,128,945. Portable Electric Lamp. J. J. 
Brownrigg. H. Henderson and A. E. 
assignors to Delta Electric Co., Marion, Ind. 
Hand lamp comprising single dry cell in 
casing and switch, socket, lamp. reflector 
and lens in upper part of casing. 

1,128,956. Apparatus for Handling Electric 
Connector or Tapping Devices. J. M. 
Downs, Savannah, Ga. A pair of jaws 
mounted on handle with control for the 
movable jaw. 

1,128,966. Process of Making Peroxide of 
Hydrogen. F. Fischer, assignor to Henkel 
& Cie., Dusseldorf, Germany. Consists in 
continuously forcing oxygen into an elec- 
trolyte under high pressure and during 
simultaneous generation of hydrogen by 
electrolvsis. 

1,128,978. Timer. F. C. Hersee, Roslin- 
dale, Mass. Rotating contact engages rad- 
jal contacts. 

1,129,001. Press. J. Nesetril, assignor to 
J. P. Colloredo-Mannsfeld, Dobris, Austria- 
Hungary. Electrically operated machine 
for compressing concrete railroad ties. 

1.129.024. .Electrical-Fixture Fittina. F. 
J. Smith, Montreal, Que., Canada. Fitting 
for fixture mounting. (See cut.) 

1,129,036. Electric Motor. E. G. Hoff- 
mann, New Rochelle, N. Y.: A. W. Kiddle 
and A. M. Beeker, executors of said Hoff- 
mann, deceased. Twin motor with two 
senarate armatures on single shaft and two 
fields in separate adjoining compartments 
of the casing. 


1,129,051. Liquid-Level Register and 
Alarm. M. G. Crooks, Evansville, Ind. 
Electric alarm. 

Reissue 13,880. Method of Removing 


Tarnish from Metals. M. H. Keyt, Chi- 
cago. Ill. Original No. 937,154, dated Oct. 
19, 1909. Clean zinc and the metal are 
placed in contact and immersed in alkaline 
electrolyte. 


Patents Expired. 


The following United States electrical 
patents expired on February 22, 1915: 

599,315. Secondary Battery. W. 
Crowdus, Chicago, Nl. 

599,316. Electric Igniter for Gas Engines. 
F. E. Culver, Chicago, Ml. 

599,322. Individual Telephone Call. T. C. 
Drake, Malta, O. 

599,344. Electric Railway System. J. M. 
Murphy, Torrington, Conn. 

599,346. Electric Wire-Holding Appli- 


ance. H. A. McCoy, Cambridge, Mass. 
599,351 and 599,352. Electric Resistance 


Conductor. H. G. O'Neill, Brookline, Mass. 
599,354. Electric Igniter for Explosive 

Engines. H. F. Probert. Chicago, TL 
599,393. Trolley for Electric Railways. 


E. K. Landis, Philadelphia, Pa. 

599,405. Electric Battery.. C. P. Shrews- 
bury. London, and J. L. Dobell, Modbury, 
England. 

599,455. Apparatus for Producing Ozone. 
M. Otto, Paris, France. 

599,480. Electric Arc Lamp. O. B. Skin- 
ner and G. M. Bacon, Cleveland, O. 


599,508. Driving Gear for Electric Me- 
ters. G. A. Le Fevre, New York, N. Y. 

599,543. Support for Incandescent Elec- 
as Lights. J. Whitaker, OAS a” 

599,553. Telephone Switchboard Appa- 
ratus. C. F. Dunderdale, Chicago, Ill 


599.560. Paper-Perforating Machine. F. 
W. Hedgeland, Chicago, I. 

599,604. Electric Railway System. J. D. 
Gibbs, Chicago, NI. 

599,635. Electric Arc Lamp. H. J. Sage, 
Rochester, Pa. 

599,654. Fire-Alarm Box. J. H. Hayes 
a Ppleton, Wis., and C. Fisher, Chicago, 
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THE APPRAISAL OF SMALL ELECTRIC 
PROPERTIES. 

The regulation of electric utility corporations by 
state commissions has become general. Nearly every 
state in the Union has such a commission and, while 
in some states the authority of the public utility com- 
mission does not extend to the length of fixing the 
rates of the utility corporations, there is little doubt 
that such power will gradually be extended, so that 
this function will become almost universal. In defend- 
ing the rates before such a commission, or in justify- 
ing any change of rates which may be deemed advisable, 
it is necessary that the utility corporation should not 
only be prepared to place a valuation upon its property 
but should be able to justify the figures given for such 
values. Figures for such a valuation and also the 
justification for same may be found in the records of 
the company where these have been kept from the 
beginning in such form as to show the actual amounts 
spent for construction and for developing the business. 
But it must be admitted that there are few concerns in 
the country which have complete records of this kind 
available. Where the records are not complete, an 
inventory of the physical property becomes necessary 
in order that an appraisal may be made. It will be 
found better from the standpoint of expense as well as 
from other considerations to have such an inventory 
prepared in advance rather than to wait until the case 
arises to use it. The burden of making such an in- 
ventory and appraisal will sometimes be found com- 
paratively large in the case of small companies when 
such an appraisal has to be made at short notice. If 
the time of available employees will be used for this 
purpose when it is most convenient the expense of 
such appraisal can be greatly lessened. 

The article by Mr. E. D. Dreyfus, beginning in this 
issue, will be found of assistance to the small company 
which wishes to institute work of this kind by its own 
corps, without the necessity of calling in a delegation 
of experts to do the work for it. Mr. Dreyfus has had 
experience of this kind in his own company and this, 
combined with his general qualifications as an engi- 
neer, makes his suggestions for carrying on such work 
both reliable and practical. In some of the states, 
such as Ohio, the state association has taken means 
to assist its members in carrying out such work. In 
Ohio the Public Utilities Commission required every 
operating utility company to make such an appraisal 
and consequently the incentive for co-operative work 
along this line was sufficient to stir the companies and 
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their state association to action. In other states the 
companies must depend upon their own resources and 
such help as they can gather from outside sources for 
carrying on this work. The suggestions of Mr. Drey- 
fus and the forms which he proposes for tabulating 
the necessary information will prove helpful to such 
companies. 


MOTIVE POWER IN SUBMARINES. 


The engineering problems associated with the de- 
sign and operation of submarines are among the most 
interesting which are being developed as a result of 
the great European conflict. The question of motive 
power bears directly upon the efficiency of these craft 
as military units, and a recent review of this phase of 
submarine boat design by Professor William Hovgaard 
of the Massachusetts Institute of Technology, in a 
lecture before the Society of Arts, illustrates the dual 
importance of the internal-combustion engine and the 
electric motor in this field. 

ithe gasoline engine was the first really successful 
motor for submarines. It was light, occupied small 
space as compared with previous steam machinery, and 
the combustion of fuel oil was not more than about 
0.5 pound per horsepower-hour as against at least 1.5 
pounds for steam engines. For small boats, with a 
displacement of from 100 to 300 tons, where weight and 
space were extremely restricted, the gasoline engine of- 
fered the best solution. The dangers of so volatile an 
oil, however, soon made it necessary to introduce heavy- 
oil motors, although they were in several respects in- 
ferior to gasoline engines. While the latter are easy to 
start, special means are required to set the former in 
motion, and the consumption of fuel in motors of the 
Koerting type was about double that of gasoline equip- 
ment. The next step was the introduction of the 
Diesel motor, which, although in itself rather heavy, 
has a fuel consumption lower than the gasoline motor. 
The nominal radius of action of recent boats of the 
largest size, driven by Diesel motors, is given as from 
2,000 to 3,000 miles, the speed on the surface has at- 
tained 16 knots in several boats, and the designed 
speed in some boats now under construction is 18 or 
20 knots. Steam machinery is still in the running, how- 
ever, in connection with large submarines. 

For under-water propulsion, electric power derived 
from a battery of accumulators still offers the best 
solution. Since the first appearance of this type, it has 
been improved in many technical details and is now 
reliable and durable. Batteries will stand complete 
charging and discharging more than 400 times, and 
under peace service conditions may be expected to last 
five or six years. The weight of lead cells per horse- 
power-hour, including auxiliary equipment is about 80 
pounds. They permit great variations in power and are 
at their best in low rates of discharge, a most valuable 
quality for submerged work. They can be stowed low 
in the boat and thus add considerably to the stability. 
_ They occupy about 0.4 cubic foot less per horsepower- 
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hour than any other source of energy at present avail- 
able for this purpose. 

The total accumulated energy of storage batteries 
is necessarily small and rarely allows more than a speed 
of about 10 knots for three or four hours. Recently 
boats have been designed for 11 or 12 knots. The ra- 
dius of action at maximum speed of large boats is 
about 30 or 40 miles, and at reduced speed a radius of 
about 100 miles is claimed for some boats. 

The electric motors, including switchboards and 
leads, weigh about 80 pounds per horsepower at the 
maximum rate of discharge. The excessive weight oi 
the plant for under-water propulsion is unfortunate. 
Only about 30 per cent of the displacement of a sub- 
marine boat can be devoted to machinery and fuel, as 
against 50 per cent. in a torpedo boat. The plant for 
under-water propulsion comes as an extra additi, 
and this makes it evident that submarines can seer 
compete with torpedo boats as to speed and radius of 
action. Great efforts are being made to devise a typ 
of machinery which can be used both on the surface 
and submerged, and especially one by which the pro- 
pulsion under water does not entail any extra weight, 
but no satisfactory solution has yet been attained 
Experiments with the so-called soda boiler may yield 
results in the future, but at present the electric motor 
is the main reliance of the submarine designer for 
under-water operations. 


GLARE IN STREET LIGHTING. 

On other pages of this issue will be found an article 
giving the results of researches carried out at the 
University of Wisconsin along lines that have pre 
viously received very little attention. Arrangements 
were made to mount a variety of types of lamp at 
different heights above the street, and tests were 
made by a number of observers to determine how 
much more light is necessary to see equally well in 
the presence of the glare from the street lamps as in 
its absence. 

The results indicate very definitely that the blin¢ 
ing effect is much greater with lower mountings that 
with higher mountings, and that for common heights 
of mounting the amount of light required for good 
seeing is much greater than if this blinding effect 
could be avoided. Mr. Sweet concludes that mount- 
ing heights should never be less than 20 feet, but of 
course the most desirable height will depend upon the 
vertical distribution of light from the source, as well 
as upon other details involved in any particular 11- 
stallation. 

One striking result of this research is that the blind- 
ing effect depends upon the total intensity of the light 
received at a given angle from the source, and not 
upon its intrinsic brilliancy. In other words, SW- 
rounding a brilliant source by diffusing glassware 
does not appear to reduce the blinding effect. The 
bearing of the contrast between the light source and 
the surrounding field is not clear, but as it is state 
that the capacity of the eye to see is improved by 
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bright, rather than dark, surroundings, it is to be pre- 
sumed that this contrast is an element, even though 
an unimportant one, in determining the effect. 

In considering the blinding effect due to glare, 
which the author of this paper defines quantitatively 
to be the ratto between the increase in illumination 
necessary on account of the glare to see equally as 
well as without it, and the illumination itself, ex- 
pressed as a percentage, it must be borne in mind that 
this effect is entirely independent of the ocular dis- 
comfort arising from the same source, since the two 
effects depend upon different characteristics. We use 
the word “glare” here as representing the physical 
condition which is the cause of both effects. Mr. 
Sweet uses the word in a slightly different sense, 
viewing the term from the subjective rather than the 
objective standpoint. We think the term is better 
applied to the cause or condition producing the re- 
sults, rather than to the results themselves, and this, 
too, has been rather general practice. 

The results obtained’ in this research elucidate a 
subject in regard to which the notions of illuminating 
engineers have been somewhat hazy, and these re- 
sults may be applied in the design of future street- 
lighting systems to great advantage, both in the effi- 
cient use of electric energy and in providing better 
service to the public. 


ELECTRICAL PRECIPITATION OF FUMES. 

An application of electricity to another industry to 
which electrical engineers have given little attention 
was given a prominent place at the recent midwinter 
convention of the American Institute of Electrical 
Engineers and the session devoted to this topic proved 
the most interesting session of that convention. This 
topic was the electrical precipitation of fumes, a sub- 
ject which is of great importance to the smelting in- 
dustry. Electrical precipitation has already been ap- 
plied to fumes and dust from smelters and to smoke 
from a variety of sources and will soon be applied 
also to fog if experiments in this direction should in- 
dicate that such an application would be successful. 
The possibility of the dissipation of fog by this 
means has already been amply demonstrated by the 
experiments of Sir Oliver Lodge in England. 

The importance of the question of metallurgical 
smoke and fumes to both mining and agriculture is 
“indicated by the legal proceedings which have been 
carried on in several places to determine the respective 
rights of these two interests in cases arising from the 
smoke of large smelters doing damage to growing 
vegetation. Such proceedings have resulted in the 
shutting down of smelters in both Utah and California 
and to a restriction of the output of the Tennessee 
Copper Company at Copperhill, Tenn. Moreover, 
commissions of investigation are now at work upon 
similar problems at Anaconda, Mont., and in Califor- 
nia. Such results indicate the large financial interest 
which is at stake in the successful solution of the 
problem of smoke and fumes from such smelters, as 
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unless the difficulty can be solved there will be a great 
sacrifice of invested capital at these and similar plants. 
Large expenditures have already been made in some 
cases for the erection of bag houses for filtering the 
smelter gases, and if such a method can be replaced by 
the comparatively inexpensive electrical method it will 
be a great saving to the industry. 


Electrical precipitation of smelter fumes has already 
been applied in a number of places, the first installa- 
tion being at the Selby smelter in California in 1912. 
Satisfactory results have generally been a :complished, 
although in the case of the Balaklala Consolidated 
Company, at Coram, Cal., shutdown finally resulted in 
spite of an application of electrical precipitation. In 
this case, apparently, the removal of solid matter from 
the gases was not sufficient, the large content of sul- 
phur dioxide in the output of this smelter resulting in 
too great damage to permit of continued operation. 
It is a little difficult to realize what the output of such 
deleterious ingredients of smelter smoke may be in the 
case of a large plant, without recourse to the actual 
figures. Thus in the case of the Washoe smelter at 
Anaconda, Mont., a plant which produces about 300 
tons of copper daily, there is a stack 30 feet in diameter 
which discharges every 24 hours over 2,000 tons of 
sulphur dioxide gas into the atmosphere. This, when 
converted into sulphuric acid through combination with 
water vapor would yield over 3,400 tons of acid. With 
such outputs as this it can be realized what damage to 
agriculture can be done over a considerable surrounding 
area and why action is necessary to render the smelter 
gases as harmless as possible. 


The problem of electrical precipitation has received 
much attention from both the Research Corporation and 
the Mellon Institute of Industrial Research. The for- 
mer body, to which Dr. Cottrell assigned his basic 
patents on this subject, has applied itself principally to 
the problem of precipitation of metallurgical fumes or 
white smoke. This problem has been attacked with 
great success and the financial returns from the com- 
mercial applications has provided funds for the insti- 
tution to continue its research work. This represents 
a fine example of the devotion of the proceeds of scien- 
tific work to the general benefit of mankind, rather than 
turning the profits into private coffers. Too great 
recognition cannot be given to the altruism of Dr. Cot- 
trell and his associates in this matter. 


The Mellon Institute, on the other hand, is devoting 
its energies to the problems connected with the elimina- 
tion of the black smoke which is so commonly emitted ` 
by ordinary furnaces and industrial plants, and the 
work done thus far shows that such smoke also can 
be successfully eliminated wherever its importance 
warrants the expense. It is to be hoped that the ap- 
plications of this method will be rapidly multiplied, so 
as to cut down the excessive outpouring of objectional 
material into the atmosphere which at present takes 
place to such a large extent in the neighborhood of 
nearly every large industrial center. 
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Industrial Power Meeting to be 
Held in Cleveland. 


Preparations are well under way for 
a two-day meeting of the American 
Institute of Electrical Engineers to be 
held in Cleveland, O., Thursday and 
Friday, March 18 and 19, under the 
auspices of the Industrial Power Com- 
mittee and the Cleveland Section. The 
sessions will be held at the Hollenden 
Hotel. 

The following program of papers is 
to be presented: 

“The Principles of the Application 
of Electricity to the Ore-Handling In- 
dustry,” by C. T. Gilpin, electrical en- 
gineer of the Wellman-Seaver-Morgan 
Company, Cleveland. 

“The Rubber Industry—Electrical 
Applications and Allied Problems,” by 
A. P. Lewis, electrical engineer of the 
Goodyear Tire and Ruhber Company. 

“Fractional - Horsepower Motor 


Loads,” by H. A. Pratt, Westinghouse. 


Electric & Manufacturing Company. 

“Line Disturbance Caused by Special 
Squirrel-Cage and Wound-Rotor Mo- 
tors when Starting Elevators’ or 
Hoists,” by J. C. Lincoln, president of 
Lincoln Electric Company, Cleveland. 

“Current, Torque and Power-Factor 
Characteristics of Alternating-Current 
Elevator Motors,” by J. F. Lincoln, 
vice-president of Lincoln Electric Com- 
pany, Cleveland. 

“The General Principles of Motor 
Application,” by D. B. Rushmore, 
General Electric Company. 

“Some Trouble Encountered in the 
Operation of Carbon Brushes on Di- 
rect-Current Generators and Motors,” 
ty E. H. Martindale, National Carbon 
Company. 

On Thursday night, 
banquet will be held. 


March 18, a 
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Fixation of Atmospheric Nitrogen. 

At a joint meeting of the American 
Institute of Electrical Engineers and 
the New York Section of the American 
Electrochemical Society, to be held on 
Friday evening, March 12, at the Engi- 
neering Societies Building, New York 
City, the following papers, dealing with 
the fixation of atmospheric nitrogen 
will be presented: “General Survey of 
Present Methods,” by L. L. Summers; 
“Cyanamide Process,” by Frank Wash- 
burn; “The Carbo-nitride Process,” by 
Samuel Peacock. 

President Lincoln of the American 
Institute of Electrical Engineers has 
appointed the following committee on 
the Panama-Pacific convention to be 
held in San Francisco during the week 
of September 12: W. W. Briggs, chair- 
man; A. H. Babcock, A. M. Hunt, A. 
G. Jones, H. A. Lardner, Harris J. 
Ryan, C. J. Wilson, J. T. Whittlesey, 
H. H. Barnes, Jr., L. T. Robinson and 
George F. Sever. 
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Electrical Manufacturers to Or- 
ganize at Meeting in New York 
on March 9. 

As announced in our issue of February 
6, 1915, the organization meeting of the 
electrical manufacturers has been called 
for March 9, at 10:30 a. m., at the Bilt- 
more Hotel, New York City. The pur- 
pose of this meeting will be to ratify 
the. plans for organizing a permanent 
association of electrical manufacturers, in 
accordance with resolutions passed at a 
preliminary meeting held in New York 
on January 12. 

R. K. Sheppard, of the B. F. Good- 
rich Company, chairman of the meeting 
of January 12, urges that all manu- 
facturers of electrical supplies and ma- 
terials entering into the manufacture of 
electrical equipments have representation 
at the meeting. 

The objects of the proposed associa- 
tion are to provide the machinery for 
concerted action in matters which vitally 
interest the entire electrical industry. 
Comprehensive organization plans look- 
ing to closer co-operation with the various 
existing associations are to be presented 
at the March 9 meeting. and a com- 
mittee will be appointed to thoroughly 
examine concentric wiring and the prob- 
lems allied thereto. 

DES ST ee ee ee 


Transportation Arrangements for 
the National Electric Light Asso- 
ciation Convention. 
Transportation arrangements for the 

National Electric Light Association 

convention, which will be held from 

June 7 to 11, at San Francisco, Cal., 

are progressing very favorably. George 

W. Elliott, master of transportation, 

has just returned to New York from 

an extensive trip to the Pacific Coast, 
whither he journeyed with T. C. Martin, 
secretary of the association, in order 
to effect arrangements and complete 
details with regard to the various 
transportation matters. Mr. Elliott 
states that practically everything has 
been provided for, and that in the way 
of railroad accommodation, hotels and 
scenic features that are outlined in the 
different itineraries soon to be issued, 
there will be presented something ex- 
traordinary in the way of travel and 
enjoyment. Two of the tours outlined 
will be over southern routes, visiting 
various points in Southern California, 
including San Diego, where the Pana- 
ma-California Exposition is being held, 
and Coronado Beach. Plans have been 
perfected for a stay of two days in the 

Yosemite Valley. 

Wherever Mr. Elliott went enthusi- 
asm with regard to the convention was 
particularly noticeable, and the vari- 
ous cities through which the special 
trains will travel are arranging with 
the master of transportation for the 
complete entertainment of the visitors 
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as they pass through. Director-Gener- 
al Moore of the Panama-Pacific Ex- 
position in San Francisco, and Direc- 
tor-General Davis of the Panama-Cali- 
fornia Exposition in San Diego, as- 
sured Mr. Elliott of their pleasure at 
being able to entertain the members ot 
the National Electric Light Associa- 
tion. 
— eo 


University of Kansas Branch 
Meeting. 

The University of Kansas Branch ot! 
the American Institute of Electrical En- 
gineers, in addition to the meetings 
usually held by organizations of this 
type, arranges one day each year in 
which the electrical engineering students 
are excused from attendance on regular 
classes in order that they may be pres- 
ent at this meeting of the Branch, ar 
which several technical papers, largely by 
men not connected with the University. 
are presented. The program for the 
meeting this year was as follows: 

Morning Session: “Keeping Stand- 
ards,” by G. O. Brown, of the Kansas 
City Electric Light Company; “The Re- 
lation of the Architect to the Engineer,” 
by Goldwin Goldsmith, professor of archi- 
tectural engineering, University of Kan- 
sas. 

Afternoon Session: “Arc Lamps.” by 
D. R. Detwiler, of the Westinghouse 
Electric & Manufacturing Company: 
“Motor Applications,” by F. R. Johnson. 
of the General Electric Company: “Elec- 
trolysis,” by F. H. Miller, University of 
Kansas: “The Construction of Telephone 
Cables,” by F. B. Uhrig, of the Western 
Electric Company; “Construction Work," 
by W. J. Squires, of Kansas City, Mo. 

Evening Session: “The Training of 
Station and Substation Operators.” by A. 
D. Stoddard, of the Metropolitan Street 
Railway Company; “The Transcontinen- 
tal Telephone Line,” by H. C. Louder- 
back, of the Missouri and Kansas Tele- 
phone Company; “Experiences with Alter- 
nating-Current Block Signals,” by W. F. 


Price, of the Atchison, Topeka and 
Santa Fe Railway. 

—_—_———_¢-@—__—_ 
Baltimore Consolidated Section 


N. E. L. A. 


At the monthly meeting of the Bal- 
timore Consolidated Section of the Na- 
tional Electric Light Association on 
the evening of February 17, J. C. Par- 
ker, electrical and mechanical engineer 
of the Rochester Railway and Light 
Company, made a very fine address on 
the subject of “Public Service Corpo- 
rations,” dealing with the question of 
watered stock and the reasons for 
same. 

Vaudeville, motion pictures and mu- 
sic furnished by the company’s Mando- 
lin and Guitar Club, furnished the en- 
tertainment features for the meeting. 
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Electricity in Ice-Cream Manufacture. 


A load of great variableness, due 
to the exceedingly uneven demand for 
the product with differing conditions 
of temperature and seasons, is the im- 
portant characteristic im ice-cream 
manufacture as affecting the matter of 
power. With steam as the motive 
power, a plant having a capacity of sev- 
eral times the average power demand 
would have to be maintained to meet 
the requirements of the peak load of 
the business, which is naturally in mid- 
summer, and particularly on the days 


—— ooo 


This article describes the elec- 
trical installation in a modern 
New England establishment de- 
voted to ice-cream manufactur- 
ing, giving also tabulated data on 
the motor equipment installed. 


to the volume of manufactured prod- 
uct. 

The Davis Ice-Cream Company ot 
Cambridgeport, Mass., is one of the 


wagons that distribute the product 
throughout Greater Boston and trans- 
port it to the railroad stations and 
steamers for shipment to various parts 
of New England. 

Two air compressors, of the Wagner 
double-action type and each having a 
capacity of 20 tons refrigeration, are 
lccated in the basement of the com- 
pany’s building on Massachusetts Ave- 
nue. These machines are belt-connect- 
ed through quill-drive shafts with 
friction clutches, to a 75-horsepower 


Two-Ton Belt-Driven Refrigerating Machine and Three Upright Ice-Cream Freezers. 


of greatest heat. The consumption of 
ice-cream falls in a constantly dimin- 
ishing volume as the cold season ad- 
vances, except for short spurts at 
Thanksgiving and at Christmas. From 
New Year’s the volume of demand 
rises until the week around the Fourth 
of July is usually the manufacturer’s 
Tush time. 

This variable load is met most ad- 
vantageously by the use of electric 
power, as a flexible and abundant en- 
ergy supply is constantly on tap, the 
cost of energy used being in close ratio 


largest producers in the northeast. 
Heretofore the plant was operated with 
power produced by two gas engines, 
but their inefficiency was readily rec- 
ognized as compared with electric pow- 
er; hence motors were installed and 
connected with the local central sta- 
t:on’s power circuits, to perform all the 
processes of refrigeration, freezing 
and cold storage, and for the making 
of ice to be used in packing the ice- 
cream for shipment, together with the 
machines for crushing the ice and de- 
Iivering the crushed ice to the delivery 


induction motor operating on the 550- 
volt, three-phase, 60-cycle service, at 
a speed of 720 revolutions per minute 
on no load and 695 revolutions per 
minute on full load. 

Besides the two compressor units, 
this motor, by means of counter 
shafts, belt connected, operates a 7- 
inch worm conveyor carried in a wood- 
en box, which carries the salt from the 
box cars in which it comes to the fac- 
tcry siding, to a large salt bin in the 
ferther end of the basement. In addi- 
tion, the motor drives a water pump 


414 ELECTRICAL REVIEW AND WESTERN 


having a capacity of about 30 gallons 
per minute, which forces the water 
from artesian wells to the condensers 
on the roof of the building, and also 
a small centrifugal pump used in re- 
moving the frost from the outside of 
the refrigerating pipes when it be- 
comes an impediment to circulation. 

In the basement also is a 10-horse- 
power induction motor which operates 
a centrifugal pump which forces brine 
through the freezers on the floor above. 
Here are located eight Tyson freezers, 
made by the Tyson Company, Canton, 
Ohio, each of 12 gallons capacity. These 
are ranged in a line in the center of the 
freezing room and are driven by a 20- 
horsepower motor located on a plat- 
form and connected to the line shaft- 
ing by a belt at a distance of about 


Motor Driving Battery of Ice-Cream Freezers. 


15 feet between pulleys. The same 
motor operates a paddle agitator in the 
cieam-mixing tank behind the freezers. 

The frozen cream comes from the 
Tyson freezers in a semi-liquid state, 
and not in the solid congealed form 
which is familiar to the public. In this 
condition it is run into zinc molds 
and stored in a refrigerated storage 
room where the temperature is main- 
tained at between five degrees below 
zero, Fahrenheit and zero. A second 
cold store-room is for the ice-cream 
after it is put in paper cartons, and 
two more rooms adjoining are for the 
storage of ice-cream in the large cans 
in which it is sent out to retailers and 
druggists for soda-fountain service. 
The temperature of the three rooms 
cther than the one first referred to is 
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MOTOR INSTALLATION, DAVIS ICE CREAM COMPANY. 
Davis Ice-Cream CORBON Cambridgeport, Mass. There are from 15 to 30 persons 


employed, the plant wor 


ing 17 to 24 hours daily, according to season. Total connected 


horsepower, 133.5. Total number of motors installed, 8. Average kilowatt-hours per 
month, 25,000. Maximum, 36,000 in midsummer. Minimum, 20,000. 
MOTORS INSTALLED. 
The following is a list of the motors installed, and their drive. The supply source 


is three-phase, 60 cycles, 550 volts. 


Horse- Speed 

No. Type. power. 

s N Induction 75 

Vertical 

1 Shaft 2 

1 Induction 10 1200 
1 Induction 0.5 

l Induction 10 

1 Induction 5 1200 
1 Induction 20 

1 Slip Ring 11 900 
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maintained at between zero and five 
cegrees above. A five-horsepower in- 
duction motor, operating at 1,200-1,140 
revolutions per minute operates a 
blower which forces cold air blasts into 
each room. 


The process of distribution of this, 


very “perishable” commodity is second 
in importance only to that of manu- 
facturing. The shipping of ice-cream, 
particularly in hot weather, calls for 
careful packing of the containers in 
cracked ice, and as shipments to dis- 
tant points require an exposure of sev- 
eral hours before the ice-cream is 
finally consumed, an abundance of 
cracked ice is required. 

The Davis Ice-Cream Company 
meets this need by manufacturing its 
own packing ice by the ammonia-com- 


Speed 
no load. full load. 
720 


Application. 

695 Belted to two Wagner double-action 
refrigerating compressors, each 
with refrigerating capacity of 20 
tons; a seven-inch worm salt con- 
veyor; a 3U-gallon per minute wa- 
ter pump: and a de-frosting pump. 

900 Operates brine agitator for ice-mak- 
ing tank. 

1160 Belted to ice crusher and by chain 
drive to ice elevator and conveyor. 

1800 Belted to auxiliary ice crusher orn 
platform for emergency use. 

1800 Operates pump for forcing brine 
through ice-cream freezers. 

1140 Drives blower to force cold air blast 
into storage rooms. 

1200 Belted to line shaft driving eight Ty- 
son ice-cream freezers; also agi- 
tator in cream mixing tank. 

820 Operates freight elevator. 


Ice-Cream Freezers Belted to Line Shaft. 


pressor process. An ice-making tank 
with a capacity of 256 cans of ice, 
each of the cakes weighing about 225 
pounds, is operated in a part of the 
Easement, the condenser being lo- 
cated on the roof, as stated before, and 
the compressors in another portion of 
the basement. A two-horsepower ver- 
tical-shaft induction motor, rated 900 
revolutions per minute operates an ag- 
itator to keep the brine in circulation 
ii the tanks, moving about the ice cans 
and between the coils of pipe. With 
the brine at a temperature of eight de- 
grees only about 30 hours’ time is re- 
quired to freeze the ice cakes, but with 
the more usual temperature of between 
15 and 20 degrees Fahrenheit about 60 
hours are required for the process. 
When the water in the cans becomes 
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frozen in solid cakes, the cans are re- 
moved from the tank, immersed in hot 
water, which releasse the ice cake from 
the can, and the cakes sent down a 
chute to the crusher, which is operated 
by a 10-horsepower motor installed in- 
verted from the timbers of the floor 
above. The rated speed of this motor 
is 1,200 revolutions per minute on no 
load, 1,160 revolutions per minute on 
full load. It operates in addition to 
the crusher an elevator-conveyor which 
carries the crushed ice from the pit 
under the crusher up to the loading 
platforms at the side of the building. 
An electric beil on the platform com- 
municates with the operator of the 
crusher motor, giving the signal to 
start and stop crushing and elevating 
the crushed ice. As an auxiliary to 


this principal apparatus, a small crush- 
er located on the platform provides 
against any emergency. This is run by 
a 0.5-horsepower motor of the induc- 
tion type, having a speed of 1,800 rev- 
olutions per minute. 

During the rush period of midsum- 
mer ice-cream making itself engrosses 
the full time of the operatives, and 
natural ice is then obtained from a 
storehouse on a pond inland. At all 
other times artificial ice is used for 
purposes of packing for shipment. 

A final motor application in this com- 
pletely equipped manufactory is an 11- 
horsepower slip-ring motor which op- 
erates a one-ton freight elevator be- 
tween the basement and four floors of 
the superstructure. 


ELECTRICAL REVIEW AND WESTERN 


Motor-Driven Compressor. 


The accompanying table gives the 
cetails of the motor equipment at this 
establishment. 


| 
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Trial Installation Secures Motor 


Customer. 

E. F. Stone, superintendent of light- 
ing and power, Arkansas Valley Rail- 
way Light & Power Company, Pueblo, 
Col., recently was successful in clos- 
ing a contract for 35-horsepower with 
the Warner Fence Company, Pueblo, 
after a three-months trial installation 
which was remarkable for its ingenuity 
and the accuracy of Mr. Stone’s esti- 
mate of the cost of operation by elec- 
tricity. The connecting rod and guides 
were. taken off the 40-horsepower 
steam engine and the 35-horsepower 


motor mounted on the body, so the 
trial installation was made with little 
trouble and without disturbing the old 
prime mover. The saving effected dur- 
ing the trial period alone warranted the 
permanent installation of the motor. 

Se — 

Lighting Adopted for In- 
dian Railway Cars. 

The Railway Board of India, whose 
headquarters are at Simla, has issued in- 
structions to install electric lighting in 
all cars on government-operated railway 
systems. The change will of necessity 
take time to carry out, but the general 
adoption of electric lighting has now 
been decided on and will gradually be 
brought about as funds and time per- 
mit. 


Electric 
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Changes in Personnel of Louisville 
Gas & Electric. 


Numbers of interesting changes have 
recently been announced at the offices of 
the Louisville Gas & Electric Company. 

Gen. George H. Harries, president of 
the company since the merger of the 
several public utilities of Louisville, has 
gone to Omaha, Neb., where he has been 
placed in charge of the Omaha Gas & 
Electric Company, another H. M. Byl- 
lesby & Company property. General 
Harries left Louisville about two months 
ago. It is understood that he will re- 
tain for the time the title of president 
of the Louisville company. Donald Mc- 
Donald, vice-president and general man- 
ager, has been acting as chief executive. 

G. Wilbur Hubley, superintendent of 
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Motor Driving Ice-Crusher. 


the electrical department since the merger 
was effective, has resigned and will enter 
business in Louisville, it is understood. 
He formerly was superintendent and chief 
engineer of the old Louisville Lighting 
Company for some 20 years. 

Lewis Streng, who formerly held the 
title of chief engineer and who was in 
charge of the pipe line from West Vir- 
ginia, has been made superintendent of 
electrical manufacturing, distribution and 
construction. 

T. B. Wilson, secretary and treasurer, 
has been given, in addition, the title of 
assistant general manager. 

L. S. Mayer, lately of Oklahoma, has 
been made auditor, taking up some of 
the duties formerly performed by Mr. 
Wilson. 
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Commercial Practice 


Management, Rates, New Business 
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EXPERIENCE WITH MAZDA GAS- 
FILLED STREET LAMPS. 


By Carroll H. Shaw.’ 


The city of Sheboygan, Wis., was 
the first of its size to adopt and install 
2 complete system of 600-candlepower 
Mazda street lamps. These are 20- 
ampere, nitrogen-filled lamps, rated at 
0.5 watt per candle, with 1,350 hours’ 
life. The lamps are installed in No- 
valux fixture (No. 155,295) equipped 
with clear outer globe and 18-inch por- 
_ celain-enameled reflector. 

The installation displaces 216 7.5- 
ampere series inclosed carbon arc 
lamps and has been increased to 224 
units. The substitution of the Mazda 
for the arc lamps was begun on August 
18, 1914, and was continued until Octo- 
ber 3, after which date a few additional 
lamps were ordered in by the City 
Council. 

In tabulating the number of hours 
each lamp has been in service it has 
been assumed that any lamp burning 
less than 100 hours is obviously de- 
fective. The lamp manufacturer guar- 
anteed that the average life of the 
lamps should not be less than 1,000 
hours, and stated that the rated life or 
normal would be 1,350 hours. Four 
groups have been created from these 
figures, which, while possibly some- 
what arbitrary, have been found to 
cover a very logical range. 

On February 16, 1915, the date for 
which the following values apply, there 
were 106 lamps in service that had 
not required renewal, and were still 
delivering their full candlepower, as 
far as could be seen. For the remain- 
ing 118 units there had been installed 
and burned out 149 lamps. This makes 
a total of 373 lamps used, including 
those still in service. 

The following table shows the num- 
ber of lamps actually burned out and 
their average life for various classes: 

HOURS BURNING. 
0 100 1,000 1,350 


Avg. life, hours..22 623 1,19 1,630 

In the 0 to 100 class, there were 8 
lamps that burned out instantly, and 
only two that lived more than 50 
hours. From the above data it is found 


1 Electrical engineer, Sheboygan Railway 
& Electric Company, Sheboygan, Wis. 


that the average life of all the burned- 
cut lamps is 980 hours. This does not 
take into consideration the lamps for 
which credit has been given by the 
manufacturer, and when this is done, it 
is found that the effective average life 
is 1,560 hours. 

A consideration of the lamps still in 
service indicates that a very satisfac- 
tory life is being obtained. The aver- 
age life of the 106 lamps that are still 
in use is 1,945 hours, while the max- 
imum life is 2,206 hours. The average 
of the 118 lamps that have been in- 
stalled in fixtures where burnouts have 
occurred is 698 hours. This list con- 
tains three lamps with more than 2,000 
hours’ life and 29 of more than 1,000 
hours’ life. 

It should be borne in mind that these 
lamps have not yet been subject to 
current surges, due to lightning dis- 
charges or grounding of the lines, but 
they have, nevertheless, been through 
several very severe wind and snow- 
storms. The breakage of glassware 
has been less than ten globes for the 
entire six months. This indicates a 
very satisfactory design of glassware- 
holder, as well as care in handling by 
the inspector. Every lamp is inspected 
each night, and all lamps and globes 
are cleaned once in seven days. 

The outage, as reported by the Police 
Department, is almost negligible. 
Whereas the reduction in payment by 
the city over a period of seven years 
with the inclosed arc lamps amounted 
to 1.17 per cent of the amount billed, 
the actual reduction over three months, 
during which the Mazda lamps were in 
use exclusively, is only 0.18 per cent. 

In summarizing the above data, it is 
found that the 600-candlepower, 20- 
ampere, compenator street - series 
Mazda lamps are giving the full value 
of the rating as stated by the manu- 
facturer, and it is interesting to note 
that had every lamp in service been 
burned out on February 16, the average 
effective life would have been 1,370 
hours. 

—— ee 


A Unique Application of a Motor. 
The Northern Idaho & Montana 
Power Company, Sandpoint, Idaho, 
has closed a three-year contract for 
power for a 35-horsepower motor 
which will be used at Priest River, 


Idaho for operating a log-loading ma- 


chine. This machine will carry logs 
from the river to a railroad track a 
distance of 165 feet, including a lift 
of 50 feet and load the logs directly 
onto flat cars. By a system of pulleys 
the same motor will be used to shift 
cars before and after loading. The 
device will handle 3,500 logs a day. 
————_»--- 


A Farmer’s Opinion of Electric 


Service. 

The Greenfield (Mass.) Electric Light 
& Power Company is in receipt of an 
interesting communication from a rural 
customer who has been purchasing 
power since the extension of the com- 
pany’s lines a few years ago. This 
customer who, until the advent of elec- 
tric service in his community, had many 
years’ experience with the older meth- 
ods of doing farm work wrote to the 
company as follows: 

“You are certainly engaged in a work 
that benefits humanity. The work I 
have done, old railroad ties I have 
sawed, is wonderful at an expense of 
only $3.80 for power. (Signed) J. J. 
Greenough.” 


| dee aug pet 
Seasonable Window Display in 
Boston. 


The Boston Edison Company is dis- 
playing a novel and interesting window 
exhibit, consisting of a Lo-glo electric 
egg tester, a Standard electric incubator 
and a Standard electric brooder, products 
of the Electric Incubator Company, of 
New York. 

The apparatus is arranged in a fenced 
yard, just within the show window, about 
six feet square, with a dozen live young 
chickens running around in the enclosure, 
which is furnished with scratch feed and 
garnished with artificial foliage. 

The exhibit attracts the interested at- 
tention of the growing numbers of 
chicken fanciers, and is also a happy 
harbinger of Spring. 

| Sa Oe eee 


Big Columbus Hotel to Purchase 


Power. 

The Deshler Hotel, a new $1,000,000 
hotel to be erected in Columbus, O., 
has entered into a contract with the 
Columbus Railway, Power & Light 
Company for the supply of all energy 
to be used for lighting and power pur- 
poses. The contract is for a period of 
25 years. 
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Commercial Lighting Campaign in 
Salt Lake City. 


The Utah Light & Traction Com- 
pany of Salt Lake City is conducting 
a vigorous campaign for the installation 
of nitrogen-filled Mazda lamps for ex- 
terior and interior lighting purposes. 
The company feels that this is an op- 
portune time to make a special drive 
for this business in view of the fact that 
in the very near future large numbers 
of tourists will be visiting in Salt Lake 
City on their way to the Panama-Pa- 
cific International Exposition and that 
in order to create a favorable impres- 
sion for the city, the commercial dis- 
trict should be brilliantly illuminated 
at night. The campaign is being built 
upon the slogan: “Trade Follows the 
Light” and it is the company’s object 
through its advertising and through the 
personal work of its representatives to 
educate the merchants to the fact that 
a brilliantly lighted store and store 
front is the hall mark of a progressive 
merchant. The “Type C” Mazda offers 
an unusual opportunity to central sta- 
tions to obtain a considerable increase 
in revenue at only a nominal outlay 
for installation on the part of the mer- 
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Make YOUR store 
the brightest, pleasantest, 
most attractive spot i 
your neighborhood 


$12 peepee a Typ C Mada opie 
. a a Trp © a a oe 


rere oot oei o eet @ peer eee 


Advertisement Intended to Interest the 
Merchants in Outlying Districts. 


chant, special fixtures and glassware 
having been developed by the manufac- 
turers to meet this situation which can 
be installed at a reasonable cost. 

The electrical contractors of the city 
are co-operating with the company and 


Supporting chain, 
4 foot bracket: 1 foot 
pendulous chain; 750 
Watt Type O Mazda; 
Canopy and fixture 
complete;10 extra feet 
of conduit; including 


All 
For $16.25 


and there is an in- 


all along the line. 

time when business 
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year that is going to 
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have made a special proposition of 
$16.25 for a 750-watt “Type C” lamp 
complete with globe and fixture and a 
chain supporting bracket including 10 
feet of conduit and the labor. necessary 
to connect to the nearest circuit. For 
outlying stores in the residence district 
a special proposition of $12.50 has 
been made on a 400-watt lamp installed 
complete in the same manner. The low 
maintenance cost of “Type C” lamps is 
being urged as one of the strong points 
in its favor for exterior illuminating 
purposes. 

The campaign has been supported by 
one of the strongest advertising cam- 
paigns ever conducted in the city. It 


was inaugurated by four preliminary 


teaser advertisements, which were run 
in each of the four daily newspapers. 
These advertisements occupied an 
eight-inch double-column space and 
were intended to attract attention and 
stimulate interest in the following ads. 
They were followed by an 18-inch five- 
column advertisement in the Saturday 
and Sunday newspapers. On Monday 
morning every merchant and “Type C” 
prospect in the city received a letter 
from the commercial department of 


be a GOOD year---a BIG B d R k P ~ | 
year if we MAKE it so. €d--N0C rice: 
To Help make Salt Lake's Business District Lighter 
and Brighter-and YOUR Store Front, Mr. Merchant, 
Ya Q 0 ows a Trade Drawing Attraction. 
m $16.25 puts up a 750 Watt (approximately 1,200 candle power) 
l Type C Mazda complete including four foot bracket support 
e g e chain, one foot pendulous chain, the globe, the canopy, the lam; 
iteelf and ten extra feet of conduit wiring and all labor of inst 
ing 
Put your shoulder to the wheel! - For smallar stores, tbr hout th den Ask your 
Light t f ' rections, a smaller Type C Marda be in Electrical 
g your store front: stalled complete for a low as 8100 Contractor 
Go after the night crowds! Over 60 of Salt Lake's live business houses are now using Type C or cal] 
Mazdas. = 
The crowds that shop tomorrow! = as 
ELECTOICITY FOR EVERY THING Com 
We've arranged for a special AND mercial de- 
price of $16.25 for installing UTAH LIGHT: TRACTI partment. 
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One of the Preliminary Advertisements in Mazda Campaign. 
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the company inclosing a reproduction 
of the ad in the Saturday and Sun- 
day’s papers telling him of the purpose 
of the advertisement and advising that 
a representative of the company would 
call upon him to explain the proposi- 
tion more fully. It was not expected 
that these advertisements would result 
in many direct sales, but it was hoped 
that they would stimulate an interest 
among the merchants which would 
serve as an introduction to the com- 
pany’s representatives. Much to their 
surprise, however, many telephone 
calls were received and the representa- 
tives learned on calling that the pros- 
pects had decided to install one or 
more of the lamps, and several orders 
were received in this way without any 
further effort on the part of the central- 
station company. 

The 90-inch advertisements were 
followed in the middle of the week by 
a 60-inch ad outlining a special $16.25 
offer. These were followed by a mail- 
ing card giving a list of 60 well known 
and progressive merchants who were 
using “Type C” Mazdas. Another 60- 
inch advertisement followed in the 
daily paper driving home the slogan: 
“Trade Follows the Light.” These 
were followed by a 48-inch ad outlining 
the special proposition for neighbor- 
hood stores in the outlying districts, 
and then another mailing card was 
sent to all of the prospects. A similar 
advertising campaign will be continued 
during the months of March and April, 
or until such time as the city has been 
thoroughly solicited and the merchants 
impressed with the value of well lighted 
stores and streets. 

One of the first results of the cam- 
paign was the organization of the mer- 
chants on upper Main Street, for the 
purpose of inaugurating a system of 
special street lighting for that portion 
of the business district, they having 
been brought to a realization that the 
lower Main Street, Broadway, and 
State Street merchants had attracted a 
considerable portion of the business to 
that section by their progressive and 
liberal use of electric lighting for ex- 
terior purposes. 

The civic pride of the merchants is 
appealed to in one of the advertise- 
ments which reads: “Do you realize, 
Mr. Merchant, just how important a 
role you play in making Salt Lake’s 
business district a striking, convincing 
advertisement for the city and state? 

“When you illuminate your store 
front you not only draw with irresist- 
ible force the night crowds of the 
shopping public—but you do your 
share in developing the city’s most at- 
tractive and profitable asset—a bril- 
liantly lighted business section.” 

The campaign is being executed un- 
der the direction of Bayard W. Men- 
denhall, commercial agent of the Utah 
Light and Traction Company. 
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THE SALE OF ELECTRIC 
POWER. 


By T. R. Hay. 


When the central station actively en- 
tered the industrial field for the purpose 
of disposing of its product in its various 
forms, numerous manufacturing plants 
were easily convinced that a change from 
steam, gas or locally generated power to 
central-station power would be to their 
immediate and future advantage and 
were easily induced to contract for such 
service. Other plants did not come so 
easily, but required some effort and in- 
vestigation on the part of the power 
company. Gradually the field covered by 
the individual central stations became 
pretty well filled with plants using cen- 
tral-station power, but in many instances 
large industrial plants were found being 
operated by steam, gas or locally gen- 
erated power, and all efforts exerted by 
the central station had not succeeded 
in inducing them to make any change. 

In order to get these plants on the 
lines of the central station a continued 
and efficient effort is necessary. In the 
early days such effort was not put forth, 
due mainly to the fact that so much 
easily procurable load only awaited in- 
telligent solicitation, and that it was not, 
in most cases, felt that the end justified 
the means, and that eventually these 
isolated plants would become power con- 
sumers without any appreciable amount 
of effort being exerted on the part of 
the central station. 

In a good many cases the attitude of 
the central station was justified, as in 
the case of the re-building or enlarge- 
ment of the existing factory, re-arrange- 
ment of the equipment to keep up with 
an increasing and enlarging business or 
because of a destructive fire requiring 
re-building, etc. 

When such fortuitous conditions as 
those mentioned are not present and the 
manufacturer still holds out in opposi- 
tion to the use of purchased power, the 
only alternative is to sufficiently interest 
the prospect to the extent of obtaining 
authority to make a thorough analysis 
of the existing power conditions and lay- 
out with an alternative proposition in- 
volving the use of central-station power, 
and to submit same for consideration. If 
such a report is satisfactory from the 
central station’s point of view, but still 
does not swing the prospect into line, 
the only thing left to do is to file the 
papers for ready reference and to pur- 
sue a policy of “watchful waiting.” 
Eventually a breakdown, a rising unit 
power cost, due to the use of obsolete 
equipment, poor layout, etc., expansion, 
due to increased production, thus load- 
ing the existing equipment beyond its 
capacity, and the like will cause the 
manufacturer to stop and take thought 
and then, with the report on the plant in 
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hand, the central station will be in a 
position to strike quickly and effectively 
and with a complete knowledge, not only 
of the conditions to be met and over- 
come, but with an accurate solution of 
the problem presented. 


It is of course neither necessary nor 
advisable to spend much time and money 
on relatively small prospects, but on the 
larger ones such a course is not only ad- 
visable, but, in most cases, necessary in 
order to obtain such information as will 
make possible the drawing up of a satis- 
factory proposition. The report should 
be detailed and extensive in accordance 
with the size and importance of the 
proposition and should contain as com- 
plete and accurate information as pos- 
sible. properly and logically set down 
and in such form as to be easily in- 
telligible to the prospect. The prospect, 
it must be remembered, is, in most cases, 
not an engineer and does not understand 
lengthy and detailed engineering reports 
and will not take the time to study and 
analyze one, however much to his ulti- 
mate advantage such a course of pro- 
cedure may be. 


The first page of the report should con- 
tain a synopsis of the results obtained, 
giving existing costs, so far as possible, 
estimated future costs when using cen- 
tral-station power, estimated saving and 
the necessary investment to make the 
change. This synopsis should be followed 
by a few general and concise statements 
regarding the advantages to be derived 
from the use of central-station power, 
such as a constant speed on machines for 
all ranges of load, resulting in increased 
production at decreased unit cost; a bet- 
terment in the quality of the product, 
brought about by such a condition, flex- 
ibility, simplicity, cleanliness, etc. The 
fact that the business of the central sta- 
tion is the manufacture and sale of elec- 
tric power should be emphasized. Such 
a clear and concise statement so placed 
in a report shows the prospect at a 
glance just what can be accomplished by 


the change. 


If at all interested, the prospect will 
probably want to know how the results 
were obtained and there should follow a 
detailed report of the tests made, to- 
gether with complete data and informa- 
tion, which should be set forth clearly, 
but in detail, so that all of the several 
steps of the solution shall be readily ap- 
parent. This detailed statement should 
be of particular value, when properly 
made up, if the report is to be submitted 
to a consulting engineer for approval. 


It is not to be expected that a business 
man, with no particular engineering 
knowledge, will wade through a highly 
technical report to find how he will be 
benefited by using central-station power: 
hence, the desirability, even necessity, of 
placing the results as outlined above and 
in such a way that all may be readily 
noted and easily understood. When sub- 
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mitting figures for observation and com- 
parison, gross and net results should be 
given, together with net cost per kilo- 
watt-hour, with an explanation as to the 
amount and computation of the kilowatt- 
hour consumed. In order to save time 
the investigations should be detailed and 
accurate the first time, so as to be of 
use tor some time to come. Such a 
procedure prevents the piling up of re- 
ports, some of little or no value through 
lack of sufficient information, on tue 
same prospect, and makes available for 
instant use a valuable collection of in- 
formation that is thoroughly logical and 
understandable. 

Frequently, it is found that material 
savings in cost of operation are possible 
through the use of central-station power, 
by reducing the overhead charges, such 
as repairs, etc., and by making possible 
a more economic and efficient lay-out 
than may at the time exist. Elimination 
of lines of shafting, thus saving power 
lost in friction and belt slippage, proper 
alinement of hangers where shafting is 
advisable, driving machines individually 
or in groups, as may seem advisable, are 
some of the means of obtaining maxi- 
mum output at minimum unit cost. Care 
should also be taken that a plant is not 
overmotored, either when the drive is in- 
dividual or group. In a large plant over- 
motoring may cause an appreciable in- 
crease in the power bill, due to low op- 
erating efficiency of the electrical equip- 
ment and consequent high unit cost. 

For the more important work, at any 
rate, trained and capable men should be 
employed at salaries commensurate with 
their experience and ability and the sales 
organization should be kept intact through 
good times and bad. When business is 
hard to get and slow in coming in, the 
organization should go at it harder than 
ever before. Each salesman should go 
over his assigned territory and pick out 
those plants that would be most desirable 
as customers and concentrate on them. 
A depression affords an opportunity of 
investigating such prospects in detail and 
of obtaining data and information for 
the gathering of which the necessary 
time would not be available when busi- 
ness was good. By assuring power sales- 
men of the stability of their positions 
there is given an extra incentive to dig 
up business and to spend some time and 
study on the various prospects that are 
located. For that matter, however, every 
plant that is not connected to the cen- 
tral station’s lines as a consumer should 
be considered a prospect, perhaps some 
of them distant, but prospects neverthe- 
less. 

Where there are a number of sales- 
men and the ground to be covered is ex- 
tensive, the territory should be divided 
up and each man given an assignment. 
Propositions originating in the different 
territories should be in charge of the 
salesman in whose territory they origi- 
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nate and he should have personal charge 
and direction of the negotiations, co-op- 
erating and consulting freely with all oth- 
er departments and with the representa- 
tives of the electrical manufacturers de- 
partments for information and advice. 
Such a procedure insures continuity of 
action in the handling of the individual 
propositions and brings the prospect into 
intimate touch with one representative of 
the power company instead of into casual 
communication with a number of repre- 
sentatives. 

It should be the endeavor of evéry cen- 
tral-station manager to build up an eff- 
cient and loyal sales organization with 
everybody pulling for business and work- 
ing for a common end. And the watch- 
word of such an organization should be 
service, service in the shape of informa- 
tion and advice, to prospects as well as 
to connected consumers. 

After a prospect has been converted 
into a consumer further interest in his 
operation should not be dropped, but 
visits from time to time will serve to 
make clear any points of difference that 
may come up, thus keeping a satisfied 
customer and a booster instead of a dis- 
satisfied customer and a knocker. Such 
co-operation will be to the mutual ad- 
vantage of the central station and the 
consumer and will reduce to a minimum 
the chances of losing consumers that it 
has cost time, money and effort to con- 
nect. 
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Kings County Electric Light and 
Power Company Adds Big 
Power Load During Year. 


The annual report of the Kings 
County Electric Light and Power Com- 
pany for the year ending December 31, 
1914, was made public recently, and shows 
that the company has more than held 
its own, though feeling keenly the gen- 
eral business depression. A condensed 
statement of earnings and expenses is 
given in the table. 

The early indications pointed to a 
year of exceptional progress for the 
company, but the European war and 
the attendant general business re- 
trenchment materially retarded its rate 
of growth. However, by effecting 
economies in expenses, and by taking 
advantage of the rapid development of 
Brooklyn as a manufacturing and busi- 
ness center, the net results for the 
year are about equal to those of 1913. 

Special effort has been devoted to 


Total revenues 


Gross income 


Bond interest and other income deductions 
Dividends, profit sharing, etC......cccseeeees 


Surplus for the year........ccccsscscccccccce 
Stock outstanding, December $1............. 


*Decrease. 


1914 
eerie $6,346,466.38 
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Expenses, including taxes and depreciation charges 4,197,429.83 
eRe een $2,149,036.55 
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obtaining large power business, over 
seventy private plants having been re- 
placed by the company’s service, four 
being for over 1,000 horsepower each. 
Two exceptionally large contracts were 
taken, one with a large cordage con- 
cern for 6,000 horsepower, covering 
a period of ten years and another for 
8,000 horsepower with the contractors 
on the new Rapid Transit subways. 
During the year 27,581 contracts were 
signed. In addition to the current 
supplied for lighting, 83,811 horse- 
power in motors are now operated 
from the company’s lines. 

No new financing has been done dur- 
ing the year, but $365,200 of the first 
issues of $4,000,000 six-per-cent 12-year 
convertible debenture bonds, dated 
March 1, 1910, were converted into 
stock, making the total of these bonds 
converted since the privilege became 
available March 1, 1913, $3,308,100. 

The plant and property as shown by 
the balance sheet has substantially in- 
creased, and includes a horizontal Par- 
sons type turbo-generator with con- 
densing and auxiliary apparatus having 
a capacity of 22,000 kilowatts, or ap- 
proximately 30,000 horsepower. 

There have been no changes in the 
directorate or official staff. The com- 
pany reports increasingly cordial rela- 
tions with its customers, induced par- 
tially through the lengthening terms of 
service of many of its employees. 

The Profit Sharing Plan inaugurated 
in December, 1910, was adopted for the 
fifth consecutive time, and on January 
1, 1915, $66,596.38 was distributed to 
1,080 employees. The Brooklyn Edison 
Investment Fund, designed for the pur- 
pose of encouraging thrift and enab- 
ling employees to invest their savings 
in the securities of the company, in- 
creased in usefulness, 1,381 out of the 


. total number of 1,745 employees being 


voluntary depositors in the fund. One 
man was added to the pension roll, 
making a total of four, all having 
served the company upwards of twenty 
years. 

Due to the abnormal conditions of 
the past year unusually careful super- 
vision has been exercised throughout 
all departments of the organization, 
which procedure has enabled the com- 
pany to retain in its service a great 
majority of its employees without 
wage reduction and to continue to fur- 
nish first-class service throughout the 
community. 


Increase 
$603,918.26 
534,801.84 


$ 69,116.42 


$ 12.640.519% 
88,919.34 


$ 7,162.41° 


1913 
$5,742,548.12 
3,662,627.99 


$2,079,920.13 


$ 877,095.37 
1,042,125.66 


160.699.10 
$12,942,900.00 


1,131,045.00 


. 420 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 66—No. 10 


Electric Sign Data 


Electric Sign Legislation in 
Massachusetts. 

The Legislature of 1914, of the State 
of Massachusetts, created a special 
commission to consider the taxation and 
regulation of signs and to report its find- 
ings to the General Court of 1915. 

The commission consisted of the Tax 
Commissioner, the Attorney General, and 
the chairman of the Gas and Electric 
Light Commission and of the Public 
Service Commission. 

The report has been rendered, with a 
draft of an act aimed to give authority 
to municipalities to regulate outdoor ad- 
vertising, and a draft of a constitutional 
amendment which would give full power 
to the Legislature “to regulate, restrict 
and prohibit advertising on public high- 
ways, in public places, and on private 
property within public view.” 

The proposed act provides for the 
designation of a town or city officer who 
shall approve or disapprove applications 
for the erection of signs; and for the 
imposing of a license fee to meet the 
cost of regulation. A penalty of $10 a 
day is provided 
for non-compli- 
ance with the law. 

An ordinance of 
the city of Provi- 
dence, R. I., is 
presented in the 
report, aS a pos- 
sible model for 
municipal regula- 
tion. This pro- 
vides that all signs 
on roofs of build- 
ings within the 
first building dis- 
trict of Provi- 
dence shall be of 
n o n -combustible 
materials. All signs 
throughout the 
city on which elec- 
tric wires and 
lights are installed 
must be non-com- 
bustible. 

The constitu- 
tional amendment 
is offered to obvi- 
ate any question 
as to the adequacy 
of Legisla- 
tive powers to 
treat the subject. 
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What is claimed to be the world’s larg- 
est illuminated sign has recently been in- 
stalled in Chicago, at the foot of Michi- 
gan Boulevard. The sign is of metal and 
measures 130 feet long by 50 feet high. 
Illumination is provided by 24 100-watt 
nitrogen-filled lamps in special reflectors. 
The sign was erected for the Chicago 
Tribune by the Thomas Cusack Company. 


A large electric sky sign to advertise 
the advantages of Portland, Me., is being 
considered. It is proposed to erect the 
sign on the roof of a high business block, 
so that it will be in view from ships in 
the harbor, as well as from all parts of 
the city. The management of the Cum- 
berland County Power & Light Company 
has offered to supply current free to light 
the sign. 


The Betts & Betts Corporation, of New 
York City, report a constantly increasing 
demand for “Klok” monograms, such as 
is installed on the Holmes laundry sign 
illustrated on this page. The Green- 
wood Advertising Company, of Knoxville, 
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DRY CLEANING 


Laundry sign erected in Toledo, O. Energy is supplied by the 
Toledo Railways and Light Company. | 
sign is a Betts and Betts “Klok” monogram which flashes the time 
of day at one-minute intervals. A Betts and Betts flasher is also used. 

There are about 700 five-watt lamps used in the sign. 


At the upper portion of the 


Tenn., has ordered a “Klok” for a large 
department-store sign to be erected in 
Cincinnati and the Federal Sign System 
(Electric), Chicago, will install one on 
the Motograph sign of the Common- 
wealth Edison Company, Chicago. 


The A. & W. Electric Sign Com- 
pany, Cleveland, O., is rebuilding the 


mammoth Goodrich sign on Hotel 
Fuller in Cleveland. The sign will 
represent a western scene. The con- 


struction will closely resemble a stage 
setting with banks of various colored 
lamps reflecting upon various portions 
of the background. 

This setting will be surmounted by 
the Goodrich slogan: “See America 
First on Goodrich Tires.” About 2,000 
ten-watt lamps will be used. 


The United Cigar Stores, Limited, of 
Toronto, Can., recently erected in that 
city a large spectacular electric sign that 
is attracting considerable attention. At 
the top of the sign is the familiar trade- 
mark shield of the company in which is 
a reproduction of 
the British flag. 
and the wording. 
“United Cigar 
Stores, Limited.” 
Below is the 
wording, “Our 
coupons save you 
3 to 7%.” The 
flag waves con- 
tinually. The 
wording burns 
continually with 
the exception of 
the word “Cou- 
pons” which 
flashes on and off, 
one letter at a 
time. 


The sign is 35 
feet high by 12 
feet wide and em- 
ploys 1,200 five- 
watt lamps. The 
sign was built by 
the Macey Sign 
Company, of To- 
ronto and the 
flasher was fur- 
nished by the Betts 
& Betts Corpora- 
tion, of New York 
City. 
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FLEXIBLE METALLIC CONDUIT 
IN FINISHED-BUILDING WIR- 
ING. 


By Terrell Croft. 


Flexible-metallic-conduit wiring for 
finished buildings is widely applied where 
high-grade work is desired and in cities 
where the use of metal conduit for con- 
cealed work is mandatory. It can be 
used in practically all locations and is 
frequently preferable to rigid conduit be- 
cause it can be installed at less cost 
and in less time. It is made in lengths 
of from about 100 feet, for the half-inch 
size, to 50 feet, for the two-inch size, 
which promotes rapidity and ease of in- 
stallation. Practically the same Code 
rules apply to flexible as to rigid con- 
duit. Double-braid = rubber-insulated 
wires must be used. Steel outlet boxes 
must be installed at all outlets and 
switches. The conduit must be continu- 
ous from outlet to outlet, must be fast- 
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1.—Section of Partition Showing 
Bracket Outiet Box and Fiexible 
Conduit. 


Fig. 


ened in outlet boxes with lock-nuts and 
bushings and it must be grounded. Due 
to its flexibility and the fact that it can 
be procured in long lengths, its applica- 
tion is feasible and desirable where 
rigid conduit could not be considered. 
It is particularly adaptable for finished- 
building wiring. No elbow fttings are 
required, but the duct must be securely 
fastened where bent to form an elbow. 
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2.—Method of Mounting 
Bracket Electroliier. 


eee Many fittings are manufactured especial- 
sunna ly for it. 


An installation of a wall-bracket box 


| for steel-armored cable or flexible con- 
‘| duit is shown at Fig. 1. 
| tion of the outlet having been determined, 
'J and the wireman having assured himself 


The exact loca- 


that he can get his conduit to the outlet, 
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up and out of the hole. Clamp a 90-de- 
gree angle connector on the end of the 
conduit and fasten it into the box with 
a locknut as shown in Fig. 1. Insert 
two %-inch cleats, one for above and 
one for below, through the hole and 
fasten them in place inside the partition 
as shown, each with a couple of small- 
diameter wood screws turned in from 
the outside. Push the box back in the 
cavity cut for it and fasten it to the 
cleats with wood screws. Fasten the 
fixture stud in position. 

The procedure in installing a switch 
box for flexible conduit or steel-armored 
cable is almost identical with that of in- 
stalling a bracket box. The steel switch 
box is set in the recess in the partition 
so that the adjustable lugs rest on the 
lath to which the box is to be fastened 
and the outer edge of the box lies al- 
most flush with the plaster surface. No. 
6 flat-head wood screws are used for 
holding the box. When the box is used 
for a baseboard plug receptacle, the ad- 
justable lugs are reversed so that the 
face of the box will lie flush with the 
face of the baseboard. In attaching flex- 
ible conduit to the box, straight or angle 
connectors can be used. There should 
never be more than two 90-degree elbows 
in a conduit run. Where there are more 
than two it is very difficult to draw the 
conductors through. 

Attaching a flexible-steel-conduit or an 
armored-cable bracket outlet box in a 
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Ceiling Outlet box: 


Fig. 3.—Supporting Outlet Box on a Furred Ceiling. 


the hole is made in the plaster for the 
box. Place the outlet box on the parti- 
tion in the position that it is to occupy 
and draw a line around it with a pencil. 
Cut around this line with a sharp chisel 
down through the plaster and remove it. 
Cut away the section of lath extending 
across the center of the hole. Drop a 
mouse down from the hole into the par- 
tition and pull the end of the conduit 


partition by means of a fixture crow- 
foot is illustrated in Fig. 2. A hole 
should be carefully cut in the lath and 
plaster just large enough to admit the 
box. A crowfoot should be fixed to the 
lath of the opposite side of the partition 
with wood screws. A nipple sufficiently 
long to extend one-quarter inch into the 
bottom of the box should be screwed 
into the crowfoot. Turn a locknut onto 
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the nipple. With its connector attach 
the conduit to the box. Place the box, 
with its center outlet hole over the nip- 
ple, into the cavity prepared for its re- 
ception. If the hole for the box through 
the plaster has been accurately cut so 
that the box cannot wobble in it, the 
method provides a very firm support. In 
the illustration a space is shown between 
the sides of the box and the plaster— 
actually the box should just fit the hole 
in the plaster. This method can be used 
for supporting ceiling outlets. 

The method of installing an outlet box 
for flexible metallic conduit in a furred 
ceiling is shown in Fig. 3. Cut the hole 
for the box at the correct location 
through the lath and plaster. Fish the 


“Metal Ceiling 


Fig. 4—Outiet Box Attached in Celling. 


conduit to the outlet and attach the con- 
nector. Insert a cleat, sufficiently long 
to bridge two furring strips, through 
the outlet hole and secure it directly 
over the hole with long, small-diameter 
wood screws. Attach the box to the 
connector and fasten the box tc the cleat 
with wood screws. The cleat transfers 
any weight imposed on the box to the 
furring strips which will safely sustain 
any weight ordinarily encountered. If 
the screw heads are conspicuous they 
can be painted the color of the ceiling. 

Placing the outlet boxes should be the 
last step in a flexible-conduit job. The 
boxes should not be removed after they 
have once been set in a wall or partition. 
Their removal usually disfigures the wall 
paper and decorations. It sometimes is 
necessary, prior to the completion of a 
job, to connect a stray conduit into some 
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Fig. 6.—Fiexible Conduit Used to Connect 
Two Lengths of Rigid Conduit. 


box because of an obstacle preventing 
the installation of the conduit as orig- 
inally planned. Obviously, the conduits 
should, where possible, be installed com- 
plete before the outlet boxes are installed. 

How to attach a metallic-flexible-con- 
duit outlet box in a metal ceiling is illus- 
trated in Fig. 4. Cut a round hole in 
the ceiling just large enough to admit 


the outlet box. Fish the conduits to the 
hole and attach a 90-degree connector 
to each. Drill a hole, large enough to 
accommodate a good-sized wood screw, 
in the center of the pipe cap and secure 
the cap as illustrated to the floor above, 
directly over the center of the hole for 
the outlet box. Turn into the inverted 
pipe cap a conduit nipple of such a length 
that when the outlet box is fastened on 
its end the face of the box will lie flush 
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rigid conduit where an exposed run 
passed through a floor, as shown in 
Fig. 5. 

Since rigid conduit can seldom be used 
throughout for an entire finished-build- 
ing job, it is usually necessary to com- 
bine flexible metallic conduit with it for 
certain portions of the work. It is also 
true that it is seldom desirable to use 
flexible metallic conduit exclusively. 
There are usually parts of the installa- 
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Flexible Metalic Conduit 
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Fig. 5.—Rigid Conduit inserted Where There is Exposure to Moisture. 


with the ceiling surface. Run a lock- 
nut on the nipple. Put the box on the 
nipple, first having connected the con- 
duits into the box. Run another lock- 
nut on the nipple to hold the box in 
place. If more convenient, the nipple, 
pipe cap and outlet box can be made up 
as one piece and the screw can be in- 
serted through the nipple with a long- 
bladed screw-driver. A modification of 
the method of Fig. 2 for supporting a 
bracket can also be used. These meth- 
ods should not be used where the fixture 
will be heavy. 

Flexible metallic conduit must not be 
used where it is subjected to moisture. 
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tion for which rigid conduit can be ap- 
plied so as to save both time and cost. 
Where the conduit run is reasonably 
straight and available for manipulation, 
rigid conduit can usually be applied to 
advantage. For concealed runs, and 
where fishing is necessary, the flexible 
conduit is usually the most satisfactory. 

In wiring a building with flexible con- 
duit or flexible armored cable, usually 
the first operation is to locate all of the 
outlets, a consultation with the owner 
being required to effect this. Some wire- 
men then cut the openings for the ceil- 
ing, bracket and switch outlets. Other 
men, as suggested elsewhere herein, pre- 


(A - 
E-e». .ĥ-.. anser 
eses one 


Fig. 7.—Rigid and Flexible Conduit in Combination. 


Sometimes inspectors will object to its 
installation under floors where scrubbing 
water might drip through. It should not 
be run vertically through floors where 
scrubbing water may affect it. If lead- 
covered conductors are drawn into fiex- 
ible conduit so installed, the work will 
be in accordance with the Code, but the 
usual practice is to install a length of 


fer to wait, if possible, until the wire- 
ways are completed before any walls or 
ceilings are cut. Where there is no 
opening into the attic, the wireman cuts 
one in the ceiling of a clothes closet. 
A trap door should be furnished for and 
fitted to this opening. The necessary 
floor pockets are cut and the conduit 
cr cable is fished into the floor and par- 
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tition spaces. Standard metal boxes are 
installed at each outlet, being affixed to 
the lath or to studs as herein described. 
For straight electroliers, substantial sup- 
ports must be provided. At combination 
gas and electric outlets, the gas pipe 
serves as a support. 

An illustration of flexible metallic con- 
duit being used instead of bending rigid 
conduit is shown in Fig. 6. It would be 
quite difficult to bend a double elbow to 
fit in the space indicated and to connect 
it into the conduit line. With the flex- 
ible metallic conduit the problem is easily 
solved. 

As previously noted, flexible metallic 
conduit is not approved by the Code 
where exposed to moisture. Where wet, 
damp or moist zones are encountered 
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Fig. 8—Method of Holding Conduit In 
Brick Walli. 


along the route of the run, rigid conduit 
should be installed, as indicated in Fig. 
5. Some of the common localities in 
which rigid is commonly substituted for 
flexible conduit are: laundries, lavatories, 
pump rooms, around water tanks, and 
bath rooms. Many inspectors consider 
all cellars as “damp” and insist on the 
installation of rigid conduit for all runs 
therein. 

The substitution of one rigid conduit 
for several flexible conduits can fre- 
quently be made to effect a saving in 
time and material. Fig. 7 illustrates the 
method. The Code (Rule 26p) permits 
the same conduit to contain 4 two-wire 
or 3 three-wire circuits of the same sys- 
tem without special permission. Fre- 
quently special permission can be secured 
whereby more than the above special 
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number of circuits can be carried in the 
same conduit. Junction boxes, as shown 
in the illustration, must be inserted at 
all points where conduit runs branch off 
or where there are to be splices in the 
conductors. 

Conductors imbedded within brick or 
masonry walls must be incased in flex- 
ible or rigid conduit. If the wall is, or 
may be, damp, either rigid conduit or 
leaded, steel-armored cable must be used. 
Fig. 8 illustrates how the wall may be 
channeled and the conductors supported. 
For supporting the conduit, pipe straps 
are sometimes used, but the method il- 
lustrated is preferable, inasmuch .as the 
materials required are always at hand. 
As shown in section A of the figure, af- 
ter the conduit is in place in the groove 
cut in the brick, two nails are driven part 
way in, on opposite sides of the conduit. 
The ends of a piece of wire, preferably 
No. 12 galvanized iron, are twisted 
around the nails under the heads, the 
wire bridging the conduit. The nails are 
then driven home and the wire will grip 
the conduit tightly, as shown at B, hold- 
ing it firmly in place. Such supports 
should be located about every two feet 
along the entire length of flexible con- 
duit. After the conduit and outlet boxes 
are in position in a wall, the spaces 
around them should be filled up, flush 
with the wall surface, with plaster of 
Paris. 

One vertical conduit run can often be 
made to serve two outlets. If it is pos- 
sible to cut the holes for the outlet boxes 
directly opposite each other from op- 
posite faces of the partition, a short con- 
duit nipple can be employed to connect 
the two and one riser will serve both. 


—— o 
Georgia Contractors to Meet at 
i Atlanta. 
The Executive Committee of the 


Georgia Electrical Contractors’ Associa- 
tion has decided to hold the annual con- 
vention at Atlanta, Ga., on April 15. The 
committee has chosen the following 
officers of the association: H. E. Lowe, 
of Macon, president; J. M. Clayton, of 
Atlanta, vice-president; T. H. McKin- 
ney, of Atlanta, secretary. 

Among others present at the meeting 
of the Executive Committee, which was 
recently held at Macon, were: C. F. 
Ludwig, of Dublin; B. Levy, of Colum- 
bus; A. Brill, of Atlanta’ J. A. Wire, 
of Athens; J. F. Brown, of Atlanta; 
Morris Putzel, of Macon; and S. M. 
Byck, of Waycross. 

—ee 
Henderson Electrical Store Cele- 
brates Anniversary. 

Demonstrations of all manner of elec- 
trical appliances signalized the inaugura- 
tion by the Seiffert Electrical Company, 
of Henderson, Ky., of its new store on 
the first anniversary of its entry into 
business, March 4. 
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THE CONTRACTOR AND THE 
AUTOMOBILE. 


By G. D. Crain, Jr. 


“If I knew where I could get another 
street man as good as the man I’ve got, 
I’d hire him in a minute,” said one 
electrical contractor to .another with 
whom he was passing the time of day 
and exchanging views on the state of 
their business. “I could use another good 
man to advantage, and it would let me 
spend most of my time in the office. 
Don’t know of aħybody you could rec- 
ommend, do you?” 

“Indeed I do,” his friend and com- 
petitor answered. “There is one for 
sale two blocks down and half a block 
to your left.” 

“What do you mean by ‘for sale?” 
queried the first. 

“I mean a little runabout,” the other 
replied. “I have the two best street 
men in this town working for me, and 
one of them runs on four wheels and 
smokes gasoline, and he cost me, re- 
built, $350.” 

Now, one of the biggest items in the 
electrical contractor’s business is time. 
His own time, his men’s time, the time 
getting to and from a job, the time 
while waiting for material, all kinds of 
time, enter very largely into the aggre- 
gate of the charges he has to make 
against every job he takes. Necessarily, 
he has to be paid for the time for which 
he pays. It must follow that his busi- 
ness success will be measured very 
largely by how economically he admin- 
isters his time—all the time with which 
he is concerned. Much of it, of course, 
is stated in labor hours on the job, 
over which the contractor’s control is 
limited, but there is a large amount of 
other time involved. 

His outside man, for instance, draws 
so much a week, and has a given ter- 
ritory to cover. He may be able to 
close for the contractor after a few 
minutes’ figuring with the man he has 
crossed the town to see. Prospects do 
not group themselves conveniently for 
the man who goes afoot or who must 
depend on the street cars, and many’ 
a street man spends half or more of 
the time he has sold to his employer 
in getting from one place, where he 
does the work he is hired to do, to an- 
other. In other words, the contractor 
with such a man in his employ is pay- 
ing him half the salary of a first-class 
salesman to make trips across town 
where neither brains nor enterprise are 
required. With two men on the street, 
he might reasonably figure that the sal- 
ary of one was going to pay for the 
time they spent en route. 

The proposition would not bear too 
close inspection, of course, for no one 
can get away from the limitation of 
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flesh and blood and distances. Yet it 
points the statement that in the degree 
to which the employing contractor can 
lessen the time his solicitor spends on 
the streets can he increase his man’s 
efficiency. If one man, with an auto- 
mobile, can cover twice as much terri- 
tory as the same man could without 
the car, it must follow that the con- 
tractor who gives his estimator-solici- 
tor-supervisor a light automobile is vir- 
tually getting a second man “as good 
as” the first, for the price of the car 
and its upkeep. With reliable light 
tunabouts as moderate in cost as they 
are, and salaries of competent electrical 
contractors’ street men as high as they 
are, why shouldn’t the investment be 
practicable ? 

“That is the way I hired another 
street man,” said the contractor quoted 
at the outset, “and I figure that at an 
allowance of $100 additional a month 
for original cost, repairs, maintenance, 
etc., I will virtually have a second man 
and pay for the car in one year. Be- 
fore we bought the runabout we kept 
a careful record as to the actual amount 
of time expended by the street man in 
getting from one job to another; wait- 
ing for street cars, walking from jobs 
to the street cars, walking all the way 
where the street-car trip represented 
a longer space of time because it was 
roundabout. We were astonished to 
find that on some days he was not 
actually interviewing prospective 
clients, estimating or supervising jobs, 
more than a third of his time, while 
the days when actual time put in in 
that way exceeded fifty per cent were 
by no means common. 

“Furthermore, we came to the con- 
clusion that the physical energy ex- 
pended in walking and the effects of the 
weather, especially in the summer, ac- 
tually reduced his efficiency. Then we 
bought the runabout and now distance 
is a small part of our troubles. I haven’t 
Getailed figures yet, but I am satisfied 
that when I get them they will more 
than bear out the assertion that the 
automobile is as good as a second man. 
Besides that, the improvement in the 
service is wonderful. With me sure to 
be in the office most of the time and 
in communication by telephone with the 
Street man, who is hastening about in 
seven-league boots, we have an organ- 
ization that has been responsible, I 
firmly believe, for a big increase in our 
Cusiness.” 

One reason that this contractor’s at- 
tention was so readily turned to a run- 
about for his street man was that he 
had already been making excellent use 
of a light touring car in his construc- 
tion work. In his experience in this 
respect there is abundant corrobora- 
tion of the statement that the average 
electrical contractor is probably in a 


Letter position than nine out of ten 
contractors in other lines to make good 
use of an automobile. Nor does this 
mean that he must have an eleborate 
motor equipment, as many electrical 
contractors are finding out. This is 
where the electrical contractor has a 
special advantage. 

His men are few in number on the 
average job; their tools, on the same 
kind of a job, are few and not cumber- 
some, he can pack in a bushel basket 
practically all the materials he will need 
on a hundred-dollar job. Where the 
steam-fitting contractor must have 
heavy wagons and elaborate tool chests, 
the electrical workman can carry his 
tools in a knapsack on his back. Where 
the building contractor needs a whole 
caravan of vehicles, one will do the 
average electrical contractor. There is 
no doubt on this score, for a number 
of electrical contractors are doing big 
businesses with no other vehicle than 
a $500 touring car. Those contractors 
who have not already invested in equip- 
ment of this character can find much 
to interest them and many good sug- 
gestions by inquiring into the ways in 
which car-owning contractors are using 
their vehicles. 

The idea is to keep the electricians 
working. Their day begins with the 
clock, whether the contractor has the 
materials on hand for them to get busy 
with or not. If they must wait, as 
many of them have to do, until the 
wagon reaches the scene with the nec- 
essary fixtures, an armature, wire or 
what not, the contractor is out not only 
what he must pay for the delivery, but 
the time his men have lost. With the 
car available, the delivery to the job 
could have been made in much shorter 
time, while the charge for delivery 
would have been saved, the gain being 
both direct and indirect, and all in the 
interest of efficiency. 

In a certain Middle Western town 
there is a young electrical contractor 
who engaged in the business about 
three years ago and who at the time 
was possessor of an automobile, a medi- 
um-weight car of the roadster type. 
He had expected to use it in his busi- 
ness, but he did not foresee the ex- 
tent to which it would figure. After 
three years of hard use the car is still 
in serviceable condition, doing prac- 
tically all the hauling the contractor re- 
quires and at the same time serving 
satisfactorily for his personal uses. 

Nothing that is not too big for this 
contractor to tackle appears to be be- 
yond the powers of this car. It is not 
at all unusual for his fellow contractors 
to see him glide up the street with two 
wiremen upon the seat beside him and 
material enough to take care of a con- 
siderable job tied on some place about 
the body of the vehicle. The contrac- 
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tor has frequently made a run of five 
miles or more to a job, with 400 feet 
of conduit pipe in bundles tied on the 
running boards and fenders. A motor- 
generator set of small capacity is easily 
negotiated, while the hurry-up demands 
on the concern are the delights of the 
proprietor. Service, efficiency, econ- 
omy, all three are served. 


A car such as this, or a touring car 
such as the other contractor referred 
to uses in his construction work, makes 
the contractor independent. The street 
cars and the passenger and freight 
routes may run where they will and 
the express-wagon driver go where he 
listeth, the contractor with an automo- 
bile has no occasion to consult them 
when he figures on a job. He can fol- 
low the lines of the electrical company 
wherever they go, and be assured of 
getting there early and with nearly 
everything he will need on the job. 
With the contractor in the office and 
the man at the wheel of the car calling 
up at stated intervals, the amount of 
service which can be gotten out of a 
car like this is large. 


“That car of mine out there,” said 
the contractor quoted, “has covered 
more than 6,000 miles in less than a 
year, according to the speedometer fig- 
ures. It has just come back from tak- 
ing a half-dozen fixtures and a man to 
put them up, out five miles into the 
country, and previously transported the 
workmen and the materials, out there 
when the job was begun. I am send- 
ing a sick man home with it now, and 
when the driver drops him he will keep 
on going to the other side of the town 
to leave this rectifier and battery-charg- 
ing equipment to be installed tomorrow 
in a garage where the owner of a coun- 
try house keeps her electric. He will 
call me up from out there, and I may 
have a job waiting for him to do, such 
as calling at a nearby point to take 
a workman out on a hurry-up call to 
repair a damaged installation that is 
calling for immediate attention. 

“All this helps in several ways. At- 
tention like that would be impossible 
without the car. Delivery to a job 
would cost more without it. It saves 
me time, and time is money. One of 
the big advantages of the plan is that 
the car can be used just as it comes 
from the salesroom or from the second- 
kand dealer’s. A smart delivery outfit 
would look a little more businesslike 
perhaps, but it would not answer the 
Purpose as well. Besides, I do not need 
a regular delivery truck. I don’t haul 
enough at one time to justify investing 
in one. A heavy installation calls for 
a dray, anyway, and they come infre- 
quently, while the light car is useful 
in that connection. Besides, though its 
use for utilitarian purposes is rough on 
its looks, the same light car is a very 
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desirable adjunct to me personally, and 
it works overtime without any kind of 
complaint.” 

In these two uses for automobiles 
there should be a number of sugges- 
tions for the average electrical con- 
tractor. Both illustrate ways in which 
the automobile will save time and in- 
crease capacity, as well as reduce costs 
and increase service. Not only would 
such cars make for efficiency in a given 
territory, but they would enable the 
contractor to extend his field, irrespec- 
tive of other traffic conditions. 

ee oe Ons eee 


New Electrical Rules in Spring- 
field. 


The adoption of a new building code 
makes a complete revolution in the re- 
quirements for electrical work within 
the limits of the new fire district of 
Springfield, Mass. Beginning March 1 
permits will have to be secured for elec- 
trical work and only competent men 
will be allowed to do it, thus eliminat- 
ing the crude amatuers who have been 
doing defective work while endeavoring 
to learn the business. The require- 
ments of the new code are such that 
practically all the wiring in the busi- 
ness section, except that in a very few 
of the most modern buildings, cannot be 
replaced as it is at present, but must 
be installed in a more expensive man- 
ner in order that the fire hazard may 
be reduced. Changes and new work 
contracted for before March 1 will 
come in under the present building 
code, but after that date the more strin- 
gent requirements will be in effect and 
any alterations within the fire district 
will necessitate the installation of a 
large amount of new wiring and Piping. 

Hereafter the knob-and-tube con- 
struction that is commonly used in 
large business blocks and the cleat con- 
struction that prevails in the older 
buildings will not be permitted in any 
new construction within the fire dis- 
trict. The construction of that kind 
will be permitted to remain until such 
time as repairs or new installation is 
required, and then the old work will 
have to come out. 

The requirements of the new code 
for all buildings within the fire dis- 
trict are approved rigid conduits, flex- 
ible metallic conduits, armored con- 
ductors or metal moldings, instead of 
the more common forms of construc- 
tion that are now placed under the 
ban. As the fire district is much larg- 
er under the new code than heretofore, 
the property concerned in the change 
includes about all the business concerns 
in the heart of the city. 

After the new code goes into ef- 
fect it will be unlawful to begin any 
electrical wiring without first having 
secured a permit from the Building 
Department. The department may re- 
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quire detailed plans of the work, thus 
enabling the city officials to find out 
whether the one proposing to do the 
work is qualified. Under the present 
code, all that is necessary is to notify 


the Building Department that the elec- 


trical work is to be done and the de- 
partment knows very little about what 
is to be done until the inspections are 
made. Even then the wiring inspectors 
have no authority to compel compliance 
with their suggestions, aside from the 
method of using the insurance com- 
panies as a club with which to enforce 
the desired changes. 

Under the new code the inspectors 
will be backed up by the knowledge 
that a penalty of a fine for each of- 
fence confronts all who violate the law. 
With a specific penalty provided for 
violations of the law it will be possi- 
ble to have the wiring done properly, 
without making any report to the in- 
surance companies. The inspectors 
will have access to the plans for the 
work and then, by following the con- 
struction from the beginning, will know 
just what is being installed and how 
the work is being done. The wire 
inspectors last year found about one- 
third of all installations defective on 
their first visit. There were 5,600 in- 
spections and 1,600 of the visits showed 
defective work on the first visit. It is 
stated that less than 10 per cent of this 
defective work was found to have been 
done by recognized contractors, the re- 
maining 90 per cent having been done 
by amateurs. There were 154 dif- 
ferent electricians and contractors 
reported last year as having done 
work in this city, but there are only 
16 recognized contractors. Inexperi- 
enced men and school-boys frequent- 
ly have been entrusted with the work 
and the inspectors have to make re- 
peated visits in order that the work 
may be properly done. It is estimated 
that there were about 100 amateur elec- 
tricians at work during the last year. 
The possibilities of fire hazard through 
defective work are considered very 
great under the conditions that pre- 
vailed under the old code. Three inspec- 
tors are employed by the Building De- 
partment for this work and they have 
been kept very busy looking up defec- 
tive work. In one case where a young 
man was installing some wire, the in- 
spectors had to make 20 visits to fol- 
low the work and to. instruct the young 
man in his task. The new code will 
relieve the inspectors of a large num- 
ber of reinspections and give them 
more time to properly follow up the new 
work. 

The new code also requires that 
when electric meters have been out of 
service 60 days and the meter re- 
moved, a new meter cannot be in- 
stalled without a reinspection. 


` 
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Among the Contractors. 

The Fred C. Riley Company is the 
name of an electrical contracting firm 
which has been incorporated to do busi- 
ness in New Haven, Conn. The incor- 
porators are: Fred C. Riley, Harrison 
Hewitt and Clarence W. Bronson. 


The Canterbury Electrical Supply Com- 
pany, of Delaware, O., has secured the 
contract for electric wiring in the Park 
Hotel and twelve cottages connected 
therewith. This contract involves the in- 
stallation of a power plant. This firm 
has also secured the contract to instal? 
an electric sign for the Delaware lodge 
of the Knights of Pythias. 


On February 17 fire damaged the store 
of the G. & S. Electrical Supply Company, 
305 South Warren Street, Syracuse, N. 
Y. The fire was soon under control, but 
damage to the extent of about $2,000 
was done. 


G. A. Eveleigh and W. H. Wood have 
opened a store with a full line of fix- 
tures and electrical supplies in the Otis 
Building, Watertown, N. Y. This firm 
does a contracting business as well. 


J. B. Herold has planned to open an 
electric shop in Olean, N. Y. Mr. Herold 
was at one time proprietor of the City 
Electric Company and for the past two 
years has been superintendent of the 
Franklinville plant of the Olean Electric 
Light & Power Company. 


The Walker-O’Byrne Electrical Com- 
pany, of Springfield, Mo., has been 
awarded the contract for wiring the new 
high school building now being built. 
That firm also has the contract for wir- 
ing and furnishing the lighting fixtures 
for the Kresge five and ten-cent store. 


William Cassidy and Roland Boult- 
inghouse have opened an electrical repair 
shop at Bridgeton, N. J. Their chief 
business is at first armature winding, com- 
mutator and elevator repairs and ignition 
work. Both men have special experience 
in this line. 


A new electrical concern, under the 
name of the Acme Electric Shop, was 
recently opened at 113 West Seventh 
Street, Erie, Pa., by Herbert Garvin, who 
formerly with his brothers, Edgar and 
Fred, had owned one of the largest elec- 
tric shops in Erie. Messrs. Fred and Ed- 
gar Garvin continue in business under 
the firm name of Garvin Electric Com- 
pany, at 1119 Peach Street, Erie. 


A $15,000 contract for wiring and 
lighting fixtures for St. Mary’s Acad- 
emy, Leavenworth, Kans., in new and 
old buildings has been awarded to the 
Squire Electric & Construction Com- 
pany, of Kansas City, Mo. 
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James E. Core, Representative on Electrical Committee of National Fire Protection Association, 
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Section Represextatives: 
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Executive Committee 


Eucenez N. Davis, Chairman, Brookline, Mass. 
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Secretary's Message. 

Every member at large, and mem- 
bers of all sections (except New York 
and Philadelphia) have been supplied 
with a copy of the bulletin of proposed 
changes in the Code and also notices’ 
regarding the convention of this As- 
sociation, together with a reply postal 
which they have been requested to 
send to Mr. Braddell, stating the prob- 
ability of their attendance at the ban- 
quet. The two sections mentioned I 
hope have been supplied directly 
through their officers in accordance 
with the suggestions made to them. 

I have requested that each member 
at large who is unable to be present 
2t New York should forward to me 
promptly his suggestions regarding any 
of the proposed changes with the as- 
surance that his position will be pre- 
sented at the convention and his vote 
recorded as he desires. 

The several sections, it is intended, 
will in accordance with the constitution 
be represented at the convention by a 
delegation appointed as provided in 
the constitution (of which each section 
has received a copy) which will present 
its views and cast its vote. 

The final details of the banquet and 
list of speakers have not been given 
me as yet, but announcements will be 
made shortly. 

The first meeting of the Association 
will open at 10 a. m., Tuesday, March 
23, in the Assembly Hall of Hotel Mar- 
tinique, Broadway, and Thirty-second 
Street, and it is hoped that the attend- 
ance will be large and prompt, as there 
is a great deal of business to be gotten 
through with. 


Notes from the Sections. 

At the January meeting of the Brit- 
ish Columbia Section a very interest- 
ing paper was read by C. H. Fletcher, 
the city electrician of Vancouver, upon 
the rules and regulations of that city 
governing sign construction and instal- 
lation, analyzing them and comparing 
them with the national Code require- 
ments. He stated that the city by-law 
was to be revised this year and be 
brought up to date, it being in places 
somewhat antiquated, and that one pur- 
pose of the paper was to lead up toa 
thorough discussion of the matter with 
that purpose kept in view. 


“LET THE CODE DECIDE.” 


The matter appearing in this ssc- 
tion consists of questiors on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
ing are in accord therewith. These 
questions are gladly received from 
anyone interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction. 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything in the Code. 
it is only Intended to give the Inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif. 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
pointe. 

The alm is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision in applying it; and harmoni- 
ous action of those using it, for the 
common good. 


He stated that it had been the cus- 
tom in Vancouver to allow a skeleton 
framework of wood to be used as a 
groundwork upon which to build the 
sign, this framework being covered 
with metal of the required gauge; that 
this sign appeared equal in strength 
to one completely of metal and was 
practically fireproof; that there had 
been numerous cases in which the sign 
had been exposed to severe fire expos- 
ure from outside and in every case 
had withstood it and retained its posi- 
tion on the building. The electrical 
work was of course damaged, but no 
more so than was the case with signs 
constructed entirely of metal. 

The matter of supporting was con- 
sidered at length, but in the absence of 
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diagrams which evidently accompanied 
the original paper, it is hardly possible 
to abstract this portion here. 

The question of placing cutouts, 
transformers, etc., in the sign (see Na- 
tional Electrical Code rule 83b) was 
discussed at length and it was consid- 
ered extremely advisable to reduce the 
number of wires passing between sign 
and building and transfer a large por- 
ticn of the fire risk to the outside of 
the building. 

A considerable number of points in 
connection with the wiring of signs 
under different conditions were dis- 
cussed at length, and Mr. Fletcher ex- 
pressed himself as against provisions 
so drafted as to allow things “by spe- 
cial permission,” as there was always 
a tendency toward a claim that prece- 
dents were established thereby, and 
when later a somewhat similar although 
not identical case arose and was dealt 
with differently, a possibility for 
charges of favoritism, etc., was created. 

At the February meeting a paper was 
read by W. A. Oswald, secretary of the 
section and censor of motion-picture 
houses in Vancouver, upon rules and 
regulations governing moving-picture 
theater work, which I hope will be 
available in complete form for publica- 
tion shortly. 

The Western New England Section 
met on February 10 in Hartford, be- 
ing called together at 11 o’clock by 
President G. W. Perry, city inspector 
oi wires, of Hartford. There were 
fourteen present and three new mem- 
bers elected. The reports of the vari- 
ous officers were read and accepted. 

A nominating committee of three was 
appointed and in accordance with its 
rcport (T. H. Day presiding during the 
election), the following list was elected 
for the ensuing year: President, G. 
W. Perry, of Hartford; vice-president, 
A W. Hopkins, of Springfield, Mass.; 
secretary-treasurer, R. J. Forsyth, of 
Greenfield. Mass.: Executive Commit- 
tee, L. N. Heubner of South Manches- 
ter, Conn.: M. H. Mahoney, of Turn- 
ers Falls, Mass.; G. S. Pitt, of Middle- 
town, Conn.; P. O. Neuman, of Hol- 
yoke, Mass., and F. A. Whiting, of Ca- 
naan, Conn. 

Mr. Perry then gave a brief address 
upon the object_of the Association. 
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Adjournment was taken at 12:45 for 
lunch, the Association being the guest 
of Mr. and Mrs. Day at their home. 

In the afternoon the session was con- 
tinued at Mr. Day’s house and after a 
hearty vote of thanks to the host and 
hostess for their hospitality the session 
was devoted to a discussion of the bul- 
letin of proposed changes in the Code 
and the position which the Section 
should assume in regard to the same 
through its delegation, which is to con- 
sist of Messrs. Perry and Hopkins, al- 
though it is expected that a number 
more of the members will attend. The 
meeting adjourned at 4:45 p. m. 

The Eastern Massachusetts Section 
met on Friday, February 26, at Young’s 
Hotel, Boston, having as its guest of 
honor, President T. H. Day of the Na- 
tional Association. There were sixteen 
members present, who sat down to a 
most satisfying dinner at 2 o'clock. 
After an hour of pleasant intercourse 
about the table, the meeting was called 
tc order by President Davis, of Brook- 
lne, who in a few well chosen words, 
expressed the pleasure of the Section at 
the presence of the National President. 
President Day responded in the delight- 
ful and inimitable manner which those 
of our members who are acquainted 
with him appreciate so much, but as his 
remarks, quite extemporaneous, were 
more or less in a reminiscent and per- 
sonal vein, they are not reported here. 

A brief reply was made by Commis- 
sioner Cole, of Boston, in the course of 
which Davis was heard to remark that 
it was certainly not a “col’ day” when 
this Section got left. 

These social amenities over, the Sec- 
tion turned its attention to the discus- 
sion of the bulletin of Code changes, 
in the course of which certain ex- 
changes of opinion took place between 
our guest and leading spokesman, 
Brother Knight, of Worcester, but as 
they had been judiciously located at op- 
posite ends of the table and the most 
powerful missiles at hand were olive 
stones, nothing serious occurred, and 
Knight, having executed a left-flank 
movement to the side of the table, out 
of range as it were, it was mutually 
decided that in fact they both really 
were in agreement, were mighty good 
fellows and such a little thing as the 
Code should not be allowed to inter- 
fere at all. 

Owing to this digression and the fact 
that the bulletin contained so much 
matter for consideration it was decided 
to hold another meeting the week previ- 
ous to the New York convention, and 
the Secfion adjourned at 5:45 p m., all 
agreeing that the meeting had been a 
glorious success. 


Extending Service Pipe. 
Question 287. After a pipe service 
bad been installed, alterations made it 
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necessary to extend the service pipe 
another length. An L condulet was 
used at the original terminal and the 
new length attached thereto. A new 
piece of No. 10 duplex was pulled into 
the new length and a splice made in the 
L fitting, well soldered, taped and paint- 
ed. Is this according to the Code, or 
should a continuous piece have been 
used? 


Answer 1(QO). The fact of having the 
service wires spliced does not consti- 
tute a violation of Rule 26n, as the 
splice is made in an approved fitting. 
If, however, the extension of the serv- 
ice conduit is made within the build- 
ing, there is introduced a possible se- 
rious violation of Rule 23a requiring the 
service fuses to be at the point of en- 
trance. 


. Answer 2(U). I should say, couple 
the pipe without condulet according to 
Code. 


Answer 3(P). This fitting is consid- 
ered a junction box and is acceptable 
under the conditions named, provided it 
is installed in such a manner as to be 
accessible (see Rule 28g). 


Answer 4(E). Splices are permitted 
in outlet and junction boxes. Under 
the conditions expressed in this ques- 
tion the fitting becomes a junction box. 
It is assumed of course that the fitting 
is not concealed. 


Answer 5(H). The Code requires 
wires in conduit to be in one contin- 
uous piece without splices. 


Answer 6(A). Rule 12b answers the 
question. Joints in service pipe should 
never be allowed. It not only leaves a 
weak place in the insulation, but in- 
creases the size of the wire so that it 
would be the bearing point in putting 
in and this would chafe the tape. In 
a fitting of this type the joints never 
have the same amount of compound 
put on to equal the insulation on the 
wire. When compound is used it is usu- 
ally put on so tight and pulls so hard 
that it finally breaks, leaving the fric- 
tion tape only, and that is next to no 
insulation. I compare this to a junc- 
tion box, where I often find trouble in 
testing before current is turned on. 


Answer 7(W). It appears permissi- 
ble under the Code. 


Answer 8(B). A splice in service 
wires between point where they en- 
ter service pipe and point where they 
emerge from service pipe to enter serv- 
ice cutout is not proper construction 
and should not be approved. 


Answer 9(F). We require the serv- 
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ice wires to be continuous from end to 
er:d of the service conduit. This elim- 
inates liability of breakdown in the 
case of poorly made splices. 


Answer 10(N). This being on street 
side of service cutout comes under 
Class B outside wiring, and not under 
Class C inside wiring, but Rule 128, 
second paragraph, requires conform- 
ity to rules for unlined conduit, except 
conduit must be waterproof. This re- 
fers us to Rule 28 and that to Rule 
26n to p. Under 26n, we find wire 
must be without splice or tape within 
the conduit. Under 28b, second para- 
graph, “in case of service connections 
ard main runs this involves running 
each conduit continuously into a 
main cutout cabinet or gutter as case 
may be. Departure under special per- 
mission, etc.” I should rule the Code 
required a continuous run of conduit 
from head to service cutout and hence 
wire without splice. In some special 
cases under last clause I might allow 
a junction box, but it must be water- 
proof and I do not think this fitting is. 
My reply is, it is not correct. 


Locknuts on Outlet Boxes. 

Question 288. Have the members 
any information from field practice in- 
dicating the desirability of requiring 
outlet boxes to be of such design that 
the locknuts on conduit will bear on a 
flat surface rather than against a curve 
of moderate radius? 


Answer 1(0). I do not think the ' 
question raised of much importance. I 
have been told of tests made by the 
Laboratories of the conductivity of va- 
rious forms of pipe connections to out- 
let boxes and my recollection is that 
the results showed good conductivity 
with almost any form of connection. 


Answer 2(U). I think it might be 
advisable. 


Answer 3 (P). I am not aware of any 
complaint in this territory against 
locknuts employed in connection with 
the round type of outlet boxes. 


Answer 4(E). There has long been a 
doubt in the writer’s mind concerning 
the locking of conduit to circular fit- 
tings with the usual form of locknut 
and bushing because of the poor and 
incomplete contact. In many instances 
the corrosion and rust would have been 
avoided if the locking device had been 


_in contact with a flat surface. 


Answer 5(H). It is, of course, easier 
to make a good electrical contact on a 
flat rather than a curved surface. I do 
not recall any Code provision, but I 
should prefer a flat surface for the 
locknut to bear upon. 
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Answer 6(A). I do not recall a case 
where there has been trouble, and if 
the workman is careful and sets the 
locknut up tight I should feel the con- 
tact was sufficient. l 


Answer 7(W). My experience has 
shown boxes with flat surfaces much 
preferable. 


Answer 8(B). This question refers to 
a matter of individual opinion and not 
an interpretation of Code require- 
ments. There is no question, of 
course, that an outlet box designed so 
that locknuts on conduit will make a 
good electrical connection is better 
than one so designed that contact 
would be a poor electrical connection, 
although the capacity of either might 
be ample for the purposes desired. 


Answer 9(F). We have not experi- 
enced any trouble due to this condition, 
probably because the round boxes are 
limited to small sizes. 


Answer 10(N). I have not enough ex- 
perience in this territory to make any 
decision of much value either way. I 
should say that the round box, being 
mostly confined to outlet and small 
branch work, would have conductivity 
enough. 
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CALIFORNIA. 

Competition. The California Supreme 
Court has upheld the Railroad Commis- 
sion’s refusal to permit the Oro Elec- 
tric Corporation to operate in the city 
of Stockton. The Commission’s refusal 
was based upon the ground that an- 
other company was already supplying 
adequate service in that territory. This 
is a reversal of the position taken by 
this court in a decision rendered in the 
same case less than a year ago. In 
the previous decision the court had 
held that the city had the power to 
grant the franchise in question, and 
that no other authority could prevent 
the use of such franchise. 

In commenting on the recent de- 
cision the Commission makes the fol- 
lowing statement: “The decision 
means that the Railroad Commission 
is now to have the power, through the 
right to grant or to deny certificates 
of public convenience and necessity, to 
carry out its broad, state-wide policies 
in the regulation of public utilities. It 
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Terminal Fitting on Combination 
System. 


Question 289. In a combination sys- 
tem, that is, part knob and tube, and 
part armored cable (or conduit), is it 
permissible to put a terminal fitting 
with separately bushed holes on the 
end of the metal construction at the 
point where the knob and tube begins, 
this fitting being covered in between 
fioor and ceiling or within a partition? 


Answer 1(O). The conduit fitting 
here described constitutes a junction 
box and under Rules 27f and 28g must 
be accessible. 


Answer 2(U). No; the fitting be- 
comes a junction box and cannot be 
concealed. 


Answer 3(P). No; Rule 28b requires 
conduit to be continuous from outlet 
to outlet, or to junction box or cabi- 
net; and all these must be exposed. I 
could not approve the plan as sug- 
gested. | 


Answer 4(E). It is permissible to 
change from one class of work to an- 
other, by a fitting such as is described, 
but this terminal fitting must be acces- 
sible and never concealed. 
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Public Service Commissions 


Conducted by William J. Norton 


means that the policies of the Railroad 
Commission, based on a State-wide 
view, can not be thwarted by purely 
local considerations, and that hence- 
forth the Commission will not neces- 
sarily be bound to permit the impair- 
ment of an existing public utility serv- 
ice, if it is just and reasonable, by 
admitting a new public utility into the 
field unless the interests of the public 
clearly so require.” 


COLORADO. 

The First Annual Report of the 
Colorado Public Utilities Commission 
has been issued covering the period 
from August 12, 1914, the date of the 
organization of the Commission, to De- 
cember 1, 1914. A summary is given 
of the jurisdiction of the Commission, 
its general organization and the orders 
issued during this period. 


IDAHO. 
Southern Idaho Power Rates. The 
Commission has prepared a set of uni- 
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Answer 5(H). We make no objection 
to an installation of this description 
provided the wires go directly to knobs 
placed not more than two inches from 
the end of the cable. 


Answer 6(A). I have always under- 
stood that the Code rules did not allow 
junction boxes or any fitting where 
metal conduit joins knob and tube. All 
splices should be made in outlet or 
junction boxes and be accessible. 


Answer 7(W). See Rule 26t, which 
refers to Rule 28. 


Answer 8(B). It is not permissible 
to change type of construction from 
knob and tube to armored cable or con- 
duit work with terminal fitting at the 
end of metal construction if concealed. 


Answer 9(F). Rule 28g requires con- 
duit boxes to be accessible. This is 
held to mean all conduit terminal and 
junction-box fittings. 


Answer 10(N). No; because Rule 26¢ 
reads “When using either conduit or 
armored cable in mixed concealed 
iinob-and-tube work, the requirements 
for conduit work or armored cable 
work must be complied with as the 
case may be.” 
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form rates for power companies oper- 
ating in the southern Idaho field and 
has submitted the proposed rates to 
the power companies with the request 
that any objections to these rates be 
made without recourse to a formal 
hearing. The proposed rates provide 
a demand or service charge of 50 cents 
per horsepower of connected load, plus 
an energy charge as follows: 

3.5 cents per kilowatt-hour for the 
first 100 kilowatt-hours. 

2 cents per kilowatt-hour for the 
next 400 kilowatt-hours. 

1 cent per kilowatt-hour for the next 
500 kilowatt-hours. 

0.9 cent per kilowatt-hour for the 
next 7,000 kilowatt-hours. 

0.7 cent per kilowatt-hour for all ex- 
cess over 8,000 kilowatt-hours. * 

These rates, on the whole, are a re- 
duction of the present rates offered by 
the Great Shoshone & Twin Falls 
Water Power Company, the Idaho 
Power & Light Company, and the 
Utah Power & Light Company. 
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NEW YORK—First District. 

Telephone Investigation. The legis- 
lative committee investigating the tele- 
phone situation in New York has sub- 
mitted to the Legislature a report 
recommending changes in the public 
service law which will give the Pub- 
lic Service Commission jurisdiction 
over telephone companies. 

Second District. 

St. Lawrence Transmission Com- 
pany. The Commission has approved 
franchises allowing the St. Lawrence 
Transmission Company to extend its 
lines from Norfolk to Hannawa Falls 
to connect with the lines of the North- 
ern Power Company, and from Mas- 
sena north to the Canadian border to 
connect with the lines of the Cedar 
Rapids Transmission Company of Can- 
ada, thus connecting the Cedar Rapids 
power with that at Hannawa Falls. 
The order limits the use of these lines 
to transmission purposes only through 
the towns and villages in which local 
companies are already doing a dis- 
tributing business with the approval 
of the Commission. 

The Buffalo General Electric Com- 
pany was authorized to issue $900,000 
par value of its five-per-cent, 30-year, 
first-refunding mortage bonds, to be 
sold for not less than 95 and accrued 
interest to net $855,000. The proceeds 
are to be used to reimburse the com- 
pany for funds expended in the ac- 
quisition of property, and the con- 
struction and improvement of its plant 
and distribution system during the five 
years preceding December 31, 1913. 


TENNESSEE. 

The Tennessee Railroad Commis- 
sion has issued a report for the years 
1913 and 1914. A copy of the law con- 
ferring upon the Railroad Commission 
the power and authority to regulate 
and control telephone and telegraph 
companies is included in the report. 


WASHINGTON. 

The Idaho Public Utilities Com- 
mission and the Washington Public 
Service Commission have entered into 
an agreement to work together in mak- 
ing the valuation of the property of 
the Washington Water Power Com- 
pany. The property of this company 
is located in both Washington and 
Idaho and it is the intention of the 
Commissions to co-operate so as to 
eliminate duplication in their work. 
The Washington Commission is at 
present engaged in the valuation of 
the property of this company for the 
purpose of rate-making. 


WISCONSIN. 

Wisconsin Traction, Light, Heat & 
Power Company. An unusual request 
has been brought to the Commission 
by the city of Neenah in its petition 
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against the Wisconsin Traction, Light, 
Heat & Power Company. The re- 
spondent company serves the city of 
Neenah with electrical energy, which 
is transmitted over a 2,200-volt line 


‘from its power plants located at Ap- 


pleton. The city wishes to purchase 
from the respondent all of the cur- 
rent now used for any purpose within 
the city of Neenah and to resell the 
same to the individual consumers of 
the respondent. In other words, the 
municipality proposes to act as a mid- 
dleman between the individual con- 
sumers and the company. In this role, 
it expects to secure a low rate per 
kilowatt-hour by thus purchasing on 
an accumulative basis. This ad- 
vantage it proposes to pass on to the 
individual electric consumers. The re- 
spondent, on the other hand, must re- 
linquish its claim. to its present con- 
sumers and refrain hereafter from sell- 
ing at retail within the city. 

The Commission points out that, if 
the municipality is permitted to effect 
the arrangement which it desires, its 
action amounts to a virtual taking away 
of the respondent’s franchise, or right 
to do business, and the assertion of 
ownership over the business and that, 
if the city acquires the right to sell 
directly to the consuming public of 
Neenah, it has taken something of 
value from the respondent. That a 
company’s right or franchise is prop- 
erty has been established by the courts. 
The Commission says: 

“Under the public utility law a mu- 
nicipality can only terminate a fran- 
chise or indeterminate permit when it 
determines to acquire the plant of the 
public utility and then it must pay just 
compensation for the property as a 
going concern. 

“Even if the city could lawfully con- 
demn the franchise of the company, it 
would not be benefited thereby to any 
material extent. As the franchise is 
essential to the operation of the prop- 
erty, any. damage for taking such 
franchise separate and apart from the 
property would, under any valid law, 
result in requiring the municipality to 
pay the difference in the value of the 
property, including the franchise, be- 
fore and after the taking of the fran- 
chise. 

“The fundamental proposition is that 
something of value is being taken from 
the respondents. It has built up, at 
some expense, no doubt, a somewhat 
profitable business in the locality un- 
der review. If the city acquires the 
business thus built up, what is to be- 
come of the so-called going value to 
which the respondent is entitled by the 
ruling of practically every court which 
has passed upon the question?” 

The Commission further says that, if 
the granting of such an arrangement 
could be effected, the city would have 
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to pay, in addition to the rate for the 
current delivered at the substation, in- 
terest, taxes, and depreciation on all 
the property devoted to the public use 
in that city; moreover, “no advantage 
would accrue to the city which could 
not be secured by filing with this Com- 
mission a request for an investigation 
into the reasonableness of the rates 
of the respondent.” The Commission 
points out that the city in computing 
the net revenue under the Hopkinson 
schedule neglected the most important 
feature of public utility rate-making— 
the diversity-factor. “The rate re- 
ferred to makes a charge for the de- 
mand at the consumer’s premises and 
is not designed for the accumulation 
of demands at the Neenah substation. 
Nor is the output feature of this sched- 
ule designed so as to permit of cumu- 
lative billing. The fact that the total 
of all the consumer demands is larger 
than the demand at the substation will 
mean a considerable shrinkage in the 
respondent’s revenues. Inasmuch as 
the question of rates is not up for con- 
sideration, we do not feel justified in 
arbitrarily enforcing such a decrease 
in the earnings of the company.” 

The Commission’s final conclusion is 
as follows: “We conclude, then, fhat 
it is not possible for the city to ac- 
quire the business of the respondent 
without purchasing all of the property 
used and useful for the carrying on of 
Neenah business. Neither does it ap- 
pear advisable for the city to effect 
this arrangement for no economies 
will result. . The public 
utility law provides three remedies for 
municipalities when dealing with pub- 
lic service corporations. (1) They may 
elect to purchase the property used 
and useful to the operation of these 
utilities. (2) They may apply to this 
Commission for a certificate of neces- 
sity and convenience to allow a second 
or competing utility to enter their 
boundaries. (3) They may apply to 
this Commission for an order prescrib- 
ing reasonable rates. f 

“Contrary to public opinion gener- 
ally, these provisions of the statute 
afford as adequate remedies as were 
afforded to municipalities previous to 
its passage. The State policy has been 
shifted, however, so as to place more 
emphasis on the adjusting of rates 
than on the introduction of competi- 
tion. The full intent of this feature 
of the statute is ably presented in 
Calumet Service Company vs. Chilton. 
143 Wis. 334.” An investigation to de- 
termine the reasonableness of the com- 
pany’s rate will follow. 

The Wisconsin-Minnesota Light & 
Power Company was authorized to is- 
sue $36,000 of bonds for the purpose 
of reimbursing the company in part for 
expenditures in improvements and bet- 
terments in_ process of construction. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 26. 

A 25-horsepower 230-volt shunt 
motor is to be accelerated under 
full-load torque with a starting- 
box and switch as shown in Fig. 
23. During acceleration the arma- 
ture current must not exceed 150 
amperes and when the armature 
current drops to the full-load 
value, 90 amperes, successive sec- 
tions of the resistance in the start- 
ing-box are short-circuited. 

If the armature resistance is 
0.12 ohm, find (a) the proper re- 
sistances of the respective sec- 
tions, AB, BC, CD, DE, and EF. 


SOLUTION OF PROBLEM 26. 

It was pointed out in Problem 25 that 
the magnitude and direction of the arma- 
ture current of a dynamo depend upon 
three factors; terminal voltage, armature 
voltage and armature resistance. When 
the armature is at rest the armature 
voltage is zero and unless resistance is 
added in series with the armature the 
armature current will be given by the 
quotient of the terminal voltage and the 
armature resistance. If the armature 
of the motor described in Problem 25, 
for example, were connected across the 
line wires the armature current by [6] 
would be 230/0.12 or 1,917 amperes. 

Since the armature is designed to carry 
not more than 90 amperes continuously 
or 150 amperes for a short time, a cur- 
rent of 1,917 amperes would soon de- 
stroy the armature winding. Such a cur- 
rent would also strain the armature me- 
chanically, would burn the commutator 
and would open fuses and circuit-break- 
ers between the motor and the source of 
power. 

In starting such a motor it is neces- 
sary either to connect the armature 
across mains of reduced voltage or con- 
nect the armature across the regular 
mains with a proper amount of resist- 
ance connected in series with the arma- 
ture. Since mains of reduced voltage 
are not usually available, the series-re- 
sistance method is generally employed. 
The series starting resistance is connect- 
ed to a shunt motor as shown in Fig. 23. 
It will be observed that the shunt-field 
winding is connected outside of this 
starting resistance and therefore pro- 
vides normal field flux during the start- 
ing period. To simplify the discussion, 
the armature resistance is shown in Fig. 
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23 (GH) connected outside of the arma- 
ture. 

When the line switch is closed, full 
voltage is impressed upon the resistance 
(AH), the emf. of the armature being 
zero. The motor is thus started and 
when acceleration ceases the section 
(AB) is short-circuited by the single- 
blade switch connected to A. After re- 
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ducing the series resistance the arma- 
ture current increases and the armature 
accelerates to a higher speed. When the 
speed again becomes constant the sec- 
tion (BC) is short-circuited. Succes- 
sive sections of the starting resistance 
are thus short-circuited, the armature 
speed increasing in steps and the arma- 
ture current varying between 150 am- 
peres and 90 amperes. The resistances 
of the various sections of the starting 
resistance must be so chosen that the 
current following each resistance short- 
circuit will not exceed 150 amperes. 

Answer to Question a. 

The armature current being limited to 
150 amperes in starting, the resistance 
(AH) must satisfy equation [6], 150= 


£30/R. Hence R=230/150=1.533 ohms. 
The resulting armature current (150 am- 
peres) produces a current-flux torque, 
which opposes the shaft torque, the stray- 
power torque and the inertia torque of 
the armature acceleration. As the accel- 
eration decreases, the armature current 
decreases to 90 amperes, which produces 
a current-flux torque sufficient to balance 
the shaft torque and the stray-power 
torque, the inertia torque at constant 
speed being zero. 

After reaching constant speed the po- 
tential drop in the resistance (AH) must 
equal 901.533 or 138 volts. When the 
section (AB) is short-circuited this po- 
tential drop is transferred to the resist- 
ance (BH) and this resistance must 
then be of such magnitude that 150= 
138/R. Hence R=138/150=0.92 ohm. 
The motor will again speed up until the 
armature current drops to 90 amperes 
and the potential drop in (BH) equals 
900.92 or 82.8 volts. By short-circuit- 
ing (BC) this potential drop is trans- 
ferred to the resistance (CH). The re- 
sistance of (CH) must then equal 
&2.8/150 or 0.55 ohm. Similarly, the re- 
sistance (DH) equals 0.5590/150 or 
0.33 ohm, the resistance (EH) equals 
C.3390/150 or 0.20 ohm and the resist- 
ance (FH) equals 0.20X90/150 or 0.12 
chm. Since this equals the resistance 
of the armature it indicates that the 
armature is now connected directly to 
the line and is running at its rated speed 
at full load. 

The required resistance in each sec- 
tion of the starting rheostat is then giv- 
en as follows: 

EF=0.20—0.12—0.08 ohm. 
DE=0.33—0.20=0.13 ohm. 
CD=0.55—0.33=0.22 ohm. 
BC=0.92—0.55=0.37 ohm. 
AB=1.53—0.92=0.61 ohm. 

The sum of these respective resistances 
plus the armature resistance (0.12 ohm) 
equals 1.53 ohms which is the proper re- 
sistance at starting and therefore checks 
the results. 

The form of starting switch shown in 
Fig. 23 is only used for starting large 
motors but was used in this discussion 
because of its simple construction. For 
starting motors not exceeding 100 horse- 
power in capacity a starting box of the 
type shown in Fig. 24 is usually em- 
ployed. After closing the line switch 
the starting handle pivoted at A is moved 
slowly to the right, making contact first 
at B. In this position the field winding 
is connected directly across the line and 
the resistance (BC) is connected in ser- 
ies with the armature. As the starting 
handle is moved toward C and the 
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ALTERNATING CURRENTS. 
Problem 76. 


The armature windings of a 5,000-horsepower, 6,600-volt, three- 
phase synchronous motor are connected in delta. The resistance 
measured between terminals at the running temperature is 0.154 
ohm. The ratio of effective to true resistance is 1.6. The syn- 
chronous reactance is 5.2 ohms per phase. The friction and 
windage is 30 kilowatts, and the core loss, which may be assumed 
to be constant, is 69 kilowatts. The field current is obtained from 
a separately driven exciter. 

(a) What is the full-load line current? (b) What are the in- 
put and power-factor at no-load if the field current is adjusted 
so that the armature current has its full-load value? (c) What 
is the necessary excitation voltage, both for under- and over-excita- 
tion, in question (b)? (d) If this motor delivers a load of 4,000 
horsepower, over what range can the power-factor be varied with- 
out exceeding the full-load armature current, and what would be 
the greatest and least necessary values of the excitation voltage? 
(e) If this motor is operating alone at the end of a transmission 
line, which has a resistance of 0.98 ohm and a reactance of 0.86 
ohm per conductor, what is the line voltage at the motor when it 
delivers 1,000 horsepower and the excitation is adjusted so that 
it takes full-load current at a leading power-factor? The voltage 
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at the power station is 6,600 volts. 


armature increases in speed, successive 
sections of the starting resistance are 
cut out. At C the iron keeper (D) is at- 
tracted by the small electromagnet con- 
nected in the field circuit and the start- 
ing handle is held securely in that posi- 
tion so long as current flows in the field 
winding. 

It will be noted that as resistance is 
cut out of the armature circuit it is cut 
into the field circuit. This is done to 
ensure good starting torque, the current 
in the shunt field being greater at the 
instant of starting than the field wind- 
ing could carry continuously without 
overheating. When the line switch is 
opened the field current does not drop 
to zero at once because of the energy 
stored in the magnetic field and because 
the motor. begins ‘to run as a generator 
at decreasing speed; the armature turn- 
ing over by reason of its inertia sends 
current through the field winding in the 
same direction as before. In a short 
time the shunt-field current decreases 
to such a point that the coiled spring at 
A overcomes the attraction at D and re- 
turns the starting handle to its original 
position, leaving the motor protected for 
the next closing of the line switch. 

SOLUTION OF PROBLEM 76. 

Answer to Question a. 

Just as in the case of a generator, the 
full-load current is computed for the 
condition when the motor delivers its 
rated output and operates at unit power- 
factor. The input at full load is 

P:1=5,000 746-+-30,000-4-69,000-++-3/°R 

Also, at unit power-factor Pi=3V] 

V and I represent the terminal volt- 


age and armature current per phase. R 
is the armature resistance per phase. In 
the case of a delta-connected armature, 
the resistance per phase is 1.5 times the 
resistance measured between terminals 
and in this case is 1.50.154=0.231. The 
effective resistance, R, is 


Fig. 37a. 


R=1.6X0.231 
=0.37 ohm. 
The terminal voltage per phase is 
V=6,600 volts. 
We may now write 
3X 6,600/—=3,829,000-+-3/* 0.37 
19,800/=3,°29,000+-1.11/7 
The approximate value of I is 
3,829,000/19,800—=193. Correcting this value 
for the armature resistance loss gives 
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1=193+1.11193?/19,800 
=19342.1 
=195 amperes. 

This is the method of solving a quad- 
ratic equation that was first used in Prob- 
lem 75c. 

In the case of a delta-connected wind- 
ing the line current is 
By [29a] I[ı=V3X195 

=338 amperes. 

Answer to Question b. 

The input when there is no load on 
the motor is 

P:=0+-30,000-+-69,000-+-1.11 195" 
=141 kilowatts. 

The input per phase is one-third of 
this or 47 kilowatts. 

By [2a] P.F.=47,000/ (6,600 195) 
=0.0365 

Answer to Question c. 

The vector diagram is given in Fig. 
37a. The full lines represent the voltages 
for under-excitation, while the dotted 
lines represent the over-excited condi- 
tion. In a case like this in which the 
power-factor is very small and the angle 
between V and E is likewise very small, 
it is customary to assume that the numer- 
ical difference between V and E is equal 
to the IZ. drop. The synchronous im- 
pedance, Zs, is VR?+-X.* and in a gener- 
ator or motor is practically equal to Xs. 
Therefore for under-excitation 

E=6,600—195X5.2 
=5,590 volts. 
For over-excitation 
E=6,660+195 5.2 
=7,610 volts. 

Answer to Question d. 

For a constant output under all ordi- 
nary conditions of operation a synchron- 
ous motor will operate at a smaller pow- 
er-factor the larger is the armature cur- 
rent. In this case the power-factor has 
its least value when the motor takes its 
full-load armature current. The power 
input at this time will be 
P:=4,000X746-+-30,000-+-69,000-+-1.11 195? 

=3,125 kilowatts. 

By [2a] P.F.=3,125,000/ (66001953) 
=0.809 

The current may be either leading or 
lagging, so that the range is from a 
power-factor Qf 0.809 with a lagging cur- 
rent to a power-factor of the same value 
but with a leading current. Refer to 
Figs. 34a and 35a given in Problem 75. 
The horizontal and vertical components 
of the terminal voltage are 

V n=—6,600 X 0.809 
=—5,340 
Vv=—6,600X V1—0.809" 
=—3,880 
By [19a] En—=—5,340+195 0.37 
—=—5,270 
Ev=—3,880-+-195X5.2 
——2,870 
By [20a] E=6,000 volts. 

This is for under-excitation and is the 
smallest necessary value. 

When the excitation is greater than 
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normal and the current is leading, the 
horizontal and vertical components of V 
are 
Vn=—5,340 
Vr=+3,880. 
By [19a] E»=—5,340+195X0.37 
—=—5,270 
Ev=3,880+195X5.2 
= 4,890. 
By [20a] E=7,190 volts. 
This is the greatest necessary value of 
the excitation voltage. 


Answer to Question e. 

We must first find the power-factor at 
the generating station. This can be done 
as soon as the power input to the line 
is determined, since the line current and 
line voltage are given. The power in- 
put to the line equals the power output 
of the motor plus the losses in the motor 
armature and in the line. Thus it is 
P:=1,000'746+-30,000-+-69,000- 1.11195? 

+3(195V3)?X0.98 
=1,222 kilowatts. 
By [2a] P.F.=1,222,000/3 6,600 195 
=0.318 

At the generating station the transmis- 
sion line acts exactly like a synchronous 
motor which receives 1,222 kilowatts at 
a power-factor of 0.318 and a line volt- 
age of 6,600 volts. The vector diagram 
which applies to this case is given in 
Fig. 35a. Since the line acts like a syn- 
chronous motor whose armature wind- 
ings are connected in star, the applied 
voltage at the station must be taken as 
the corresponding phase voltage, i. e. 
6,600/ V3=3,810. The horizontal and ver- 
tical components of this are 

}7»=3,8100.318 
=—1.210 

V=3,810 V 1—0.318" 
=3.610 

Let E represent the phase voltage at 
the motor. 

By [19a] Esx=—1.210+V31950.98 
——S8S0 

Ev=3.610+ V3 195X0.86 

=3,900 

By [20a] E =4.000 

The line voltage at the motor is 
4.000V3 or 
Line voltage=6.920 volts. 

Notice that the line voltage at the mo- 
tor is 320 volts higher than at the gen- 
erating station. This action of an over- 
excited synchronous motor in causing a 
rise in voltage over a transmission line 
or any circuit which has considerable 
reactance 1s a very useful property. If 
there had been no reactance present the 
phase voltage at the motor would have 
been 


E=\ $50?+3,610" 
=3,72 
The corresponding line voltage would 
have been 
T20 V 36.440 
This is an example of the fact that re- 
actance is necessary in order to obtain 
this rise in voltage. 


DIRECT CURRENTS. 


Problem 27. 

A 25-horsepower, 230-volt, ttt ttt tt tT 
P let (es Sake? aes 
our-pole, lap-wound, shunt mo- TT TTT at TT 
tor takes a current of 8.3 am- X% See ee ¢ ae eeee 
peres from the line at no load Seen? 6 ase eeeee 
and runs at a speed of 1,200 x RAS 4a 
revolutions per minute when ae eee eee 
he field ve Jee see eee eee 
the e current 1S <. amperes: yond anatase 
The air-gap flux for any magni- e | | Z 7] | | | | | [tT 
tude of field current is given in , TYVIAT TT Tt tt et 
Fig. 25; curve A being for an “ AZ eet 
armature current of 5.8 am- 4 
peres and curve B for an arma- Pero r] (aneeets) 


ture current of 90 amperes. 
The armature resistance (hot) 1s 0.12 ohm. 

The field current being maintained constant at 2.5 amperes 
throughout, find the armature speed under the following conditions: 
(a) terminal voltage, 230 volts; armature current, 90 amperes; 
(b) terminal voltage, 230 volts; armature current, 5.8 amperes; a 
resistance of 0.5 ohm connected in series with the armature; (c) 
terminal voltage, 230 volts; armature current, 90 amperes; a resist- 
ance of 0.5 ohm connected in series with the armature; (d) terminal 
voltage, 235 volts; armature current, 5.8 amperes; (e) terminal 
voltage, 235 volts; armature current, 90 amperes; and (f) terminal 
voltage, 230 volts; armature current, 5.8 amperes; and the armature 
wave-wound with same number and size of conductors as when 
lap-wound. 


ALTERNATING CURRENTS. 
Problem 77. 


At the end of a three-phase transmission line there are induction 
motors which take a total power of 1,860 kilowatts at 0.83 power- 
factor. The resistance and reactance of the line are 1.21 ohms and 
0.98 ohm per conductor. The generators in the power station must 
be capable of maintaining a constant line voltage of 6,600 volts at 
the load. An additional load (output) of 1,200 kilowatts must be 
provided for. Either a large induction motor or a synchronous mo- 
tor is suitable. An induction motor of this size would operate at 
a power-factor of 0.91 and have an efficiency of 92 per cent. Ifa 
synchronous motor is to be used it should be of such a size as to 
carry the additional load and also to make it possible to compensate 
for the lagging current taken by the induction motors so that the 
resultant power-factor of the entire load mav be unity. (a) If the 
induction motor is used, by how much must the current output of 
the generating station be increased, and what will be the total line 
loss? (b) If the synchronous motor is used what should be its kilo- 
volt-ampere capacity? Assume an efficiency of 90 per cent. (c) A 
synchronous motor of this size has a friction and windage loss of 22 
kilowatts, a core loss of 51 kilowatts, and the effective resistance and 
synchronous reactance are 0.192 ohm and 4.18 ohms per phase. The 
armature windings are star-connected. If the synchronous motor 
is used. by how much must the current output of the generating 
station be increased, and what will be the total line loss? (d) To 
what value must it be possible to raise the excitation voltage of the 
motor ? 


Solutions of the above problems and two new problems will be 
printed in the next issue. 
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APPRAISEMENT OF SMALL 
ELECTRIC PROPERTIES.—I. 
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By Edwin D. Dreyfus. 


Public service regulation, now in ef- 
fect in all but three states and more 
comprehensive in some than in others, 
has virtually established new conditions 
for most of the utility companies. A 
leading requirement of today, therefore, 
is the providing of more detailed in- 
formation as to the property and opera- 
tion of our public service companies. It 
is true a number of the larger com- 
panies have in the past maintained ex- 
tensive records of their systems for 
their own enlightenment, and it has 
only been necessary for them possibly 
to change the form and the arrange- 
ment of their data. With the small 
company, however, the records have 
been of the most general character, 
and of course do not admit of an in- 
telligent analysis. Heretofore, as long 
as earnings were large enough to pay 
satisfactory interest and profits on the 
value placed upon the property (after 
əll operating expenses, including cur- 
rent, maintenance, taxes, insurance 
and possibly something for deprecia- 
tion reserves, had been deducted) the 


stockholders were usually quite con- 


tent with their reports. Certainly no 
objections could have been raised to 
this practice in so far as it worked no 
hardship or injury upon any consumer 
and exerted no deterrent effect upon 
the progress or welfare of the com- 
munity. The urban utility of the dif- 
ferent classes has as a rule been the 
very corner stone upon which our mod- 
ern cities have been built, and as the 
majority of these utilities have been 
Frivately owned, this should refute any 
idea that their management has 
throttled or retarded municipal expan- 
sion. On the contrary, private enter- 
prise has always accomplished more in 
industrial promotion than where simi- 
lar affairs are administered by political 
appointees, as history tends to show. 
Coming to the development of regula- 
tion we will find that several factors 
have contributed to the evolution of 
public service commissions from that of 
principally investigating and advisory 
character to that of regulatory powers. 

The immobile nature of the commod- 
ity or service of the public utility as to 
the point or points of delivery or avail- 
ability, so to speak, makes it absolute- 
ly dependent upon the locality in which 
the plant or system is installed. Due 
to the area and distance involved and 
the indispensable physical link and con- 
nections required, the investment nec- 
essary to serve the consumers or 
patrons individually is comparatively 
high and the “turn-over” of the capital 
low in contrast with the average mer- 
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cantile or manufacturing business. 
Moreover, the degree of improvement 
in efficiency with the increase in con- 
centration and growth of the load or 
demand stands out very prominently 
in public utility operation. For these 
and other reasons, a public utility, per- 
force, becomes a natural monopoly. 
Taking the country as a whole, al- 
though limited competition is extant, 
it will always be found in the last 
analysis quite unprofitable and more 
frequently ruinous and burdensome. 
As a corollary, a condition of monop- 
oly must be effected on the one hand 
for economic reasons, while on the 
other hand, the rights of the people to 
share the benefits to be derived there- 
from must be conserved. This is best 
done by controlling the profits which 
the investor may earn and the service 
that shall be rendered. To cope with 
such developments the lawmakers of 
the different states have created im- 
partial tribunals to supervise and regu- 
late the affairs of public service com- 
panies. The further removed from lo- 
cal influence and bias, as is generally 
true of state and federal commissions, 
the more certain that the respective 
rights of the utilities and the public 
will be weighed in balance and justice 
meted. 

About the first thing a newly organ- 
ized commission does is to put into ef- 
fect rules requiring uniformity of 
charges as between consumers or 
patrons of the same class, and follow- 
ing thereafter proceeds usually to es- 
tablish rules regulating the service. 
Unless impelled by an extraordinary 
condition, the commission presumably 
will merely act as an “arbiter” in case 
of the different complaints inevitable 
from the composite ana probably mis- 
understood nature of the utility busi- 
ness—most of which, however, will like- 
ly be of a minor character. 

A major complaint for purposes of 
distinction in this article will be con- 
strued as one in which excessive rates 
or charges are alleged. An extensive 
investigation will probably be required 
in order that the commission may de- 
termine if the allegation is correct and 
there is justification for a rate reduc- 
tion. Yet, if there should be prima facie 
evidence to the contrary, the case may 
be dismissed without further action, 
thus avoiding a probable costly pro- 
cedure. Proper scrutiny or test of the 
rates of a utility company can be 
achieved only with a definite knowledge 
of the fair value of the property under 
cxamination. That it pays to “set one’s 
house in order” is no less true with 
the utility company than is so with 
other industries whose success revolves 
upon the removal of all uncertainties 
of the business that admit of reason- 
able solution. In fact, it would seem 
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to be imperative that a public service 
company place its records in the best 
possible shape in view of its relation- 
ship with the public, and furthermore, 
at all times be able to comprehend and 
set forth the interrelation and inter- 
dependence of its several business com- 
ponents. While it is understood that 
there are no rules of precision that may 
be propounded, research may be made 
nevertheless which will illuminate the 
different factors underlying the whole 
Lusiness. One of the first things to 
be determined, as already indicated, is 
the amount of investment in the prop- 
erty, which leads us to the purpose of 
this article. 

There may be instances, possibly, 
where the company’s books will dis- 


‘close the true value of the property 


(such as we may expect in the future 
from companies that-.are now starting 
from the ground up and maintaining 
their records in conformity with the 
classification of accounts prescribed by 
the public service commissions). But 
the practical condition before us is the 
fact that past accounts are invariably 
too meager to serve this purpose and 
means must therefore be had to find a 
value which is to be equated, mathe- 
matically speaking, as the amount of 
money actually invested in the prop- 
erty. 

Discussions on valuation work and 
the elements that go to make up fair 
value, are legion and it is unnecessary 
at this time to refer extensively to the 
important contributions on this subject. 
But merely for the sake of a guide 
we refer to the estimable report of the 
Ohio Joint Valuation Committee. 

The likelihood of an order requiring 
a company to submit a complete ap- 
praisal of its property evidently con- 
fronts it constantly. It is not extraor- 
dinary, then, to question why a valua- 
tion or appraisal should not be made 
to anticipate an investigation, we will 
say for rate purposes, although there 
uay be other reasons as well. The 
mere possession of such information 
may reasonably forestall an expensive 
inquiry into the details of the company, 
and furthermore, the state of prepared- 
ness will unquestionably prove profit- 
«ble. In addition to these advantages, 
it will, together with a study of serv- 
ice costs, allow of more intelligent di- 
rection of the business, which should 
result in a most healthy growth. 

The writer has endeavored to treat 
the foregoing discussion in as general 
2 manner as consistent with a clear 
presentation of the logic and need of 
a valuation in order to gauge the busi- 
ness from its various angles. The main 
drawback to the plan is the expense 
entailed, which the company may wish 
to avoid until it becomes obligatory to 
provide such facts. Shouldn’t there be 
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some way of making the cost a mini- 
mum? Under a well organized plan 
I believe it may safely be said there is, 
and some suggestions toward that end 
follow. If a company can afford to 
employ or to retain experts to advise 
on this work, it would be obviously 
desirable in all cases. A company may 
hesitate to do this until the need of 
this added expense arrives. It should, 
however, proceed with a careful and 
complete inventory of its property 
(with adequate arrangement to make 
the inventory perpetual, or rather cum- 
ulative) and with a fair understanding 
of what constitutes unit costs, as for 
instance the complete construction cost 
of a pole set in place, including the 
bare cost of the pole, freight and dray- 
ege, inspection, shaving, gaining, bor- 
ing, digging holes, setting, tamping, 
supervision, liability insurance and the 
like, and similar details for other items 
of the system, it will be no difficult 
matter to arrive at the cost of the 
physical plant being used for public 
convenience. The foundation will then 
have been laid for obtaining the en- 
tire replacement cost, which shall in- 
clude all overhead charges and devel- 
opment expense. Such non-physical 
or intangible values comprise a num- 
ber of subdivisions and may range any- 
where from 10 per cent of the physical 
cost to 80 per cent or more, depending 
upon the conditions under which the 
plant was projected, constructed and 
financed. While different valuation ref- 
erences may be consulted and the al- 
lowance for the overhead or intangible 
value determined by comparative meth- 
od, it is best for the sake of reasonable 
accuracy to build up the non-physical 
portion synthetically by assigning a 
definite amount to each main item of 
overhead, as the prevailing circum- 
stances in such work will indicate. 


Field Work. 

Taking up specifically the inventory 
problem, in some detail, the work may 
be divided into five principal branches. 

(a) Power plants. 

(b) Distribution system, including 
meters and any other property on con- 
sumers’ premises. 

(c) Shop and store rooms, stables, 
garages, etc., including all material and 
supplies. 

(d) Office building, fixtures and 
equipment. 

(e) Other property. 

This represents the general plan and 
manifestly each class of property is to 
be further divided into such detail as 
is necessary. It is desirable of course 
that in listing the inventories, the ar- 
rangements of accounts prescribed by 
the state utilities commission should 
Le followed as closely as may prove 
convenient. At the outset the greatest 
delay will no doubt be in getting forms 


worked out so that the various elements 
may be properly tabulated. In record- 
ing the power-station data, the task is 
relatively simple on account of the as- 
sembly and accessability of all parts. 
Where considerable detailing is re- 
quired, as in the case of the switch- 
board, all wiring and piping, supple- 
mentary sheets may be provided. The 
power-plant summary as prepared by 
the Wisconsin Railroad Commission 
and reproduced in Fig. 1, may be fol- 
lowed, such changes being made as 
local requirements may dictate. Like- 
wise, other forms of this commission 
may be employed, or else those care- 
fully prepared by the Ohio Electric 
Light Association. All conditions that 
may have had a direct or indirect bear- 
ing on the cost of construction or in- 
stallation should be carefully noted. 
The appraiser should take particular 
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lem. If all of the poles of the com- 
pany were or could be properly located 
on a map, as likewise the size of the 
wire, a good deal of the necessary data 
could be obtained by scaling the draw- 
ings, due allowance being made in ar- 
riving at the amount of copper for sag 
and shrinkage of blueprint waste, usu- 
ally about five per cent. For lack of 
such records, and furthermore, for the 
sake of accuracy, the pole lines, as a 
general proposition, must be complete- 
ly surveyed. Either specially arranged 
sheets or notebooks may be employed 
for listing the poles and line material. 

It would seem that a large sheet 
about 10 by 17 inches would be well to 
use where a full corps was at work, 
but where the work had to be done by 
a very limited number in a more or 
less restricted way to minimize the 
cost, a pocket notebook would be pre- 
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Fig. 1—Whisconsin Power-Piant Form. 


pains to examine and inquire into all 
matters that may have surrounded the 
particular work. The condition of each 
piece of machinery, apparatus or struc- 
ture must be closely observed. 
Distribution System. 

The distributing system will consume 
the greatest time and also will require 
the most attention to insure against the 
dangers of serious oversights or double 
counting. A layout of the distribution 
system becomes a big aid. Few small 
or moderate-size companies have such 
records. A town map giving the city 
or borough’s streets (which should be 
available no matter how small the town 
may be) will provide a fairly good sub- 
stitute. The town plat would then be 
divided into as many sections as will 
enable the work to be conducted most 
conveniently. This should be done 
primarily with regard to the manner in 
which the pole lines run and in such 
way as to eliminate all possible back 
travel in measuring wire lengths. It 
may be well to mention here that the 
work is being described in a somewhat 
elementary way so it may be readily 
followed by those who have so far 
given but limited thought to the prob- 


ferable and particularly so if any of 
the work happens to be carried out dur- 
ing inclement weather. A form of field 
1ecord followed by the Ohio Electric 
Light Association is shown in Fig. 2, 
which requires little explanation. In 
case of the notebook it would not be 
so nicely ruled, but this disadvantage 
is easily overcome by a systematic ar- 
rangement of the data. For illustra- 
tion, several pages have been taken 
from a book used in such work and are 
reproduced in Figs. 3 and 4. What is 
seen on these pages are simply the 
symbols or abbreviations so prepared 
as to reduce the work of setting down 
the information and also to keep it in 
condensed form. The code or key for 
the pole-line record is given in the fol- 
lowing. As observed in Figs. 3 and 4, 
the pole-line record is divided into or 
arranged with five principal items: 

(a) Pole, number or location. This 
gives the numerical designation of the 
pole, or else the street location. 

(b) Kind. Refers to the poles used 
and any special features of cost that is 
to be included. Abbreviations selected: 

Ch = chestnut. 

Cs = cedar. 
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P = painted. 

T = treated; T„e=butts only. 

W = wrapped or protected above 
ground. 

S = steps; sub-index as Sio indicates 
10 steps. 


G = guy-wire only; i. e, to adjacent 
pole or structure. 

Gs = guy with stub pole. 

Ga = guy with anchor. 

Gsa = guy with both stub and anchor. 

F = transformers carried on pole. Ex- 
ponent indicates the number, and the 
sub-index the capacity, as F% indicates 
two five-kilowatt transformers. 

L =lightning arrester. 

The prominent number shows the 
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D = double arm. 

Bu = buck arm. 

Thus pole No. 209 (Fig. 3) has one 
six-pin buck arm. 

(e) Insulators. 

Gi= Glass. 

Porc. = Porcelain. 

At the right side of the page the hor- 
izontal distance between poles is indicat- 
ed by arrow lines, the size and number of 
wires strung between the poles is given, 
and in addition the condition of the wire 
covering. 

It would be well to further show after 
each wire or group of wires the kind 
of circuit to which it is applied with 
symbols, as: 
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sortment of information desired is ar- 
ranged and as the information con- 
tained in the field book is called, the 
same is jotted down by a mark under 
the proper headlines. 

Condition of Property. 

It has been noted that the condition 
of the different elements of the prop- 
erty must be observed—in other words, 
the degree of mechanical deteriora- 
tion. Such other factors which reduce 
the value, as inadequacy, lack of util- 
ity and other reasons would in practi- 
cally all cases stand out quite promi- 
nently and will not require the same 
close inspection as when declining 
value is due to wear and tear, the ele- 
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Fig. 2—Form For Overhead Lines Prepared by Ohio Electric Light Association. 


height of the pole and the sub-index the 
diameter of the top in inches.’ 

Thus in Fig. 3, pole No. 209 is a 35-foot 
chestnut pole, seven-inch top, with light- 
ning arrester, having 11 steps and guyed 
with anchor. 

(c) State. The age and general con- 
dition of the pole are set down thus, 2— 
good—'4 inch, meaning that the pole is 
two years old, and the upper part of the 
poles, i. e, which is above the ground 
line, is good and the pole at the ground 
line has decayed to an extent of one- 
eighth inch over the greater part of the 
circumference. 

(d) Cross-arms. Covers the arm 
equipment with the following symbols : 

P =pins. 


1 For methods of readily determining 
pole heights, see article on “Determination 
of Heights and Distances for the Line Con- 
struction Man,” by A. N. Bancroft, ELsec- 
TRICAL REVINW AND WESTERN ELECTRICIAN, 
Vol. 65, p. 1038, November 28, 1914. 


P = primary wires. 

S = secondary wires. 

A = arc circuit. 

T = tungsten street lighting where in- 
dependent of arc circuits. 

Furthermore it may prove profitable to 
go one step beyond this and apportion 
by careful judgment, primary and secon- 
dary wires among the following uses: 

D = domestic. l 

C = commercial. 

R = power. 

Such additional information would be 
more satisfactory than to depend entire- 
ly upon apportioning the investment 
caused by the different classes of con- 
sumers in accordance with their con- 
nected loads or respective demands. 

When these data have been gathered 
in the form outlined they are readily 
converted into useful statistics by em- 
ploying a.systematic tally, i.e., the as- 


ments, abuse, destruction by animals, 
insects, fungi and chemicals, etc. A 
great deal of injustice may result from 
any haphazard plan of arriving at the 
amount of so-called depreciation. Sev- 
eral authorities on depreciation may be 
consulted, as likewise a vast amount of 
technical literature. As already noted 
and as previously stated, no hard and 
fast rule may be safely applied to this 
work. Therefore trained judgment 
becomes virtually indispensable in this 
connection. Engineers pretty much 
follow the practice of estimating the 
cost to restore the apparatus or mate- 
rial to original value wherever this 
may be done. The expense of the re- 
pair compared with the first cost of 
the equipment in question fairly shows 
the accrued depreciation. If the ele- 
ment is of such a nature that it may 
never be reclaimed after it has once 
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been placed in service, i.e., necessitat- 
ing removal after its quality or integ- 
rity has seriously suffered from a me- 
chanical or economical standpoint, then 
the residual wearing value is to be ap- 
praised, and accordingly the extent of 
depreciation, having properly consid- 
ered the conservative scrap value, if 
any. 

While it is not to be denied that ex- 
pectancy-of-life tables are extremely 
useful in this work, since the law of 
averages applies with equal force and 
effect in this instance as it does in all 
cther cases where the human element 
is a factor, entire dependence upon 
them may establish erroneous results 
as already indicated. The degree of 
treatment in operation and protection 
provided against ravaging agents offers 
an exceedingly wide latitude for varia- 
tion. Consequently specific study must 
be made of all parts of the system 
where accuracy as to the state of de- 
preciation or the lessening of value be- 
comes of real importance, as later dis- 
cussed. As an aid in adjusting depre- 
ciation for local conditions, the use of 
characteristic results is recommended. 
The depreciation problem of wooden 
poles will be briefly considered for il- 
lustration as in Figs. 5 and 6. The ce- 
dar pole, which is most extensively 
used in the West and Middle West, is 
very stout and substantial. If the same 
is properly selected, cut at the right 
time and seasoned adequately, and fur- 
thermore, installed under favorable 
conditions, it should remain serviceable 
30 years. Evidently this is about the 
outside limit of life or service, and the 
conditions to produce such long life 
must manifestly be excellent. It 1s not 
necessarily extraordinary that cedar 
poles last 25 and 30 years, and they 
may be graded as in Fig. 5 to a point 
of 10-year life which is plainly poor for 
cedar quality. Admittedly there have 
been cedar poles erected which have 
had to be replaced within even less 
than half this time, due to excessive 
heart-rot and other abnormal defects 
or from injury, but if such factors are 
present, in all probability they will be 
detected by a competent observer. 
Likewise with chestnut poles, which 
are increasingly used in the Eastern 
and Atlantic States, quality gradients 
are similarly determined upon. 


That part of the pole above the 
ground line may be in accordance with 
graded life as set down in Figs. 5 and 
6. However, butt-rot (due to lack: of 
preservatives and unfavorable soil con- 
dition) may materially affect these val- 
ues. To allow for this phase and to 
extend the use of these charts, diag- 
onal lines and ordinates for different 
average depths of circumferential butt 
decay in inches, have been added, 
which quickly permit the further reduc- 
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Fig. 3.—Pages From Field Notebook. 


tion in depreciation thereby to be 
made. Directional lines in Fig. 5 is an 
exhibit of where a good cedar pole, in 
service for 10 years, has a one-inch av- 
erage butt-rot and consequently a per- 
centage value of 45. The deduction for 
butt decay is based upon restoring the 
pole by the use of butt reinforcement 
or else considering its value as a 
shorter pole. As the restoration cost 
is practically constant for all condi- 
tions of decay, the less the residual 
value, the greater the effect of the re- 
duction. In like manner other parts of 
the property may be considered and 
the depreciation arrived at methodic- 
ally. 
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There is much evident confusion as 
to purposes of depreciating account- 
ing, and while the writer recommends 
a careful study of the condition of the 
property, he does not take the view 
that the amount of depreciation found 
should be deducted from the original 
or reproduction cost to fix the present 
value. The primary object in deter- 
mining depreciation should be to ascer- 
tain the liabilities accrued or accruing 
for replacements. Since regulation has 
been inaugurated the need of an ade- 
quate gauge of the general state of the 
property is necessary so that the ac- 
counting may be maintained strictly 
in accordance with the prescribed clas- 
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sification. Moreover, able manage- 
ment now recognizes the necessity of 
frequent use of the “yard stick” so as 
to know rather minutely all of the pos- 
sible requirements of the property and 
particularly as to replacements to be 
provided for. These should be the pri- 
mary reasons for recording the depre- 
ciation and not as a deduction to be 
made from capital account. This ques- 
tion in itself has and will continue no 
doubt to provoke lengthly discussion. 
Some of our prominent leaders’ on pub- 
lic-utility and economic problems have 
expressed themselves very emphatically 
on this subject. 

An article on appraisal work would 
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Fig. 5.—Depreciation of Cedar Poles. 


be to an extent incomplete at this time 
if proper reference were not made to 
the new attitude that is developing rel- 
ative to this phase of the depreciation 
problem. 

The courts and commissions have, as 
to be expected, been carried along by 
the current of precedents. And these, 
so far, have generally been for the sub- 
traction of the accrued depreciation. 
Unfortunately this idea has acquired 
an almost overwhelming inertia with 
our judiciary and regulatory bodies, 
such that continued effort must be 


2 A. C. Humphreys, James E. Allison and 
others. 
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made to arrest the tendency. On the 
one side there are apparently plausible 
arguments that the depreciation should 
be deducted mainly on the grounds 
that if an allowance for depreciation 
had been earned and not been set aside 
for the single use of the property or 
applied in some appropriate way for its 
benefit, it is to be constructed as the 
equivalent of so much of the investors’ 
capital having been repaid or otherwise 
amortized. Consequently the rate- 
payer is not to be required to pay re- 
turns upon such portion of the invest- 
ors’ original capital. Furthermore, it 
is claimed that a well maintained prop- 
erty will in course of a short time af- 


PERCENTAGE VALUE 


ter having been put into service, settle 
down to a value as regards capital 
worth of, roughly, 75 to 85 per cent of 
the original cost—although the service 
value remains at 100 per cent—and 
therefore the fixed capital represented 
by the property is to be accordingly 
readjusted. 

The opposing argument rests solidly 
upon the fact that to provide a given 
service, a definite amount of capital 
must be furnished, and it is not a prac- 
tical feature that the owners would 
promptly withdraw a part of this in- 
vestment at the incipient stages of op- 
eration. History tends to show that 
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Curing the early period the rates could 
not be made high enough to pay all of 
the operating expenses, together with 
the carrying charges and still promote 
the development of the business. Pos- 
sibly there may be some exceptions to 
this rule, but they will be quite rare. 
In addition, it is a well known story 
that during the early life of the utility 
its worth declines steadily with age 
(barring replacements) while the serv- 
ice value will for a long period remain 
unaltered. However, after a certain 
stage has been passed (allowing that 
the property is not adequately main- 
tained) the property value will be less 
oticeably affected than the service 


Decay er Borr — IncHes 


Ace of Poua m Yenas 


Fig. 6.—Depreciation of Chestnut Poles. 


value, which will drop off sharply. 
And it is no more than fair to look 
upon the situation as being a case of 


‘low maintenance requirements when 


the property is new and the earning 
power small, and heavy repair and re- 
placements when the property has 
grown older and its earning capacity 
more fully developed. These circum- 
stances tend to cause a rather even 
flow of return upon the initial invest- 
ment through all periods. But still more 
important, the utility service is continu- 
ous in tts scope, which carries with it 
the obligation to replace any or all parts 
of the property in order to preserve the 
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required standard of service. It plainly 
becomes a direct responsibility upon the 
owners, which if disregarded will 
eventually act to their serious disad- 
vantage. 

As has already been pointed out, a cer- 
tain stage will be reached, if the upkeep 
is neglected, where the service will not 
only be exceedingly unsatisfactory and 
undependable, but will in all probability 
be refused. Several things may happen 
in this event, and to facilitate the illus- 
tration we will assume that competition 
is finally introduced and the entire busi- 
ness thus lost when the property still 
possessed a remaining value (due allow- 
ance for salvage) of 33 per cent of the 
cost new, which is not an unreasonable 
assumption and which remaining value 
would become a virtual loss. According- 
ly, the owner or owners must hold them- 
selves in readiness to provide for all 
expenditures where and when necessary 
to restore the property in whole or in 
part to its original condition, and conse- 
quently are justly entitled to earn a fair 
return upon not only what represents 
their capital outlay, but the proportionate 
risk they constantly carry. To obviate 
unduly restricting the private initiative, 
the application and employment of the 
reserve funds also should within reason 
remain within the province of the man- 
agement, subject of course to any re- 
straint the commission may deem it best 
in the interest of the public. 

With more light continually directed 
upon the subject, it is earnestly hoped 
that the attitude of our tribunals con- 
trolling rates will be fed to rationally 
conform to such business aspect. 

It was emphasized in one of the cele- 
brated rate cases that the situation, both 
economically and ethically, had never 
been made sufficiently clear. By per- 
sistently striving for entire equity the 
fruition of much creditable work is 
slowly being reflected in recent decisions 
of some of our state commissions, as 
shown in the following. 

In an interurban-railway fare case, in 
determining the value of the utility com- 
pany’s property, the Connecticut Commis- 
sion, in the case of Herbert O. Bower, 
et al. versus the Connecticut Company, 
opined that: 

“We do not think that the original cost 
of construction, whatever that may have 
been, the price paid for the line by the 
Connecticut Company, whether exorbi- 
tant or otherwise, or any inflated value 
for the issue of stocks or bonds are 
proper standards to determine the value 
of the plant and equipment for which the 
company is entitled to receive a fair in- 
come, but that the cost of reproduction at 
the present time in this particular case 
is a more accurate standard and the one 
which the Commission has followed in 
determining such value.” 

As to be understood, a certain amount 
of depreciation had accrued, but this was 


not deducted from the amount of capital 
upon which the owners were entitled to 
receive adequate returns, but the Com- 
mission definitely held that “What was 
needed is not change in fares but im- 
provements in service,’ thus making it 
incumbent upon the owners to rehabili- 
tate the property, the funds for which the 
stockholders must provide or forego cer- 
tain future dividends if proper arrange- 
ments for renewals and replacements 
were not made in the past when the op- 
portunity may have been easily afforded 
them. 

In like respect, the Massachusetts Pub- 
lic Service Commission has primarily con- 
sidered the fair investment made by the 
owners, as expressed clearly in the Mid- 
dlesex and Boston rate case in the fol- 
lowing language: 

“We rule that on the present rate ap- 
plication the Middlesex and Boston is to 
be dealt with as a single company. But 
this ruling is not to be construed to pre- 
vent the Commission now or at any time 
from dealing with the soundness and 
prudence of any investment made, either 
by a consolidated company or by any of 
its constituent companies, when the 
soundness and prudence of such invest- 
ment is a material question to be deter- 
mined in reaching a proper conclusion as 
to a fair rate. It is only money honestly 
and with reasonable prudence invested in 
a public utility that is entitled to earn a 
full return. If the Commission finds a 
street railway company investing money 
in building extensions contrary to the 
dictates of reasonable prudence and sound 
business judgment, it is its plain duty to 
refuse any, or at any rate a full return 
upon such investment.” 

A number of other citations could be 
made, but these of recent day should be 
indicative of the tendency of ruling opin- 
ion on the subject. The appraiser and 
owner should always keep these condi- 
tions before him as the safe-guarding of 
these matters are just as important in 
preserving the equity in the property as 
the correct establishment of all construc- 
tion costs. 

Appropriate in this connection is the 
term “latent depreciation” which “is an 
expressive term because the loss in value 
is latent only and does not become poten- 
tial for any part of the plant until the 
day for renewal of that part arrives 
and when that day comes the part is re- 
newed and the liability therefor is can- 
celled.” 

(To be continued.) 
—_—_2--- 


Pittsfield Section Meeting. 

The Pittsfield Section, American In- 
stitute of Electrical Engineers, held its 
annual banquet at the restaurant of the 
General Electric Company, Pittsfield, 
Mass., February 24. Dr. W. L. Tracy 
gave an illustrated lecture on conditions 
in Europe just before the war. About 125 
members were present. 
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The Principles of Vision. 

The Chicago Section of the IIluminat- 
ing Engineering Society held a meeting 
in Chicago on February 25, at which Dr. 
Nelson M. Black, of Milwaukee, Wis., 
presented an illustrated paper entitled 
“A Résumé of the Physical, Physio- 
logical and Psychical Phases of Vision.” 
This paper was a comprehensive and 
classical review of the fundamental 
principles of human vision. The struc- 
ture of the eye was described and illus- 
strated and the known function of each 
part explained. Dr. Black reviewed the 
various theories now held as to the man- 
ner in which retinal images are con- 
verted into mental sense impressions of 
brightness, form and color, through the 
medium of photochemical and nerve 
tissues. There is still considerable con- 
jecture as to the exact energy transfor- 
mations involved in this process. 

Participating in the discussion of the 
paper were Harry S. Gradle, M. G. 
Lloyd, A. J. Sweet, J. R. Cravath, Mr. 
Trautman and Dr. Black. Dr. Gradle 
said that the eye is usually found to 
be more or less imperfect, but slight 
imperfections are easily taken care of 
by persons in normal health. Poor il- 
lumination or poor visual environment has 
a great effect on the nervous system and 
entire well being of the individual. Dr. 
Lloyd pointed out that the anatomy of the 
eye is evidently known, but the actual 
mechanism of visual perception is still 
problematical. After images, optical illu- 
sions, etc., complicate the problem. The 
eye is probably depended on too much as 
a source of sense impressions. Mr. Sweet 
referred to the extraordinary increase in 
the use of the eye during-the past cen- 
tury and the great strain on the eye 
muscles resulting therefrom. The results 
of improper illumination are seen in 
ocular discomfort, decrease in visual 
acuity and eye fatigue. The illuminating 
engineer must learn how to give proper 
weight to these three elements. Mr. 
Cravath said that excessive muscular 
strain, as from continued change of 
focal adjustment, affects some persons 
much more than others, consequently the 
exact Cause or causes of eve fatigue seem 
to be as yet undetermined. Mr. Traut- 
man spoke briefly of a new spectacle 
glass that has the property of cutting 
off both ultra-violet and infra-red radia- 
tion. 

In closing the discussion Dr. Black 
said that most optical illusions belong 
to the uncertain psychological phases of 
vision, The assertion that eye troubles 
are rapidly growing is probably not war- 
ranted by the facts. Ocular discomfort, 
while it may not affect acuity directly, 
does affect the ability to work in general. 
Eye fatigue of practically all kinds is due 
to strain of various eve muscles; there 
is no evidence that the retina or optic 
nerve structure has elements sensing 
pain. 
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GLARE AS A FACTOR IN STREET 
LIGHTING. 


By Arthur J. Sweet. 


During the summer of 1914 an ex- 
tensive research into the question of 
glare as a factor in street lighting was 
conducted at Madison, Wis. The work 
was carried on under the direction of 
the Wisconsin Railroad Commission 
with the very close and valuable co-op- 
eration of the electrical engineering 
department of the University of Wis- 
consin. The research was under the 
immediate charge and direction of 
John N. Cadby, of the Railroad Com- 
mission of Wisconsin; Edward Ben- 
nett, professor in the University of 
Wisconsin; and Arthur J. Sweet, of the 
consulting engineering firm of Vaughn, 
Meyer & Sweet. 
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The three engineers having in 
joint charge the research herein 
reported on have not, as yet, 
made any attempt to formulate 
conclusions from the research 
which can be subscribed to as 
joint conclusions. In his analysis 


of the test results, and in the ap- 
plication of these results to prac- 
tice, the author therefore speaks 
for himself alone, and not as 
committing his associates in the 
research to the conclusions here- 
in expressed. 


In the research herein reported upon, 


no attempt was made to study “glare” 


with respect to the discomfort element. 
The research was confined to an inves- 
tigation into the factors upon which 


Fig. 1—Arrangement of Lamps, Subject and Test Object. 


Object of Research. 

The term “glare” has not as yet been 
exactly defined by illuminating engi- 
neers. As generally used, it implies 
either or both of two separate phenom- 
ena. In the presence of a brilliant 
light shining more or less directly into 
the eye, the observer senses a distinct 
feeling of discomfort. This feeling of 
discomfort is sometimes chiefly in 
mind when the term “glare” is em- 
ployed. On the other hand, with a 
light of high candlepower shining into 
the observer’s eye, the ability of such 
eye to see—that is, to distinguish con- 
trasts—may be materially reduced. 
This influence tending to partially 
blind the eye is sometimes what is 
meant when the word “glare” is used. 
More generally, however, the term 
“glare” has been taken to mean both 
the discomfort and the decreased abil- 
ity to see, assuming that the two con- 
ditions necessarily go hand in hand. 


: Height 
A 


in Feet 

bove Street 
at Which Light 
Units Were 
Tested. 


TYPE OF LIGHT UNIT. 


80-candlepower, 6.6-ampere 
series gas-filled lamp, 
with Holophane refiec- 
tor-envelope unit No. 591 
80-candlepower, 6.6-ampere 
series gas-filled lamp, in 
14-inch Alba ball ........ 
80-candlepower, 6.6-ampere 
series gas-filled lamp 
with flat enameled meta 
“radial-wave’”’ reflector.. 
80-candlepower, 6.6-ampere 
series gas-filled lamp, 
with prismatic refractor- 
unit No. 4438........... 
400-candlepower 6.6 - am- 
pere series gas-filled bi 
lamp, in 14-inch Alba 


12, 18. 


12, 18 


12, 18, 23 


18, 28 


18, 23 


pere series gas-filled 

lamp, in 14-inch Alba 

Qe oi ew eee tees 18 
600-candlepower’ 6.6 - am- 

pere series gas-filled 

lamp, used bare without 

equipment ............0. 18 
6.6-ampere luminous arc 

with light-density opal 

diffusing globe ......... 23 
6.6-ampere luminous arc. 

with clear globe........ 18, 23 
6.6-ampere flame carbon 

arc, opal globe......... 18, 23, 36 
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the blinding effect of street lamps de- 
pends, into the magnitude of this 
blinding effect, and into practical 
means by which the blinding influence 
might be minimized to a satisfactory 
degree. 

Experiments were made on an ap- 
proximately level street of the campus 
at the University of Wisconsin. Poles 
with brackets at various heights were 
erected at proper points so that any 
one of the several types of installation 
shown in Fig. 1 could be obtained. 
Tests were made on various types of 
lighting units at various heights, as set 
forth in the accompanying table. In all 
cases the arrangement of units along 
the street was such as shown in Fig. 1 
for the corresponding height. 

Test Method. 

At the outset, the investigators were 
confronted with the necessity of decid- 
ing upon some basis by which the 
blinding effect of street lamps could be 
measured. After due consideration, the 
basis proposed by Sweet’ in 1910 was 
adopted. According to this basis, the 
blinding effect of street lamps is meas- 


[we] [on] [o0] [aa 


Fig. 2—Type of Test Box and Test Card. 


ured in terms of the per-cent additional 
illumination required to give equal 
clearness of vision, as compared with 
fixed conditions under which blinding 
effect was entirely absent. 

The actual test procedure was as fol- 
lows. A group of observers, ten or 
more in number, were stationed at such 
point that the line from the observer’s 
eye to the nearest street lamp made an 
angle of 75 degrees with the vertical 
(see Fig. 1). One hundred feet from 
these observers a test box, such as is 
illustrated in Fig. 2, was placed. This 
test box consisted essentially of a long 
box, painted black inside and open only 
at one end, with a window at the op- 
posite end. The box being so long and 
being black inside, no light from the 
street lamps could fall upon that por- 
tion of the box where the rear window 
was located. Test cards of the four 
types shown in Fig. 2 were exposed 
one at a time in irregular sequence at 
the window, each card being exposed 
for a two-second period, a rest period 
of six seconds elapsing before the next 
card was exposed. The black squares 
or circles on the test cards were suffi- 


1 See Journal of the Franklin Institute, 
Vol. CLXIX, No. 6, “An Analysis of ll- 
luminating Requirements in Street Light- 
ing,” by Arthur J. Sweet. 
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ciently large so that, under conditions 
of normal daylight illumination, the 
character of the card could be very 
easily distinguished at the test dis- 
tance of 100 feet. In front of the box 
was located a lamp in a metal reflector, 
so adjustable that any desired illumina- 
tion could be thrown upon the test 
cards, while no direct light from the 
lamp or reflector was permitted to 
shine toward the observer's eye. 

With the apparatus in position and 
the observers ready to begin the test, 
the street lamps were thrown off and 
the street left in darkness. A period 
of ten minutes or greater was then 
allowed to elapse in order to let the 
observers’ eyes accommodate them- 
selves to the darkness. After the ob- 
servers had faced the non-illuminated 
street for at least ten minutes, a low 
illumination, furnished by the test-box 
lamp, was thrown upon the window at 
the back of the test box, and 15 expo- 


CANES RAUMIMATION OF GRVECT. 
È b 


FOO? CANDLES ILLUWONATON ON ODJEER 


Fig. 3.—Curves of individual Observers. 


400-Candlepower Nitrogen-Filled Lamps in 
Light-Density Opal Balls. Mounting 
Height, 18 Feet. 


sures of the test cards were made, the 
cards being selected m irregular se- 
quence. As a card dropped into view 
at the window, remained two seconds, 
and then dropped out of view, each 
observer watched attentively and then, 
in the six-second rest period, recorded 
his judgment as to whether the card 
bore “circle on the right,” “square on 
the right,” “two circles,” or “two 
squares.” <A “zero” was recorded in 
case the card appeared so indistinct 
that the observer was unable to iden- 
tify the card without a large element 
of guesswork. 

The illumination on the card for this 
first series of fifteen exposures was 
chosen at such a point that the average 
observer would get a percentage, in 
ratio of correct judgments to total ex- 
posures, of somewhat less than 50 per 
cent. In other words, in this first se- 


ries of exposures, the average observer 
could not correctly identify more than 
seven out of the fifteen exposures. 

The illumination upon the window 
was now increased, the street lamps 
still remaining extinguished, and a new 
series of 15 exposures of the test cards 
was made. This time, possibly, the av- 
erage observer would make 60 per cent 
correct judgments. Thus by successive 
steps the illumination upon the wm- 
dow was increased, 15 readings being 
taken at each step, until, finally, the 
average observer was able to distin- 
guish the test cards to a percentage of 
correctness greater than 90 per cent. 
It proved not to be practical to get 
results where the average observer 
showed 100-per-cent correctness of dis- 
crimination, as two seconds’ inatten- 
tion on the part of a single observer 
would bring the average below the 
100-per-cent point; and experience 
showed that, out of so large a number 
of observers, certain ones would grow 
careless as soon as the illumination on 
the card became bright enough to per- 
mit the character of the card to be eas- 
ily distinguished. 

Derived from the various series of 
exposures described above, curves can 
now be drawn for each individual ob- 
server. The B curves of Fig. 3 pre- 
sent such curves for two actual ob- 
servers. At any given intensity of il- 
lumination on the test card, the ob- 
server can identify the cards in a se- 
ries of exposures to some fixed per- 
centage of correctness. Hence we can 
plot “foot-candles illumination on test 
object” against “per-cent correctness 
in identifying object,” and obtain a 
definite curve for any particular ob- 
server. 

By averaging the individual curves 
of all observers, we obtain curve B of 
Fig. 4. Curve B shows how much il- 
lumination on the test card the aver- 
age observer requires, when facing 
non-illuminated surroundings, to iden- 
tify the test card to any given percent- 
age of accuracy between 50 and 90 per 
cent, inclusive. 


Curve B (Fig. 4) really measures the 
efficiency of the average eye under 
fixed and easily reproducible condi- 
tions. 


After completing the various series 
of exposures described above, the 
street lamps were turned on and a pe- 
riod of at’ least five minutes allowed 
for accommodating the eye to the 
changed lighting conditions. Similar 
series of exposures were then run, 
Starting with a low illumination on the 
card and a correspondingly low accu- 
racy on the part of the average ob- 
server in correctly identifying the card, 
and gradually increasing to a higher 
illumination on the card and a corre- 
spondingly high accuracy on the part 
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of the average observer in correctly 
identifying the card. These various 
series of exposures, made with the 
street lamps burning, give data from 
which the individual curve for each ob- 
server (see curves A, Fig. 3) can be 
plotted. Such curves measure the vis- 
ual efficiency of the given observer un- 
der conditions when the street lamps 
are burning. Averaging the individual 
curves as before, curve A, Fig. 4, is 
obtained. 

As a matter of wise procedure, the 
second group of tests with the street 
lamps burning was repeated in a third 
group, the conditions of test being in 
all respects identical. A fourth group 
of tests. with the street lamps off, dup- 
licated the first group, which first group 
has been above described at length. By 
averaging together the first and fourth 
groups, and the second and third groups, 
respectively, any possible influence of 
fatigue upon the observers was elimi- 
nated from the results. 

Let us consider what such a com- 
plete cycle of test exposures gives in 
the way of data applying to the sub- 
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Fig. 4.—Average Results for 19 Observers. 


Curve A Gives Required Illumination on 
Object When Street Lamps Are Burning; 
Curve B, When Not Burning; Curve C, 
Pano of A—B to B. Conditions Same as in 

g. 3. 


ject. Referring to Fig. 4, we see that 
the average observer requires, for any 
given degree of accuracy in identifying 
the test object with the street lamps 
not burning and the eye, therefore, ex- 
posed to no conditions of glare, a cer- 
tain intensity of illumination. With 
the street lamps burning, the same av- 
erage observer requires a materially 
higher degree of illumination to iden- 
tify the same object to the same degree 
of accuracy. If, now, the required ad- 
ditional illumination (ordinate A minus 
ordinate B) be divided by the amount 
of illumination required by the ob- 
server to see under conditions of no 
glare (ordinate B), we obtain a per- 
centage curve, designated in Fig. 4 as 
curve C. This curve C shows the per- 
cent increase in illumination required 
upon the object to see it equally clearly 
as compared with what would be re- 
quired if the eye could be shielded from 
all external light except that reflected 
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by the test object itself into the eye. 

To illustrate: in the particular test 
graphically presented by Fig. 4, the av- 
erage observer required an intensity of 
illumination on the test card of 0.038 
foot-candle, or somewhat brighter il- 
luminatien than that of full moonlight, 
to see the cards sufficiently well so as 
to identify them to an accuracy of 70 
per cent correct. This was with the 
street lamps not burning and hence 
sending no light into the observer’s 
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per cent. In other words, 32 per cent 
additional illumination had to be pro- 
vided to offset the blinding influence of 
the street lamps and to permit the ob- 
ject to be seen with equal clearness. 
This method of measuring the 
blinding effect of a street-lighting in- 
stallation affords at once a very prac- 
tical and a very easily understood 
basis. It measures blinding effect di- 
rectly in terms of the additional illu- 
mination required to neutralize it, and 
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CANOLE POWER 


THIG TEST ond oF tev TESTS AND 
PAOR WITH ONLY 6 OBSERVERS. 


HEICHT ISFEET 


CANOLE POWER 


MOUNTING HEICHT 25 FEET 


eso 
CANOLE POWER 


MOUNTING HEICHT 56 FEET 


CANDLE POWER , 


A m PRISMATIC REFLECTOR ENVELOPE. 
B= OPAL BALL 60 cp LAMP 

Cm RADIAL WAVE REFLECTOR 80cp LAMP 

D æ PRISMATIC REFRACTOR 80 cp LAMP 

EmOPAL BALL 400cp LAMP 

Fæ OPAL GALL 600cp LAMP 

Gæ BARE LAMP 600 cp LAMP. 

Hm G66 AMP. LUMINOUS ARC - OPAL CLOBE. 

I = 66 AMP. LUMINOUS ARC - CLEAR CLOSE. 

‘Im 66 AMP, FLAME CARBON ARC OPAL CLORE. 
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above the street (see Fig 4), was taken 
as 32.5 per cent. 
Analysis of Test Results. 

The blinding effect of each installa- 
tion tested, measured as defined above, 
was plotted as shown in Fig. 5. A 
study of these data showed that curves 
following the general formula 

y = KV « 
gave a close approximation to fulfilling 
the various individual values derived 
from the test, where 


Fig. 5.—Curves of Blinding Effect for Different Heights of Mounting, from Experimental Data. 


eye to blind him. When, now, the 
Street lamps were turned on, 0.050 foot- 
candle was required to see the cards 
equally clearly. In other words, 0.012 
foot-candle additional illumination had 
to be provided in order to see the 
cards as clearly as before. This addi- 
tional illumination is a direct measure 
of the blinding influence of this partic- 
ular installation of street lamps. It 
will be found generally more con- 
venient to express this required addi- 
tional illumination as a per-cent value: 
dividing 0.012 by 0.038, we obtain 32 


hence on a basis which can readily be 
converted into additional energy or 
additional cost. 

A detailed study of the test data in- 
dicates that curve C, Fig. 4, is most 
accurate between 50 per cent and 90 
per cent. The maximum value of any 
such percentage curve between these 
two points was therefore taken as the 
measure of the blinding effect given by 
any particular type of installation in 
question. Thus the blinding effect ot 
the 400-candlepower, gas-filled tungsten 
lamp in opal ball, mounted 18 feet 


y = blinding effect of the entire in- 
stallation, measured in per-cent 
increased illumination required 
for equal clearness of vision; 

x = average. candlepower emitted by 
a single typical light unit be- 
tween 75 degrees and 85 degrees 
from. vertical; 


and 

K=a constant depending upon 
mounting height. 

It is therefore believed that the 


above formula represents, while prob- 
ably not the exact relations obtaining, 
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at least a close enough expression of 
the law of blinding effect to afford a 
satisfactory basis for practical proce- 
dure in designing street-lighting instal- 
lations. 

The true and exact formula is un- 
doubtedly somewhat more complex 
than the approximate formula pre- 
sented above. For instance, the above 
formula does not take into account 
whether the lamps are spaced near to- 
gether or far apart. Extreme varia- 
tions in spacing values do unquestion- 
ably influence to an appreciable amount 
the degree of blinding effect. Spacing 
value is, however, a much less impor- 
tant factor in determining blinding ef- 
fect than either mounting height or 
candlepower in the 75-85 degree zone; 
and a detailed study of the more than 
90,000 readings taken in the course of 
the research affords what is believed to 
be ample evidence that the approxi- 
mate formula given above can safely 
be accepted as a basis for practical 
work until the true formula has been 
determined to a closer approximation 
by further research. ` 

A study of Fig. 5 cannot fail to im- 
press the student of street lighting with 
the very serious degree of blinding ef- 
fect given by low-mounted street 
lamps. Thus, at a mounting height of 
12 feet above the street, a light unit 
emitting only 100 candlepower in the 
75-80-degree zone blinds the eye to 
such an extent that approximately 85 
per cent more illumination, and hence 
more electrical energy. is required than 
would be required if the blinding effect 
could be avoided. Few installations of 
cluster lighting carry the lamps more 
than 12 feet above the street surface, 
and in most cases the entire cluster, con- 
sidered as it should be as a single light 
unit, gives greater candlepower than 100 
in the 75-80-degree zone. It is very safe 
to say that the average installation of 
cluster lighting blinds the eye to such a 
degree that materially more than twice 
as much wattage is required, as com- 
pared with what would be required un- 
der conditions in which blinding effect 
was avoided. 

From the data given in Fig. 5, the 
curve of K values (see Fig. 6) for the 
formula 

Blinding effect = K V candlepower _ 
was plotted. In deriving this curve, 
the A value corresponding to a 36-foot 
mounting height was not computed 
from the test data, since only one in- 
stallation was tested at this mounting 
height. That portion of the curve be- 
tween 12-foot and 23-foot mounting 
heights inclusive was, however, rather 
accurately determined, as in all approx- 
imately 75,000 separate, individual 
readings were taken upon which this 
portion of the curve is based. The 
shape of the full-line portion of the 
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curve of Fig. 6 is such as to quite defi- 
nitely fix the trend of the dotted por- 
tions, of those portions applying to 
mounting heights less than 12 feet and 
to mounting heights greater than 23 
feet: so that there 1s not much latitude 
for error in assuming the dotted por- 
tions of the curve as they have been 
assumed in Fig. 6. Moreover, the re- 
sults obtained by Sweet in 1910, ana- 
lyzed in the light of this research, give 
a K value of 35 for six-foot mounting 
heights; that is, for mounting heights, 
where the light unit is directly in the 
line of vision. It will be seen that a 
K value of 35 at six-foot mounting 
height would be in close agreement to 
the value obtained by extending the 
curve of Fig. 6. This is strong corrob- 


Orative evidence that the assumed por- 


tion of the curve for mounting heights 
less than 12 feet is a very close ap- 


VALUE OF K 


es 30 83 0 46 8 
" MOUNTING MEICHT OF LICHT UNIT IN 
FEET ABOVE STREET 
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Fig. 6.—Values of K. 


Blinding Effect=K V candlepower (aver- 
age for 75-85-Degree Zone.) 


proximation to the true curve of rela- 
tionship. It is believed, therefore, that 
this curve of K values, in conjunction 
with the formula given above, affords 
a highly valuable and sufficiently reli- 
able basis for determining the serious- 
ness of blinding effect under any given 
condition of installation in street light- 
ing. 

It is interesting to note that, on the 
whole, the curve of Fig. 6 bears out 
the observations of illuminating engi- 
neers on the subject of mounting 
heights. Illuminating engineers have 
been in general agreement that street 
lamps of moderate candlepower should 
not be mounted at a lesser height than 
20 feet, and that lamps of high candle- 
power should not be mounted at a 
lesser height than 25 feet. Fig. 6 justi- 
hes and explains this engineering judg- 
ment. It will be noted that, as mount- 


Vol. 66—No. 10 


ing heights lower than 20 feet are em- 
ployed, the degree of blinding effect 
increases quite rapidly; and that, for 
mounting heights less than 15 feet 
above the street surface, the blinding 
effect increases enormously as_ the 
mounting height is decreased. On the 
other hand, as mounting heights great- 
er than, say, 40 feet are employed, 
there is a relatively small decrease in 
the degree of blinding effect. Prob- 
ably few engineers, even among those 
who have given a notable amount of 
study to this subject, have realized how 
serious a practical factor is this ele- 
ment of blinding effect, particularly at 
the lower mounting heights. Neverthe- 
less, the general nature of the data, 
first quantitatively established by the 
research here reported, has for some 
time been recognized by the non-quan- 
titative observations of students in the 
field of street lighting. 


In addition to the data reported on 
above, certain interesting excursions in- 
to the by-paths of the subject were 
essayed by the investigators. Chief 
among these was the determination as 
to the relative amount of blinding ef- 
fect which might be exerted by the 
street lamps and by light reflected from 
the illuminated surroundings. It was es- 
tablished by ample data that street sur- 
roundings, under an average brightness 
of illumination typical of present-day 
street-lighting practice, increase rather 
than decrease the capacity of the eye to 
see. In other words, the blinding effect 
comes entirely from the street lamps 
themselves, and is somewhat more serious 
than will be indicated by measurements 
made against the condition of the eye 
in the darkness. It was chiefly for this 
reason that the maximum value of 
curve C (Fig. 4), rather than the mean 
value, was taken as the measure of the 
blinding effect. 

The investigation very conclusively 
established that the blinding effect of 
street lamps was not to be avoided by 
inclosing the lamp in a diffusing globe. 
The two phenomena referred to at the 
opening of this article are sharply in- 
dependent. Ocular discomfort depends 
upon the intrinsic brilliancy of the 
light source in the direction toward the 
eye, and upon the contrast of this 
source with its background. Blinding 
effect depends not at all, or at least 
not to any important degree, upon the 
brilliancy of the light source or upon 
the contrast of the light source with its 
background. The data of the research 
upon the above point are so extensive 
and conclusive that, when they have re- 
ceived full publicity, they should put an 
effective end to the idea that blinding 
effect of street lamps can be avoided 
by inclosing same in opal or white- 
glass diffusing globes. 

Expressed in general terms, blinding 
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effect is chiefly conditioned by the total 
candlepower emitted by each light unit 
toward the eye; by the angle with the 
line of vision at which the beam from 
each light unit enters the eye; by the 
distance of each light unit from the 
eye; by the number of light units; and 
by the interrelation of these factors, 
the proportionate degree of blinding ef- 
fect which any single unit exercises in 
conjunction with others being material- 
ly less than that which it would exer- 
cise in the absence of others, condi- 
tions otherwise being identical. Ex- 
pressed concretely, in terms more di- 
rectly related to practice, blinding ef- 
fect depends upon the ‘candlepower of 
the street lamp at all various angles in 
the 65-90-degree zone, but particularly 
in the 75-85-degree zone; upon the 
mounting height of the lamp; and—but 
to a decidedly less degree—upon the 
closeness of spacing of the lamps. 

It may be inquired as to how blind- 
ing effect may be avoided if it is de- 
sired to employ relatively low mount- 
ing heights. The research here report- 
ed upon gives much evidence substan- 
tiating the conclusions of Sweet upon 
this subject, as determined by his 1910 
research above referred to. In brief, 
these conclusions were that for a total 
elimination of blinding effect, the light- 
ing unit must emit zero candlepower 
between the angles of 65 degrees and 
90 degrees from the nadir. This 1914 
research indicates conclusively that to 
reduce blinding effect to a satisfactory 
minimum at low mounting heights, the 
light emitted by the unit between the 
angles of 75 degrees and 90 degrees 
from the nadir must be practically re- 
duced to zero. 

Another interesting and highly im- 
portant fact brought out by this re- 
search (data not here presented) is 
that the more distant light unit, say 
the one whose 85-degree ray reaches 
the eye, induces a more serious degree 
of blinding effect than the nearer light 
unit, whose, say 75-degree ray reaches 
the eye. In other words, distance, at 
least within wide limits, is a less im- 
portant factor than is angle of blinding 
beam in determining the degree of 
blinding effect. This fact, taken in con- 
junction with the other data of the re- 
search, justifies the statement previous- 
ly made that “spacing value is a much 
less important factor in determining 
blinding effect than either mounting 
height or candlepower in the 75-85-de- 
gree zone.” 

The fact that blinding effect is more 
largely conditioned by the more dis- 
tant lamps than by the nearest lamp, 
and the further fact that the combined 
blinding effect of nearest and of more 
distant lamps is materially less than 
the arithmetical sum of either blind- 
ing effect taken alone, establishes that 
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unless the spacings are extremely long, 
blinding effect is approximately con- 
stant at all points along the street, 
whatever the position of the observer 
with reference to the nearest lamp. 
With such a large amount of data as 
was obtained in the research here re- 
ported upon, it has been impossible 
within proper limitations of space to 
give more than a description of the test 
method and a statement of the conclu- 
sions to be derived from the data. Be- 
cause of this impossibility of present- 
ing and of analyzing in detail all the 
evidence upon which the conclusions 
are based, some of the conclusions may 
seem to be too sweeping. It is be- 
lieved that the conclusions, sweeping 
as some of them may be, are fully es- 
tablished by the evidence at hand. To 
any who care to address him, the 


author will be glad to furnish in private - 


correspondence the evidence with re- 
spect to any conclusion which seems 
doubtfully established by this presenta- 
tion. 

It is probable that in the not distant 
future the complete data of the re- 
search will be published in a bulletin 
by the University of Wisconsin. 

Summary of Conclusions. 

The Madison research establishes 
to a high degree of probability: 

(1) That ocular discomfort and 
blinding effect, generally considered as 
different manifestations of the same 
phenomenon and grouped together un- 
der the term “glare,” are really sep- 
arate and independent phenomena. 

(2) That, while ocular discomfort 
can be tremendously reduced by sur- 
rounding a brilliant light source with 
a diffusing globe, blinding effect can- 
not be materially reduced by such 
means. 

(3) That blinding effect may be, un- 
der certain conditions, such a serious 
factor in street lighting that its due 
consideration can no more properly be 
neglected than can the consideration of 
light-generating efficiency in the selec- 
tion of the light unit. 

(4) That so far as other considera- 
tions permit, mounting heights less 
than 20 feet should be avoided, and 
that in no case should mounting heights 
less than approximately 15 feet be em- 
ployed. 

(5) That, when other considerations 
outweigh that of blinding effect, and it 
becomes desirable to employ relatively 
low mounting heights, the type of light 
unit selected should be such that the 
candlepower values between the angles 
of 65 degrees from the vertical and 90 
degrees from the vertical are relatively 
low. 

(6) That mounting heights greater 
than approximately 50 feet cannot be 
justified from the standpoint of avoid- 
ing blinding effect. 
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(7) That, until a more accurate ex- 
pression of the true relationship be de- 
rived, the approximate formula 

Blinding effect=KVcandlepower 
where K is obtained from the curve of 
Fig. 6, is a sufficiently accurate guide 
for the study of blinding-effect mag- 


nitudes and relationships in actual 
street-lighting practice. 
l ————— 


Electrolysis in Springfield. 

The United States Bureau of Stand- 
ards has made a survey of the subject of 
electrolysis in Springfield, Mass. In the 
report, issued February 26, it is recom- 
mended that the Springfield Street Rail- 
way Company abandon its steam generat- 
ing plant on Margaret Street and substi- 
tute four substations, three in Spring- 
field and one in West Springfield, and 
buy alternating current from the Amherst 
Power Company, which secures its elec- 
trical supply from water-power plants 
at Turners Falls and Greenfield. 

This change would provide shorter cir- 
cuits and result in the saving of much 
of the present loss of energy. It is sug- 
gested that the present direct-current sta- 
tion be secured as an auxiliary by the 
hydroelectric company. 

The electrolysis investigation was be- 
gun last spring, the cost being borne by 
the telephone, gas and electric light com- 
panies and the water department. The 
preparation of the report was at the ex- 
pense of the Bureau of Standards. The 
street railway company aided by making 
electrical measurements and supplying in- 
formation in regard to the physical plant 
of the company. 

A careful study was made of power dis- 
tribution in Springfield, and estimates of 
costs were formulated under three heads: 
(1) cost of supplying power under pres- 
ent conditions; (2) through the medium 
of four substations; (3) from the pres- 
ent direct-current plant with insulated 
feeders; (4) from two substations with 
supply from the present generating plant. 

The plan suggested was decided to be 
the most economical and feasible, as well 
as doing away with conditions resulting 
in electrolysis. 


t 
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Legislation May Force Electrifica- 
tion in Boston. . 

The electrification of all standard-gauge 
railroads within the metropolitan district 
of Boston is the subject of proposed leg- 
islation by the Legislature of Massachu- 
setts. At a hearing February 25, Senator 
Sullivan of Boston pointed out the “in- 
tolerable conditions” existing on the 
south side of Boston, where about 900 
locomotives enter and leave the South 
terminal daily. 

Officials of the New Haven, Boston & 
Albany and Boston & Maine Railroads op- 
posed the bill on the ground of lack of 
available funds. 
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Minneapolis and St. Paul Jovians 
Hold Joint Rejuvenation. 


The joint rejuvenation and joviation 
of the St. Paul and Minneapolis Jovian 
leagues February 26, was the princi- 
pal event of last week for the electrical 
men of the Twin Cities. It was the 
first of a series of meetings by which 
the members of the two organizations 
hope to become better acquainted with 
cne another and, by fusing their influ- 
ence to some extent, to become a more 
active factor in the developing and 
maintaining of a high standard for the 
electrical business in this territory. 

The meeting was held at the St. Paul 
Commercial Club rooms, St. Paul. It 
was opened by Clovis M. Converse, 
Tribune of the St. Paul League, who in- 
troduced W. T. White, Tribune of the 
Minneapolis League, as toastmaster of 
the evening. Mr. White responded with 
a speech that had the kind of “punch” 
ir it that makes a Jovian audience sit 
up and think seriously. His plea was 
mainly for efficiency in the leagues. 
As workmen in their own lines of busi- 
ness, he said, the Jovians have a good 
record. But when it comes to the ad- 
vancement of the interests of the Order 
there is the inevitable inclination to 
shift the burden to the few in authority. 
If the members would only work as 
hard in the interests of the league as 
they do in their private business, Mr. 
White believes they would soon realize 
that the results amply repaid their ef- 
forts. He emphasized strongly the 
value of “the get-together spirit,” and 
the need of every man looking upon the 
interests of the Order as his own per- 
sonal interests if the best results are to 
be attained. 

A. L. Ricard, of the Metropolitan 
Engineering Company, New York, was 
one of the guests of the evening, and 
extended the greetings of the New 
York Jovians to their western broth- 
ers. He described at some length the 
work of the New York League. R. L. 
Price, Chicago representative of the 
Robbins & Myers Company, and formerly 
Jovian statesman of Nebraska, made a 
piea for constructive publicity for the 
electrical trades. This, he said, could 
be accomplished through the Jovian 
leagues of the country, and would re- 
sult in an immense benefit to electrical 
trades generally. 

Mr. Price pointed out that a conven- 
ient and popular way of “explaining” 
the origin of fires the causes of which 
are in doubt, is to say that they were 
due to the crossing of electrical wires. 
This has become so common that it 
is habitual, notwithstanding that it is 
an injustice seriously detrimental to 
electrical men. He advised the Jovi- 
ans to take it upon themselves to chal- 
lenge statements of this kind loosely 
made, and demand to have them proved 
or withdrawn. A campaign of this kind 
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would start the offenders thinking and 
soon eliminate the abuse. 

F. A. Otto,, superintendent of the St. 
Paul Gas Light Company, described the 
work of the St. Paul Jovian League, 
and complimented it on its achieve- 
ments. Leo H. Cooper, National Ar- 
gus of the Jovian Order and chairman 
ct the Minnesota Section of the Ameri- 
can Institute of Electrical Engineers, 
pointed out what the Jovians can do 
for the contractors. Electrical con- 
tractors, he said, could do nothing bet- 
ter than use the Jovian leagues as a 
medium for getting together. They 
could discuss their business problems 
calmly and without prejudice, and in- 
stead of indulging in reckless cut-throat 
competition, should agree on rates that 
will give them a merited return for their 
labor and risks. 

The degree work was put on by the 
Minneapolis degree team which was 
highly complimented by the remarks on 
the part of many of those in attendance 
that it was the best ever exemplitied in 
that section of the Northwest. 

At the regular bi-weekly meeting 
February 23, the Minneapolis Jovians 
listened to a talk on “Mental Efficiency” 
by Dr. A. C. Rogers, superintendent of 
the State School for Feeble Minded at 
Faribault, Minn. 

— 


Census Report on Telephones and 
Telegraphs. 


The quinquennial report on tele- 
phones, telegraphs, and municipal elec- 
tric fire-alarm and police-patrol signal- 
ing systems, relating to the calendar 
year 1912, will soon be given out by 
Director William J. Harris, of the Bu- 
reau of the Census, Department of 
Commerce. This report, which was 
prepared under the supervision of Wil- 
liam M. Steuart, will show that the 
amount of telephone wire in use in the 
United States increased from almost 
13,000,000 miles in 1907 to more than 
20,000,000 miles in 1912, or by about 
54 per cent, while the number of miles 
of commercial telegraph wire, including 
ocean cable, increased during the same 
period from over 1,624,000 miles to 
nearly 1,882,000 miles, or by 15 per 
cent. 

Statistics as to telephone calls are 
available only for companies having 
annual incomes of $5,000 or over. Such 
companies, which in 1912 operated 
about 94 per cent of the wire mileage 
and about 84 per cent of the telephones, 
reported for that year approximately 
13,735,000,000 calls, an increase of about 
32 per cent over the number (10,400,- 
000,000) reported for 1907. During the 
same period the business of the tele- 
graph companies (land, ocean, and 
wireless combined) increased from ap- 
proximately 103,949,000 messages to 

109,663,000, or by about 5.5 per cent. 


ELECTRICIAN 


Vol. 66—No. 10 


The capitalization of the telephone 
companies with incomes of $5,000 or 
over increased from $758,000,000 in 
1907 to $991,000,000 in 1912, or by more 
than 30 per cent. During the same 
time the capitalization of the telegraph 
companies decreased from $253,000,000 
to $232,000,000, or by approximately 8 
per cent. This decrease, however, was 
due entirely to a reduction of $23,000,- 
000 in the capitalization of wireless 
telegraph companies. Excluding the 
figures for such companies, an increase 
in capitalization of $2,200,000, or about 
one per cent, is shown. 

The net income of the telephone 
companies with incomes of $5,000 or 
more increased from $41,200,000 in 
1907 to $51,300,000 in 1912, or by near- 
ly 25 per cent, while during the same 
period the net income of the telegraph 
companies decreased from $9,650,000 to 
$6,400,000, or by about one-third. 

The number of employees reported 
by telephone companies with incomes 
of $5,000 and over increased from ap- 
proximately 131,000 in 1907 to 183,000 
in 1912, or by over 39 per cent, while 
during the same period the number of 
persons employed by telegraph compa- 
nies rose from 28,000 to 38,000, the rate 
of increase being nearly 36 per cent. 

The total number of telephones in 
use (exclusive of railway, governmen- 
tal, or private telephones not connected 
with public exchanges) increased from 
6,118,000 in 1907 to 8,730,000 in 1912, 
or by nearly 43 per cent. 

The number of telephones per 1,000 
population in the entire United States 
rose from 30 in 1902 to 72 in 1907 and 
to 91 in 1912. The greatest “telephone 
density” was found in Iowa, where 
there were 171 telephones per 1,000 
population. California was a close sec- 
ond, with 168, and Nebraska _ stood 
third, with 165. The smallest number 
of telephones per 1,000 population, 21, 
was found in South Carolina. 

The number of messages per capita 
for the United States as a whole (ex- 
clusive of those sent over the lines of 
companies having annual incomes of 
less than $5,000) increased from 65 in 
1902 to 122 in 1907 and to 144 in 1912. 
The greatest number of messages per 
capita during the later year, 282, was 
reported from California, while Ohio, 
with 265, and Michigan, with 240, 
ranked second and third. 

There are six ocean-cable companies 
incorporated in the United States, with 
83 cable ofhces and 44,860 miles of ca- 
ble. These companies handled 2,845,- 
000 messages in 1912, an increase of 
20 per cent over the number for 1907. 
In addition, the Western Union Tele- 
graph Company operated 22,800 miles 
of cable and handled nearly 3,000,000 
cable messages in 1912. 

Wireless Telegraphy. 

Between 1907 and 1912 the number 
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of commercial wireless telegraph com- 
panies doing business in the United 
States decreased from 5 to 4, the num- 
ber of tower stations from 117 to 74, 
and the capitalization from $32,700,000 
to $9,600,000. The number of mes- 
sages sent, however, increased from 
154,617 to 285,091, or by 84.4 per cent; 
a net deficit of $53,538 in 1907 was 
changed to a net income of $4,738 in 
1912; the number of employees in- 
creased from 176 to 958, or by 444 per 
cent; and the amount paid in salaries 
and wages increased from $82,000 to 
$394,000, or by 380 per cent. 

The United States Government main- 
tains 73 wireless stations, a consider- 
able number of which are open for 
public business. 

The number of municipal electric 
fire-alarm and police-patrol signaling 
systems increased from 1,157 in 1907 
to 1,397 in 1912, or by 20.7 per cent. 
During the same period the number of 
miles of single wire increased from 70,- 
800 to 90,300, or by 27.5 per cent; the 
number of boxes or signaling stations, 
from 62,500 to 81,300, or by 30 per 
cent; and the number of fire alarms re- 
ceived, from 120,700 to 175,500, or by 
over 45 per cent. 

—_____.---———__—_ 


Variations in Strength of Wireless 
Signals. 

Prof. E. W. Marchant read a valu- 
able communication on his investiga- 
tion of the conditions affecting the va- 
riations in strength of wireless signals 
before the Institution of Electrical En- 
gineers in Liverpool, England, on Feb- 
ruary 9. He said that remarkable dis- 
tances had been covered at night by 
using comparatively small power 
plants. For example, the signals from 
a boat sailing from Gibraltar to Port 
Said with a standard 1.5-kilowatt set 
were received at Liverpool with great 
clearness on Sunday evening, June 14, 
1914, i. e, at a distance of over 1,200 
miles. Further investigation was re- 
quired to secure a complete explana- 
tion of freak signals such as this. 
Theories involving the reflection and 
refraction of the electromagnetic waves 
had been developed by Heaviside, 
Eccles, Kennelly, Erskine-Murray and 
others, but it was very difficult to ex- 
press an opinion without experimental 
data. | 

Although many records had been 
taken, very few of these gave actual 
measurements of signal strength, and 
it was with a view to securing such 
information that the author’s investi- 
gations were undertaken. Their scope 
was confined to (1) observations of the 
effects of atmospheric conditions of all 
kinds on the strength of signals, and 
for this purpose a series of observa- 
tions lasting for a year had been made; 
(2) variations noticeable at sunset in 
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the strength of the signals; (3) obser- 
vations on fluctuations in the strength 
of signals during the night. Most of 
the measurements were made between 
Liverpool and Paris, which lie mutually 
almost northwest and southeast. Some 
results were also recorded in connec- 
tion with the new station (recently de- 
stroyed) in Brussels by Dr. Gold- 
schmidt. The bulk of the work, how- 
ever, had been done in connection with 
the Eiffel Tower station. 

The results of Professor Marchant’s 
investigations are summarized thus: 

(1) Between two stations lying 
nearly northwest and southeast of 
each other, the strength of signals dur- 
ing the daytime varies within com- 
paratively narrow limits. 

(2) The ratio between the night and 
day strength varies with the time of 
the year and also from day to day in 
any given month, as shown by Mosler. 

(3).On a fine clear day the “sunset ef- 
fect” occurs about three-quarters of an 
hour after the actual time of sunset 
and varies with the weather condi- 
tions. When rainy conditions prevail, 
the strengthening of the signal after 
sunset is much less marked. 

(4) The amount of the sunset effect 
varies with the direction in which sig- 
nals are emitted. 

(5) There is very little evidence that 
between two stations, such as Liver- 
pool and Paris, where the difference in 
longitude is about 22 minutes, there is 
anything in the nature of a dense fog 
which is opaque to waves, and which 
causes a drop in signal strength when 
the dark-light band lies between the 
two stations. 

(6) Variations during the night are 
relatively great and occur within the 
space of a few minutes. The greatest 
increases in strength of signals have 
been observed after the cessation of 
rain either at the sending or receiving 
station. 

(7) The character and strength of 
the variations in signal strength point 
to the conclusion that the main factor 
which controls the variations is the 
state of ionization of the atmosphere, 
and that it seems likely that clouds of 
ionized air may exist in the upper re- 
gions of the atmosphere which act as 
mirrors for the waves and cause the 
sudden changes in signal strength that 
have been observed; this was sug- 
gested by Fessenden in 1907. 

en 


Maine Water-Power Bill 


Hearings were held last week on the 
Tracy bill for the creation in Maine of a 
commission to take over and develop the 
water powers of that state, noted in our 
issue of February 27. 

Mr. Tracy, the author of the bill, de- 
clared that the title to Maine water powers 
was vested in the people, under a deed 
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granted in 1691 by King William and 
Queen Mary of England. He said there 
were 1,800,000 horsepower capable of de- 
velopment in the state, and only 300,000 
now utilized. He claimed the cost of 
steam was $65 per horsepower-year. If 
the state were to develop the powers and 
sell the energy produced at $30 a horse- 
power, an income of nearly $60,000,000 
would be possible. Deducting $10,000,000 
for riparian rights and $15,000,000 for 
running expenses, there would remain a 
net annual revenue of $26.95 per in- 
habitant. 

S. D. Warren, of Westbrook, and W. 
S. Wyman, of the Central Maine Power 
Company, opposed the measure. The 
former held that water power could not 
be sold profitably at $20 a horsepower, 
which the bill contemplates. Mr. Wyman 
said his company has been in existence 
25 years and had thus far marketed but 
25,000 horsepower. It has-a minimum 
price of $f.25 per horsepower per 
month, and this is often prohibitive. 

Objections were offered on the grounds 
of the project necessitating expenditure 
exceeding the state’s constitutional debt 
limit, and the lack of a sufficient mar- 
ket for greatly increased volume of 
energy over those now used. 

—_———_»+>-- 
New Power Plant for Public Serv- 
ice Electric Company. 

The Public Service Electric Company, 
Newark, N. J., has filed plans for its new 
electric generating station at Point-No- 
Point, on the meadows. Two buildings, 
three and six stories in height, respec- 
tively, are to be erected at once; these 
will embrace a boiler house and steam 
turbine room, 170 by 250 feet; switch 
house, 80 by 120 feet; and coal bunker, 
43 by 70 feet. The structures will be of 
brick, steel and concrete, and thoroughly 
fireproof. The estimated cost of the work 
is $400,000. 

—_——_——_»--———_______. 


Underwriters’ Laboratories to Re- 
sume Distributing Circular In- 
formation Respecting Fires of an 
Electrical Origin. 


In response to repeated requests, the 
Underwriters’ Laboratories, Incorpo- 
rated, Chicago, announces that it will 
again undertake the work of distribut- 
ing quarterly reports of fires and ac- 
cidents attributable to the use of elec- 
tricity, for the benefit exclusively of the 
subscribers to card reports on electri- 
cal devices and materials. 

—__—_.2---——____ 


Navy Wireless Equipment. 


The ships of the United States Navy 
are provided with wireless equipment 
capable of receiving messages without 
relay at 3,000 miles, and with a send- 
ing radius varying from about 400 
miles in the daytime to about 1,000 
miles at night. 
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LETTERS TO THE EDITOR. 


Concentric Wiring System. 
To the Editor: 

In connection with the present dis- 
cussion of the proposed concentric wir- 
ing system, the letter by Mr. R. B. Ben- 
jamin in your issue of February 20, 
1915, is of particular interest, as he 
seems to have arrived at a solution 
which should be most acceptable to all 
interests involved. 

The system mentioned in the next 
to last paragraph of his letter would 
meet the demands for inexpensiveness 
to an extent which would not only sat- 
isfy the interests of the electric light- 
ing companies, but would also largely, 
if not entirely, displace the knob-and- 
tube system. 

The system which he suggests was 
proposed and advocated by the writer 
about ten years ago, and at one time 
an effort was made to incorporate rules 
in the National Code allowing the con- 
struction outlined. 

A discussion of the proposal appeared 
in Electrocraft about eight years ago 
with a complete outline of rules. 

H. J. BLAKESLEE, 
The States Company. 
Hartford, Conn., February 24, 1915. 


“Permanent and Effective Grounding” 
of Concentric Wire. 
To the Edstor: 

The writer read with great interest, 
in a recent issue of one of the trade 
journals, a list of the tentative rules 
drawn to govern the installation of con- 
centric wire by the subcommittee of the 
National Fire Protection Association 
having the matter in charge, since, in 
common with many others in the in- 
dustry, he was particularly anxious to 
learn what methods the committee had 
been able to devise to safeguard the 
prime feature on which concentric sys- 
tems most certainly must either stand 
or fall—permanent and effective 
grounding. 

These rules, however, failed to make 
any provisions which would change the 
opinion of those who have felt that such 
grounding would be exceedingly diffi- 
cult, if not impossible, in many in- 
stances, as no particular ground rules 
were proposed further than a standard 
requirement. 

Inquiry amongst the advocates of 
concentric systems with relation to this 
most important factor has also failed of 
a satisfactory answer, since such in- 
quiries have invariably brought a reply 
dealing with the wide margin of ground 
protection afforded by large three-wire 
secondary systems in which the neutrat 
was frequently grounded, as well as 
the corresponding leg of each two- 
wire secondary entrance. There can, 
of course, be no question but that the 
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multiplicity of grounds so secured con- 
stitutes “permanent and effective 
grounding,” but what of the thousands 
upon thousands of instances where one 
transformer feeds but one installation, 
or possibly two or three? 

Is it safe to make life and property 
absolutely dependent upon the grounds 
obtainable in such cases? 


A few hours spent in the inspection. 


of installations of this class in almost 
any large American city where second- 
ary grounding is already standard prac- 
tice, will serve to answer this question 
so effectually as to make even the most 
enthusiastic advocate of “concentric” 
pause, and will do much toward con- 
vincing him that, regardless of the suc- 
cess claimed for the system in certain 
sections of Europe, its introduction for 
us in America is fraught with extremely 
grave possibilities. 

Here, for example, are a few cases 
selected almost at random from a num- 
ber of such inspections recently made 
by the writer in two large cities in 
which secondary grounding is required 
by the central stations: 

Case 1. Twenty-family apartment. 
Ground wire to water pipe at service 
entrance inside building, cut and coiled 
back during repairs to steam line a year 
ago. Never repaired. 

Case 2. Four-story tenement and 
grocery. Ground wire at service en- 
trance carried down wall inside build- 
ing to water pipe in basement, but had 
been cut away during remodeling of 
grocery, as it interfered with shelving. 

Case 3. Five-story factory and loft 
building. Ground wire -at service en- 
trance carried down outside wall to 
water pipe in basement, and evidently 
housed in pipe at time of installation, 
but had been cut away when package 
chute was installed a few months ago. 
Never replaced. 

Case 4. Dwelling. Ground wire car- 
ried down outside of building, and to 
water pipe in cellar from service en- 
trance, interrupted by removal of eight- 


foot section by son of owner, who 
“needed it for his wireless.” He has it 
still. 

Case 5. Dwelling. Ground wire 


originally carried down outside of build- 
ing from service entrance to gas pipe 
in cellar, but removed by painters on 
order of owner, who considered it “un- 
sightly.” Never replaced. 

Case 6. Sixteen-family apartment. 
Ground wire at service entrance con- 
nected with steam line and approved 
by inspector, but useless because metal- 
lic path to water main was broken 
through wooden pressure tank on the 
roof. 

Note: In each of the above cases the 
transformer fed the individual building 
only, and the ground referred to was 
the only one on the service, since it is 
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not customary to ground such services 
at the transformer, both because of the 
expense involved and the extreme diffi- 
culty of getting a ground at the pole in 
many instances, due to soil conditions. 

It is not stretching a point in the 
least to say that the cases above are 
typical, as will be attested by any per- 
son familiar with the facts, or by any- 
one who will take the trouble to investi- 
gate carefully. The experience of al- 
most any field inspector, for example, 
embodies many similar instances, as do 
the reports of every competent in- 
spector who has had reinspection ex- 
perience in large towns and cities where 
secondary grounding has been the prac- 
tice for any length of time. 

In addition to these instances of de- 
liberate or accidental interruptions of 
established grounds from causes such 
as cited above, the indiscriminate preju- 
dice of small gas and water companies 
toward the grounding of anything upon 
their lines, must be considered, to- 
gether with the faulty workmanship, 
which is often responsible for a very 
indifferent ground, and one which will 
deteriorate rapidly. 

The idea advanced in certain quar- 
ters. that the inspection departments of 
the fire underwriters, municipalities, 
and central stations could govern in- 
terruption of grounds on concentric 
systems by additions to their staffs and 
by frequent  reinspections, borders 
closely upon the absurd, for it is doubt- 
ful if ten times the present number of 
inspectors could possibly control this 
condition. 

Falling back upon the experience of 
European users, too, as a sweeping an- 
swer to this, and to several other argu- 
ments advanced against concentric sys- 
tems, can hardly be said to clinch the 
case in favor of the material, since there 
are too many points in which European 
and American conditions differ widely. 
It should be borne in mind, for ex- 
ample, that an approval of concentric 
wire under our National Electrical Code 
throws the gates wide open for its use 
in every city, town, village and hamlet 
in the country, by the competent and 
incompetent, and with or without prop- 
er inspection, whereas in Europe its 
use is practically limited to given com- 
munities, the electrical affairs of which 
are dominated by some one corporate 
interest and installations more or less 
closely supervised by its employees. A 
radical difference certainly. 

In fact, with all due respect to the 
advocates of concentric systems, and 
without the slightest desire to question 
their good faith, it would seem that 
the opinion widely held throughout the 
industry, that they have been led to 
become its advocates by mentally ap- 
plying it to more or less idealized con- 
ditions in which it assayed a far greater 
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margin of safety than should properly 
be credited to it, is sound. 

In conclusion, the writer wishes to 
go on record as believing that if a 
poll could be taken of the men in the 
field who would in a large measure be 
forced to assume responsibility for the 
safety of concentric installations—men 
who have first-hand, every-day knowl- 
edge of what many householders or 
mechanics will do to a wire which if in 
their way, can be cut without “making 
the lights go out,” and who have similar 
knowledge of the many other things 
which can happen ta a wire as exposed 
as ground wires usually must be—the 
concentric idea, or any other dependent 
solely for its safety upon a ground, 
would be voted down with a sweeping 
unanimity. EW 

. W. ABBOȚT, 
American Conduit Manufacturing Com- 
pany. 

Pittsburgh, Pa., March 1, 1915. 

—————_»-2- T 


International Standardization of 


Ratings. 

The National Illumination Commit- 
tee of Great Britain, which is consti- 
tuted by co-operation of the Illuminat- 
ing Engineering Society, the Institu- 
tion of Electrical Engineers, the Insti- 
tution of Gas Engineers and the Na- 
tional Physical Laboratory, held a spe- 
cial annual meeting in London recent- 
ly. It was reported that the work of 
the past year had consisted mainly in 
the establishment of rules and the ap- 
pointment of:officers. The rules rep- 
resented the unanimous opinion of the 
representatives of the various interests 
and it was felt that they formed a good 
foundation upon which constructive 
work could be based. The committee 
had under consideration the question 
of the rating of light sources in candle- 
power or consumption, and it has 
passed the following resolution which 
has been transmitted to the Interna- 
tional Commission on Illumination: 

“It is desirable that a uniform inter- 
national method be adopted for rating 
and marking all sources of light. It 
is recommended by the National Illu- 
mination Committee of Great Britain 
that the matter be considered at the 
next session of the International Com- 
mission on Illumination and the ad- 
ministration of that Commission is 
asked to take the necessary steps to 
bring this resolution to the knowledge 
of the different national committees 
with a view to their co-operation.” 

The committee also considered the 
report on nomenclature and standards 
of the American Illuminating Engineer- 
ing Society and has appointed a sub- 
committee to draft sets of definitions 
and nomenclature for consideration. 
The war has, of course, had an ad- 
verse influence on the international as- 
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pect of the work. . Although the har- 
mony which had characterized the in- 
ternational conference in the past had 
been destroyed, it would be possible 
for the various national committees to 
make some progress on independent 
lines and it is hoped that no consider- 
able period of time will elapse before 
complete harmony is restored. 
——_——_.»-- c 


Polyphase Commutator Machines. 

Discussing polyphase commutator 
machines and their applications, at the 
Birmingham (England) Institution of 
Electrical Engineers, N. Shuttleworth 
referred to the lack of published im- 
formation on the subject and said that 
recent developments were of interest to 
prospective users. His general con- 
clusions were these: Variable-speed 
motors of the shunt and series types 
are at present being manufactured in 
sizes up to 75 horsepower at 50 cycles, 
and in higher powers at lower fre- 
quencies, and in service are giving very 
satisfactory results. They are not in- 
herently costly and it seems very im- 
probable that any other new type will 
be forthcoming to render them either 
cheaper or more simple. Between 75 
and 200 horsepower, the types avail- 
able have a price per horsepower which 
seems to be prohibitive, if judged by 
the number in operation. For outputs 
above 200 horsepower the induction 
motor with cascade commutator mo- 
tor is probably the cheapest and best 
combination. _ 

a 
Examination for Electrical In- 

spector. 

The United States Civil Service Com- 
mission announces an open competitive ex- 
amination for subinspector, electrical, for 
men only, on April 7, 1915, at the usual 
places. From the register of eligibles 
resulting, certification will be made to 
fill a vacancy in this position at $4.16 
per diem, in the office of the Inspector of 
Engineering Material, United States Navy, 
Pittsburgh, Pa., and vacancies in positions 
requiring similar qualifications as they may 
occur in any United States navy yard or 
naval establishment, at entrance salaries 
ranging from $3.60 to $5.04 per diem. 

The duties of the position cover the 
shop inspection and testing of all types 
of generators, transformers, motors, mo- 
tor-generators up to 300 kilowatts ca- 
pacity, together with their controlling ap- 
paratus, and the appointee must be cap- 
able of making all calculations and deduc- 
tions connected therewith. 

The work of the subinspectors will re- 
quire travel and temporary location at 
the various manufacturing plants where 
Navy contracts are being carried out. 

Competitors will be examined in 
theoretical and practical question and 
calculations in electricity, training and 
experience. 
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Applicants should have two years’ 
training in electrical engineering in a 
technical school of recognized standing, 
and in addition not less than two years’ 
experience in general inspection and test- 
ing of a character corresponding to the 
duties. 

Persons who desire this examination 
should at once apply for Form 1312, stat- 
ing the title of the examination for 
which the form is desired, to the United 
State Civil Service Commission, Wash- 
ington, D. C. 


G eet el 


International Engineering 
Congress. 

Vol. 1 of the Transactions of the In- 
ternational Engineering Congress will 
comprise a unique series of papers on 
the engineering of the Panama Canal. 
The various topics and subdivisions of 
the work have been arranged by Col. 
G. W. Goethals, chief engineer. Colonel 
Goethals has also selected the author 
for the treatment of each paper, and he 
will himself contribute the introductory 
chapter. The various authors are in 
general the officers who were in direct 
charge of the actual work of construc- 
tion, and the collection of papers thus 
becomes a first-hand account of the en- 
gineering of the Panama Canal, writ- 
ten by the men who were in immediate 
and responsible charge of the undertak- 
ing. 

There will be 24 papers in all, pro- 
fusely illustrated, 22 of which deal with 
actual constructive and engineering 
problems connected with the work, one 
with the preliminary work in municipal 
engineering in the Canal Zone, and one 
with the commercial and trade aspects 
of the Canal. i 

The Transactions of the Congress as 
a whole will include from seven to nine 
other volumes, covering all important 
phases of engineering work. 

Membership in the Congress is open 
to all interested in engineering work. 
For full particulars apply to W. A. Cat- 
tell, secretary, 417 Foxcroft Building, 
San Francisco, Cal. 


—e 


Where Telephones Are Most 
Numerous. 

About half the wire mileage and tel- 
ephones in the United States are found 
in the eight states of New York, New 
Jersey, Pennsylvania, Ohio, Indiana, 
Illinois, Michigan and Wisconsin, 
which together contain about 40 per 
cent of the entire population of the 
United States. The greatest wire mile- 
age for any one state in 1912, 2,790,000, 
was reported by New York, while Illi- 
nois stood second, with 1,689,000 miles, 
and Pennsylvania third, with 1,600,000 
miles. In number of telephones New 
York and Illinois again ranked first and 
second, with 970,000 and 807,000 respec- 
tively, while Ohio occupied third place. 
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New Electrical and Mechanical 


Appliances 


A New Ground Clamp. 


A new ground clamp under the trade 
name “Ideal” has been placed on the 
market. It consists of two strips of brass, 
of different gauge and width. The longer 
strip is formed at its end with a punched 
lug, through which the brass clamping 
screw extends, and has a slot one and 
one-half by three-eighths inch. The op- 
posite end is narrowed to fit the slot 
and is bent to form a hook, as shown in 
the cut. The second strip is formed at 
one end with a similar lug for the clamp- 
ing screw and at the other end with a 
triangular eyelet. When assembled, the 
hook end of the longer strip is extended 
through the slot in the opposite end and 
into the eyelet in the second strip, thus 
forming a band which fits loosely around 
the pipe or conduit to be grounded. The 


Parts of Ground Clamp and Assembied Clamp. 


shorter strip attached to the end of the 
first strip is then bent around until the 
punched lugs are in line, permitting the 
clamping screw to be placed in posi- 
tion. As the screw is tightened, drawing 
the ends together, the shorter strip draws 
the narrowed end of the other through 
the slot, thus reducing the circumference 
of the band until it 1s tightened on the 
pipe or conduit. A lug for connecting 
the ground wire is formed on the outer 
strip, as shown. It is of proper size to 
receive a No. 4 B. & S. gauge wire. 
The clamp closes perfectly round the 
pipe, thereby insuring a perfect ground 
in its entire circumference. It will not 
buckle and can be easily slipped over a 
pipe, no matter in what position it may 
be. It always maintains its original 
shape. These clamps are very easily in- 
stalled. The inner piece is slipped over 
the pipe into position. The ground wire 
is then soldered into the lug on the outer 
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piece. This piece is then slipped into the 
lip of the inner piece and fastened with 
the brass screw and nut. 

“Ideal” clamps are made of brass, 
five-eighths inch and seven-eighths inch 
wide, and in the following gauges, Nos. 
20, 18 and 16. Heavier or wider clamps 
can be furnished either in brass or cop- 
per to meet specifications. These clamps 
are not more costly than other types 
now available. They are being marketed 
by Frederick Rall, 19 Park Place, New 
York City. 

ee E EEE 
Automatic Pressure-Controlling 
Switch. 

The all-inclosed automatic switch, 
manufactured by the Martin & Anson 
Company, 2226 Indiana Avenue, Chicago, 
Ill., is intended for the control of motor- 


Automatic 


driven air or water pumps for pressure 
or vacuum purposes. The operating 
mechanism is very simple. Changes in 
pressure are transmitted to levers, actuat- 
ing the make-and-break mechanism by 
means of a plunger resting on a flexible 
diaphragm. The electrical contacts act in 
a positive, instantaneous manner, thus re- 
ducing danger from burning or arcing. 
The switch therefore is always in work- 
ing condition. 

This switch is made up in twelve sizes 
and types, thus providing regulation for 
all ordinary ranges of pressure and 
vacuum. By inclosing the moving parts 
with a sheet-metal hood, the danger of 
irresponsible tampering, or accidental in- 
jury is eliminated. Pressure adjust- 
ment is made by means of the small 
thumb-nut at the bottom. The larger sizes 
of switches are provided with a flange, 
making them suitable for mounting on a 
panel. 


Diehl Pressed-Metal Fans. 


Prominent in the line of electric fans 
put out this year by the Diehl Manufac- 
turing Company, Elizabeth, N. J., is the 
assortment of pressed or drawn-metal 
fans. During the 26 years that the Diehl 
company has been making fans, it has 
continually improved its product by in- 
corporating leading ideas in fan design 
andgconstruction. Its pressed-metal fans 
are regarded by the company as a distinct 
achievement in producing an evenly bal- 
anced design that gives equal prominence 
to the important features of efficiency, 
quiet operation, light weight, adjustabil- 
ity, mechanical simplicity, long life, small 
power consumption, low maintenance cost 
and attractive appearance, all of these 
having been found to be salient points 
that any fan should possess to give the 
best service. 

These pressed-metal fans are made in 


Pressure-Controlling Switch. 


12-inch and 16-inch sizes with four or 
six blades for the desk and bracket types; 
the pressed-metal construction is also 
used for the 12 and 16-inch four-blade 
oscillators. Pressed metal is used for the 
motor yoke ring and end covers and for 
the supporting stem and base. The thick- 
ness of the metal is such as gives reason- 
ably light weight consistent with strength 
and durability. The metal is gracefully 
shaped and its smooth surface is given 
a high black-enamel finish which with 
the polished brass blades and guard makes 
the fans very attractive. Secured to the 
base is a flexible rubber pad that pro- 
tects polished desks or other furniture 
from scratching. Angular adjustment, as 
well as change from upright to wall po- 
sition, is made by means of a wing nut 
and ball joint in the stem. The fan body 
may also be turned about horizontally 
on a swivel to any desired extent. The 
guard about the blades has two outer 
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rings and is amply strong to permit car- 
rying the fan by this means. Each fan 
has three speeds, each of which is a 
running speed and is plainly marked. 
Bakelite is used in all commutator con- 
struction to obtain high insulation and to 
avoid troubles from expansion and con- 
traction due to heating and cooling. 

All these fans are made for direct cur- 
rent and for several frequencies of al- 


Dieh! Pressed-Metal Desk and Bracket 
Fan. 


ternating current. All alterating-current 
fans have induction motors provided with 
an automatic centrifugal cutout to remove 


the starting resistance when the fan at- 


tains full speed. This construction has 
been found to be most efficient. The 
stator and rotor cores are of laminated 
steel to further increase the efficiency. 
Oscillating fans have worm and gear 
mechanism, which runs in grease in a 
closed case that is almost entirely con- 
cealed within the body. The range of 
oscillation is adjustable through a wide 
angle even while the fan is running: Any 
interference with the oscillation operates 


Six-Blade Pressed-Metal Fan. 


a safety ‘release to protect the mechan- 
ism. The desk type oscillators are also 
adjustable for bracket or wall mounting. 
A special wall type oscillator is also 
made which is mounted in a trunnion to 
give a fixed inclination of 30 degrees; this 
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fan is particularly used in theaters, as- 
sembly halls and the like. 

The company also makes an eight-inch 
fan in which light weight is obtained by 
the use of die castings. The motor casing 
and’ one end cover are cast in one piece. 
These fans are adjustable for desk or 
bracket use. An eight-inch telephone- 
booth fan of similar die-cast frame con- 
struction is likewise listed in the Diehl 


Pressed-Metal Fan Arranged for Wall 
Mounting. 


line, which also includes several types 
and sizes of ceiling and exhaust fans. 
—_—_--- > ———_—. 
Sun-Ray Electric Heating Pad. 
The electric heating pad has so many 
advantages over the old hot-water bot- 
tle in relieving pains of nearly all kinds 
that its use should be available in every 
home and hospital. Qne feature that 
kas prevented the more general use of 
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Fiexible Heating Pad. 


electric pads has been the compara- 
tively high first cost thereof hereto- 
fore. 

A new type of electric heating pad 
that meets this situation and which 
has other strong claims for consider- 
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tion has recently been placed on the 
market. In external appearance it is 
not unlike other electric pads, being 
12 by 16 inches in size and covered 
with soft, thick eiderdown. The heat- 
ing element, however, consists of ex- 
ceptionally flexible resistance wires 
that are well distributed throughout 
the body fabric. Therefore the promi- 
nent hard ridges noticeable in many 
pads due to thick, hard wires are ab- 
sent in the new pad, which is unusually 
flexible and comfortable. An auto- 
matic thermostat shuts off the current 
when a predetermined temperature, 
maximum for comfort, is reached; 
when the temperature falls below this 
a few degrees, the current is again au- 
tomatically turned on. The heating 
element is covered with a fireproof 
fabric, so there is no danger from pos- 
sible rupture of the wires. The heat- 
ing element, as well as the other parts 
of the pad, is guaranteed for two years 
from date of purchéise by the user. 

-Two types of these pads are made. 
Cne has a single-heat element and the 
other a three-heat element. The latter 
is obtained by means of a double wind- 
ing, of which one part takes 18 watts 
and the other 36 watts, both together 
furnish the third heat, which takes 54 
watts. A double push-button feed- 
through switch permits convenient 
control of heat. A 10-foot connecting 
cord and separable attachment plug is 
furnished with each pad. 

This pad is known as the Sun-Ray 
electric heating pad and is manufac- 
tured by the P. & B. Manufacturing 
Company, Milwaukee, Wis. 

a 
Electric Bacteriological Incubator. 

An electric bacteriological incubator has 
recently been placed on the market which, 
it is claimed by the manufacturer, is a 
vast improvement on the gas-heated ma- 
chine so generally used now. The uni- 


: form temperature regulation obtained in 


the electric machine is its strong fea- 
ture. When once adjusted to the desired 
temperature, it will operate for days at 
a time with absolutely no attention. The 
machine is heated through electrical re- 
sistance coils located in the top. 

The temperature is controlled by the 
all-on and all-off principle. A wafer 
thermostat inside the machine expands 
with the rise in temperature and pushes 
up on a piston stem, which raises and 
lowers a balanced lever arm that carries 
two electrical contact points. These two 
contact points dip in mercury cups con- 
nected in series with one side of the 
electrical feed circuit. When the tem- 
perature inside the incubator reaches the 
desired point, the contact points are 
lifted out of the mercury, thus shutting 
off the current. When the temperature 
falls just a small fraction of a degree 
the contact points are lowered back into 
the mercury and the current is turned 
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on, thus bringing the machine back to 
proper temperature. A variation of less 
than one-tenth of a degree will cut 
the current on or off. The temperature 
is set at any desired point by means of 
an adjusting screw. A miniature lamp 
inside floods the incubator with light 
when the button is pressed. 

The box is doubled-walled throughout 
with a one-half-inch air space between. 


Electric Bacteriological Incubator. 


The outer box is finished in mahogany. 
It has double doors, the inner one with 
a glass panel so that the contents of the 
machine may be readily inspected with- 
out opening the door. The incubator con- 
nects to any lamp socket and can be used 
in a physician’s office, as the tempera- 
ture inside the machine is unaffected by 
air drafts or variations in room tem- 
perature. 

The maximum energy taken by the 
machines is approximately 50 watts and 
the average consumption per hour about 
25 watt-hours. The inside dimensions 
of the standard machine are 8 inches 
wide, 16 inches long, and 10 inches high. 
Special machines can be built to order. 

The simplicity, safety, cleanliness and 
convenience of these electric bacterio- 
logical incubators should commend them 
to physicians, pathologists, and bacteri- 


General View of Robbins & Myers Exhibit at San Diego. 


ologists, both for office and laboratory 
use. They are manufactured by the 
Electric Specialty Company, 154 Main 
Street, Salt Lake City, Utah. 
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Robbins & Myers Exhibit at Pan- 
ama-California Exposition in San 
Diego. 

The illustrations herewith show two 
views of the exhibit installed by the 
Robbins & Myers Company, of Spring- 
feld, O., in the Home Economy Build- 
ing at the San Diego Exposition. 

The central feature of the display 
is a revolving stand up- 
on which a solid bank 
of desk fans are mount- 
ed in the form of a 
cone. In addition to the 
motion of the display as 
a whole all of the fans 
are in operation. A cen- 
tral column with arms 
branching from the top 
supports three ceiling .- 
fans, which are also in 
operation. Other fans 
of all types are mounted 
at various points about 
the exhibit. 

Immediately surround- 
ing the revolving fan display are circular 
display benches upon which the complete 
line of Robbins & Myers small motors is 
exhibited, from the one-fortieth-horse- 
power size up to 15 horsepower. Di- 
rect-current motors are displayed on 
one-half of the circular bench and al- 
ternating-current motors are shown on 
the other half. 

The remainder of the space is given 
to small machines of all kinds which 
are equipped with Robbins & Myers 
motors. The following list of the ma- 
chines which make up this feature of 
the display will give some idea of the 


variety which has been obtained here: 
Adding machines, addressing 


ma- 
chines, portable electrical tools, house 
pumps, air compressors, vacuum clean- 
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ers, ventilating fans, corn poppers, 
candy furnace, organ blowers, washing 
machines, cuspidor polisher, carbonator, 
engravers machine, knife grinder, 
bench lathe, humidifier and churn. 
RS a ee 


Kimble Adjustable-Speed Single- 
Phase Motor 


Alternating-current motors have hith- 


Bacteriological Incubator Open. 


erto not been used for driving ma- 
chinery in which the speed must be 
varied at will through a wide range and 
kept substantially constant at each 
speed adjustment, regardless of load. 
The reason for this was that no type of 
alternating-current motor possessed 
this characteristic, which is met so suc- 
cessfully by the direct-current shunt 
motor with field control for speed. 
Therefore direct-current drive was used 
in many cases where alternating-cur- 
rent operation would have been pre- 
ferred, but for its lack of adjustable- 
speed setting. 


Corner of the Exhibit Booth. 


As the result of prolonged experi- 
mental and development work by the 
engineers of the Kimble Electric Com- 
pany, of Chicago, there has been placed 
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on the market an ingenious adjustable- 
` speed single-phase motor that meets 
these ‘exacting requirements of ma- 
chine-tool drive. It has a speed range 
ordinarily from 1,800 through all inter- 
mediate values to 600 revolutions per 
minute and can even be built in the 
smaller motors to have a speed range of 
6 to 1, say from 3,600 to 600 revolutions 
per minute. Whatever speed the motor 
is set to will be maintained within a 
few per cent when the load is changed 
as violently as from full load to no load. 


Kimble Adjustable-Speed Single-Phase Motor. 


As typical of this performance may be 
cited repeated tests of a 1.5-horsepower 
motor in which the load was changed 
in this manner at various speeds and 
with a speed rise from full load to no 
load, ranging from 2 per cent at the 
highest speed (1,800) to 5 per cent at 
the lowest speed (600). Thus the fluc- 
tuations in speed due to load are less 
than in a squirrel-cage induction motor 
of the same size. 

This new motor is a series com- 
pensated motor with special speed gov- 
ernor, which is entirely inclosed within 
the motor frame. There are no ex- 
ternal resistances, relays or switches. 
The speed-adjustment device includes a 
compact fly-ball governor attached to 
the end of the rotor shaft. This acts 
like a throttling governor of a steam 
engine in that by hand adjustment the 
speed can be set to any desired point 
within the speed range, and when once 
set the governor automatically main- 
tains this speed practically constant. 
Included in the governing device is a 
contact-maker that regulates, through 
increase or decrease, the time in which 
energy is supplied to the motor, thus 
closely regulating the speed to the pre- 
determined setting. By means of a 
handwheel mounted on ‘the motor or 
connected to its governor by chain and 
sprockets, the machine-tool operator is 
cnabled to secure any speed adjustment 
to suit exactly the requirements of his 
work, 

Two standard mountings of the Kim- 
ble adjustable-speed motor have been 
developed. In the first the motor is 
placed on slide rails secured to a 
pedestal that is fastened to the floor. 
The motor is belted to the machine 
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with adjustable belt tension. This 
mounting relieves the machine of any 
motor vibration. In the second mount- 
ing the motor is secured to the 
back of a cantilever whose bottom end 


is hinged to the floor; the entire mount- 


ing can be swung toward or away from 
the machine to adjust belt tension. 
The use of cone pulleys and elaborate 
gear sets is dispensed with, since the 
motor speed itself is widely adjustable. 


In the accompanying illustrations are 
shown several views of the new Kimble 
motors and the two methods of mount- 
ing just referred to. 

These Kimble motors are made in 
sizes varying from one-sixth horsepow- 
er to 2.5 horsepower, inclusive. The 


standard speed range is from 600 to 


Another Mounting of Motor. 


1,800 revolutions per minute; this speed 
range can be increased where speciat 
requirements must be met. Standard 
voltages are 110 and 220. The motors 
operate on any frequency from 25 to 60 
cycles. Their design and construction 
is covered by letters patent issued on 
February 9, 1915, to Austin Kimble and 
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John D. Nies, and assigned to the Kim- 
ble Electric Company, 634 North West- 
ern Avenue, Chicago, Ill. 


ed 


Manufacturer Establishes Sales- 
manship Course for Retailers’ 
Sales Force. 


During the past year or two there 
has been a steady increase in the sales 
helps of various kinds offered by man- 


Kimble Motor Mounted on Pedestal for Driving Lathe. 


ufacturers and jobbers to retail deal- 
ers. It has remained for the Hot- 
point Electric Heating Company, how- 
ever, to extend this co-operative work 
into a new channel by organizing a 
course in salesmanship for the special 
benefit of the salespeople, both men 
and women, employed by retail dealers 
of its heating appliances. 
This course has been 
formed under the name 
of Hotpoint School of 
Salesmanship and is also 
open to the retailers 
themselves. 

The need for such a 
course has become ap- 
parent from the lack of 
knowledge of the funda- 
mental principles of elec- 
tricity, of the character- 
istics and advantages of 
electric heating appli- 
ances and even of the es- 
sentials of salesmanship that has been 
found among the retailers and their em- 
ployees, all of which has limited their 
capabilities of giving the best service 
and therefore restricted their sales. The 
The course to be given by the Hotpoint 
school will be by correspondence from 
the headquarters of the Hotpoint 
Company at Ontario, Cal. 

Lessons in the course will be 15 in 
number, divided into three sections of 
five lessons each. Section 1 deals 
with electricity, its nature and proper- 
ties, its units and measurement, cost 
of operating electrical devices, troubles 
and their prevention, uses and limita- 
tions of electricity in the home. Sec- 
tion 2 is devoted to electrically heated 
appliances and takes up first the con- 


452 


version of electricity into heat, then 
proper connecting of heating devices 
to circuits, detailed consideration of 
various devices, irons, heaters, ovens, 
stoves, etc., and finally the care, main- 
tenance and guarantee of appliances. 


Rotarex for Testing Paving Materials. 


Section 3 covers the salient features 
of salesmanship, taking up points to be 
observed in getting ready for the cus- 
tomer, in actually meeting the custom- 
er, efforts to keep the customer, meth- 
ods the salesman may follow to im- 
prove himself and how he may help 
his employer. 

From the large number of salespeo- 
ple already enrolled in the Hotpoint 
School of Salesmanship, which was or- 
ganized less than two months ago, it 
is evident that it is meeting a decided 
need and that the retail sales force re- 
alizes there is much room for improve- 
ment in intelligent retail electrical mer- 
chandising. That this will prove of 
benefit to all parties concerned, in- 
cluding the ultimate purchaser, is a 
foregone conclusion. 


— — +-+e 


The Dulin Rotarex. 


The Dulin Rotarex is a centrifugal 
machine designed for extracting bi- 
tuminous aggregates, and is especially 
adapted for analyzing paving and road 
compounds, such as bitulithic, maca- 
dam, and ordinary surface mixtures. 
A simple speed-changing switch on the 
base accommodates the machine to va- 
rious mixtures. 


This little machine does in a few 
minutes the work that required sev- 
eral hours with older methods. Tests 
have proven that an inexperienced op- 
erator can do the work of three and 
one-half hours in six minutes. Sam- 


ples can be taken from mixers or wag- 


ons, and their constitution determined 
before dumping and without delaying 
the work. Hence exact information 
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can be obtained at every step, pro- 
portions checked, weighings verified, 
etc., without loss of time or risking 
faulty work. The states of New York, 
Pennsylvania, Maryland, West Virginia 
and New Jersey, and many of the 
largest cities rely entirely on this little 
machine in testing paving and road ma- 
terials. 

The Rotarex is small, and can be eas- 
ily carried from place to place. It is 
driven by a Westinghouse Electric 
high-speed motor, which will operate 
on any lighting circuit. It is manufac- 
tured by the Braun Corporation, Los 
Angeles, Cal. 


Fig. 1.—Stow Electric General Utility Tool. 
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Fig. 2.—Stow Suspended-Type Tool With Flexible Shaft. 


Stow Electric General Utility Tools 
With Flexible Shafts. 


In meeting special orders for motor- 
driven tools equipped with flexible shafts 
for use in die sinking, grinding, buffing, 
polishing, etc., the Stow Manufacturing 
Company, Binghamton, N., Y., has de- 
veloped a number of electric tools of 
great utility, two of which are illusrated 
herewith. 

Fig. 1 shows a tool which is especially 
applicable where a wide range of flexi- 
bility and speed is desired. It consists 
of an adjustable standard upon which 
is pivoted the main rod having at one end 
a Stow flexible shaft and at the other 
end a motor, the latter serving both as 
power unit and counterweight. Power is 
transmitted to the flexible shaft through 
an intermediate countershaft, using a 
round belt. A sliding rod is provided 
to vary the distance between pulley cen- 
ters when a new arrangement of pulleys 
is made. The standard can be raised or 
lowered, the whole outfit can be easily 
moved, and the flexible shaft is four feet 
or more in length, making it possible to 
reach any part of ordinary construction 
work, such as carriage building, automo- 
bile work, and wood-working in gen- 
eral. By means of the countershaft and 
pulleys, three of the latter being inter- 
changeable, a range of speed between 400 
and 7,000 revolutions per minute can be 
obtained, thus making the machine suit- 
able for drilling in wood or steel, grind- 
ing, buffing die sinking, screw driving and 
similar work. 

The tool can also be dismounted from 
the standard, and suspended from the 
ceiling, similar to the Stow suspended- 
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type direct-connected tool shown in Fig. 
2. When one speed alone is desired for 
grinding or buffing, or light drilling, the 
suspended type without countershaft is 
recommended. This tool is very service- 
able in assembling work, since it has a 
large radius of action and can be mounted 
over the work so as to be out of the 
way and yet quickly accessible. 

Both these tools are made for 110 or 
220 volts direct current and for similar 
voltages on 60-cycle single-phase current. 

a ee eee es 


Portable Motor-Driven Winch. 

The construction of the New York 
Subway necessitated the building of the 
portable motor-driven winch shown in 
the illustration. It has, however, since 
demonstrated its usefulness in many 
other fields. 

When used for lifting material out of 
the subway, a trestle or light framework 
carrying a sheave is placed directly over 
the opening The hoisting rope is passed 
over the sheave, given two or three turns 
around the friction drum, the motor 
started and the slack paid off as the ma- 
terial is hoisted. When used to assist 
teams in hauling loads up heavy grades, 
one end of the rope is fastened to the 
wagon tongue and the other end given 
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Clip for Holding Non-Metallic 
Conduit in Outlet and Switch 
Boxes. 

To secure non-metallic flexible conduit, 
such at Circular Loom, Duraduct, etc., in 
the knockouts of outlet and switch boxes 
requires a special fastening means. A 
new clip for this purpose fears the trade 


name “Bull Dog” loom clip, to indicate 


the tenacity with which it grips the duct 
and holds it in place. As shown in the 
cut herewith, this clip is made of a single 


“Bull Dog” Loom Clip. 


piece of galvanized steel. It is placed 
over the end of the duct and straightened 
out. with the pliers; this causes it to grip 
the loom securely. The two projecting 
lugs are then pushed outward through 
the knockout and bent over on the out- 
side of the box, as shown; this locks the 
loom or duct in place and prevents slip- 
ping either way. The clip is flat against 
the inside of the box and does not in- 
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Robbins & Myers Company on 
Overtime Schedule. 


As an indication of the way in which 
tusiness is picking up in general and 
in particular as it affects the electrical 
industry, the fact that the Robbins & 
Myers Company, Springfield, O., has 
had such an increase in business since 
the first of the year that several de- 
partments are now working overtime 
ic of special interest. The Robbins & 
Myers Company is the manufacturer 
of a celebrated line of electric motors, 
generators and the “Standard” fan mo- 
tor. Early this year a large new con- 
crete structure, greatly enlarging the 
plant, was occupied. 

Se a ee 


New Drilling Stand for Portable 
Electric Drill. 


The illustration herewith shows a 
new drilling stand or “old man,” which 
is now being placed on the market by 
the Standard Electric Tool Company, 
Cincinnati, O., for use in connection 
with its high-power portable electric 
screw-feed drills. 

This is made in two sizes for the 
one-half, five-eighths and three-quarter- 
inch drills and also for the seven- 


Portable Motor-Driven Winch for Construction Work. 


several turns around the friction drum. 
Current is obtained from the 550-volt 
trolley circuit. 

The winch is manufactured in two sizes 
by the Dobbie Foundry & Machine Com- 
pany, Niagara Falls, N. Y. The small 
outfit operates at a rope speed of 152, 
and the large one at 178 feet per minute. 
Westinghouse compound-wound motors 
at 5 and 7.5 horsepower, respectively, 
are used to drive these outfits, which are 
said to be very light and compact and 
easily portable. 


terfere with the switch, receptacle or oth- 
er fitting in the box. 

These clips are made in two sizes for 
five-eighths and seven-eighths-inch knock- 
outs. Their use is a means of decreas- 
ing cost of installation and improving 
its quality. Bull Dog clips are made by 
the Christo Manufacturing Company. 
Richmond, Va. 

—_—_- ——- — <> - - 

The Tata $2,000,000 hydroelectric 
system supplying power to Bombay, 
India, began operation on February 8. 


Stand for Portable Electric Drill. 
eights, one, and one and one-quarter- 
inch drills. These drills are made in 
the universal type and operate on direct 
and alternating current, have ball bear- 
ings throughout and have motors im- 
pregnated with Bakelite. The weight 
of the small stand is 50 pounds and the 
large stand 75 pounds. 

This attachment is particularly 
adapted for structural-iron workers or 
any place where much heavy drilling 
is to be done with portable electric 
tools. 
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CABINETS. — Detroit Fuse and 
Manufacturing Company, 1400 Rivard 
Street, Detroit, Mich. 

Cabinets shown by tests and ex- 
aminations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Board of Fire Underwriters have la- 
bels attached. 

Approved January 21, 1915. 


Fuse and 
Windsor, 


CABINETS. — Detroit 
Manufacturing Company, 
Ontario, Can. 

Cabinets shown by tests and ex- 
aminations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Board of Fire Underwriters have la- 
bels attached. f 

Approved January 22, 1915. 


CABINETS. — Large - Dail Manu- 
turing Company, 114 North Thirteenth 
Street, Philadelphia, Pa. 

Cabinets shown by tests and ex- 
aminations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Board of Fire Underwriters have la- 
bels attached. 

Approved January 25, 1915. 


FASTENER. — Christo Manufactur- 
ing Company, Richmond, Va. 

“Bull-dog” fastener consisting of a 
square, galvanized, sheet-steel wash- 
er having internal edges formed to 
engage with surface of tubing. For 
securing 0.25-inch flexible tubing in 
switch and outlet boxes. 

Approved January 11, 1915. 


FIXTURE PARTS.—Harter Manu- 
facturing Company, 1132 West Austin 
Avenue, Chicago, Ill 

“Harter” adjustable support for 
“Harter” lamp receptacle, consisting 
of a galvanized steel yoke and two 
clamping bands inclosed in a brass 
shell. 

Approved December 30, 1914. 


HEATERS, Electric.— The Amer- 
ican Laundry Machinery Company, 
1824 North Spaulding Avenue, Chica- 
go, Ill. 

Pressing irons, 5, 6 and 7.5 pounds, 
not over 250 volts. 

Each pressing iron is part of a de- 
vice consisting of pressing-iron sup- 
port. a vertical piece of rigid steel 
conduit fitted with a clamp for bolting 
to a bench or wall, swiveling arm for 
heater cord, a flush switch, and a pilot 
light. 

Records show that electric pressing 
irons when left with the current 
turned on are frequent causes of fire. 
In the irons listed above no adequate 
means have been provided for elim- 
inating this recognized hazard. In 
other electrical and mechanical details 
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Latest Approved Fittings 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 


National Fire 


Protection Asso- 
ciation. 


these irons and accompanying stands 
are judged to be suitably constructed. 
Approved January 30, 1915. 


LAMP GUARDS.—Appleton Elec- 
tric Company, 212 North Jefferson 
Street, Chicago, Ill, 

“Appleton” vaporproof lamp guards. 

These devices consist of “Unilet” 
conduit boxes, each fitted with a glass 
globe and metal guard. ; 

Type G, 550 watts, 250 volts. 

Approved January 19, 1915. 


PICTURE MACHINES AND AP- 
PLIANCES. — Motion . Picture - Scope 
Company, Peoples Gas Building, Chi- 
cago, IIl. 

“Safety-Scope” portable, hand-op- 
erated, motion-picture machine, made in 
two types; one having a tripod base 
and the other having mechanism mount- 
ed in a transite asbestos board case. 

The electrical parts of this device 
comprise a 100-watt gas-filled, incan- 
descent lamp of special form, and a 
portable cord for attachment to supply 
circuit. 

Approved January 29, 1915. 


RECEPTACLES, For Attachment 
Plugs.—Albert and M. Anderson 
Manufacturing Company, 289 A Street, 
Boston, Mass. 

Type A. B. C. plugs and receptacles, 
50 and 100 amperes, 125 volts. For 
use in charging storage batteries, and 
consisting of cylindrical spring con- 
tacts in molded-composition insulating 
bases inclosed in cast-aluminum 
shields. ; 

Approved January 29, 1915. 


RECEPTACLES. For Attachment. 


Plugs. — Bryant Electric Company, 
Bridgeport, Conn. 

“Bryant” or “Perkins.” 

Flush type. 

“Junior,” 6 amperes, 250 volts, 12 


amperes, 125 volts, catalog Nos. 411-Sp, 
507, with plate 507-Sp. 

Disappearing Door Type, 10 amperes, 
250 volts; base and plate, catalog No. 
489: plug and bracket, catalog No. 490. 

Junior to Edison adapter, 660 watts, 
250, volts. catalog No. 472. 

Edison to Junior adapter, 660 watts, 
250 volts, catalog No. 468. 

Approved January 12, 1915. 
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RECEPTACLES, For Attachment 
Plugs.—The Trumbull Electric Man- 
ufacturing Company, Plainville, Conn. 

Flush receptacles, 660 watts, 250 
volts, catalog No. 1011. 

Approved February 4, 1915. 


RECEPTACLES, Standard. — Har- 


ter Manufacturing Company, 1132 
West Austin Avenue, Chicago, II. 
“Harter.” Keyless, 660 watts, 250 


volts, catalog Nos. 61, 62. 
Approved December 30, 1914. 


ROSETTES, Fuseless. — Jj. C. 
Phelps, 392 Main Street, Springfield, 
Mass. 

“J. C. P.” porcelain rosette with sup- 
ports for attaching to outlet boxes 
with plain ring covers plastered into 
wall or ceiling. Catalog No. 15. 

Approved February 9, 1915. 


ROSETTES, Fuseless.—The Trum- 
bull Electric Manufacturing Company, 
Plainville, Conn. 

“Circle T,” 3 ‘amperes, 
Cleat, catalog No. 748. 

Approved January 30, 1915. 


250 volts. 


SOCKETS, Standard. — General 
Electric Company, Schenectady, N. Y. 

“B. E.” Keyless, 1,500 watts, 250 
volts, catalog Nos. GE514, GE516. 

Also the above types with shade- 
holders attached. 

Approved December 31, 1914. 


SWITCHES, Combination Cutout.— 
Metropolitan Engineering Company, 
1238 Atlantic Avenue, Brooklyn, 

ee 

“M. E. Co.” combination sealable 
service switches and cutouts having a 
fuse in each line, and special handle 
whereby all may be withdrawn simul- 
taneously when device is used as a 
switch. Some of these devices are 
provided with spring contacts for 
meter-testing plugs. 250 volts, 0-30, 
31-60 and 61-100 amperes. Catalog 
No. 145. 

Note.—These devices are not con- 
sidered suitable for use in connection 
with secondaries not properly ground- 
ed, since they are not so designed that 
they can be promptly opened by a 
single operation. 

Approved January 29, 1915. 


SWITCHES, Rotary Flush.—The 
Bryant Electric Company, Bridgeport, 
Conn. 

“Bryant” or “Perkins.” 
switch and pilot lamp. 

These devices each consist of a “Per- 
kins” flush switch and pilot lamp 
mounted on a porcelain base and pro- 
vided with a single face plate. 

10 amperes, 125 volts, catalog No. 
469. 

Approved January 12, 1915. 
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NEW CONSTRUCTION. 


On the Following Pages Will be Found a Very Interesting Recapitulation of Information 
Regarding the Requirements of Electric Light and Power, Electric Railway, Telephone and 
Telegraph and Industrial Corporations of Every Description. Notwithstanding So-Called Hard 
Times, a Great Many Public Utilities and Industrial Organizations are Contemplating a Vast 
Amount of Construction, Which Will Mean an Active Demand for Materials Entering Into 


Every Phase of Electrical Equipment and Operation. 


NORTH ATLANTIC STATES. 


AUGUSTA, ME.—The Central Maine 
Power Company, W. S. Wyman, treasurer, 
will expend not to exceed $90,000, for 
new construction work. The amount may 
be limited to considerably less, however. 


BELFAST, ME.—The Penobscot Bay 
Electric Company is about to develop 
water powers at Sherman’s lower mill in 
East Belfast, where a dam will be erected 
and the water carried to the company’s 
power station at tide water. A new 
generating unit of about 600 horsepower 
will be installed in a new brick and ce- 
ment station to be built on the site of 
the present wooden structure. Work will 
be begun early in the spring. W. 


PORTLAND, ME.—A coal pocket, 90 
by 40 feet and 49 feet high, to be erected 
by the John H. Proctor Company, of 
Boston, for the Cash Coal Company, of 
this city, will be equipped with coal-hoist- 
ing apparatus of modern type and four 
automatic railways. Work will be begun 
about April 1. W. 


MILTON, N. H.—John B. Giguerre 
has petitioned the Public Service Com- 
mission for authority to construct and 
operate an electric light and power plant 
in this town. W. 


BOSTON, MASS.—Electric stoves 
will be the exclusive cooking equipment 
in the kitchen of the fine new house to 
be built the coming spring for Mayor 
Curley. 


CONCORD, MASS.—The Concord 
municipal light plant, A. W. Lee, manager, 
may construct a mile or two of primary 
lines, and will replace from fifty to one 
hundred old-style street fixtures. 


GLOUCESTER, MASS.—The_ Glou- 
cester Electric Company, Wm. H. Jordan, 
president, is replacing an old belted 400- 
horsepower engine with one 750-horse- 
power direct-connected to an alternator in 
process of erection. 


PITTSFIELD, MASS.—The Pittsfield 
Electric Company, W. A. Whittlesey, 
manager, will expend $8,000 on under- 
ground construction, and $8,000 in general 
overhead extensions. 


SALEM, MASS.—Council has voted 
to place investigation of the proposal 
that the city manufacture its own electric 
current in the hands of the service direc- 
tor, who has been instructed to ascertain 
the approximate cost of purchasing and 


installing at the pumping station a low- 
pressure steam-driven  turbo-generator 
of sufficient capacity to furnish current 
for the municipal electric distributing sys- 
tem. 


SPRINGFIELD, MASS.—The United 
Electric Light Company, W. L. Mulligan, 
manager, will install approximately two 
miles of underground conduit, contract 
having been let to Fred T. Ley & Com- 
pany, Springfield. 


BRISTOL FERRY, R. I.—Citizens are 
asking the Public Utilities Commission 
to see to it that electric lighting be ex- 
tended into this town. The Bay State 
Street Railway Company now supplies 
electricity for power, light and heat to 
Newport, Middletown and Portsmouth, 
and its franchise provides that service 
shall be extended wherever the return 
will be five per cent net. This would 
mean a net income of about $800 a year 
from Bristol Ferry, and the company 
wishes to have a guarantee of this 
amount yearly. : 


WOONSOCKET, R. I.—The_ Black- 
stone Valley Gas and Electric Company, 
A. F. Townsend manager, is completing 
the installation of approximately 15 miles 
of 13,000-volt transmission lines. 


BRANFORD, CONN.—The _ Housa- 
tonic Power Company, A. S. Jourdan, su- 
perintendent, is completing rehabilitation 
of its entire overhead equipment. The 
work has been in progress about one and 
a half years and will be finished about 
July 1. The company contemplates some 
small extensions. 


SOUTH NORWALK, CONN. — The 
United Electric Light and Water Com- 
pany, B. H. Gardner, manager, will prob- 
ably built a few short extensions. 


ALBANY, N. Y.—The electrical depart- 
ment of the Municipal Gas Company, A. 
Anderson, manager, will build a 30,000,- 
kilowatt power station. 


POUGHKEEPSIE, N. Y.—The Cen- 
tral Hudson Gas and Electric Company, 
H. M. Beugler, operating manager, has 
under way the installation of a 7,500- 
kilowatt steam turbine and auxiliary ap- 
paratus. Apparatus contracted for and 
construction well under way. 


WEEDSPORT, N. Y.—A decision by 
the Pubilc Service Commission, holding 
that the election held in the village of 
Weedsport last November, at which the 


municipal lighting plant proposition was 
carried, to legal, has been received. 
The report favors the village in all re- 
spects, according to a statement made re- 
cently by Frank M. Parsons, president of 
the village. 


BAYONNE, N. J.—A movement has 
been inaugurated by the John P. Smith 
Assocation and others for the installation 
of a “white-way” street-lighting system 
along Broadway. A. 


JERSEY CITY, N. J.—A committee 
from the Bergen Club is negotiating for 
the installation of a new street-lighting 
system, forming a “white way,” on Ber- 
gen Avenue, between Fairmount and Sip 
Avenues. A. 


ROCKAWAY, N. J.—The Interna- 
tional High Speed Steel Company, now 
erecting a new plant at this place, has 
entered into contract with the Eastern 
Pennsylvania Power Company to furnish 
electric energy for operation. A. 


ALLENTOWN, PA.—Lehigh Valley 
Light and Power Company, A. H. S. 
Cantlin, manager, with its parent and 
allied companies, expend normally from 
$50,000 to $100,000 per annum for new 
construction and rehabilitation of existing 
lines. The signs for the present year 
are that this will at least be equalled. 
These expenditures will be principally 
for transformers, meters, wire, etc., for 
customers within or close to the territory 
already served. 


ALTOONA, PA.—The Penn Central 
Light and Power Company, F. E. Mc- 
Entire, superintendent power department, 
with main offices at Altoona and lines 
extending along the main line of the 
Pennsylvania Railroad from Summerhill 
on the west, to Lewistown on the east, 
plans to invest about $100,000 for the 
extension of lines to serve power cons 
sumers in the territory already occupied. 
An appropriation has also been made for 
the extension of lines into new territory 
as fast as business warrants. These pro- 
posed additions will make necessary an in- 
crease in capacity of the generating plant 
recently installed at Williamsburg. 


BRADFORD, PA.—The Bradford Elec- 
tric Light and Power Company, J. H. 
Rose, secretary, is installing a 600-horse- 
power Westinghouse gas engine, direct- 
connected to a 400-kilowatt, three-phase, 
60-cycle generator: also a 300-kilovolt- 
ampere synchronous condenser. 
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LEHIGHTON, PA.—The Lehighton 
Electric Light and Power Company will 
replace its water-tube system, and com- 
pletely overhaul its main bank of 350,- 
horsepower Stirling boilers, including the 
rebuilding of arches and brick work and 
remodeling stack base. The company will 
carry through general summer repairs on 
lines now existing, with some changes of 
series incandescent to arc circuit 
and some changes in transformer loca- 
tion on the domestic service lines. 


RIDGWAY, PA. The Ridgway 
Electric Light Company, Charles R. Law, 
cashier, intends to change its entire sys- 
tem, the plant to be run by steam in- 
stead of gas as at present. A high-volt- 
age line is to be built between Ridg- 
way, Johnsonburg and Kane, and an elec- 
trical store will be opened. 


TITUSVILLE, PA—The city man- 
ager’s office, Herbert A. Holstein, man- 
ager, is about to equip the street lighting 
plant with new alternating-current gen- 
erating equipment and incandescent 
lamps in place of the present direct- 
current arc system. All inquiries should 
be addressed to Mr. Holstein. Fred C. 
Johnson is the city electrician and has 
charge of the lighting system, John 
Smith is chief engineer in charge of the 
power plant. 


SOUTH ATLANTIC STATES. 


WHEELING, W. VA.—The Wheeling 
Electric Company, J. B. Gardner, vice- 
president and general manager, will ex- 
tend its high-tension line from Glencoe, 
O., to Barnesville, O., a distance of 20 
miles; will also complete a high-tension 
line from Rayland, O., to Steubenville, 
O., upon which some work has been done; 
will build a  high-tension line from 
Wheeling to Moundsville, a distance of 
10 miles; will make numerous short ex- 
tensions. 


GIBSON CITY, N. C.—The city will 
install an electric light plant; two hun- 
dred 60-watt and twenty 112-watt lamps, 
equipment needed. Cost of installing 
lamps, $600. Address J. E. Doster, 
mayor. 

WILSON, N. C.—The Wilson water 
and light department, R. J. Granthum, 
superintendent, is just completing a new 
1,500-horsepower plant. 


UNION, S. C.—The Municipal Elec- 
tric Light and Water Works, R. A. East- 
erling, superintendent, will install four 
miles of 6,600-volt, three-phase trans- 
mission line to new motor-driven pumping 
station. 


COLUMBUS, GA —The Columbus 
Power Company, John S. Bleecker, man- 
ager, will make usual short line exten- 
sions, the total amount to be expended 
not over $40,000 as estimated now; the 
Columbus Railroad Company contem- 
plates some slight rehabilitation of its 
lighting and power distribution system, 
and some slight track reconstruction, both 
together will run to about $25,000; the 
usual short line extensions for new light- 
ing and power ctstomers will probably 
not exceed $15,000. 


NORTH CENTRAL STATES. 


CINCINNATI. O.—Bids for the con- 
struction of the new Cincinnati court- 
house, which will cost over $2,500,000, 
are in the hands of Rankin, Kellogg & 
Crane, architects, of Philadelphia, for 
tabulation and recommendation. The 
Union Gas and Electric Company, of this 
city, has suggested that it can furnish 
current for the building, for light and 
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power, more cheaply than it can be fur- 
nishel by a separate plant, investment and 
operation considered, and asks to be al- 
lowed to submit a proposition before the 
contract is let providing for an electric 
plant. 


CINCINNATI, O—A considerable 
amount of equipment of various sorts 
will be required in connection with the 
electrical work on the 10-story Dutten- 
hoefer building, which has been awarded 
to the Beattie Electrical Company, of 


this city. S. S. and G. H. Godley are the 
architects. L. 
CINCINNATI, O.—A. Wottitz, who 


will handle the electrical work on the 
$30,000 St. Andrew’s Protestant church, 
will require considerable equipment, in- 
cluding wiring and fixtures. Samuel 
Hannaford & Sons, architects. 


COSHOCTON, O.—The Ohio Service 
Company, C. H. Howell, manager, ex- 
pects to complete this year its 33,000-volt 
transmission system which will con- 
nect the cities and villages of Strasburg, 
Canal Dover, New Philadelphia, Midvale, 
Dennison, Uhrichsville, Newcomerstown, 
West Lafayette, Coshocton, Cambridge 
and Byesville, O. In addition to this it 
expects to begin shortly the construction 
of a 13,000-volt transmission line to Tip- 
pecanoe, O., a distance of nine miles. 


FINDLAY, O.—The Toledo, Bowling 
Green & Southern Traction Company, 
Charles F. Smith, general manager, in- 
tends rehabilitating its electric lines, and 
instead of the 219 arc lamps now in use 
for street lighting will install 432 lamps 
of various candlepower, giving a better 
distribution of light. 


FREMONT, O.—The Ohio Light and 
Power Company, B. J. Shockley, super- 
intendent, contemplates rebuilding some 
of its local primary lines for added capac- 
ities and the building from the main gen- 
erating plant at Tiffin, of a high-tension 
line to Fremont. 


FT. LORAINE, O.—A_ small power 
plant will be constructed by the Ft. 
Loraine Light and Power Company, re- 
cently incorporated with a capital stock 
of $10,000 for the purpose of building 
such a plant. ` 


MIDDLETOWN, O.—The Middletow 
Gas and Electric Company, L. C. Ander- 
son, general manager, expects to build 
between 12 and 15 miles of new lines. 


MIDDLETOWN, O.—The City Com- 
mission has under discussion the ques- 
tion of improving the lighting system of 
the city. This will include ornamental 
and boulevard lights, and the clerk of 
the commission has been authorized and 
instructed to advertise for bids on the 
contract. 


PAINESVILLE, O.—The present elec- 
tric light plant is greatly overtaxed. Im- 
PEON nente are necessary. Address city 
clerk. 


RIPLEY, O.—The $12,000 of municipal 
electric light bonds, bearing five per cent 
interest, have been sold to the Citizens 
National Bank, of Ripley, at par and 
accrued interest. 


SANDUSKY, O.—The Sandusky Gas 
and Electric Company, E. A. Bechstein, 
manager, is installing a complete new 
street-lighting system, covering all parts 
of the city, and including a “white way” 
system in the business district. The 
“white way” will consist of 190 two-light 
ornamental standards, equipped with 250- 
candlepower series tungsten nitrogen- 
filled lamps. All wires in this district 
will be underground. Work is now in 
progress and the specifications require 
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the “white way” to be completed and in 
operation by April 1. All other parts of 
the city will be lighted by 920 series 
tungsten, nitrogen-filled lamps, varying 
from 60 candlepower to 250 candlepower. 
This will provide a lamp for every street 
corner in the city and from one to three 
additional lamps in each block. This 
portion of the city is required to be com- 
pleted by August 1. As far as practi- 
cable the present distribution system will 
be utilized, but there will be considerable 
new construction. The 1,300 lamps con- 
tracted for will supplant 225 arcs now in 
use. A 10-year contract for the new sys- 
tem was recently closed between the com- 
pany and the city. 


SPRINGFIELD, O.—The Springfield 
Light, Heat and Power Company, W. 
Parsons, treasurer and general manager, 
will spend quite a considerable amount 
on general construction and rehabilita- 
tion. The present estimate for under- 
ground construction amounts to approxi- 
mately $60,000, and undoubtedly as much 
will be spent on overhead work. Definite 
decision has not been made relative to 
betterments in the power house which 
will undoubtedly take place. 


WARREN, O.—The Trumbull Public 
Service Company, E. L. Franklin, gener::: 
manager, is planning to install an -edi- 
tional 3,500-kilowatt turbine some time 
during the next six months. 


CRAWFORDSVILLE, IND. The 
Crawfordsville Electric Light and Power: 
Company, F: H. Miller superintendent, 
expects to install shortly a small motor- 
driven air compressor. twin strainers on 
the condenser intake and non-returm 
valves on the boilers. An electric truck 
is one of the early probabilities. 


EVANSVILLE, IND.—The Evans- 
ville Public Service Company is construct- 
ing an addition to its Division Street 
station in which it will install a 6,250- 
kilovolt-ampere turbine and condenser; 
two 500-horsepower B. & W. boilers, and’ 
an auxiliary equipment including five 12- 
inch wells, which will be put down to a 
depth of 100 feet. 

GARY, IND.—The Gary Heat. Light 
and Water Company, Leonard Fitz- 
gerald, vice-president, is extending its- 
electric lines, both arc and incandescent, 
from Gary to West Gary and Clark Sta- 
tion, suburbs, almost three miles from 
Gary: charging over single-tube mercury 


rectifiers and making two-tube sets of 
them. 


GOSHEN, IND.—The Hawks Electric 
Company, Owen C. Cover, secretary and 


treasurer, proposes building a 10-mile 
extension to Middlebury, Ind., single- 
phase, 6.600 volts; local distributions, 


2,200 and 110-220; 40 street lamps, 6.6 
ampere, series; 15 miles of suburban and 
rural lines, 6,600 or 2,200 volts to 110- 
220, all single phase. 


HUNTINGTON, IND.—The municipal 
electric light plant, J. W. Hier manager, 
is installting a 2,000-kilowatt turbine 
unit, three mercury rectifiers of 75-light 
capacity each, 200 new metallic flaming 
arc lamps, two new water-tube boilers. 
one new 2,.500,000-gallon water works 
pump, two condensers, all new piping 
system, new heaters, new switchboard, 
and will rebuild all of its pole lines. 

MARION, IND.—The Marion Light 
and Heating Company, O. M. Drischel 
superintendent, in the event of business 
conditions improving has in prospect 
the installation of 14 to 15 miles of trans- 
mission lines from Fairmount into 
Fowlertown, Matthews and Gaston, to be 
built as a rural system, and to supply 
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farms along the line with current for 
both light and power.. A 500-horsepower 
turbine unit is also a later possibility. 
NOBLESVILLE, IND.—The Nobles- 
ville Heat, Light and Power Company, 
J. T. Kester manager, has bought ma- 
terial to the extent of $12,000 for a new 


street-lighting system, and $5,000 for 
other new construction work. 
CHICAGO, ILL. — The Common- 


wealth Edison Company is installing a 
30,000-kilowatt General Electric turbine 
in its Northwest Station; the machine 
will probably be in Chicago during the 
next 60 days, and installation will pro- 
ceed so that it will be ready for the 
fall and winter load. 


CANTON, ILL.—The Canton Gas and 
Electric Company, E. H. Negley secre- 
tary and manager, is engaged in erecting 
one 40-foot, one 60-foot and two 90-foot 
steel towers to carry transmission lines 
across the Illinois River, over which it 
is expecting to furnish power to the 
Spring Lake Drainage District’s pump- 
ing station, the plant of which is being 
converted to motor drive; this motor 
equipment will include two 300-horse- 
power and one 100-horsepower Westing- 
house slow-speed motors, driving two 
48-inch and one 24-inch centrifugal 
pumps which will drain the water from 
12,000 acres of reclaimed bottom land. 
The Banner Special Drainage District 
is already formed and expects to com- 
plete its pumping station this year. This 
district will drain 7,500 acres and will 
have a total connected demand of 300 
horsepower, which the company will build 
one mile of transmission line to serve 
from the line now constructed to the 
Spring Lake District. | 

PEORIA, ILL.—The Illinois Traction 
System will undertake the following cen- 
tral station construction and rehabilita- 
tion during the current year: DES 
MOINES—Installation of one 4,000-kilo- 
watt Allis-Chalmers condensing turbine 
unit with auxiliary apparatus; installa- 
tion of two 500-horsepower B. & W. 
boilers; completion of new boiler-room 
building. RIVERTON—Complete in- 
stallation of one 7,500-kilowatt Allis- 
Chalmers turbine unit; two 450-horse- 
power B. & W. boilers. LA SALLE— 
Complete installation of one 2,000-kilo- 
watt General Electric turbine condens- 
ing unit with auxiliary apparatus. DAN- 
VILLE—Probable installation of two 
4,000-kilowatt General Electric condens- 
ing turbine units with pumping plant for 
circulating water. GALESBURG—Prob- 
able installation of one 1,000-kilowatt en- 
gine unit, now condensing. 


ROCK ISLAND, ILL.—The Tri-City 
Railway and Light Companies, D. G. 
Porter, assistant manager, Peoples Power 
Company will install 700 lightning arrest- 
ers on all light and power transformers 
not already protected; necessary short pri- 
mary and secondary extensions; build a 
56-foot section gallery and power house 
addition to handle two turbos with 
maximum capacity of 25,000 kilowatts, al- 
ready installed, and the present 4,800- 
volt transmission lines to substations in 
Davenport, Ia., and Rock Island and East 
Moline, Ill. 


SPRING VALLEY, ILL.—The Spring 
Valley Utilities Company, R. W. Brown 
manager, expects to build about 20 miles 
of 33,000-volt transmission lines and 25 
miles of 6,600-volt transmission [ nes, be- 
sides distributing lines in two small 
towns. 


ADRIAN. MICH.—The Citizens Light 
and Power Company, J. H. Fee, president, 


contemplate installing a 1,000-horsepower 
water-softening plant, including feed- 
water heater and water meter; the in- 
stallation of a 100-gallon-per-minute cen- 
trifugal deep-well pump for 80-100-foot 
head, and stoker for 250 and 500-horse- 
power boilers. 


COPEMISH, MICH.—The village 
council is strongly in favor of installing 
an electric lighting system in the village 
under favorable franchise conditions. A 
committee was appointed with A. L. Glea- 
son and others to investigate the best 
method of placing the nroposition before 
the voters. 

_DOWAGIAC, MICH.—The municipal 
light and water plant, W. E. Reynolds, 
manager, will overhaul its present lines 
and may install a new direct-connected 


engine and alternating-current generator, 
100 to 150 kilowatts. 


HOLLA.:iD, MICH.—The board of 
public works of this city has started a 
movement for a new power plant to re- 
nlace the present one on East Fifth Street. 


The estimated cost of the improvement is 
$25,000. 


LAKE ODESSA, MICH—Woodland 
residents are planning on a system of 


electric street lights. Address the town 
clerk. 


LANSING, MICH.—The Michigan 
Power Company, David R. Thomas, gen- 
eral manager, will make extensions 
amounting to about $10,000 in the sta- 
tion and about $20,000 on the distributing 
system in Lansing and vicinity. 


MUSKEGON, MICH.—The_ Grand 
Rapids-Muskegon Power Company, W. 
M. Lewis, local manager, will probably 
make minor extensions to Lake Harbor, 
North Muskegon and to other contiguous 
territory, the outlook for new business 
being bright at this time. 


JANESVILLE, WIS.—The Janesville 
Electric Company, P. H. Korst, presi- 
dent, will rebuild at once the Indian Ford 
plant which was destroyed by fire on Feb- 
ruary 23. Plans are being prepared by 
D. C. & Wm. B. Jackson, Chicago. The 
plant was not in operation when the fire 
started and the cause is unknown. The 
loss was complete. Mr. Korst hauled two 
50-kilowatt transformers from Janesville 
to Indian Ford, over 10 miles of muddy 
road, using eight horses, and resumed 
service at Edgerton within 12 hours after 
the fire. 


JOHNSON FALLS, WIS.—Plans for 
erecting a $300,000 hydroelectric gener- 
ating station at Johnson Falls, Wis., were 
discussed recently at the annual meeting 
of the Wisconsin Public Service Com- 
pany. The following officers and direc- 
tors were elected: President, Clement C. 
Smith; vice-presidents, Ludington Patton 
and Henry L. Rice; secretary and treas- 
urer, Howard Greene; assistant secretary 
and treasurer, George Allison; direc- 
tors, George Allison, John I. Beggs, Wil- 
liam Bigelow, O. C. Fuller, Howard 
Greene, J. W. P. Lombard, Ludington 
Patton, Henry L. Rice, C. R. Phenecie 
and C. C. Smith. The Wisconsin Public 
Service Company is composed of the 
Green Bay Gas and Electric Company. 
Green Bay Electric Railway Company 
and the Northern Hydro-Electric Power 
Company, High Falls, Wis. 

MADISON, WIS.—The Madison Gas 
and Electric Company. F. L. Cross, gen- 
eral manager, will probably spend around 
$25,000 in betterments and extensions to 
its distribution system, and in the neigh- 
borhood of $50,000 in betterments and ex- 
tensions to the generating plant. 
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SHEBOYGAN, WIS.—The Sheboy- 
gan Railway and Electric Company, Ed- 
ward Hammett, manager, is asking for 
prices on the following equipment: one 
500-kilowatt motor-generator set, 230 
volts, direct current, to 2,300 volts alter- 
nating current, arranged to operate in- 
verted if necessary; one 750-kilowatt 
motor-generator set, 2,300 volts, alternat- 
ing current, three-phase to 650 volts di- 
rect-current, for railway. with Scott-con- 
nected transformers for three-phase from 
two-phase busbar; one 100-kilowatt, 
turbine-driven exciter unit, 125 volts, di- 
rect current, with Tirrill regulator, to 
control three exciter units simultaneously. 
Will also install a new submarine cable 
set under the Sheboygan River, 500 feet 
long, 30 feet below United States datum 
line, to consist of three 2,300-volt, four- 
wire cables, 0; two 650volt cables for 
railway. 500,000 circular mils; two 5,000- 
volt cables, two-wire, No. 6, for street 
lamps. 


AURORA, MINN.—A proposal is be- 
ing considered for the construction of a 
light and power building in this village. 

BEMIDJI, MINN.—The Warfield Elec- ° 
tric Company is figuring upon building a 
five-mile pole line to Laomia. 

CROOKSTON, MINN.—The City 
Council has appointed a committee to re- 
port on the electric light and water sit- 
uation in the city. One of the first duties 
of the committee is to fix adequate rates 
under the provisions of the new city 
charter. 

DULUTH, MINN.—The Duluth Edi- 
son Electric Company, C. E. Van Bergen, 
secretary and general manager, is con- 
templating the installation of a new 3,000- 
kilowatt frequency-changer set, with 
switchboard and accessories, some under- 
ground work and the regular ordinary line 
construction work. 

DULUTH, MINN.—Articles of in- 
corporation of the Minnesota Electric 
Light and Power Company were filed 
with the Register of Deeds of St. Louis 
County, Minn., February 23. The com- 
pany is to be capitalized at $1,500,000, 
with shares at $100 each. The officers 
are A. C. Gillette, president; A. McC. 
Washburn, vice-president; and S. R. 
Henry, secretary and treasurer. These 
men, with J. A. Sinclair, C. A. Carlson, 
C. F. Lipcomb and Oscar Mitchell, all 
of the law firm of Bailey & Mitchell, 
Duluth, are the incorporators. Whether 
the company will construct an electric 
plant in Duluth and dispose of its power 
in -competiton with the other firms al- 
ready in the field, or has been organized 
to take over holdings already under some 
other name, has not yet been made 
known. 

EVELETH, MINN.—A 10-year con- 
tract has been awarded to the Home 
Electric and Heating Company to fur- 
nish current for all lighting and the illum- 
ination of public buildings. 


MANKATO, MINN.—The Consumers 
Power Company, R. E. Brown, manager, 
will make additions this summer, and will 
probablv connect up into several nearby 
towns and villages. Mankato is negotiat- 
ing an extensive “white way” system. 

MONTEVIDEO, MINN.—The Monte- 
video Electric Light and Power Company 
has sold its plant to the Campbell Com- 
pany of Huron, S. D. The consideration 
was $180,000, and possession will be 
taken by the new firm early in March. 

ST. PAUL, MINN.—The City Coun- 
cil passed an ordinance February 25 pro- 
viding for a municipal garage to cost 
$21,000. Councilman McCall, commis- 
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sioner of public safety, was directed to 
report on a site. 

DUBUQUE, IOWA.—The Union Elec- 
tric Company, E. M. Walker, general man- 
ager, has a few small projects under con- 
sideration that may call for extensions, 
which with new material for addition to 
light and power circuit will probably call 
for an investment of $30,000. 

BARNARD, MO.—The citizens of 
Barnard, at an election held February 16, 
voted in favor of issuing a franchise for 
the installation of an electric system in 
the town. M. 

KANSAS CITY, MO.—The contract 
for wiring and lighting the Coca Cola 
Building, a twelve-storv concrete struc- 
ture, has been let to the Squire Elec- 
tric and Construction Company, of 
Kansas City.. The work will be paid 
for as job work. M. 

NEVADA, MO.—The Ft. Scott & 
Nevada Light, Heat, Water and Power 
Company, J. F. Schaefer, Jr., general su- 
perintendent, will install line extensions 
for new residence consumers and power 
load and special power lines for railway 
water pumping amounting to approxi- 
mately $4,250; rehabilitation and chang- 
ing distribution system from single-phase 
to three-phase, approximately, $3,650; a 
new street lighting system consisting of 
ninety-one 400-candlepower Type C Mazda 
lamps, Novalux pendent type fixtures, 
has been completed and is in very satis- 
factory operation. 


SPRINGFIELD, MO.—Estimates and 
specifications fc- cable extensions to cost 
about $40,000 have been approved by the 
general offices of the Missouri-Kansas 
Telephone Company. Address R. G. Por- 
ter, district manager. 


WHEELING, MO.—An electric light- 
ing plant is to be installed here by Aza 
Lowe. M 


HARTFORD, S. D.—The local electric 
light and power plant wires are to be 
extended to furnish lighting and power 
facilities to Montrose. Arrangements for 
the work are already under way. 


HIGHMORE, S. D.—At a mass meet- 
ing held by the citizens of Highmore it 
was decided to grant a franchise to O. 
V. Armstrong, of Appleton, Minn., for 
operating an electric light and power plant 
in this city. Forty street lights will be 
installed, and there will be 24-hour serv- 
ice. The plant will be in operation 
within 90 days. 


SPEARFISH, S. D.—The Consolidated 
Power and Light Company, of Belle- 
fourche, has purchased the city lighting 
system. The purchase was made from 
the Homestake Company which has been 
supplying Spearfish. The Consolidated 
lines from the power plant at Redwater 
pass through the edge of Spearfish so it 
will not be a difficult matter to transfer 
that city’s lighting system from one com- 
pany to the other. 


FAIRBURY, NEB.—The city lighting 
plant, G. D. Myers, commissioner, con- 
templates a general overhauling of lines 
and equipment; the installation of 20 
series street lamps, rebuilding and ex- 
tension of transmission line and probably 
installation of motor-driven pump, 100 to 
200 gallons per minute capacity. 

LINCOLN, NEB—The Lincoln Gas 
and Electric Light Company, O. R. Mal- 
lot, acting secretary. will do a little re- 
construction on existing lines. 

OMAHA, NEB.—The Union Company 
of Omaha, Willis Todd, secretary and 
treasurer, will build a new plant at Chari- 
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ton, Ia., and about 25 or 30 miles of trans- 
mission lines connecting with that plant. 


LEAVENWORTH, KANS.—A $15,- 
000 contract for wiring and lighting 
fixtures for St. Mary’s Academy, in 
new and old buildings, has been award- 
ed to the Squire Electric and Con- 
struction Company, of Kansas City, 
Mo. M 


MANHATTAN, KANS.—The Manhat- 
tan Ice, Light and Power Company, E. 
A. Wright, manager, will probably install 
a new 500-kilowatt generating unit and a 
new eight-panel switchboard. 


WASHINGTON, KANS.—The Con- 
cordia Electric Light Company has pur- 
chaser the Washington electric light plant, 
and will supply Washington with power 
from Concordia. 


SOUTH CENTRAL STATES. 


DANVILLE, KY.—The Danville Light, 
Power and Traction Company is planning 
extensions of its plant and additional ma- 
chinery equipment, to supply the in- 
creased business it is handling. 

DANVILLE, KY.—Work on the in- 
stallation of the new electric light stan- 
dards provided for on West Main Street 
has been begun. Lights are promised for 
early in March. 


HAZARD, KY.—The purchaser of the 
local electric lighting plant was H. L. 
Stone, of Pikeville, Ky., who, with his 
associate, owns the plant at that place. 
Improvements will be made in the local 
plant, which has been out of commission 
since October, and service is promised 
for some time this month. During the 
interim the Beaumont Hotel has installed 
and put in operation a plant of its own 
and is furnishing service to its neigh- 
bors. 

LOUISVILLE, KY.—The Jefferson 
County Electric Company, with an au- 
thorized capital of $5,000 has been in- 
corporated here to do an electrical con- 
tracting business. The incorporators 
are J. A. Jakoby, Hoke Smith, John F. 
Boysen and Allen E. Smith. 


NEWPORT, KY.—A municipal light 
and water plant to serve the cities of 
Newport and Covington Ky., which ad- 
join each other, is proposed by C. Ebert, 
commissioner of public safety of New- 
port. Electric current is now supplied 
in both cities by corporations. L. 


BRISTOL, TENN.—The Bristol Gas 
and Electric Company, L. B. Morehouse, 
superintendent, is building a two-and-one- 
half-mile transmission line to supply the 
lighting plant at Bluff City, Tenn., and 
has in contemplation an extension of 35 
oe to serve the town of Abingdon, 

a. 


JACKSON, TENN.—AII electric wires 
in the fire district except trolley wires 
are ordered under ground in an ordi- 
nance which has just become effective 
here. The city itself, the Jackson Street 
Railway and Light Company, the West- 
ern Union Telegraph Company and two 
telephone companies are affected. 


NASHVILLE, TENN.—The sum of 
$40,000 will be expended improving the 
city electric plant. Address Commissioner 
Andrews. 


SEVIERVILLE, TENN.—The Walker 
Milling Products Company has purchased 
the Sevierville Electric Light and Power 
Company's interests here, and is ex- 
tending the line to the dam of its mill 
two miles above Sevierville. where the 
power will be generated by water instead 
of steam. W. J. Savage has been here 
perfecting plans for the power plant. 
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GUNTHERSVILLE, ALA.—The town 
of Gunthersville is planning to put in a 
system of electric lights within the next 
few months. Address D. Isbell, mayor. 


YAZOO CITY, MISS.—The Public 
Service Commission, Jas. S. Butler, su- 
perintendent, will rebuild about a mile of 
main lines in the city. 


NEW IBERIA, LA.—The municipal 
waterworks and electric light plant, Law- 
rence F. Villermin, manager, is start- 
ing on a 500,000-gallon filtration plant, 
and expects to install about 300 water 
meters in May or June; also contem- 
plates installing 40 more street lights, 
series type C Mazda, and an elecirical 
coal carriage to unload coal. 


CORNING, ARK.—At a special elec- 
tion held here to refer to a vote of the 
people a proposed electric light franchise 
sought by G. A. Booser, the franchise 
was granted, 171 for and only 28 against. 


ABILENE, TEX.—A. V. Wainwright, 
vice-president, Abilene Gas and Electric 
Company, states that the company has 
contracted for and is about ready to in- 
stall one 500-kilowatt Allis-Chalmers 
nuxed turbine with C. A. Wheeler con- 
denser and cooling tower; two 400-horse- 
power Heine boilers complete. The Ok- 
mulgee Ice and Light Company, of Ok- 
mulgee, Okla., is now constructing an 
eight-mile transmission line from Okmul- 
gee to Morris, Okla. This company will 
also install one 400-horsepower boiler. 
already purchased. The Hugo Ice and 
Light Company, Hugo, Okla., will instail 
a 500-kilowatt mixed Allis-Chalmers tur- 
bine with C. H. Wheeler condenser and 
spr#y system; one 350-horsepower Heine 
boiler complete. The Marshall Electric 
Company will build 14 miles of 13.200- 
volt transmission line from Marshall to 
Jefferson. 


DALLAS, TEX.—At a meeting of the 
board of directors of the Texas Power 
and Light Company held here, the issuing 
of additional bonds to the amount of 
$250,000 was ordered. The proceeds will 
be used to complete the extensive im- 
povements which the company is now 
making, including the construction of 
power plants at Paris and Waco. At the 
meeting the following officers were re- 
elected: J. F. Strickland, president; 
George S. Haley, vice-president and gen- 
eral manager; C. E. Calder, secretary and 
assistant treasurer; W. B. Head, assist- 
ant to the president. : 

HOUSTON, TEX.—The city will con- 
struct two municipal electric light plants 
here. Bids will soon be called for for 
the installation of the first one, which 
will provide lights for the several bridges 
and municipal buildings, and also power 
for operating some of the machinery of 
the water works plant. The second and 
larger plant will be located on the ship 
channel near the turning basin, and will 
be used to operate the wharf machinery 
on the municipal piers. The two plants 
will cost in the neighborhood of $75,000, 
it is stated. D. 

SAN ANGELO, TEX—The San An- 
gelo Water, Light and Power Company, 
R. J. Irvine, vice-president and general 
manager, expects to do a good deal of 
general maintenance work on its lines 
and equipment. 

THORNTON, TEX.—The City Coun- 
cil has granted a franchise to Houston 
parties for the construction of an elec- 
tric light plant here. 


WESTERN STATES. 


DRUMMOND, MONT.—John _ D. 
Field, manager of the Royal Basin Min- 
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ing and Milling Company, of Maxville, 
Mont., announces that his company has 
decided to extend its electric transmission 
lines and to furnish power to the towns 
of Drummond and Hall, and to the 
ranchers in the valley along the route of 
the extension. O 


FORT BENTON, MONT—It is re- 
ported the Montana Power Company, of 
Great Falls, Mont., through J. R. Hob- 
bins, of that company, has purchased a 
controlling interest in the Fort Benton 
electric lighting svstem. and that the new 
owners will immediately overhaul the en- 
tire system, and install new electrical 
equipment. It is also reported that sev- 
eral extensions to contiguous territory 
and nearby towns will be made. O. 


THOMPSON FALLS, MONT.—Ac- 
cording to information, the Montana 
Power Company, of Great Falls, is pre- 
paring to put another dam about nine 
miles below here, and is contemplating 
constructing plants on two sites at points 
still further down Clarks’ Fork of the 
river. The company is under contract to 
furnish power for the electrification of 
the Chicago, Milwaukee & St. Paul, and 
it is reported the company has entered 
into an agreement with the Northern 
Pacific Railway Company to furnish 
power for electrification. O. 


LARAMIE, WYO.—The Intermoun- 
tain Railway and Light Company, A. E. 
Anderson, manager, will install about two 
miles of line to near-at-hand ranches. 


LA JUNTA, COLO.—The council is 
planning to install a $75,000 electric light 
plant. 


TRINIDAD, COLO—The Trinidad 
Electric Transmission Railway and Gas 
Company, Franklin P. Wood, manager, 
may, if mining industry improves, spend 
from $20,000 to $30,000 on extensions, 
and possibly $10,000 on replacements. ° 


LEWISTON, IDAHO—It is reported 
that the Lewiston-Clarkston Transit Com- 
pany, of this city, will construct electric 
railwav lines into Lewiston-Clarkston 
valley, from Lewiston to Orchard Tracts, 
thence to Asotin, through Clarkston, 
and to the Fair Grounds east of 
Lewiston. The company, which was re- 
cently incorporated, is capitalized at 
$500,000. A. G. Nortz, president of the 
Breckenridge National Bank, is president 
of the company. It is understood that 
work of making the extensions will be- 
gin about the middle of March, and that 
H. C. Hartung will supervise construc- 
tion. 


TOMBSTONE, ARIZ.—At a mass 
meeting held a few days ago, tax-payers 
moved to empower the City Council to 
proceed at once to make a contract with 
Phelps-Dodge to furnish electricity to 
the city. . 


ARLINGTON, WASH.—The Jim 
Creek Water, Light and Power Company 
has been petitioned by the Kelogg-Marsh 
Grange, representing farmers in the 
Marsh district, for the extension of the 
company’s light and power lines to that 


district. According to reports the com- 
pany will make the extensions this 
Spring. O. 
SPOKANE, WASH.—According to 


announcements recently made by Harry 
A. Floor, president of the Trustee Com- 
pany, work of installing an electric light, 
power and steam heating system in this 
city will begin within 60 days. It is 
planned to expend at least $300,000 in 
making the improvements. City Council 
last April granted this company the nec- 
essary franchises. : O. 
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BAKER, ORE.—M. F. Newton heads 
the committee which is circulating a peti- 
tion calling for an $80,000 bond issue 
election. The money derived from the 
sale of bonds is to be used in extending 
the present municipal lighting plant. 
Some time ago L. R. Stockman, engineer, 
estimated that approximately $80,000 
would be sufficient to build an additional 
reservoir and enlarge the penstock and 
make other improvements sufficient to 
furnish electrical current to supply street 
lighting as well as business and residence 
lighting. The petitions are based on this 
report, and according to reports, suff- 
cient signers will be obtained to call the 
election. O. 


GRANTS PASS, ORE.—The Rogue 
River Public Service Corporation re- 
cently made application to the City Coun- 
cil for a franchise covering a period of 
30 years, for the distribution and sale of 
electric current within the municipality 
for public and commercial use. The ap- 
plication for the franchise states that the 
current to he supplied in case applica- 
tion is granted will be generated at the 
company’s property, the Golden Drift 
dam, three and one-half miles east of 
the city, and that this property will be 
electrically equipped this season, and in 
conjunction with the plant at Gold Hill, 
where the capacity is now being in- 
creased by 1,000 horsepower, the two 
connected with standard transmission 
line, will provide uninterrupted service to 
all customers. : 


SHERWOOD, ORE.—Harry Hart, of 
the Tualatin Electric Company, of Sher- 
wood, is authority for the statement that 
the electric transmission lines of his com- 
pany will be extended into the Pigard, 
Metzger and Greensboro districts, and 
that a system of street lighting will be 
installed in Tualatin at once. O 


LOS ANGELES, CAL.—The Council 
has granted to the Los Angeles Railway 
Corporation an extension of six months 
within which to complete its crossing on 
the Vermont Avenue line at Long Beach 
Avenue, where the main line must cross 
the four-track system of the Pacific Elec- 
tric Company. The extension is granted 
because no definite policy has yet been 
agreed upon as to whether grade cross- 
ings or elevated or depressed tracks will 
be required. 


PORTERVILLE, CAL.—Negotiations 
have been entered into between city offi- 
cials and representatives of the Mt. Whit- 
ney Power Company in regard to the in- 
stallation of an electrofier system in the 
business district. Plans and specifica- 
tions are being prepared in the engineer- 
ing department of the power company. 


PROPOSALS. 


COPPER TELEPHONE WIRE— 
Sealed proposals for furnishing steel and 
copper telephone wires, brackets, insula- 
tors, barbed and barbless fencing to the 
Forest Service during the fiscal year. be- 
ginning July 1, 1915, will be received at 
the office of the Purchasing Agent, For- 
est Service, Ogden, Utah, April 6. 


ELECTRIC PASSENGER ELE- 
VATOR.—Sealed proposals will be re- 
ceived at the office of the Supervising 
Architect. Treasury Department, Wash- 
ington, D. C., until March 25, for the 
remodeling of an electric passenger ele- 
vator in the United States postoffice and 
custom house at Albany, N. Y., in ac- 
cordance with the specification, copies of 
which may be had at the office of the 
Supervising Architect. 


ELECTRICIAN: 


459 


ELECTRIC PASSENGER ELE- 
VATOR.—Sealed proposals will be re- 
ceived by the Supervising Architect, 
Treasury Department, Washington, D. C., 
until 3:00 p. m. March 11, for the in- 
stallation complete of an electric pas- 
senger elevator in the experimental sta- 
tion, Bureau of Mines, Pittsburgh, Pa., 
in accordance with the drawing and speci- 
fication, copies of which may be had at 
the office of the Supervising Architect. 


FOREIGN TRADE OPPORTUN- 
ITIES. 


[Addresses and other information aen the 
Bureau of Foreign and Domestic Commerce, 
Washington, D. C., or its branch offices at 
Boston, New York, Atlanta, Chicago, St. Louis, 
New Orleans, Seattle and San Francisco. Write 
on separate sheet for each opportunity and give 


file number.) 

NO. 15,684. ELECTRIC LAMPS.— 
An American business firm in New 
York has informed the Bureau of For- 
eign and Domestic Commerce that a 
representative of a group of Russian 
capitalists, who are interested in the 
exchange of commodities between Rus- 
sia and the United States, wishes to 
communicate with American firms deal- 
ing in electric lamps. He also wishes 
to form commercial relations with 
American firms which may be inter- 
ested in importing Russian products. 


NO. 15,699. ELECTRIC MOTOR.— 
An American consular officer in a 
Mediterranean Sea city reports that a 
local electric-light company has re- 
quested him to secure full particulars, 
specifications, weights and measure- 
ments, price, c. i. f. destination, etc., 
for a 100-horsepower electric motor. 
Possible date of delivery should also be 
stated. 


NO. 15,714. CENTRIFUGAL 
PUMPS.—An American consular ott- 
cer in Europe reports that a business 
man in his district desires to represent 
American manufacturers of centrifugal 
pumps, particularly the self-contained 
type, operating by direct-current, 220- 
volt motors. Correspondence should 
be in Spanish. 


NO. 15,749. WIRELESS APPA- 
RATUS.—A business man in Central 
America has informed a commercial 
agent of the Bureau of Foreign and 
Domestic Commerce that he is nego- 
tiating with one of the governments of 
Latin America for the installation of 
a wireless station. He wishes to re- 
ceive offers, catalogs, prices, etc., from 
American manufacturers of wireless ap- 
paratus. It is desired to install a plant 
capable of communicating from 1,500 
to 2,000 miles. He also desires an esti- 
mate on the installation of the equip- 
ment. 


NO. 15,750. VACUUM CLEAN- 
ERS.—An American consular officer ir. 
Spain reports that a business man in 
his district wishes to import vacuum 
cleaners. Catalogs and correspondence 
should be in Spanish. 


NO. 15,763. MOTOR-DRIVEN 
BAND SAWS.—An American consular 
officer in Spain renorts that a box man- 
ufacturer in his district is contemplating 
the enlargement of his plant, and will 
soon be in the market for large band 
saws. The machinery is to be driven by 
electric motors. Catalogs, prices, 
weights, etc., freights, and terms should 
be submitted at once. Quotations, etc., 
should be in francs, and should be 
c. i. f. destination or f. o. b. New York. 


NO. 15,776. ELECTRICAL MA- 
CHINERY.—One of the commercial 
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agents of the Bureau of Foreign and 
Domestic Commerce in South America 
reports that the management of a cot- 
ton mill desires to electrify its entire 
mill. Plans, drawings, etc., of a mod- 
ern oil-engine-driven plant should be 
submitted. It will require about 40 
motors from 4 to 20 horsepower each. 
Correspondence may be in English. 


NO. 15,784. ELECTRICAL SUP- 
PLIES, HARDWARE, ETC.—One of 
the commercial agents of the Bureau 
of Foreign and Domestic Commerce 
reports that a large electrical supply 
house in South America wishes to get 
into communication with American 
manufacturers and exporters of kero- 
sene, heavy oils, cement, electrical sup- 
plies. small lighting sets, cotton-mill 
machinery, telephones, water meters, 
shovels, hoes, and small implements. 
The firm is now representing American 
manufacturers of farming implements, 
and wishes to secure exclusive agencies. 


NO. 15,793. ELECTRIC RAIL- 
WAY SIGNAL SYSTEM.—The Bu- 
reau of: Foreign and Domestic Com- 
merce is advised by one of its commer- 
cial agents that a railway and power 
company in Latin America desires to 
get into communication with American 
firms which may be in a position to 
supply electric railway signal apparatus. 
Catalogs and prices, etc., should be sent 
at once. Correspondence should be 
conducted in English. 


NO. 15,784. ELECTRICAL SUP- 
PLIES.—One of the commercial at- 
taches of the Department of Commerce 
reports that an electrical company de- 
sires to be placed in communication 
with American manufacturers of elec- 
trical supplies with a view to represent- 
ing them in a foreign country. Refer- 
ence is given. 


NEW PUBLICATIONS. 


MINERAL RESOURCES. — The 
United States Geological Survey has 
issued “Mineral Resources of the United 
States” for the year 1913. This report 
comprises two volumes, devoted re- 
spectively to metals and non-metatls. 


METALLURGICAL SMOKE— 
The Bureau of Mines, Washington, 
D. C., has issued Bulletin No. 84, en- 
titled “Metallurgical Smoke,” by 
Charles H. Fulton. This considers the 
injurious constituents, the mezhods of 
recovering them, and the legal aspect 
of the problem. 


UNIVERSITY OF KANSAS.—Vol. 
15, No. 1, of the Bulletin of the Uni- 
versity of Kansas contains “The Or- 
ganization and Work of the Engineer- 
ing Experiment Station of the Uni- 
versity of Kansas,” by George C. 
Shaad, and “Vocational Education in 
Kansas,” by P. F. Walker. 


INSULATION RESISTANCE.—Sci- 
entific Paper No. 234 of the Bureau of 
Standards, Washington, D. C., is entitled 
“Insulating Properties of Solid Dielectics,” 
by Harvey L. Curtis. This explains the 
methods and gives the results of measure- 
ments of both volume resistivity and sur- 
face leakage. 


FIRING BOILERS.—The Bureau of 
Mines, Washington, D. C., has issued 
Technical Paper No. 80, entitled “Hand 
Firing Soft Coal Under Power-Plant 
Boilers,” by Henry Kreisinger. A full 
discussion is given of the methods to 
be used to secure best results and eff- 
cient combustion. There are 32 illustra- 
tions. 
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NEW INCORPORATIONS. 


CHICAGO, ILL.—The Sohm Electric 
Company, capital 250.000. To deal in elec- 
trical devices and equipment. Fremont 
Arnneld, Warren Pease and Luther D. 
Swanstrom are the incorporators. 


NEW YORK, N. Y.—Light and Power 
Supplies, Incorporated. Electrical sup- 
plies, etc., Capital $3.600: incorporators: 
Santord Smith. Samuel J. Miller and 
Raymond W. Bristol, all of New York 
City 

CHICAGO, ILL.—Standard Electric 
Novelty Company; to manufacture and 
sell flashlights, cases, batteries, etc. 
Capital $25,000.  Incorporators: Al- 
bert R. Dittman. Walter <A. Rollert 
and Arthur Schneider. 


OSWEGO, ORE.—The Oswego 
Lake Water, Light and Power Com- 
pany has been incorporated with a cap- 
ital of $5,000, for the purpose of in- 
stalling a power plant and to furnish 
water to the city. Address A. S. Pat- 
tullo, incorporator. è 


PITTSBURGH, PA.—The National 
Lighting Products Company has been 
incorporated with a capital of $5,000. 
The incorporators are F. C. Murdock, 
George E. Lanz, Robert E. Gannon, 
Vincent T. Truxell, Pittsburgh, Pa., 
and W. E. Walsh, Dormont, Pa. 


NEW YORK, N. Y.— Bethlehem 
Lamp Manufacturing Company, Incor- 
porated. Electric lamps, etc. Capital 
$10,000; incorporators: Samuel Wiesen- 


berger, South Bethlehem. Pa.; David 
Freiberger, Brooklyn, N. Y., Henry 


Freiberger, New York City. 


COOPERSTOWN, N. Y¥.—The Wil- 
son Automatic Call Company, Incor- 
porated; to manufacture electric device 
and telephone systems, etc. Capital, 
$100,000. The incorporators are Wal- 
ter E. L’Homadieu, James W. Wilson 
and James M. Lynch, all of Coopers- 
town, N. Y. 


FINANCIAL NOTES. 


At a special meeting of Edison Com- 
pany of Boston stockholders voted to 
authorize a petition to the Massachusetts 
Gas & Electric Light Commission for au- 
thority to issue additional capital stock 
for extensions of plant. It is proposed 
to issue 20,480 additional shares to be 
offered stockholders for subscription on 
the basis of one new share for each 10 
shares now outstanding. 

Proceeds from the sale of $500,000 
Middle West Utilities 10-year collateral 
sixes by the Illinois Trust, Russell, Brew- 
ster & Company and McCoy & Company, 
of Chicago, will reimburse the company 
for its development of subsidiaries. The 
only other funded debt is $3,500,000 three- 
year collateral notes. Bonds are limited 
to 75 per cent of outstanding capital 
stock. President Insull says: “The com- 
panies whose bonds are pledged for this 
issue show average ratio of net earnings 
to bond interest equal to 1.6. These 
bonds are secured by pledge of mortgage 
bonds on properties of subsidiary com- 
panies owned entirely or controlled by 
Middle West Utilities. The aggregate 
principal and aggregate interest on 
pledged bonds must always at least equal 
the aggregate principal and interest re- 
spectively of the 10-year  six-per-cent 
collateral gold bonds. In addition, in 
order to assure the bondholders a con- 
tinuitv of management, there will at all 
times be pledged with the trustee for this 
issue or with the trustees of one or more 


ELECTRICIAN 


Vol. 66—No. 10 


of the mortgages securing the pledged 
bonds, a majority of the stock represent- 
ing the control of each company, bonds 
or which are pledged.” 

Othcial announcement is made by Utah 
Securities Corporation of the acquisition 
of the electric light and power and street 
railway properties in Salt Lake City, and 
the electric light and power and gas prop- 
erties in Ogden from the Oregon Short 
Line Railroad. Control of these prop- 
erties 1s now vested in Utah Power and 
Light Company, the principal operating 
subsidiary of Utah Securities Corpora- 
tion through the ownership of all the 
stock of Utah Light and Traction. Utah 
Power and Light, in addition to owning 
all the stock of Utah Light and Trac- 
tion, has leased for 99 years, from Janu- 
ary 1, 1915, the electric light and power 
and gas Properties of the latter company, 
and earnings of Utah Power and Light 
from that date will include earnings of the 
leased Properties. The electric railway 
Droperties will continue to be Operated di- 
rectly by Utah Light and Traction, and its 
surplus earnings will accrue to Utah Pow- 
er and Light. Through the acquisition of 
Utah Light and Traction properties there 
have been added to Utah Power and Light 
145 miles of street railway, five hydroelec- 
tric plants, with a capacity of 18.500 horse- 
power, a steam generating station with 
a capacity Of 21.300 horsepower, 800 miles 
of transmission lines, and 28.608 electric 
light and power and 1.056 gas consumers. 
Earnings of Utah Light and Traction for 
the year ended December 31. 1914, were 
$2,769,835 gross and $868,190 net, with 
interest charges on all outstanding bonds 
of $762,670. Material economies will be 
made in the operating costs of Utah Light 
and Traction by the new management 
saa through the consolidation of 

e hghting, power and gas 
with Utah Power and Lighi aS 


Dividends. 
Term 7 

ACRA Ong Val. Gas. A E 

E P L E Ota E efor: N 3 
Erooklyn Rap. Tran.. 3 1.5% oe i 
Cal. et & Pr. prior 

PTE, Sota eae weet a Sarat 75% 
Chicago Tel. ........, g : TA eh 31 
POTN. Pr. pf... 1.5 , 
Con. G. E. L. & P., B. 3 oy oe 
COM - tanya Eaa ma aa 1.75% 1 
Gon, GB 1. & P pe E ee Ape ot 
Galves.-Hous. Elec.... S-A 3.5% Meh. 15 
Galves.-Hous. Elec. pf.S-A 3% Mech. 15 
Louisville Trac. com.. Q 1% Apr. tI 
Mackay Cos. pf........ Q 1% Apr. 1 
Mackay Cos. com..... Q 1.25% Apr. I 
st ae Elec. R. R. & 

ere Se re ara EAS 1.45% . 1 
Montana Pr........... 38 wee A 1 
Montana Pr. pf........ Q 175% Apr. I 


Reports of Earnings. 


AURORA, ELGIN & CHICAGO RAILROAD. 
1914 1913 


December gross ........ $ 152,658 $ 168,956 
Net after taxes......... 49,408 58,903 
Surplus after charges... 8,S41 20,019 
Balance after reserves.. 5.852 ` 19,672 
Six months’ gross....... 1,997,375 1,137.199 
Net after taxes......... 412.312 446,621 
Surplus after charges... 172.728 221,793 
Balance after reserves.. 151,048 219,711 
5 CALIFORNIA TELEPHONE & LIGHT. 
1914 1913 

December gross ........ $ 10.281 $ 8,608 
Net after taxes.......... 4,280 3.161 
Surplus after charges.... 2,218 1,316 
Twelve months’ gross... 119,163 105,090 
Net after taxes......... 48 328 41.925 
Surplus after charges... 25,673 22,054 


UNITED RAILWAYS OF ST. LOUIS. 
United Railways of'St. Louis. for the 
year ended December 31, 1914, reports 
earnings as follows: 


1914 1913 
Gross earnings ....... $12,450,924 $12,702,644 
Net after operating ex- 
penses and taxes.... 3,196,996 3.559.703 
Interest charges ...... 2.618.255 2.660.473 
Surplus ............... 508,040 899,029 
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FEDERAL LIGHT & TRACTION COMPANY. 
Consolidated earnings of subsidiaries 
for the year ended December 31, 1914: 


1914 1913 

GLOSS oo seek ee he ees $2,416,960 $2,372,174 
Operating expenses and 

TAXES deen ce esis .... 1,498,684 1,443,234 
Net earnings ........... 918,276 28,940 
Administration expense. 29,623 36,640 
Total income ........... 88,653 892,300 
Interest charges ........ 586,155 631,787 


Central Arkansas’ Rall- 
way & Light preferred 


Gividend .............. 84,000 68,000 
Federal Light & Traction 

preferred dividend .... %112,500 150,000 
Surplus ...essssssssocccn 105,998 147,513 


*Only three quarterly dividends of 1.5% 
A Federal Light & Traction preferred 
n 3 


COMMONWEALTH EDISON. 
The report of the Commonwealth Edi- 
son Company for the year ended Decem- 
ber 31, 1914, compares as follows: 


1914 1913 
Operating revenue. ...$19,060,197 $16,838,743 
Operating expenses & 


depreciation ....... 12,008,640 9,504,427 
Net operating reve- 
nue ....... siaaa sini $7,051,557 $7,334,316 
Taxation and un. 
compensation ...... 1,492,266 1,358,915 
Operating income .. $5,559,290 $5,980,400 
Other income ........ 217,762 261,526 
Total income ...... $5,777,052 $6,241,927 
Interest on bonds.... 1,600,000 1,600,000 
Dep. reserve ........ ccscaces 544,000 
Balance ......ccees °$4.177,052 $1,097,927 
Dividends ........... 3,534.652 2,816.864 
es] 
Surplus ............ $642,400 $1,281,063 


*Equal to 9.11 per cent on $45,838,936 cap- 
ital stock, against 8.92 per cent earnéd on 
345,838,936 previous year. 


SOUTHERN BELL TELEPHONE. 
The report of the Southern Bell Tele- 
phone Company for the year ended De- 
cember 31, 1914, compares as follows: 


l 1914 1913 
Gross revenue seess.. $7,492,181 $7,028,199 
Exp., tax., int., depr... 4,744,759 4,519,390 

Net enanos taataa $2,747,422 $2,508,809 
Interest ........ eee 1,104,617 844,891 
Surplus .............. $1,642,805 $1,663,920 


NORTHERN ONTARIO LIGHT & POWER. 
The Northern Ontario Light & Power 
Company, Ltd., reports earnings for the 


year ended December 31, 1914, as fol- 
lows: 
1914 1913 

Gross ...... E E iso ine. < $875,195 $872,510 
Net errre eea ears ee aos 664,17 658,407 
Surplus after charges 390,812 386,145 
Preferred dividends ...... 142,758 142,758 
Surplus 4.6415 c0 Waccuans ov os 248,054 243,387 
Previous surplus ......... 316,441 129,652 
Total surplus ............. 564,496 373,039 


1915 914 
-January Bross ........... $436,196 $441,823 
Net income.............. 237,228 243,941 
Surplus after charges.... 99,508 108,531 
Balance after  deprecia- 
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tIon 25 ved eee eke ca sees 91,174 100,198 
Seven months gross...... 3,068,902 3,060,941 
Net income .............. ,648,668 1,647,030 
Surplus after charges.... 700,384 708,803 
Balance after deprecia- 

LION: -seteicekaessseee es 642,051 650,469 

AURORA, ELGIN & CHICAGO. 
1915 1914 
January gross ........... $144,145 $152,761 
Net after taxes ......... . 47,848 49,428 
Surplus after charges.... 8,045 10,119 
Balance after deprecia- 

tion 306 Se eetese ees ie 5,056 9,772 
Seven months gross...... 1,241,520 1,289,951 
Net after taxes ......... »161 96,050 
Surplus after charges.... 180,774 231,912 
Balance after deprecia- 

tön  heboG new geal ae cies 156,104 229,483 


PERSONAL MENTION. 


MR. W. S. THOMAS, treasurer of 
the Wagner Electric Manufacturing 
Company, St. Louis, Mo., has been elect- 
ed a vice-president of the company. 


MR. WALTER ROBBINS, for many 
years assistant general manager of the 
Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo., has been elected a 
vice-president of the company. 


MR. JOHN W. KELLY, city elec- 
trician, Camden, N. J., gave an inter- 
esting address on the “Marvels of Elec- 
tricity” before the Loyal Order of Moose 
Lodge of that city on February 24. 


MR. C. H.` WEBB has acquired con- 
trol of the Hudson & Middlesex Tele- 
phone and Telegraph Company, Perth 
Amboy, N. J., and vicinity, and become 
president and general manager of the 
company. 

MR. B. C. McKENNON, of Shreve- 
port, La., has been appointed manager of 
the plants and systems of the Arkansas 
Power Company at Arkadelphia, Ark., 
and will soon assume charge. He also 
will have charge of the plant at Mal- 
vern. Extensive improvements on the 
water and electric plants are in process. 


MR. L. B. MARKS and MR. J. E. 
WOODW ELL. consulting engineers, 103 
Park Avenue, New York City, announce 
that they will dissolve partnership on May 
1, 1915. Mr. Woodwell will locate his 
offices at 8 West Fortieth Street, where he 
will continue the general practice of con- 
sulting engineering and Mr. Marks will re- 
tain his offices at 103 Park Avenue and 
will specialize as heretofore in il- 
luminating engineering. 

MR. WILLIAM M. LEWIS, manager 
of the Grand Rapids-Muskegon Power 
Company, of Muskegon, Mich., was re- 
cently elected a director of the Muskegon 
Chamber of Commerce for a term of 
three years. Mr. Lewis has been con- 
nected with this company for about a 
year, previously residing in Connecticut, 
where he was general manager and vice- 
president of the Rockville & Willimantic 
Gas and Electric Lighting properties. Mr. 
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CLOSING RID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EN- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


ch. Feb. 22 
American Tel. & Tel. (New York).........cccccccceccccce aN R a ise “Tis 
Commonwealth Edison (Chicago)........ccccccccccccccccccceccccceuvcueeus 138% 12614 
Edison Electric Illuminating (Boston) .........00. 0 tae cceceeeuecuce 238 257 
Electric Storage Battery common (Philadelphia). ..... ccc cece cece cece cece 48 248 
Electrice Storage Battery preferred (Philadelphia).........0.ccccceece eee 48 $48 
General Electric (New York) 10... . ccc cc ccc ccc nc cc canccnccecuccccccctence 139 14114 
Kings County Electric (New York) .......cccc ccc cece cece cecccecceccceeee 119 119 
Massachusetts Electric common (Roston)........cc cece cccccccceccccucceue 7% 7 
Massachusetts Electric preferred (Boston). ...cccccecccccccecccccecccccces 44 — 
National Carbon common (Chicago). ....ccccccccccececcccececcectcecccees 127 124 
National Carbon preferred (Chicago) ......ccececeee eG ee be orlan Peake ne eee 119 — 
New England Telephone (Boston) ......... Ghai aes tele dena AE Waa Sree ena eed — 136 
Philadelphia Electric (Philadelphia) ......enesesnesecseoseseessssesossssoa 237% 241 
Postal Telegraph and Cables common (New York)....cccccsccscccceccucee 73 76 
Postal Telegraph and Cables preferred (New York)........cecccecececces G54 — 
Western Union (New York) ..........ccceeees PE T ES ae ge Rl ay es tle a 62 F214 
Westinghouse common (New York)......... erode Gran Wea tee mee wie oN eee 65 6634 
Westinghouse preferred (New York).....cccccccccccs Se ee eee re ee ere 117 117 


*Ex-dividend. 
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Lewis is a past-president of the Rock- 
ville Chamber of Commerce. 

MR. I. P. SPRAGUE has been engaged 
as New England manager for the H. 
& W. Accounting Bureau, with head- 
quarters at 206 High Street, Springfield, 
Mass. Mr. Sprague was formerly con- 
nected with Pettingell-Andrews Company 
as traveling salesman. The Bureau has 
been organized by G. W. Hill, formerly 
special representative of the National 
Electrical Contractors’ Association, and 
the organization will furnish a complete 
accounting system especially designed for 
the use of the electrical contractor. 

MR. JIM O. CORBETT has joined 
the sales force of the Best Electric 
Company. Mr. Corbett was connected 
with the Economy Fuse & Manufactur- 
ing Company for a long time, and is 
well known through the Middle West. 
In his new position Mr. Corbett will 
travel through western Pennsylvania, 
Ohio, West Virginia, Kentucky, In- 
diana, and Tennessee selling the well 
known line of “Best” sockets, attach- 
ment plugs, sign receptacles, etc. Mr. 
Corbett is a Jovian statesman-at-large 
and is well known, especially in the ter- 
ritory mentioned. 


MR. E. M. BREED, who for the past 
eight years has been district manager of 
Canadian Allis-Chalmers, Limited, with 
headquarters at Vancouver, has been ap- 
pointed district manager of the Pelton 
Water Wheel Company. He will con- 
tinue his headquarters at Vancouver, B. 
C. Mr. Breed is a graduate of the Uni- 
versity of Maine, College of Technology, 
and is a member of the American In- 
stitute of Electrical Engineers. Previous 
to becoming manager for the Canadian 
Allis-Chalmers organization, he was with 
the sales force of the Canadian West- 
inghouse Company at Montreal. 


MR. CHARLES R. WINSTON, for- 
merly president of the Winston Electric 
Construction Company, has been appointed 
by the Virginia Railway and Power Com- 
pany as manager of its newly-created 
commercial department. Mr. Winston will 
have charge of all contracts, soliciting, 
canvassing, sale of electrical appliances, 
display and advertising. General Manager 
Buchanan’s order appointing Mr. Winston, 
became effective last week. The creation 
of the new department, it is stated, is 
in line with a general policy of extension 
and for the purpose of developing 
further the commercial possibilities of 
the company’s business. 


MR. FRED W. GODFREY, former- 
ly with Nagel & Company, of Toledo, 
O., and also formerly with the Bryan- 
Marsh Company, has taken a position 
as sales representative in the eastern 
part of the country with the Best Elec- 
tric Company. Pittsburgh, Pa. Mr. 
Godfrey is well known in the electrical 
business throughout the states of Ohio 
and Indiana, where he has traveled for 
a number of years. Mr. Godfrey is 
looking after the sales of the Best 
Electric Company in New York, East- 
ern Pennsylvania, New Jersey, Dela- 
ware, Maryland, and Virginia. Mr. 
Godfrey is a statesman-at-large of the 
Jovian Order, and has a host of friends, 
particularly in the territory mentioned. 


OBITURARY. 


MR. JOHN C. McINNES, a member 
of the Board of Directors of the Wor- 
cester Electric Light Company, died Feb- 
ruary 24 at his home, 42 Harvard Street, 
Worcester, Mass. Mr. McInnes was long 
identified with the company and was ac- 
tive in promoting its progressive policy. 
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Heart failure was the cause of death. 
The deceased was 66 years of age. 


MR. CHARLES B. GILLESPIE, of 
the New England Telephone and Tele- 
graph Company’s advertising department 
at Boston, Mass., died at his home in 
Weymouth Landing, February 25. He 
was born in Cambridge, Mass., in 1865, 
and was early engaged in newspaper 
work, writing histories of many New 
England cities and towns. This he 
continued up to 10 years ago, when he 
took up the work of advertising so- 
liciting. He was a member of a num- 
ber of secret fraternities. The widow 
and a daughter survive him. 


DATES AHEAD. 


“Made in the U. S. A.” Industrial Ex- 
position. Grand Central Palace, New 
York City, March 6-13. President, H. 
A. Cochrane, Fifth Avenue Building, 
New York, N. Y. 

New England Section, National Elec- 
tric Light Association. Question Box 
convention, American House, Boston, 
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The American Glass Specialty Com- 
pany, of Warren, O., will manufacture 
a line of incandescent electric lamps and 
similar goods. The company was re- 
cently incorporated with a capital stock 
of $10,000, by J. E. Quackenbush, H. 
E. Quackenbush and others. 

Heinemann Electric Company, Fifth 
Street and Girard Avenue, Philadelphia, 
Pa., has ready for distribution a new 
condensed catalog and price list of its 
switches, cutouts and rosettes. These 
are all made standard with porcelain 
bases, and are of varied assortment to 
meet a great many requirements. 


The Robbins & Myers Company, 
Springfield, O., has issued Buletin No. 
125, which describes and illustrates its 
type C direct-current motors. These 
are bipolar motors with cast-iron 
frames and range from one-eighth to 
three horsepower in size. They are 
made in various forms and either shunt, 
series Or compound connection. 


The Bristol Company, Waterbury, 
Conn., has issued Bulletin 192 describ- 
ing the Bristol long-distance electric 
transmitting and recording system. 
This system was described in our issue 
of December 5, 1914. It is particularly 
useful for indicating and recording 
pressure, liquid level, temperature, etc., 
and transmitting the records electric- 
ally over distances as high as several 
miles. 


The Draeger Oxygen Apparatus 
Company, 422 First Avenue, Pitts- 
burgh, Pa., has issued a folder with 
many illustrations showing its well 
known Pulmotor, was most advantage- 
ously used in saving the lives of pas- 
sengers overcome in the New York 
Subway accident of January 6, 1915. 
Important features of the Pulmotor are 
pointed out, and its utility for a variety 
of accidents shown. 
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Mass., March 11-12. Secretary, Miss O. 
A. Bursiel, Boston, Mass. 


Westinghouse Agent Jobber’s Associa- 
tion. Hotel La Salle. Chicago, March 
15-16. Assistant Secretary, H. P. Prit- 
chard, East Pittsburgh, Pa. 


Railway Signal Association. Annual 
convention, Auditorium Hotel, Chicago, 
I1.. March 15-18. Secretary, C. C. Rosen- 
berg, Times Building, Bethlehem, Pa. 


Electrical Supply Jobbers’ Associa- 
tion. Spring meeting, Hotel La Salle, 
Chicago, Ill, March 17-19. Secretary, 
Franklin Overbagh, 411 South Clinton 
Street, Chicago, Ill. 


American Institute of Electrical En- 
gineers. Industrial Power meetings, 
Cleveland, O., March 18-19; Pittsburgh, 
Pa., April 15-16. Secretary, F. L. Hutch- 
inson, 33 West Thirty-ninth Street, 
New York, N. Y. 

Minnesota Electric Association. An- 
nual meeting, St. Paul, Minn., March 
23-25. Secretary, F. A. Otto, St. Paul 
Gas Light Company, St. Paul, Minn. 

National Association of Electrical 
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With the Electrical Manufacturers 


Metropolitan Engineering Company, 
Forty-second Street Building, New York 
City, has ready new sections Nos. 3 
and 5 for the loose-leaf binder of its 
publications; these sections supersede 
the former corresponding sections. 
Section No. 3 deals with service cut- 
out boxes, and lists standard and spe- 
cial protective service cutout boxes and 
meter adapters, and various combina- 
tions of inclosed service switch, cut- 
out and meter protective devices. Sec- 
tion No. 5 deals with meter-testing 
plugs; in this section are included 15 
valuable charts showing meter-testing 
wiring diagrams. 


The British American Company has 
established an international agency to 
undertake projects relating to engineer- 
ing, the development of industrial or- 
ganizations, realty operations and the 
management of industrial and financial 
enterprises, with offices in Chicago at 
the First National Bank Building; New 
York in the Empire Building, 71 Broad- 
way; in Vancouver, B. C., Chihuahua, 
Mex., and London, England. The paid- 
in capital is stated to be $250,000. Thos. 
A. Frey, Chicago manager, announces 
that the personnel is composed of ex- 
perts in the above mentioned fields of 
operation, these men being particularly 
well acquainted with the activities and 
trade conditions of the countries in 
which offices are located. 


Hughes Electric Heating Company, 
211 Schiller Street, Chicago, Ill., has 
had reprinted and is distributing copies 
of a paper prepared by F. M. Wilkes, 
of Poplar Bluff, Mo., entitled “The 
Electric Range.” Mr. Wilkes is one 
of the central-station managers of The 
Light & Development Company of St. 
Louis. In this paper he gives the re- 
sults of extensive trials with various 
types of electric ranges and shows that 
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Inspectors. Annual convention, Hotel 

Martinique, New York City, March 23- 

a Secretary, W. L. Smith, Concord, 
ass. 


Electrical Committee, National Fire 
Protection Association. Annual meet- 
ing, New York City, March 24-25. Sec- 
retary, Ralph Sweetland, 141 Milk 
Street, Boston, Mass. 


Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss., April 
12-14. Secretary, H. F. Wheeler, Hat- 
tiesburg, Miss. 


Iowa Section, National Electric Light 
Association. Annual convention, Keo- 
kuk, Iowa, April 20-22. Secretary, W 
H. Thompson, Jr., Des Moines, Iowa. 


American Electrochemical Society. 
Annual meeting, Atlantic City, N. J., 
April 22-24. Secretary, J. W. Richards, 
South Bethlehem, Pa. 


National Electric Light Association. 
Annual convention, San Francisco, 
Cal., June 7-11. Secretary, T. C. Mar- 
tin, 29 West Thirty-ninth Street, New 
York, N. Y. 
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the Hughes range is the most practical 
and satisfactory type. The relative 
costs of electric cooking compared with 
use of gas and coal are given, also the 
other advantages obtainable only by 
the electric method. Original methods 
of introducing electric ranges are de- 
scribed that should make the paper of 
much value to central-station men. 


Allen-Bradley Company, Milwaukee, 
Wis., has issued a new Bulletin B-7 
that supersedes its former Bulletin B-7 
to B-12. It deals with the current- 
limit type of direct-current automatic 
motor starter, ranging in size from 2 to 
50 horsepower. The equipment and 
accessories are described in detail. An 
ingenious method of listing the six 
forms of these starters is used. 


The Sangamo Electric Company, 
Springfield, Ill, has just closed a con- 
tract with the Pullman Company for 
several thousand ampere-hour meters. - 
This is the second large contract for 
this type of meter given the Sangamo 
company by the Pullman company. As 
rapidly as possible, each and every 
Pullman sleeping and parlor car is be- 
ing equipped with a Sangamo ampere- 
hour meter, to control the battery 
charge by the method developed by 
Ernest Lunn, chief electrician of the 
Pullman company. The application of 
Sangamo ampere-hour meters during 
the past year on hundreds of Pullman 
cars has resulted in greatly improved 
conditions of battery operation, and 
this improvement in turn is responsible 
for the Pullman company’s decision to 
equip all cars in this manner. 


The U. S. Light & Heating Com- 
pany, Nigara Falls, N. Y., announces 
that the two suits by the Safety Car 
Heating & Lighting Company against 
the United States Company have re- 
cently been decided in favor of the de- 


March 6, 1915. 


fendant by Judge Hazel in the Western 
District Court of New York. These 
suits were on the W. I. Thomson 
patent No. 881,743 of March 10, 1908, 
on a “dynamo suspension for car 
lighting,” and W. I. Thomson patent 
No. 926,518, of June 29, 1909, on a 
“lighting system,” commonly referred 
to as the carbon-disk regulator. In each 
case the patent was held invalid and 
the bill of complaint dismissed. The 
court held that the predecessors of the 
United States Light & Heating Com- 
pany had installed dynamo suspen- 
sions and the carbon-disk regulator 
substantially as described and claimed 
in the patents, on their own apparatus 
on the New York Central Railroad 
prior to the dates of the patents. 

The L. J. Wing Manufacturing Com- 
pany, 352 West Thirteenth Street, New 
York City, maker of the Wing disk fan 
and of the Wing propeller-type fan, 
will place on the market shortly a com- 
plete new line of fans in all sizes, de- 
signed on the same lines as the Wing 
propeller-type fan. This line of fans 
has become very popular since its in- 
troduction. and the company states 
that it will shortly have ready for pub- 
lication a selling proposition that will 
be especially attractive to contractors. 
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Harrison Safety Boiler Works, Phil- 
adelphia, Pa., has issued Cochrane en- 
gineering leaflet No. 17, which is a 20- 
page pamphlet, describing the Sorge- 
Cochrane hot-process system of soft- 
ening boiler-feed water. This process 
is based upon the fact that chemical 
reactions are more rapid and complete 
in hot water than in cold water, and 
the precipitates are less soluble and 
coarser, so that they settle more rapid- 
ly. It is claimed that for these reasons 
more complete elimination of scale- 
forming matter is possible with an ap- 
paratus of a given size and with a 
given amount of excess reagent than 
if the water be treated cold, and that 
since the boiler feed water should be 
heated in any case, the hot process is 
the logical system to use for prevent- 
ing scale in boilers. In the Sorge- 
Cochrane hot-process system the heat- 
ing and chemical treatment apparatus 
are combined, the heater portion being 
similar to the Cochrane open-feed wa- 
ter heater. The water is first heated 
by exhaust steam while falling over 
trays, after which suitable chemical re- 
agents are added as the water enters 
the reaction and sedimentation cham- 
bers, passing thence to the filters. 

The Burnley Battery & Manufactur- 
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ing Company, North East, Pa., an- 
nounces that in the suit of that com- 
pany versus the Doubleday-Hill Elec- 
tric Company, on February 8, 1914, it 
was ordered, adjudged and decreed as. 
follows: “(1) That as against this de- 
fendant the letters patent here in suit 
(No. 608,973, for soldering flux, dated 
August 8, 1898, to James A. Burnley, 
as assignee of William Burnley) are 
in all respects good and valid in law; 
that the plaintiff above named is the 
true and lawful owner of the said let- 
ters patent and all rights therein, 
thereto and thereunder; and that the 
defendant above named has infringed 
the said letters patent in its sale of two 
soldering fluxes called “Nokorode” 
and “Allen,” respectively. (2) That an 
injunction issued out of and under the 
seal of this court perpetually restrain- 
ing and enjoining the said defendant, 
its officers, agents, employes and work- 
men, from any further manufacture, 
sale or use of either of the solder- 
ing fluxes above mentioned, as well as 
from otherwise infringing the said let- 
ters patent here in suit and the ex- 
clusive rights of the said plaintiff there- 
under. (3) That the said plaintiff do 
recover of the said defendant the cost 
of this suit to be taxed.” 


| Record of Electrical Patents. 
~ Issued by the United States Patent Office, February 23, 1915. 


1,129,062. Mine Section Insulator Switch. 
G. H. Bolus, assignor to Ohio Brass Co., 
Mansfield, O. Sectionalizing trolley switch. 

1,129,077. Suspension Device for Trolley- 
Wires and the Like. F. S. Denneen, as- 
signor to Ohio Brass Co. Nipple for hold- 
ing trolley ear is held on messenger wire 
by double clamp. 

1,129,087. Telephone Receiver. E. Gris- 
singer, Buffalo, N. Y. The magnet arma- 
ture is suspended by wires stretched to 


high tension. 

129,097. Electric Raliway-Switch. G. 
Hyler and B. Herbison, Lansing, Mich. 
Electromagnetically moved switch tongue. 

1,129,117. Arc Lamp. W. L. Patterson, 
assignor to Bausch & Lomb Optical Co., 
Rochester, N. Y. Feed for converging 
electrodes of projecting lamp. 

1,129,120. Automatic Signal and Control 
for Raliways. C. L. Pool, Sherman, Tex. 
Electric signal and train-stopping system 
controlled by third-rail circuits. 


1,129,125. Incandescent-Light Guard. C. 
F. Rubin, Milwaukee, Wis., assignor of 
one-half to J. T. Hobson. Guard cage 


made of ring with spring arms. 

1,129,126. Hot-Wire Electric Measuring 
instrument. O. Schumann, assignor to 
Hartmann & Braun A.-G.,. Frankfort-on- 
the-Main, Germany. Hot strip in form of 
thin ribbon of relatively small length 
clamped to and extending between large 
supporting blocks. | 

1,129,143. System of Automatic Block- 
Signaling for Electric Railways. F. Town- 
send, New York, Y., assignor to Gen- 


eral Railway Signal Co. A. C. signaling 
system. 
1,129,147. Power System for Autovehicies. 


R. Varley, assignor to Varley Duplex Mag- 
net Co., Jersey City, N. J. Electric motor 
starter and current generator. 

1,129,181. Press Plate. G. W. Ehrhardt 
and M. Schiavon, Chicago, Ill. Has electric 
heating coils in porcelain tubes. 

1,129,182. Heated Press Piate for Em- 
bossing. G. W. Ehrhardt and M. Schiavon. 
Modification of above. 

1,129,202. Compressibie Track Ramp. E. 
M. Jones, assignor to Jones Signal System 
Co., Atlanta, Ga. Depression of ramp closes 
a signal circuit. 

1,129,205. Automatic Train-Stop. E. M. 
Jones, assignor to Jones Signal Svstem Co. 


Includes motor-operated movable track 
ramp. 
1,129,216. Ignition-Generator for Elec- 


tric Starting Systems. A. McMurry, 
Sound Beach, Conn. An ignition genera- 
tor forms part of starting motor and is 


ee to ignition circuit only at 
start. 
1,129,231. Transformer. L. T. Robin- 


son and J. R. Craighead, assignors to 


General Electric Co. Instrument trans- 
former with auxiliary reactance, winding 
adjoining secondary and in quadrature 


o it. 

1,129,234. igniter for Internai - Com- 
bustion Engines. M. P. Ryder, Springfield, 
Mass. Has two reciprocating armatures. 

1,129,236. Warmer for Steering-Wheels. 
C. T. Schroyer, Sioux Falls, S. D. Has two 
electrically heated sections, 

1,129,241. Electroplating Apparatus. C. N. 
Smith assignor of one-half to D. C. Cook 
Publishing Co., Elgin, Ill. Adjustable clamp- 
ing connectiion to busbars. 


1,129,263. Mechanical Time Switch for 
X-Ray Systems. . A. ‘Winter, East 
Orange, . J., and R. Klett, New York, 


N. Y., assignors to Kny-Scheerer Co. 
erated by spring motor. 

1,129,271. Device for Sterilizin 
cal Instruments. W. Boehm, Eerlin, Ger- 
many. Electric heater closely fits about 
small Instrument. 

1,129,277. Connection-Protector and 
Troiley-Replacer. A. J. Conlon, P. J. Mur- 
phy and J. T. Tighe, Scranton, Pa. Guard 
for trolley frog. 

1,129,285. Adjusting Device for Arc 
Lamps. L. Fort, Jersey City, N. J. Mod- 
ified mast arm and lamp-raising device. 
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1,129,287. Electromagnetic Switch. S. 
E. Gamble, Petaluma, Cal. High-tension 
oil switch. ; 

1,129,292. Electric Signaling Mechanism 


for Elevators. H. A. Humphrey, asésignor 
to Safety Elevator Lock & Signal Co., 
Kansas City, Mo. Includes car and floor 
signals and circuits controlling them. 

1,129,305. Car Signal. J. F. McElroy, 
Albany, N. Y., assignor to Consolidated 
Car-Heating Co. All of the series circuit- 
closers must be closed before the multiple 
circuit-closers become effective. 

1,129,306. Process of Introducing Iron 
Into Foods, Drugs, and Beverages. H. L. 
Marsh, Philadelphia, Pa. Includes final 
electrolysis with iron as anode. 


1,129,307. Process of Forming Com- 
pounds of Iron and Carbohydrates. H. 
L. Marsh. Consists in passing electric 


current through solution of refined sac- 
charose with fron as anode. 

1.129.317. Telautographic Apparatus. G. 
S. Tiffany, assignor to Gray National Tel- 
autograph Co.. New York, N. Y. Relates 
to the receiving-pan lifting and lowering 
means. 

1,129,330. Converter. C. L. Cadle, as- 
signor to Electric Rallwav Improvement 
Co., Cleveland, O. Each commutator seg- 
ment has a narrow trailing segment con- 
nected to it through resistance. 

1,129,257. Lightning Conductor for Tele- 
phone Lines. M. G. Mitchell, assignor to 
National-Standard Co., Niles, Mich. Tele- 


phone lightning arrestor connected with 
lightning rod. 

1,129,358. Lightning Conductor. M. G. 
Mitchell, assignor to National-Standard 
Co. The distributer point has special 
base part for support and connection to 
lightning conductor. 

1,129,377. Method and Apparatus for 
Protecting the Electrodes In Arc Furnaces. 
J. I. Bronn and W. Schemmann, assignors 
to Rombacher Hiittenwerke, Rombach, Ger- 
many. Consists in causing steam to im- 
pinge against the electrodes where they 
enter the furnace. 

1,129,381. Electrical Heater. F. E. Carl- 
son, assignor to Landers, Frary & Clark, 
New Britain, Conn. Special support for 
heating coils. 

1,129,391. Means for Opening and Clos- 
Ing Doors. A. Höhne and H. Krake, Leib- 
zig, Germany. Operated by electric motor. 

1,129,395. Renewable Cartridge Fuse. H. 
M. Huxley, assignor to Economy Fuse & 
Mfg. Co., Chicago, Ill. Special means for 
tightly clamping ends of fuse element. 

1,129,424. Wave-Modlifier for X-Ray Sys- 
tems. C. M. Peabody, South Orange, N. J., 
assignor to Kny-Scheerer Co. Commutator 
device. 

1,129,425. Means for Automatically Stop- 
ping Railroad Motors. W. F. Pettes and 
A. E. Spicer, New York, N. Y., assignors 
to said Pettes. Semaphore-controlled elec- 
trical signaling, power-shut-off, and brake- 
control system. 

1,129,438. Illuminating Device. H. Alex- 
ander, assignor to Alexalite Co.. New York, 
N. Indirect fixture with concealed 
lamp and corrugated reflecting bowl sup- 
ported from within. (See cut on page 464.) 

1,129,445. Contact-Maker and Interrupt- 
er for ignition Systems. W. C. Brinton, 
Jr., Manoa, Pa., assignor to himself, and 
E. S. Philips. Has two interconnected 
contact disks. 

1,129.446. Contact-Maker and Interrupt- 
er. W. C. Brinton, Jr., assignor to himself 
and E. S. Philips. Includes two levers, one 
operating the other. 

1,129,447. Inclosed Fuse. W. J. Britt, 
Jr., assignor to Killark Electric Mfg. Co., 
St. Louis, Mo. Means for connecting re- 
oe fuse element to knife-blade termi- 
nal. 

1,129,459. Renewable Cartridge Fuse. A. 
I. Eustice, assignor to Economy Fuse & 
Mfg. Co., Chicago, Ill The end caps are 
arranged for clamping the fuse element 
and providing helical venting passage. 

1,129,460. Terminal Bushing. S. W. Farns- 
worth, assignor to Westinghouse Electric 
& Mfg. Co. Condenser-type terminal for 
high-tension apparatus. 

1,129,463. Transformer. C. Le G. Fortes- 
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cue, assignor to Westinghouse Electric & 
Mfg. Co. High-tension winding with sub- 
divided coils and an insulating structure 
comprising alternate layers of insulating 
and conducting materials, the layers of the 
latter being superposed and forming parts 
of connections between coils. 

1,129,464. Transformer and Winding. C. 
Le G. Fortescue, assignor to Westinghouse 
Electric & Mfg. Co. High-voltage coils 
are of graded widths, having the same 
length of mean turn and surrounding the 
intermediate core leg. 

1,129,465. Transformer. C. Le G. Fortes- 
cue, assignor to Westinghouse Electric & 
A metal sheath surrounds the 
has a tubular projection 
through which the terminals extend. 

1,129,466. Transformer Terminal. C. Le 
G. Fortescue, assignor to Westinghouse 
Electric & Mfg. Co. Condenser-type ter- 
minal with cooling coil in center and top. 

1,129,467. Terminal for Electrical Appara- 
tus. C. Le G. Fortescue, assignor to West- 
inghouse Electric & Si o. Modified 
form of condenser terminal for high-tension 
transformer. 

1,129,468. Terminai Bushing. C. Le G. 
Fortescue, assignor to Westinghouse Elec- 
tric & Mfg. Co. Surrounding condenser- 
type terminal is an insulating structure 
auaped to conform to the electrostatic 


eld. 

1,129,469. Transformer. C. Le G. For- 
tescue, assignor to Westinghouse Electric 
& Mfg. Co. Surrounding the high-tension 
winding is an insulating structure com- 
prising interleaved insulating and eonduct- 
ing members, part only of the latter be- 
ing eonnected to the coils. 

1,129,470. Aliternating - Current Trans- 
former. C. Le G. Fortescue, assignor to 
Westinghouse Electric & Mfg. Co. The 
high-tension coils are imbedded in and 
separated by an insulating sleeve surround- 
ing the core. 

1,129,471. Transformer Winding. C. Le 
G. Fortescue, assignor to Westinghouse 
Electric & Mfg. Co. Has two groups of 
coils connected in series, in which pairs of 
coils from the two groups alternate in posi- 


tion. 

1,129,472. Electric Current Transformer. 
C. Le G. Fortescue, assignor to Westing- 
house Electric & Mfg. Co. Modification of 


above. 

1,129,473. Transformer for Electric Cur- 
rents. C. Le G. Fortescue, assignor to 
Westinghouse Electric & Mfg. Co. Con- 
ductors imbedded in the insulating struc- 
ture have high resistance to limit capacity 
currents therein. 

1,129,474. Transformer. C. Le G. For- 
tescue, assignor to Westinghouse Electric 
& Mfg. Co. Modification of above. 

1,129,486. insulating Structure. F. W. 
Harris, assignor to Westinghouse Electric 
& Mfg. Co. Insulating terminal bushing of 
modified condenser type. 

1,129,499. High-Voltage Transformer. J. 
E. Mateer, assignor to Westinghouse Elec- 
tric & Mfg. Co. Instrument transformer 
has low-tension winding surrounding an in- 
sulating sleeve; on this winding is an in- 
sulator supporting the top of the high-ten- 
sion winding that passes through the 
sleeve. 

1,129,500. Terminal Bushing. J. E. Ma- 
teer, assignor to Westinghouse Electric & 
Mfg. Co. Condenser type; has hermeti- 
cally sealed jacket for the tapered end. 

1.129,512. Electric Furnace. S. Peacock, 
assignor to International Agricultural Cor- 
oration, New York, N. Y. Resistance type 
urnace with stack-like chamber, oppo- 
sitely disposed electrodes, and means for 
feeding the charge through chamber and 
withdrawing the finished product, also for 
feeding a gas through the chamber and 
withdrawing gaseous products. while main- 
taining the chamber gas-tight. 

1,129,513. Process of Making Compounds 
in Electric Furnaces. S. Peacock, assignor 
to International Agricultural Corporation. 
Consists in passing predetermined quanti- 
ties of conducting resistor material and 
charge material through the reaction zone, 
maintaining the voltage too low to permit 
arcing and regulating the current to pro- 
duce required temperature. 

1,129,520. Insulating Body for Electrical 
Apparatus. K. C. Randall, S. W. Farns- 
worth and C. Le G. Fortescue, assignors to 
Westinghouse Electric & Mfg. Co. Has its 
surfaces so shaped as to conform = closely 
to the lines of force of the electric field. 

1,129,521. Electrical Insulator. K. C., Ran- 
dall, S. W. Farnsworth and C. Le G. For- 
tescue, -assignors to Westinghouse Electric 
& Mfg. Co. Suspension insulator with ex- 
ternal bell-shaped metal dome and pendent 
ball-headed hanger and insulating material 


between, shaped to conform to electro- 
static field. 
1,129,541. Electric Relay System. J. Berg- 


man, Brooklyn, N. Y. Combination of mes- 
senger call boxes, relays, register and 
huzzer. 


1,129,643. Automatic or Semi-Automatic 


Telephone-Exchange System. G. A. Betu- 
lander, Villa Castor, Sweden. Includes 
combining relays, selecting relays and se- 
lector switches. 

1,129,553. Support for Electric Con- 
ductors. T. J. Cope, Philadelphia, Pa. Ca- 
ble-rack bracket with special removable 
hook connection between inner bracket end 
and upright bar. 

1,129,568. Electrical Switch. B. D. Hor- 
ton, assignor to Detroit Fuse & Mfg. Co., 
Detroit, Mich. Armor-clad spring plunger 
switch, with external operating lever. 

1,129,569. Electrical Switch. B. D. Hor- 
ton, Detroit, Mich. Iron-clad service knife 
switch with special bearing for the handle 
at the side. 

1,129,570. Locking Device for Switches. 
B._P. Horton. Inclosed reciprocating switch 
can be locked in open-circuit position. 


1,129,584. Magnetic Testing Device. T. 
J. Murphy, Rochester, N. Y., assignor of 
one-half to J. P. B. Duffy. Coils of test 
etree connected like Wheatstone 
ridge. 

1,129,602. Case for Portable Electric 
Lamps. C. H. Polland, assignor to Jen- 


nings Brothers Mfg. Co., Bridgeport, Conn. 
Case surrounds cell and has top aperture 
for lamp and switch at bottom. 

1,129,603. Spark Plug. W. H. Quacken- 
bush, Jamesburg, N. J. Details of con- 


struction. 

1,129,614. Electric Stop Device for 
Knitting-Mahines. F. W. Sumner, Canton, 
Mass. Electrically controlled latch for 
holding the clutch in operating position. 

1,129.628. Indicator for Electric Switches. 
H. H. Berry, London, England. A reflector 
is brought into raised position to reflect 
light when the handle is operated to close 
the switch. 


No. 


1,129,438.—Indirect Fixture. 


1,129,632. Electric SIgn: ; 

Chicago, Ill. Electric mps within the 
casing. 

1,129,690. Electric Storage Battery. K. 
Knobloch, assignor to Storage Battery Ap- 
pliance Co., Baltimore Md. Between hori- 
zontal ribs of grid are connecting bars in- 
clined toward a point above terminal. 

1,129,700. Dynamo. M. S. Lysinger, Nor- 
ristown, Pa. Has inclosed casing and sup- 
ported shaft extenison for driving pulley. 

1,129,728. Clock-Striking Apparatus. C. 
J. Rasmussen, Seattle, Wash. Striking of 
the clock gong closes electric alarm cir- 


cuit. 

1,129,757. indicator for Snap-Switches. 
G. Ð. Thomas, assignor to Perkins Electric 
Switch Mfg. Co., Bridgeport, Conn. Rotary 
indicating disk. 

1,129, Power-Transmission Gearing. 
V. G. Apple, assignor to Apple Electric Co., 


A. J. Brown, 


Dayton, O. For connecting electric start- 
ing motor to engine. 

1,129,782. Cord Support. C. H. Bissell 
and D. C. Gidley, assignors to Crouse- 
Hinds Co., Syracuse, N. Y. For electric 
drop cords. 

1,129,786. Burglar-Alarm. W. T. Brad- 
shaw, Oakland, Cal. Special circuit-closer. 

1,129,805. Signalling System. O. T. Lade- 
man, assignor to Morse Code Signal Co., 
Milwaukee, Wis. Each substation has a 


Step-by-step element operated by alternat- 
ing current from the central station to 
control a circuit-changing element. 
1,129,808. Switching Device. O. M. 
Leich, assignor to Cracraft, Leich Electric 
Co., Genoa, Ill. Telephone hook switch. 


1,129,812. Electric Switch. D. E. Robin- 
son, Enid, Okla. Double-throw lever-re- 
ciprocated sliding switch. 

1,129,818. Negative Electrode and Proc- 


ess of Making the Same. W. Tassin, Wash- 
ington, D. C. Composed of an intimate 
mixture of cuprous and cupric oxides, 
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1,129,821. Wireless Telegraphy. L. Tron- 
chon, assignor to Compagnie Generale Ra- 
dio-Telegraphique, Paris, France. Tuning 
through a combination of tight and loose 
coupling. 

1,129,822. Magnetic Separator. G. ULN- 
rich, assignor to Fried. Krupp Aktienge- 
sellschaft, Grusonwerk, Germany. Includes 
a horizontal rotating cylinder and an un- 
derlying magnetic pole and disks serving 
as armatures thereto. . 

1,129,830. Water-Wheei Governor. J. 
Pearson, Somerset, Wis., assignor of one- 
half to J. F. Williamson. Electric control 
system governed by the generator load. 


1,129,833. Signal Lamp. . W. Koob, 
Montrose, Colo. Transparent rotatable 
panel with lamp behind the panel and 


means for projecting light outwardly from 
the axis of lamp rotation. 


Patents Expired. 


The following United States electrical 
patents expired March 1, 1915: 


599,718. late for Accumulators. W. 
Majert, Grunau, Germany. 

699,742. Apparatus for Visible Signal- 
ing. L. Sellner, Vienna, Austria Hungary 

559,766. Insulated Railway Joint. : 
Clark. Philadelphia. 

699,789. Transformation of Alternating 


Currents Into Direct Currents. A. Müller, 


Hagen, ny. 
599,791. Electric Motor. O. H. Pieper 
and A. F. Pieper, Rochester, N. Y 


599,801. Toll-Collecting Device for Tel- 
ephones. C. E. Scribner, Chicago, Ill. 
599,803. Rheostat. 5. H. Short, Cleve- 


nd, O. 
599,804 to 599,806. Method of and Means 
far Controlling Electric Motors. s. H. 


Short. 

699,807. Pneumatic Controlling Mechan- 
ism for Electric Railway Cars. S. H. 
Short. 

599.810. Alternating-Current Motor. W. 
Stanley, Pittsfield, Mass. 


599,815. Varipolar Motor or Dynamo. H. 
H. Wait, Chicago, Ill. 
&99,818. Electric Arc Lamp. E. P. War- 


ner and H. H. Wait, Chicago, Ill. 
W. M. Brown, 


599,828. Electric Railway. 
Johnstown, Pa. 
599,832. Warp Stop-Motion for Looms. 


C. Crompton, Worcester, Mass. 
599,862. Electrically Propelled Vessel. 
D. O'Flaherty, Kansas City, Mo. 


599,867. Telephone Transmitter. J. H. 
Rogers, Bladensburg, Mà. 

599,868. Electric Car Trolley. W. H. 
Russell, Newcastle, Canada. 

599,880. Electric Arc Lamp. C. Tepel, 
Bennett, Pa. 


699,881. Magnetic Closer. J. N. Thomas, 
Johnstown, Pa. 

699,891. Electric Contact Device. J. L. 
Buchanan, Johnstown, Pa 


599,892. Electric Regulator for Dyna- 
mos. W. H. Chapman, Portland, Me. 
599,910. Incandescent Electric Lamp. J. 


T. Lister, Cleveland, O. 


699,913. Electric Motor. E. McNerney, 
Pittsfield, Mass. 

599,918. Motor Casing. S. H. Short, 
Cleveland, O. 

599,929. Quick-Break Switch. H. P. 
Davis, Pittsburgh, Pa. 

599,930. Switch for Electric Circuits. 
H. P. Davis, Pittsburgh, and E. F. Har- 
der. Wilkinsburg. Pa. 

699,931. Electric Arc Lamp. H. P. Davis 


and F. Conrad. Wilkinsburg, Pa. 

699,932. Method of and Apparatus for 
Regulatin Electric Motors. B. Franken- 
field and D. C. Jackson, Madison, Wis. 

599,940. Non-Synchronous Electric Mo- 
B. J. Lamme, Pittsburgh, Pa. 
Direct-Ċurrent Electrical Ma- 
chine. B. J. Lamme. 


599,942. Inductor Dynamo. B. J. Lamme. 

599,943. System of Electrical Distribu- 
tion. E. J. Lamme. 

699,947. Electrically Propelled Vehicle. 
. R. berg, Pittsburgh, Pa. 

699.954, Switch for Flectric Circuits. G. 
Wright, Wilkinsburg, Pa. 

599,975. Portable Electric Lamp. L. 
Paget. New York. N. Y. 

600,037. Weighing Machine. F. H. 
Richards, Hartford, Conn. 

600,057. Rheostat and Electric Heater. 


H. P. Ball, Brooklyn, N. Y 


600,058. Flexible Electric Conductor. A. 
Bournonville, Philadelphia, Pa. 

600,063. Strain Insulator. H. Car- 
michael, Malden, Mass. 

600,073. Telegraph Cable. J. J. Hall, 
Slough. England. . 

600,088. Current Collector for Dynamo- 
Electric Machine. G. . Nel, Philadel- 
phia. Pa. 

600.092. Electrically Operated Hoisting 
Machinery. A. J. Shaw, Muskegon, Mich. 

600,101. Supply System for Electric Rail- 
ways. D. Urquhart and F. Wynne, Lon- 


don, England. 
600,112. Hlectric Switch. 
Denver, Colo. 


J. J. Fint, 


March 6, 1915 
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ELECTRIC VEHICLE OPERA- 
TION—AN ACTUAL SERVICE 
STUDY. 
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By Arthur S. Wells. 


The installation of large fleets of 
electric vehicles as a solution of de- 
livery and transportation problems 
has, within the last few years, become 
so common and so admittedly success- 
ful that extended arguments in its 
favor are almost superfluous. More- 
over, it is not the purpose of this article 
to debate the question from any point 
of view, but rather to give a general 
description, largely from an operating 
point of view, of a typical electrical 
vehicle charging plant and its opera- 
tion. 

The subject may be conveniently di- 
vided into five general headings as fol- 
lows: 

(1) Generation and distribution of 
current for batteries. 

(2) The vehicles themselves. 

(3) Batteries and related equipment. 

(4) Garage organization. 

(5) General conclusions as to cost, 
reliability, etc. 


Generation and Distribution. 

The current for charging the stor- 
age batteries may be generated di- 
rectly by direct-current machines or 
converted from an alternating-current 


source by any one of a number of. 


transforming or rectifying devices, the 
most common of which are the mer- 
cury-arc rectifier, the rotary converter, 
and the motor-generator set. The 
field of the mercury-arc rectifier is re- 
stricted more to small installations 
where only one or two cars are used, 
while for a large installation employing 
alternating current a motor-generator 
set or a rotary converter would be 
used. 
To -' n+ ander consideration gen- 
5 ay urent for both light- 
Loo papo- ?’s throughout 
~c: os that no auxiliary gen- 
ì “uve cter sets were neces- 
| rging equipment. 
-1 layout of the plant in 
he garage equipment was 
vas about as shown in the 
erowith, 
¿ nter is the packing and 
m partly surrounded by a 
| atform, about which the 
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cars are ranged. From the main 
switchboard in the engine room cur- 
rent at 125 volts is led to the distribut- 
ing panels and thence through charg- 
ing rheostats to numbered charging 
plugs at each car station. Each one of 
these plugs has a correspondingly 
numbered switch on the distributing 
board and the car itself bears the same 


number so that the charging of 100- 


cars is a comparatively simple matter 
easily attended to by one man. 

The condition of any battery on 
charge may be quickly determined 
from the meter readings at the dis- 
tributing board at the expense of a few 
steps only. If, as the charging pro- 
ceeds, the successive readings indi- 
cate that some particular battery is not 
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pairs and smoother operation. All 
motors are designed to carry 250 per 
cent overload current and will stand 
rough usage. 

The controllers used are of the drum 
type giving, usually, four speeds ahead 
and two reverse. This simple and 
flexible speed control is one of the 
most noteworthy features of the elec- 
tric. 

Such a car with a load rating of from 
1,500-2,000 pounds would, including 
body, motor and battery, weigh in the 
neighborhood of 5,000 pounds, so that 
with only three and one-half horse- 
power no great speed can be expected, 
and in fact the manufacturers only 
guarantee from 10 to 12 miles per hour 
on hard level roads for cars of this 


Engine Room Boiler Room 


Shipping Room 


Diagram Showing Layout of Garage Equipment and Relation of Loading Platforms to 
Facilities for Housing Electric Vehicles. 


building up as it should then a close 
range examination of the battery itself, 
and if necessary, of the individual 
cells, may be made. | ` 

Vehicles. aos 

Electric cars, of course, like gas ma- 
chines, vary widely in details of con- 
struction according to the manufac- 
turer so that only a bare outline as to 
motors, control and general equipment 
can advantageously be given. 

A car typical of those that one com- 
pany was using two years ago will be 
selected as an example. This vehicle was 
driven by two series motors of about 
one and three-quarters rated horse- 
power each at 85 volts through gears 
to a counter-shaft and thence through 
roller chains to the rear axle. The 
use of a differential is of course un- 
necessary with such an arrangement. 

The gear drive on the counter-shaft 
has been found to wear out quickly 
and, on the whole, to give unsatisfac- 
tory results so that on some of the 
newer cars a silent chain was substi- 
tuted with a consequent saving for re- 


type, with still lower ratings for 
heavier machines. 

Of course, you might say, “Why not 
use a motor of higher voltage and 
thus gain in power without adding any 
weight ”* But it must be remembered 
that in order to add two volts at the 
motor ‘terminals we must increase the 
weight of battery over 40 pounds so 
that any appreciable increase in volt- 
age will result in a prohibitive increase 
in battery weight. The Edison cell 
has a considerable advantage in this 
respect but still is too heavy to permit 


the employment of higher voltages. 


Batteries. 

The most important item in the en- 
tire system, both from the financial 
point of view and from the standpoint 
of continuous operation, 1s probably 
the installation and care of batteries. 
Perhaps the best method of discussing 
batteries will be to take the unassem- 
bled details as they come to the bat- 
tery room from the manufacturer and 
follow out the various steps in their 
preparation and service. 
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Batteries can of course be bought 
assembled and ready for use, but in 
the case of a large installation where 
a competent battery man is employed 
it is very much cheaper and fully as 
satisfactory in every way to purchase 
the unassembled plates and jars and do 
the assembling in the garage. 

When storage batteries first came 
into use for vehicle work it was cus- 
tomary to use for each cell a com- 
paratively small number of thick plates 
because it was thought that thin 
plates, in spite of their known ad- 
vantage as regards capacity, would 
buckle and shed their active material 
in the strenuous service required of 
them in vehicle work. Later develop- 
ments, however, have made it possible 
to use plates as thin as _ nine-sixty- 
fourths of an inch, 21 plates to a cell, 
with a consequent large increase in 
ampere-hour capacity as well as a 
higher average voltage during dis- 
charge. 

A very common size of plate for 
vehicle work is the Philadelphia W. 
T. or its equivalent, using 19 plates 
per cell, 10 negatives and nine posi- 
tives. As the plates are received the 
terminal lug is considerably longer 
than necessary in the assembled cell. 

The method of binding the plates to- 
gether is to place them in a sort of 
jig especially designed for the size of 
plate used, having, around the lugs, a 
cavity of the proper shape into which 
molten lead may be poured, thus 
binding the plates together into groups 
of nine, for the positives, and 10 for 
the negatives; or 10 and 11, as the 
case may be. © 

Before this process can be carried 
out, however, each lug must be cut to 
the length required to fit the jig and 
the coating of oxide removed by scrap- 
ing, thus leaving a clean surface to 
which the lead binder will adhere. The 
cutting may be done in a number of 
ways, but perhaps the simplest is to 
use an ordinary fine-toothed carpen- 
ter’s saw. One sharp stroke of the 
saw and a smart blow will bréak the 
lug cleanly so that if a stop is used 
to automatically fix the length, very 
quick, as well as accurate, work can 
be done. 

When the plates have been cast to- 
gether in the jigs the next step is the 
process of “burning.” This is done 
with a small oxy-hydrogen jet flame 
by means of which all irregularities in 
the cast binder are melted down, the 
edges smoothed over and the ends of 
the lugs firmly soldered to the binder. 
Defective castings may be patched up 
by the use of the jet when otherwise 
nine or 10 expensive plates would be 
a total loss. 

Binders may be bought ready made 
which only need to be inserted over 
the ends of the lugs and burned, but 
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the casting method makes possible the 
use of scrap lead from discarded bat- 
teries and hence results in a consider- 
able saving. 

The next step is the placing of the 
separators between the plates and as- 
sembling them in hard rubber jars 
when they will be ready for the addi- 


tion of electrolyte and the initial 
charge. Basswood separators from 
three - thirty - seconds to three - six- 


teenths of an inch thick, with corru- 
gations running lengthwise, are most 
commonly used for vehicle work. This 
type of separator lasts fully as long as 
the plates themselves and when prop- 
erly cured gives no trouble. They are, 
of course, cheaper than either rubber 
or glass and more rugged than the 
latter. If, however, the acetic acid 
which is present in all woods has not 
been completely removed it may be re- 
leased at high temperatures (100 de- 
grees Faħrenheit or more) and in a 
short time ruin the cell by local action. 
A number of years ago one garage had 
serious troubles with its batteries. 
They began to lose capacity at an 
alarming rate and in spite of heavy 
overcharges cars were stranded day 
after day for lack of power on runs 
that they had formerly been making 
without difficulty. After weeks of un- 
rewarded trouble hunting on the 
part of the garage force, the battery 
manufacturers were appealed to. For 
a time they, too, were puzzled, but a 
chemical analysis of the separators 
then in use disclosed the presence of 
acetic acid. A new lot of separators 
soon relieved the trouble. 

It is interesting to note that the 
heavy overcharges that the batteries 
had been receiving probably only ag- 
gravated the trouble because the 
higher temperatures thus set up in the 
cells was freeing more and more of 
the injurious acetic acid and thus 
hastening the destruction of the bat- 
tery. 

Most cars employing lead-cell bat- 
teries run on 42 cells, thus assuring 
an average voltage of about 80. 
Forty-two cells assembled in one unit, 
however, would weigh about 1,600 
pounds, so that the battery is usually 
divided into two units of 21 cells, each 
in a box of anti-acid treated wood. 
The specific gravity of electrolyte as 
first added is, for vehicle work, from 
1.24 to 1.25, somewhat higher than for 
stationary service. Excessively high 


densities are ruinous to the negative 


plates, while very dilute acid causes 
sulphation and seems to have in addi- 
tion a corrosive effect. 

Before permanent installation in a 
car, the new battery is first charged 
in the battery room and the action of 
each individual cell carefully watched 
throughout the entire charge, readings 
of the specific gravity and voltage 
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being periodically taken. After in- 
stallation the battery does not, of 
course, receive such detailed care. Its 
time of charge is then regularly 10 
hours at an average rate of about 35 
amperes. Upon the care with which 
the charging is done largely depends 
the life of the battery, so that the work 
should be in charge of a competent 
man. 

A great increase in life is claimed 
for the “no-gassing’” charge. Under 
this system each daily charge is begun 
at the normal discharge rate and so 
continued until gassing commences. 
The rate is then reduced in several 
steps keeping always below the gassing 
point, until the finishing rate is 
reached, when gassing will be so slight 
that it can do no harm. The charge 
is then continued until the total bat- 
tery volts has risen to within about 
two volts of the maximum attained on 
the last previous overcharge. 

Once a week the battery is given an 
overcharge at the finishing rate until 
voltage and specific gravity have 
stopped increasing for from two to 
four hours. The object of the over- 
charge is to prevent any serious 
amount of sulphation. At wider in- 
tervals, say every two months, the bat- 
tery jars are thoroughly cleansed and 
all sediment removed from the bottom. 

Gassing, as it is called, is due to the 
inability of the charging current to find 
lead sulphate. Whenever there is any 
excess of current over the amount to 
which sulphate is readily accessible, 
this excess dissipates its energy in 
breaking up the water of the electro- 
lyte into gasses and thus does no use- 


ful work. With thick plates the pre- 


vention of gassing is practically im- 
possible, but when thin plates are 
used, as is always the case in vehicle 
work, the active material is more 
readily accessible and gassing may, 
with the exercise of a little care, be 
practically eliminated, with a conse- 
quent increase in battery efficiency. 

The importance of this is clearly 
shown by the statement that one plant 
claims to have reduced its monthly 
power bill from $800 to $600, or 25 
per cent, by the use of careful charg- 
ing methods and the elimination of 
gassing. 

From some figures obtained in a 
plant where no unusual attempt at ef- 
ficiency was made the ratio of ampere- 
hours input to output was found to be 
from 230/350 to 270/350, or from 66 
per cent to 77 per cent watt-hour ef- 
ficiency at the switchboard (including 
losses in the rheostats and leads) may 
be as high as 70 per cent, while that 
of the battery alone is often 80 per 


cent, 10 per cent being lost in the 
rheostat. 
One battery company claims an 


average life of 16 months for their 


| 
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“Tronclad=Extde”’ 


The Battery for Commercial “Electrics” 
“DOING ITS DUTY EVERY DAY” 


The ‘fronclad-Exide’’ Battery is in its fifth | 
year of successful service. Its record for the past | | 
four years stands as absolute proof of the cor- 
rectness of its design. 


It is unquestionably the battery for commer- 
cial service. It is reliable—day-in and day-out— 
every day in the year. No delays—no fuss—no 
inconveniences. Always dependable. 


It is the battery for big loads—rough or hilly 
roads—hard service. | 


The ‘“fronclad-Exide” Battery hauls the 
most for the longest time with the least trouble | 
and at the least expense. 


It is economical to use and economical to 
maintain. [t’s good when new and it stays good. 
It’s a business battery for business men. 


It is used by the largest electric vehicle users 
in the country. 


It is the battery for Central Stations to en- 
dorse. It makes friends—it saves regrets. 


£.5.8.C0, $32 


These are our claims for the ‘‘ fronclad=Exidc’’ Battery. 
More convincing, however, is “what the other fellow says.” 
Get a copy of the new ‘‘ Tronclad=Exide’’ testimonial book. 
It contains letters from vehicle owners who have used one or 
more ‘‘ Tronclad<-Exidce’’ Batteries for three years or over. | 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 


e “Chloride Accumulator”, The “Tudor Accumulator” 
The * Exide’, “HMycap-Exide”, “Thin-Exide’’ and “ Tronclad-Exide’’ Batteries 


New York Boston Chicago Washington PHILADELPHIA, PA. Denver San Francisco Seattle St. Louis 
Cleveland Atlanta Pittsburgh Detroit 1888-1915 Rochester Los Angeles Toronto 
886 ‘ Exide’’ Distributors 12 ** Exide” Depots ** Exide ’’ Inspection Corps 
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batteries in ordinary service. In one 
actual installation under the hardest 
kind of service, the average fife is 
about 14 months, so that the claim of 
16 months seems reasonable enough. 
The true measure of battery life is, of 
course, the actual number of charges 
and discharges it stands up under. 

In connection with batteries it might 
be stated that the battery room should 
fulfill a few simple but, in the main, 
important qualifications which are 
enumerated below. e 

(1) There should be good ventila- 
tion, if necessary by means of fans. 

(2) No iron work should be used on 
any of the fittings. 

(3) A lead-lined or glass tank should 
be provided for mixing the electrolyte. 

(4) The room should not be located 
near a source of ammonia, such as a 
stable or refrigerating machine. 

This latter precaution, although given 
by a prominent writer on the subject, 
may not be very important as the fol- 
lowing example shows: A battery 
room, where the batteries for about 
50 cars were handled, was bordered 
on one side by a stable and on the 
other by an ammonia compressor, and 
in spite of the fact the walls were 
hardly more than thin board partitions 
no troublesome effects were ever ob- 
served. 

' Organization. 

Thus far a description of the three 
essential elements of the plant has 
been given. The next step will be to 
outline a scheme of organization and 
illustrate its workings. The garage 
force is divided, by the Ward Motor 
Car Company, in its scheme of or- 
ganization, into four headings, as fol- 
lows: Washing and polishing depart- 
ment; Inspection and repair; Battery 
charging and repair; Power. 

The system further provides for a 
cost keeping system by means of three 
sets of records: Daily car report 
card; Mofithly report card; Parts re- 
newal card. 

The daily report card is kept by the 
operator himself until he is through 
for the day. It then has entered his 
name, car number, number of trips 
made, total mileage and condition of 
car when turned in. In addition, all 
accidents, no matter how unimportant, 
are supposed to be noted. 

The monthly card contains a sum- 
mary of the total costs and mileage 
on one car for the given period. This 
may be for one month or any other 
convenient interval, depending usually 
on how often the concern closes its 
books. The items included are vehicle 
condition, battery number, power cost, 
accident cost, total cost and route 
number for each working day of the 
period. 

The parts renewal card gives a com- 
prehensive report of the life of the 


various parts and is also an effective 
check on the garage force and the 
manufacturers of parts as well. 

In order to illustrate the workings 
of the system a typical working day 


‘will be outlined beginning when the 


cars leave for the first trip in the 
morning and ending when they are 
ready for the following day. 

In the baking plant from which most 
of the accompanying illustrations were 
drawn the cars left on the first trip at 
about 3 or 4 a. m. The routes would 
probably vary between a total of 15 
and 50 miles, the shorter ones being 
made twice a day, so that the average 
mileage per car was perhaps 30. The 
short-trip cars usually returned about 
10 a. m., when they were given a short 
boosting charge for about two hours 
before leaving on the afternoon trip. 

The effect of boosting on the life of 
the battery seems to be a matter of 
discussion, but if the boosting charge 
be carried on at such a rate that ex- 
cessive heating does not occur no harm 
should be done. That is, if a battery 
will give a certain number of charges 
and discharges when not boosted. it 
should give the same number with 
boosting, considering each boost as a 
charge. As a matter of fact, however, 
it is probable that boosts as ordi- 
narily carried out are somewhat harm- 
ful because they are hurried and ex- 
cessive current rates are employed, so 
that the battery is very often over- 
heated and gassed abnormally. Boosts 
are, however, unavoidable with certain 
types of service and a few cents loss 
in battery life may save a dollar for 
towing in dead cars. 

But to continue the day’s routine; 
about 3 p. m. the cars begin to come 
in from their last trip, the first ones 
being the “long trippers.” As each one 
passes through it is washed down and 
polished if necessary and then passed 
directly to its station where it is put 
on charge. If any car is held up on 
the road by accident or a weak battery 
a reserve car or gas machine is sent 
out to tow it in. In the meantime all 
the returning cars are inspected and 
the operator’s card examined to see 
whether any repairs are needed. If 
so they are immediately begun, if pos- 
sible, or provisions made for the sub- 
stitution of another car if the repairs 
required are too extensive for imme- 
diate completion. In any case. the 
equipment is carefully checked up, 
especially the motor commutators. 
Consistent and careful attention to 
commutators with frequent sandpaper- 
ing will save many a burned out motor. 

The batteries also receive their share 
of attention. The electrolyte is always 
kept above the tops of the plates by 
the addition of distilled water and the 
condition of the batteries occasionally 
checked up during the process of 
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charging, which lasts about 10 hours. 

By the time the car is ready for the 
next day’s run the daily record card has 
been completely filled out, turned over 
to the office and a clean card put in 
its place. 

The duty of the power department is 
to have always available at the charg- 
ing plugs, a supply of power sufficient 
for all the needs of the garage, but 
beyond that point they are not held 
responsible for any of the equipment, 
it being under the jurisdiction of the 
garage superintendent. 

Of course record cards are not used 
in a great many large installations and 
conditions of service vary widely with 
different kinds of business. Further- 
more, in planning any scheme of or- 
ganization it is very often advisable 
to design the organization to fit the 
men available rather than to arbitrarily 
choose a type organization just be- 
cause it has worked well somewhere 
else. However, the general outline of 
equipment and daily routine will in 
any case be about as described in the 
previous pages. 

Cost and Reliability. 

A study of the available data on 
operating costs seems to admit of only 
one conclusion; viz., the substitution 
of electrics for horse equipment will, 
except possibly under some very un- 
usual conditions, result in a very sub- 
stantial saving, as well as a vastly in- 
creased service efficiency. 

In considering data of this nature 
though, as in nearly all other business 
or engineering problems, it must be 
borne in mind that every problem has 


-its own peculiar features that do not 


admit of a general solution. 

The most thorough study of this 
subject yet attempted is that of the 
Massachusetts Institute of Technology, 
begun several years ago and still under 
consideration. For their preliminary 
investigation they divided vehicle traf- 
fic into two divisions: light work, such 
as parcel delivery, and heavy trucking. 
After collecting material from a great 
many sources cost data were com- 
piled that indicated a decided saving 
for the electric car over both gasoline 
and horse equipment. These figures 
coming, as they do, from an entirely 
unbiased source, of considerable au- 
thority, are very convincing. 

- There are, however, many other sets 
of published data from investigations, 
many of them very exhaustive, prac- 
tically all of which show the electric 
to be decidedly more economical. 

The Waverly Company ran a five 


_year test on gasoline, horse and elec- 


tric equipment and reached the fol- 
lowing conclusions: 

Daily cost—Horse equipment, $5.41; 
gas equipment, $4.25; electric equip- 
ment, $2.96. Saving over horse equip- 
ment 45.2 per cent. 
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Di ( New York Chteego Boston Cleveland W ashingtoa 
wr@esors in ù| Sao Francisco Los Angeles Portland, Oregon Seattle 


CLAIMED that the New Alkaline 

Storage Battery would make the Elec. 

tric Vehicle the cheapest means of Street 
Transportation, but I had only my private 
tests to satisfy me. Today thousands of Edison 
Batteries in thousands of Trucks and Delivery 
Wagons are making Operating Records that 
are easily investigated by all. After the four 
or five years of hard service that many of 
these vehicles have had, is it possible to deny 
that my claim is proved? 
A. Edis On 


HERE IS ONE RECORD—A REPORT — ON 
22 FIVE-YEAR-OLD EDISON BATTERIES 


COMPARE THESE 
EDISON FIGURES 
WITH THE COSTS 
OF ANY OTHER 
KNOWN METHOD 
A OF DELIVERY 


Thomas 


—— E 


¢ Edman 


Write for Bulletins on the use of Edison Batteries for Lighting 
Country Houses, Ignition and Lighting of Gasoline Cars, Yacht 
Lighting, Railway Train Lighting and Signaling, Telephone, 
Telegraph and Wireless and. High-priced or Low-priced Passenger 
Electrics. 


Edison Storage’ Battery Company 


Orange, New Jersey 


S Jor 
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ADAMS EXPRESS COMPANY 


242 WEST 47TH STREET 


Edison Storage Battery Company, Atte 
Orange, N. J. B 


MOTOR VEHICLE DEPARTMENT 


COEORGE STEVENS 
_ ter heeT Eh one 


on of 
A. Bachman, 
V.P.& Genl Mngr. 
Gentlemen: - 

Thank you for consentin © extend from five to 
six years the conditions of yetr guarantee regarding renen- 
al of positive plateg 

pe-aiverage operating cost per battery per month 
i\e twenty-two trucks at Indianapolis, equipped with 


Edison Batteries in Govember 1909)and averaging about 660 


per month, is as follows:- 


YEAR BATTERY MAINTENANCE CURRENT TOTAL 

(Refilling, new solution, (Purchased 

watering, cleaning, all by meter) 

repairs, inspection, etc.) 
1910 $10.05 317.62 
1911 8.93 16.44 
1912 9.90 17.41 
1913 8.17 15.13 
IYtálto Oct.31) 9.50 16.17 

erage total operating cost per battery per 

monttmhas, therefore, Gis.55)ror a period of five years. 


q this time 


average mileage per truck was about(40,000, 


which re a the operating tof$.O02 per mile. The 
batteries are still = o 

Yours very truly, i 
GSeHHW Superintendent 
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Electric Bus Operated in Chicago by the Fashion Auto Station. 


Electric Bus Line in Chicago. 

As an outgrowth of the recent agi- 
tation in Chicago for “jitney” buses to 
supplement the regular transportation 
service, a bus line has been established 
in one of the residential sections of 
the city, in a locality not now served 
by any other means of transportation. 

The Fashion: Automobile. Station, op- 
erating two electric vehicle garages— 
one at Fifty-first Street and Cottage 
Grove Avenue and one at Fifty-first 
Street and Lake Park Avenue—inaugu- 
rated the service, originally with the 
idea of affording its patrons a means 
of conveniently going from either 
garage to their homes or the elevated 
or railway stations, but the service 
will also be available to the public. 
Schedule trips will be made during the 
rush hours in the morning and evening 
and stops will be made at any points 
along the route to take on or let off 
passengers. 

The bus, shown in the accompanying 
illustration, was constructed in the 
shop of the Fashion garage, the chassis 
being a Woods Motor Vehicle Com- 
pany Model No. 10. The battery equip- 
ment comprises 40 cells of lead battery. 
Ten passengers can be carried con- 
veniently. The speed when fully load- 


ed is 12 miles per hour and when 
empty 18 miles per hour. 
—_———-¢—___ 


Electric Truck for Animal Rescue. 

The Massachusetts Society for the 
Prevention of Cruelty to Animals has 
in service a low-hung, 
the transportation of horses and other 
large animals from points about Boston 
to the Society’s new animal hospital on 


Longwood Avenue. The vehicle is by 


covered truck for 


the Commercial Truck Company, of 
Philadelphia, and is of three-tons capac- 
ity. The battery is of the Philadelphia 
Storage Battery Company manufacture 
and consists of 44 cells, located in a 
compartment under the driver’s seat. 
Two motors, geared to the front 
wheels, are the motive agency. The 
floor of the truck is about 12 inches 
‘above the ground, and the high tail- 
board can be lowered to the street to 
provide an easy incline for a sick horse 
to walk into the pen. A hand-operated 
winch is provided for gently drawing 
in an animal that may be unable to go 
rpon its legs. 
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The truck makes trips daily to points 
within a 10 or 15-mile radius, going to 
suburban towns such as Milton, New- 
ton, Quincy, etc. 

An electric garage is a feature of the 
new hospital, which opened about Feb- 
ruary 15. This is located on the street 
floor, in a corner of the building ad- 
jacent to Longwood Avenue. The main 
entrance which penetrates the struc- 
ture fronting the street gives access to 
a courtyard about which are ranged 
the “wards” and operating rooms. 

The garage is provided with Cutler- 
Hammer unit-sectional charging panels 
in duplicate. Energy is obtained from 
the plant of the Havard Medical School 
near by. 


— O E 


The Electric Taxi-Cab. 


In discussing the possibilities of the 
electric vehicle for taxi-cab. service, Al- 
bert Jackson Marshall, executive secre- 
tary of the Electric Vehicle Association 
of America sums up many points in its 
favor. Of especial interest is the record 
of the electric in Detroit, Mich., where it 
has been tried out by the Detroit Taxicab 
and Transfer Company. In substance the 
story is as follows: 

After much experimentation, a model 


was finally evolved, afd in order not to 


raise expectations which might be dis- 
appointed, this car was put to severe 
tests without any mention of it being 
made. For three months it was tried 
out on runs from Detroit to Ann Arbor 
and other nearby cities, and was driven 
around Grosse Ile over rural roads, and 
given other endurance tests. To the sur- 
prise of the officials, it came through 
these better than they had expected. Then, 
without any announcement whatever, it 
was put into service on June 25 last at 


Electric Truck for Animal Rescue, Operated by the Massachusetts Society for the Pre- 


vention of Cruelty to Animals. 


The Tallboard is Lowered to Form an Incline 


for the Ingress of Sick Animals. 


— e 
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Put Cutler-Hammer Charging Equipment 
Back of Your Electrics 


Whether you have one vehicle or a hundred to keep in efficient (full mileage) running condi- 
tion, the charging can be conveniently and economically done by Cutler-Hammer Unit Sectional 


Type Charging Equipment and the best interests of the user, central station and vehicle man- 
ufacturer served. 


Cutler-Hammer Equipment Built on the 
Unit Plan—Extensions Easily Made 


The Cutler-Hammer Unit rheostats can be supplied as de- 
sired and additions made when needed at small cost and 
without completely rearranging or scrapping the original 
equipment. 

The principal advantages are: 

Ease of making additions u ar ieeweceee 
Ease of operation | 
Low operating cost peas ct 
Low installation cost 
Automatic protection 

_ One meter serves many charging outlets. 

Electric vehicles to operate efficiently must be properly 
charged. Cutler-Hammer charging equipment insures you 
in this most vital particular. Let our nearest office know 
the number of vehicles you wish to charge. 


The Cutler-Hammer Mfg. Co., Milwaukee, Wisconsin 


We Have District Offices in 


One of the 
Cutler-Hammer 
Unit Type Rheostats 


The basis of both 
small and large 
equipments. 


On"the Coast we are represented by H. B. SQUIRES CO., San Francisco, Portland and Los Angeles 
Cutler-Hammer Charging Rheostats are Made for Charging all Types of Electric Vehicles 
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the Hotel Pontchartrain on a 12-hour-a 
day schedule, and left to work out its 
own salvation. It was not long before 
the public began to be heard from. More 
and more people who made their taxi en- 
gagements in advance, asked for the use 
of this particular cab. Old patrons of 
the company who had not shown any de- 
sire to be particular before, began to be 
annoyed if they could not get the electric 
when they wanted it. In one month, 
September, this car had a mileage of 1,- 
375. In one day it made eight trips from 
the Indian Village to Grosse Pointe and 
came back smoothly under its own pow- 
er. By the time the new electric had run 
12,000 miles, including its road tests and 
actual service, it had proved itself with- 
out any doubt whatever. The public 
wanted it and it had the best record in 
every way of the seventy odd taxis op- 
erated by this company. In all this time 
this car had not had nor needed any re- 
pairs, and had never had any kind of an 
accident. It had gone through mud and 
high snow banks, and over the roughest 
kind of pavements and had never given 
the least trouble in any way. Ten more 
electric taxis, similar to the first in design 
but with some slight refinements in con- 
tour, are now being put into service, tak- 
ing the place of 10 gasoline cars. As 
fast as they can be manufactured, other 
electric cars will be put on the runs, and 
by the end of this year it is reported that 
the Detroit Taxicab and Transfer Com- 
pany will have practically all electric 
equipment, making a fleet of over 70 elec- 
tric cabs. 

Each of the cars used by the Detroit 
Transfer Company is said to have a ca- 
pacity of 100 miles on a single charge, 
but to obviate difficulty a number: of 
charging stations have been established, 
and at each cab-stand a charging appa- 
ratus is installed so that when a driver 
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The Well-Appointed Electric Police Ambulance Used by the London, England, 
Pollce Department. 


comes in from a run he puts his charg- 
ing connection in and restores his bat- 
teries while waiting for another call. By 
this “boosting” system an unlimited mile- 
age is assured. 


—— ee 


Electric Police Ambulance in 
. London. 


The City of London police ambu- 
lances are operated by storage batter- 
ies. These vehicles are handsome 
models, painted with white enamel, 
with the insignia of the city conspicu- 
ously displayed, with the emblematic 
red cross on sides and dasher. The 
driver’s seat is designed to accommo- 
date an officer besides the chauffeur. 

The battery, which is contained in a 
box slung from the chassis in such a 
manner as to be easily removed if re- 
quired, consists of 45 special type Tu- 
dor cells, having a capacity of 135 am- 
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The Electric Police Patrol Wagon Installed by the Boston, Mass., Pollce Department. 


pere-hours. For the purpose of charg- 
ing the battery a motor-generator by 
the British Thomson-Houston Com- 
pany has been installed, consisting of a 
shunt-wound dynamo with an output of 
35 amperes at 115 volts, direct coupled 
to a six-horsepower shunt-wound 400- 
volt motor running at 1,500 revolutions 
rer minute. The machines are con- 
nected to a special Brook-Hirst switch- 
board consisting of a separate motor 
and generator panel, with all necessary 
instruments. 


a a 


New Electric Police Patrol Wagon 


for Boston. 

A General Vehicle Company electric 
patrol wagon has been installed by the 
Police Department of Boston, Mass., at 
Station 4. The vehicle is of the worm- 
drive type, with Renault hood contain- 
ing the battery. Motor, controller and 
other apparatus are under the driver’s 
seat. 

A feature of the brake gear is an ar- 
rangement by which, when the levers 
are applied, the controller goes to the 
neutral point and cannot be again put 
on until the brakes are released. 

The body is eight by five feet, and 
six feet high, with swung-up side seats 
and electric lights. 

Tests on Tremont Street showed a Ž 
velocity of 23.5 miles an hour. An im- 
portant feature of the new wagon is 
the quickness with which it leaves the 
station, only 20 seconds elap ` 
tween the completed call and the ı 
the vehicle is on the street—a oui 
advance over horse drawn wagor- 

Seventy-five different in 
New York City use electric trucks 
hospital service the electric has |. 
been a favorite in that city. FE: 
where high-powered modern gas « 
are used, the electric still retains 
popularity. 
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This Trade Mark TheeGuarantee of Excellence on Goods Electrical. 


A new low-priced 
G-E Rectifier 


for 


Charging Electric Vehicles 


A simplified economical Mercury Are 
Rectifier for charging batteries ranging 
from 38 to 46 cells of lead or the equiv- 
alent in Edison, from 220 volts, 60 cycles. 


This New G-E Rectifier is adaptable to 
either rapid or slow charging. 


It is the ideal outfit for the private 
garage—charging the electric at home. 


It is easily operated by anyone who can 
run an electric car. 


It occupies small floor space and requires no oil or 
grease. 


It can be used with equal facility for charging bat- 
teries for light commercial ears. 


The above points make a strong appeal to the owners 
of electric pleasure and about town business cars. 


To the Central Station the G-E Mercury Arc Rectifier 


is always a good proposition for increasing the night 
load. 


Send to our nearest office for further particulars. 


„neral Electric Company 


List of Sales Offices on Second Page Before Editorial Section 5311 
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~" — This Trade Mark The Guarantee of Excellence on Goods Electrical. 
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Unit Type Battery Charging Electrics in England. charging-station signs, 25 will use illumi- 
Equipment in Small Private The English Commercial Motor Users’ nated signs as already illustrated in our 
Garage. Association is holding examinations for pages, and 46 will use enamel plate signs. 
Because of trouble and’ expense of drivers this year, and the Electric The surveyor to the Barnes local 


charging equipment originally installed in 
the garage of A. B. Hastings & Son, 
Campello, Mass., a change has recently 
been made which has effected very satis- 
factory results, The electric service fur- 
nished this concern is single-phase, alter- 
nating current so that the charging equip- 
ment is now made up of two Wagner 
rotary converters used in combination 
with section or unit type of charging 
rheostats which are made by the Cutler- 
Hammer Manufacturing Company, Mil- 
waukee, Wis. Since the new equipment 
has been installed expense or repairs and 
renewal of parts has been eliminated ana 
the mileage of the wagon, it is reported, 
has been increased 20 per cent to 30 per 
cent. The illustration, Fig. 1, shows the 
four sectional charging units mounted on 
the middle frame with a Wagner rotary 
penal on each side. The charging is 
easily cared for, no technical experi- 
ence is necessary. The rheostat handles 
are within easy reach conveniently ar- 
ranged for charging a number of electrics 
at the same time from the one location. 
Automatic protection against overcharge, 
against charging back into the line, etc., 


are easily obtained. The second illus- | 

; a "gee ~ 7 Fig. 1.—Battery-Charging Equipment in the Garage of A. B. Hastings & Son, Campello, 
tration, Fig. 2, shows the rotaries as wei Mass., Where Alternating-Current Service is Supplied by the Electric Company. Wag- 
as the neat back of the Cutler-Hammer ner Rotaries and Cutler-Hammer Unit-Type Charging Rheostats are Installed. 
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authority has prepared a detailed report 
on his experience with the working of 
two electrically propelled dust vans. One 
of these was an Edison van which cost 
$4,725 complete, the body of which was 
tipped by a small motor driven from the 
main battery, taking only 10 to 15 seconds 
to tip; speed about 10 miles per hour; 
radius 40 to 45 miles. The other was a 


Baker electric chassis (Wolsey) costing 
for chassis and battery, without body, 
$3,300. A temporary body was fitted by the 


surveyor, but adding $450 for end tipping 
gear, the cost was reckoned as $3,750. 
Speed and radius as in the case of the 
Edison cart. In both cases the running 
cost per day, including interest and re- 
payment on the loan, wages, current, tires, 
maintenance of battery and chassis, in- 
surance and all waste and sundries, 
worked out at $4.64. In both cases al- 
lowances were made for interest and re- 
payment on $1,000 required for charging 
apparatus. 

The surveyor says that one van will 
take the place of 16 horses per week, | 
and as the number of horses and carts 


Fig. 2.—The Alternating-Current-Direct-Current Rotaries are Shown in the Foreground, required for dust removal averages 62 
and in the Rear is the Charging Panel in the Private Garage of A. B. Hastings per week, four vans will do the work 


& Son, Campello, Mass. with a small margin to spare. The sav- 
ing for a year is calculated at $2,054, 
charging panel. The rheostat units and Vehicle Committee will offer prizes with a capital expenditure of $20,000, but | 


panels are furnished completely wired, the valued at $50 to drivers of electrics. there would be a material saving of time 
service and battery leads only need be Seventy-one electricity supply authorities in collecting and travelling, a point of | 
secured to accessibly located lugs. are ordering the committee’s official importance in regard to public health. 
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30E. 42nd ST., NEW YORK CITY 
BOSTON: 347 Newbury S 


Toronto 


More Enviable Records 


For Gould- Battery - Driven Electrics 


How Many Electric Cars Do 
You Know of That Are Good 
For 100 Miles Per Charge? 


Fourteen Beardsley Electric Cars started 
out from Los Angeles, Cal., on the morning 
of December 12, 1914, traveled over diffi- 
cult hilly roads to Santa Ana and Orange, 
returned in a pouring rain and were oper- 
ated to the limit of battery power. All were 
stock models driven by their owners. 

Thirteen of these cars, owned and driven 
by men who had seen the wisdom of equip- 
ping with Gould Batteries, averaged over 
100 miles each, on the single charge. The 
best record, over 112 miles, was made by a 
Gould-Battery-driven car that had been in 
active service for a year! 

The fourteenth car, which had batteries 
of another prominent make, failed at 90 
miles, after having made the poorest show- 
ing of all. 

Do you wonder then that Gould Battery 


-owners invariably become Gould Battery en- 


thusiasts > 

If you have been unfortunate enough to 
have some made-to-sell-at-a-price battery 
foisted upon you, either for driving an elec- 
tric car or for starting and lighting your 
gas car, you will be agreeably surprised with 
your first Gould Battery. 


Gould Storage Battery Co. 


GENERAL OFFICES: WORKS : 


t. 
PHILADELPHIA: 613 Lincoln Bldg. 
CLEVELAND: 1761-5 E. 18th St. 
DETROIT: Kerr Bldg. 
CHICAGO: 225 E. 22d St. 


SAN FRANCISCO: 1148 Van Ness Ave. 


LOS ANGELES: 110 E. Pico St. 


Agents in: Washington, Rochester, Buffalo, Pittsburgh, 


Milwaukee, Minneapolis, St. Louis, Kansas City, 
Omaha, Denver, Topeka, Seattle. 


Canadian Representative: R. E. T. PRINGLE 


DEPEW, NEW YORK 


Montreal Winnipeg bec sees 1} 
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GENERAL MOTORS COMPANY 


TRUCKS 


Established in every 
aepartment of Cen- 
tral Station Work 


First, the new business manager 
desires every local merchant 
and manufacturer to know the 
economy of electric trucks, be- 
cause he knows that the energy 
consumption of truck users is 
relatively large and profitable 
—a good mark on his records. 


Second, superintendents of 
Operation and construction are 
also interested in electric trucks 
to move their materials and 
supplies. They know that in 
the work of installing meters, 
delivering lamps, hauling and 
placing poles, pulling wires, 
erecting transformers and car- 
rying men to and from jobs, the 
electric gives maximum service 
at lowest cost with the least 
trouble. 


Naturally the earning power 
of some trucks is greater than 
others. GMC electric trucks 
cost less for labor in upkeep 
and operation, for current, tires, 
etc., etc. They have many dol- 
lars and cents advantages. 


Write for catalogs. 


GENERAL MOTORS TRUCK Co 


One of the Units of General Motors Company 


PONTIAC MICHIGAN 


Direct Factory Branches: New York, Detroit, 
Boston, Chicago, Philadelphia, St. Louis, 
Kansas City, San Francisco. 
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Waverley Models for 19165. 

While the Waverley Company of Indi- 
anapolis, Ind., builds a complete line 
of electric pleasure cars and trucks in- 
cluding eight different models of the 
former and six of the latter, its chief 
attention for 1915 will be concentrated 
on two cars particularly, viz., the newly 
designed Waverley four-chair brougham 
Model 109, and the completely rede- 
signed and reconstructed Waverley 
1,000-pound wagon. 

In body construction, seating ar- 
rangement and design, Model 109 is 
most distinctive and original. The 
beauty of its lines and the convenience 
and luxury of its four-chair seating 
arrangement mark the car as altogether 
different from the usual type of electric 
brougham. 

Aluminum is used very largely in the 
body construction, roof and panels be- 
ing made entirely of this metal. The 
roof is made in a single piece, well 
. padded with felt and canvas to elimi- 
nate noise. The rear corners of the 
body are rounded, the side panels of 
the car and battery boxes being of in- 
tegral construction, adding to the 
strength and durability of the car. Oval 
windows in the rounded rear corners 
form an attractive feature of the de- 
sign. Wadding is used under all strain- 
ers to eliminate rattle. 

The battery ts dropped low between 
the sills allowing of small well rounded 
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battery decks. Frameless glass is used 
throughout. The window openings are 
of unusually large size. The seating ar- 
rangement which has been standardized 
by a year’s use is a combination of 
the rear seat drive with full view ahead 
and an individual seat for the driver. 

In this car each passenger occupies 
a separate chair, the rear group of 
three having the middle seat spaced 
slightly behind the other two, while the 
fourth passenger is accommodated on 
a folding cosy-corner seat in the right 
front corner. 

A feature of the mechanism is the 
five-quarter spring suspension, full 
elliptic being used and attached to the 
body by a fifth quarter-spring designed 
to take care of the torsional move- 
ments of the car. 

The Waverley motor is a special 
series wound motor of special design, 
having the desirable characteristics of 
a high-speed motor, 1,500 revolutions 
per minute, and possessing unusual 
over load capacity for climbing hills. 

The Waverley transmission is a par- 
allel shaft drive taking its power from 
the motor head through a flexible gear 
and transmitting it by double helical or 
herringbone gears to the full-floating 
rear axle. 

Improvements in the Waverley 1,000- 
pound delivery wagon are chiefly in 
the direction of increased strength and 
efficiency. 
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Among the improvements is a full 
floating rear axel of 25 per cent greater 
strength. The brakes, both expanding 
on the rear wheel drums, are 16-inch 
diameter, give 200 square inches of 
braking surface and are controlled by 
separate pedals. 

The battery compartment is boiler- 
plate steel with room for different size 
batteries to give various mileages, 
ample ventilation and hold-down fea- 
tures. It is supported by two U-chan- 
nels, reinforced by. truss rods passing 
under the battery compartment and at- 
tached fore and aft to the chassis 
frame. Turn buckles provide for cor- 
rect tension. The regular battery is. 
42-cell, 11-plate lead. 

Standard panel body is 43 inches 
wide at floor and 46 inches above swell, 
73 inches long and 56 inches high. A 
speed of 14 miles per hour and a mile- 
age of 55 is normal. 

A Waverley electric 1,000-pound de- 
livery wagon recently made a trip from 
Buffalo to Lockport and back bringing 
a 900-pound load on the return trip in 
a total running time of three hours 


and a half. The current used on the 
round trip was 105 ampere-hours, 
which, at regular rates in Buffalo, 


amounted to less than ten cents. 

On another occasion the same car 
made the same round trip and about 
18 miles of additional travel, or 70 
miles in all, on 130 ampere-hours. 


Electric Vehicle Manufacturers 


Reach the central-station industry of the United States directly through the 


Electrical Review and Western Electrician : 


The co-operation of the central-stations will do more to promote the use of electric 
vehicles than any other single agency. 


Electric Vehicle Users 


Keep abreast of every development in these equipments and in the design and 
manufacture of the electrical accessories used in the maintenance and operation of 
electric vehicies through the 


Electrical Review and Western Electrician 


Write today for full information relating to subscription and advertising rates. 
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RATES FOR COOKING AND HEATING. 


While electric cooking does not ‘depend for its in- 
troduction upon its economy, other advantages far 
outweighing the saving of energy involved, it is nev- 
ertheless a fact that its introduction must be slow 
where considerations of cost are counted against it. 
Consequently where rates for lighting current are 
charged for electricity used for cooking and other 
applications of heat, the progress in arriving at a 
wider use of heating and cooking devices is slower 
than would otherwise be the case. Many central 
stations are making a special classification of this 
service, with a rate calculated to stimulate a wider 
introduction of this activity. In a number of Western 
communities this development has reached an ad- 
vanced stage. 

Upon inspecting a table of classified rates for the 
central stations of England, however, we are impelled 
to point out that conditions there have reached a stage 
much more favorable to the extension of this branch 
of the service. Fully half of the cities show special 
rates for heating and cooking, and in the remainder 
the rate is usually the same as for industrial power. 
We have frequently had occasion to refer in these 
columns to the Point Five Association, made up of 
managers of plants charging a halfpenny (one cent) 
per kilowatt-hour for energy used for cooking and 
heating. There are now 22 of these. Some of them 
have a demand charge in addition to the energy 
charge, but it is to be noted that five have a straight 
energy charge. This is real encouragement, and the 
growth of electric cooking in such districts is readily 
understood. Outside of the “Point Fives,” there are 
many cities and towns where a heating rate of two 


_or three cents per kilowatt-hour is charged—indeed 


this is fairly general. 

In Toronto, Canada, an off-peak rate of 0.5 cent per 
kilowatt-hour is available for this service, and an 
article in this issue tells of its application to baking 
bread in a commercial bakery. While the saving over 
the previous cost of fuel would be wiped out if this 
rate were doubled, it is shown that, other ad- 
vantages are obtained, such as saving in labor, qual- 
ity of product, cleanliness, space requirements and 
continuity of operation. These advantages are sel- 
dom realized until they have been experienced, and 
their importance cannot be too strongly emphasized to 
the prospective user of similar service. Similarly, in 
the cooking of meats, it has been amply demonstrated 
that the reduction in shrinkage is-an important element. 
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INDUSTRIAL SUBSTATION DESIGN. 

Recent studies of industrial substation layouts dis- 
close a wide difference in arrangement among local 
plants. In some cases the transformers are mounted 
out of doors on concrete piers, with disconnecting 
switches on angle-iron frames supporting the line in- 
sulators; in others fireproof quarters are assigned in- 
side the mill or in a projecting bay well cut off from 
the producing departments; and again, the equipment 
may be mounted in a separate building in some con- 
venient corner of the property or even across the 
street, if the runs are short to the center of distribu- 
tion. It is out of the question to expect anything 
like standardization in the arrangement of factory 
substations, in view of the immense range of local 
conditions to be met, but in laying out work of this 
kind, it 1s well to bear in mind what to avoid as well 
as what to emulate. 

Plenty of space is very important in work of this 
kind. Not only is it desirable in the interests of 
safety to provide a clearance of from 30 to 36 inches 
whenever feasible between the rear of switchboards 
and the substation wall, but it is expedient to avoid 
obstructing such passages with curved conduit, even 
where it is seldom necessary to pass behind the 
board. The extra cost of right-angled conduit fit- 
tings is well warranted, and in cases where the leads 
are too heavy for convenient drawing, it may be 
worth while to resort to bus runs in order to give the 
necessary free working space. In some of the best 
mill practice, feeders from the local switchboard are 
run upward from floor to floor through a vertical 
shaft in the form of exposed copper buses from which 
taps are made for the motor service in the various 
departments. This arrangement is fairly expensive, 
and is used to advantage where the loads are 
heavy and the number of local distribution centers is 
great, but probably would not pay in small plants. 

Symmetrical arrangements of switchboard equip- 
ment are worth all they cost in convenience. This 
means, to be specific, that the same sort of instru- 
ments should be provided for every power and light- 
ing circuit, with such totalizing meters as may be 
deemed necessary locally. Sometimes in changing 
over a factory from mechanical to electrical drive it 
is necessary to rearrange the distribution center 
somewhat, and at the risk of a slightly increased 
cost, it pays to unify the switching and instrument 
facilities. If each feeder circuit is in general to be 
provided with a recording wattmeter, there should 
be no exceptions, such as providing one or two cir- 
cuits with ammeters left over from service elsewhere 
- in the plant. AH should be treated alike, so that the 
records can be maintained on a comparative basis, 
and in this way possible mistakes are minimized. 

Concentration of circuit control is another de- 
sirable feature in mill substation layouts. Many 
times engineers taking up this work will find gen- 
erators and small switchboard panels scattered 
around the factory buildings, with local short runs 
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for either power or lighting cables, or both. If either 
class of service is concentrated at one point, it 1s gen- 
erally desirable to make a complete job of it and to 
consolidate all services at one board. It should not 
be the plan to allow lighting control to remain in 
one part of a mill and power control in another, 
unless as a temporary expedient. When emergencies 
arise, quick action becomes necessary, and no time 
should be lost in going from one center of electrical 
control to another, barring, of course, the desirability 
of maintaining local junction boxes and switch cabi- 
nets for sectionalized work in local departments. 
Generally speaking, it ought to be possible to cut off 
the entire power and lighting supply of a mill or 
group of factory buildings by the operation of one 
or at most a very few switches at one point, and mill 
engineers as a rule appreciate this to the full. Per- 
haps it would be hard to find any branch of electrical 
practice in which there is more room for good me- 
chanical engineering design in combination with elec- 
trical development than in the field of mill power. 


TEMPORARY FIRE RISKS IN ELECTRIC 
PLANTS. 


The ease with which fire hazards may be increased 
even in electric plants of first-class construction was 
emphasized in a recent paper by Mr. N. H. Daniels, of 
the Sto:.e & Webster organization, before the Boston 
Society of Civil Engineers. The author pointed out 
that in many instances a part of the plant space is used 
at some time or other for the storage of combustible 
material, and that such practices should be avoided. 
He recalled visiting a small substation which was en- 
tirely fireproof and which normally contained no com- 
bustible material save a small amount of waste used in 
wiping machines, together with a barrel of lubricating 
oil. The waste was stored in standard cans and the oil 
in a standard cabinet. Apparently the conditions with 
respect to fire danger were ideal. On a later visit, how- 
ever, the author found that an unused section of the 
floor, where it had been planned to place an additional 
machine, had been given over to the storage of sup- 
plies of another department and was piled high with 
boxes and crates. 

Some of the boxes contained fragile material packed 
in excelsior. Some had been opened, the contents re- 
moved and the excelsior exposed. Had a match been. 
thrown into this pile or had a flame from any other 
portion of the station been carried to it by a gust of 
wind, it would have been practically impossible to pre- 
vent a fire, which would have reached and softened the 
light steel trusses which supported the roof. The dan- 
ger was greatly increased by the fact that several planks 
which were used for a walk when snow was on the 
ground, had been stored up among the roof trusses and 
would have added to the fire if it once started. This 
storage was not contemplated when the substation was 
laid out, but it materially increased the fire hazard, par- 
ticularly as the station was protected only by two three- 
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gallon chemical extinguishers and the nearest hydrant 
was about 500 feet distant. 

Later another hazard was introduced into this same 
station, owing to the burning out of the armature of 
one of the machines. In order to make repairs it was 
necessary to take the machine apart and a good deal 
of wood was used in blocking up while repairs were in 
progress. Some repair parts came packed in excelsior, 
and both packing cases and excelsior were allowed to 
lie around while the repairs were under way. Further, 
as the damage was to electric winding, gasoline torches 
were used to solder certain joints, and these introduced 
another element of danger. Fortunately no fire oc- 
curred and normal operation was resumed, the com- 
bustible storage being removed and the last machine be- 
ing put in place, so that the substation passed through 
a cycle in which is was first an excellent fire risk, then 
a poor one, and finally was again relatively free from 
hazards. 

The author emphasized the importance of careful 
handling of gasoline torches around wooden blocking, 
citing cases where fires had occurred through the care- 
less placing of these devices within too close range of 
inflammable material and also through mechanical in- 
jury to torches in operation. 


STUDYING INDUSTRIA, PROCESSES. 

Central-station power and illuminating en,ineers in 
active practice cannot help learning a vast amount about 
many different kinds of business and manufacturing if 
they improve a half of their opportunities, and yet we 
are inclined to believe that in a good many cases, pres- 
sure of work keeps men from acquiring really expert 
knowledge of industries outside their immediate spe- 
cialty. If conditions in plants were less diverse, appli- 
cations of electric service would be far more cut and 
dried than is the case now, and it is this very breadth 
of opportunity which brings such a reward to the power 
or lighting solicitor who goes at his work scientifically. 

The entrée which the soliciting engineer has into in- 
dustrial establishments often closed to the public should 
be utilized to the utmost degree. In some cases confi- 
dential data will be obtained and will properly be main- 
tained in the solicitor’s private field sheets; in others, 
the investigation will afford an opportunity to obtain 
material worth discussing with other engineers or con- 
tributing to the technical press; and often, too, the en- 
trance of central-station service into a plant will pro- 
vide one of the finest opportunities in the world for the 
preparation of a newspaper story about the moderniza- 
tion of an existing or newly established concern which 
might run on for years without even a Jocal press men- 
tion if the central-station. representative does not see 
the possibilities in the way of getting a little legitimate 
space in the daily or weekly as a result of the adoption 
of electric motive power or the equipment of the plant 
with the latest type of lamps. 

To do this kind of work efficiently a man must keep 
pretty full notes and must not postpone writing down 
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his field observations and records any longer than is 
absolutely necesary, once those data are in hand. In 
very large cities specialization often becomes neces- 
sary among soliciting engineers, but in most central- 
station organizations, the problems of the consumer 
may meet almost any one of the staff. The solicitor 
should take a leaf from the book of the physician here. 
Every case in his practice deserves notation in per- 
manent record form; not the disjointed and often half- 
legible records inscribed hit-or-miss under the stress of 
observation in a hot engine room or in some dark and 
distant department section, but the nub of the engi- 
neering problem should be constantly sought and re- 
corded, and above all, studied at leisure where, if neces- 
sary, plans can be made to fill out gaps in the field 
notes and so to create and maintain an invaluable as- 
sembly of material. Almost every power engineer can 
recall cases where he was hurried off the job before it 
was really completed, in order to take up some other 
problem; where he resolved to go back in a day or two 
and round out his field notes but never did so. 

If a solicitor succeeds, for example, in securing a 
contract for electric service in a bakery, then is a good 
chance to make full notes on the amount of material 


= required and the time necessary to turn out every kind 


of product the establishment makes. It is one thing 
to know what size of motor will drive a given type and 
rating of dough mixer and another to find out and put 
into one’s own loose-leaf book the full operating details 
of the plant in which the machine runs, depending of 
course upon the willingness of the proprietor to advance 
information which cannot be gathered by observation. 
It pays to put down the number of men required to run 
a given machine layout, to sketch roughly the arrange- 
ment of the establishment when time permits, and to 
look up the recent numbers and indexed volumes of 
the trade journals in each field attacked in the central- 
station interest, so as to acquire in as short a time as 
possible, a good working knowledge of every industry 
in which one operates. 

Few people have anything like the opportunities of 
the central-station man to acquire information of au- 
thentic character as to varied industries, on the basis 
of an inside analysis. To fall short of extracting every 
bit of information possible which may help in the in- 
vestigation of the electrical requirements of subsequent 
prospects is to lose opportunities of the greatest value. 
It should never be forgotten that the fundamentals of 
electric-service application are closely related to those 
of the efficiency engineer, and that very often sugges- 
tions as to bettering local conditions, which are in re- 
ality mere by-products of a power or lighting survey, 
accomplish a great deal in helping the desired customer 
to give central-station energy a trial. A little more of 
the German method of investigation combined with the 
alert and responsive interpretation of the American can 
be used to advantage in a good’ many central-station 
commercial organizations dealing constantly with im- 
portant industrial problems. 
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Organization of Associated Manu- 
facturers of Electrical Supplies. 

A meeting of electrical manufacturers 
to organize a permanent association was 
held at the Hotel Biltmore, New York 
City, on Tuesday, March 9. More than 
cne hundred gentlemen were present, 
representing 75 distinct concerns and 
companies. Forty-one secured member- 
ship and all individuals, firms or com- 
panies acquiring membership within 30 
days are to be enrolled as charter mem- 
bers. R. K. Sheppard, of B. F. Goodrich 
Company, chairman of the General 
Committee, presided, calling the meeting 
to order at 10:45 a.m. W. F. Field, of 
the Phillips Insulated Wire Company, 
was appointed secretary, and the names 
cf all present were recorded. LeRoy 
Clark, chairman of the committee ap- 
pointed for the purpose, reported the fol- 
lowing names for members of the Com- 
mitte of Business and Technical Experts 
on Concentric Wiring, and the report was 
unanimously approved: 

W. H. Blood, Jr., National Electric 
Light Association. 

W. C. Bryant, Bryant Electric Com- 
pany. 

F. V. Burton, Bryant Electric Com- 
pany. 

C. E. Corrigan, National Metal Mold- 
ing Company. 

H. B. Crouse, Crouse-Hinds Company. 

L. W. Downs, D. and W. Fuse Com- 
pany. 

Gano Dunn, J. G. White Engineering 
Corporation. | 

E. B. Hatch, Johns-Pratt Company. 

D. C. Jackson, Massachusetts Institute 
cf Technology. 

G. S. Lawler, Associated Factory Mu- 
tual Fire Insurance Companies. 

Dana Pierce, Underwriters’ Laborator- 
ies, Inc. 

W. T. Pringle, Pringle Electric Manu- 
iacturing Company. 

H. R. Sargent, General Electric Com- 
pany. 

R. K. Sheppard, B. F. Goodrich Com- 
pany. 

C. E. Skinner, Westinghouse Electric 
& Manufacturing Company. 

J. R. Strong, Tucker Electrical Con- 
siruction Company. 

Gerard Swope, Western Electric Com- 
pany. 

J. H. Trumbull, Trumbull 
Manufacturing Company. 

Also a representative of the Bureau of 
Standards, Washington, D. C. 

W. T. Pringle, chairman of the Com- 
mittee on Organization, reported a series 
of resolutions favoring the national as- 
sociation of electrical supply interests 
and presented a complete constitution and 
by-laws under which the organization 
could begin work at once. These were 
adopted in full without change and cop- 
ies are to be printed and sent to all who 
were present. The new organization is 
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to be known as the Associated Manu- 
tecturers of Electrical Supplies, and the 
management of the association is to rest 
in a board of 15 governors, who shall 
be elected annually. Names for gov- 
crnors were recommended by a nominat- 
ing committee, and the gentlemen named 
were elected as follows: A. W. Berres- 
ford, Cutler-Hammer Manuiacturing 
Company; Charles Blizard, Electric Stor- 
age Battery Company; LeRoy Clark, 
Safety Insulated Wire and Cable Com- 
pany; H. B. Crouse, Crouse-Hinds Com- 
pany; D. C. Durland, General Electric 
Company; H. R. Holmes, R. Thomas & 
Sons Company; J. F. Kerlin, National 
Carbon Company; Everett Morse, Sim- 
plex Electric Heating Company; J. W. 
Perry, H. W. Johns-Manville Company ; 
W. C. Robinson, National Metal Mold- 
ing Company; Walter Robbins, Wagner 
Eiectric Manufacturing Company; R. K. 
Sheppard, B. F. Goodrich Company; 
Gerard Swope, Western Electric Com- 
pany; Charles Weston, Weston Electrical 
Instrument Company. The governors 
shall choose each year from their own 
number a president, vice-president and 
treasurer to hold ofħce for one year from 
April 1. They shall also choose a secre- 
tary who shall hold ofħce at the pleasure 
ef the board of governors and be a paid 
c ficial. ` 

The objects of the association, as set 
forth in the constitution, are to advance 
znd protect the interests of the manu- 
facturers of electrical supplies and of the 
manufacturers of materials entering in- 
to electrical construction, in manufactur- 
ing, engineering, safety and other prob- 
lems, to promote the standardization of 
ciectrical material, to collect and dissem- 
inate information and to promote co-op- 
eration among the members. Member- 
ship in the association is limited to cor- 
porations, firms and individuals actively 
engaged in the manufacture of electrical 
supplies or in the manufacture of mate- 
rial entering into electrical construction. 
Each member is to be represented in the 
association by an “executive” representa- 
tive or representatives and each member 
may also enroll one or more representa- 
tives who shall be known as “associate” 
representative or representatives. The 
annual meeting is tọ be held on the third 
Thursday in March of each vear after 
1915. 


For the purpose of accomplishing the 
objects of the association more effective- 
ly, the members may be divided into 
groups, according to the character of 
electrical supplies or materials they 
manufacture. These groups shall be 
known as sections of the associa- 
ton and members may at their op- 
tion affiliate with and become members 
of any one or more of them in which 
they are respectively interested by rea- 
son of the products they manufacture. 
A member not affliated with any of the 
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sections shall still be entitled to all other 
privileges of membership in the associa- 
tion. The initiation fee is 225 with an- 
nual dues of “executive” representatives 
at $40 and “associate” representatives at 
$10. Nineteen designations of lines of 
manufacture under which sections may 
te organized were given in the report 
submitted to the meeting. 

Four committees in addition to others 
named, are Membership, Finance. Legal 
and Publicity. The meeting adjourned 
sine die at 3:00 p. m., having met at 2:00 
p. m. after a recess, to elect the board 
cf governors. The board of governors 
assembled immediately after the adjourn- 
ment of the general meeting and the fol- 
lowing ofhcers were elected to serve for 
the ensuing year: 

President, R. K. Sheppard. 

Vice-President. H. B. Crouse. 

Treasurer, J. W. Perry. 

The selection of a secretary was post- 
roned. A committee of three, consist- 
ing of LeRoy Clark, W. C. Bryant and 
R. K. Sheppard, was appointed to repre- 
sent the association on the technical and 
business committee on concentric wiring 
and allied problems. 

Before adjournment a beautiful silver 
loving cup was presented to Chairman 
R. K. Sheppard by his fellow members 
cf the committee in appreciation of his 
energetic and valuable services. Mr. 
Sheppard responded with a few graceful 
remarks and was much applauded. 

— eT 
Chicago Jovian League. 

Alexander Shane, of the Chicago Bu- 
reau of Safety, was the speaker at the 
meeting of the Jovian League of Chi- 
cago on March 8. He spoke of the 
marked reduction of industrial acci- 
dents, particularly among utility com- 
panies, during the past year. Educa- 
tion of the employee is one of the most 
important factors in accident preven- 
tion, as a large majority of all acci- 
dents are due to carelessness. 

J. C. McDonnell, chief of the Bureau 
of Fire Prevention and Public Safety, 
Chicago, also spoke briefly. 

Plans were announced for the re- 
juvenation which will be held in Chi- 
cago on March 17 at the Hotel La 


Salle. 
—eoo 


Rejuvenation at Toledo. 

The Toledo Jovians held a rejuvena- 
tion at Zenobia Hall, Wednesday, March 
3, at which time about 15 new members 
were admitted to the Order. E. R. Kel- 
sey, advertising manager, Toledo Rail- 
ways & Light Company; R. A. McGregor, 
and A. K. Young of the same organiza- 
tions gave interesting talks on the sub- 
ject of co-operation and the value of the 
Jovian organization. Statesman Thomas 
F. Kelly of Dayton was present and told 
of the work being accomplished by the 
Dayton Jovians. 
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Electricity in An Ore- Treating Plant. 


A plant in which a new method for 
the treating of ore is used has been in 
operation in Denver, Coio., for over a 
year by the Sutton, Steele & Steele 
Manufacturing, Milling & Mining Com- 
pany, which operates its manufacturing 
plant at Dallas, Tex. By means of this 
treatment high-grade ore is produced 
from low-grade ore. The plant is run 
as a demonstration mill for the testing 
and treating of ore coming from the 
mine of a prospective buyer, and by 
means of the tests produced by this 
equipment, proving to the customer the 


Fig. 1.—Receiving Hopper of Gates Crusher. 


efficiency and effectiveness of this man- 
ner of treatment and depending also 
upon the tests for the sale of machin- 
ery. A test must be made of not less 
than a carload to 100 tons before prop- 
er machinery is recommended. The 
equipment is also used as a custom mill 
for the treatment of various ores which 
are browght to it, and the revenue thus 
obtainecl is used for paying the cost of 
Operation. 

A railroad track has been built along- 


This article describes the ap- 
plication of electric power to ore- 
treating plants, an industry that 
is peculiar to the West. Motors 


not only play an important part 
in the operation of the various 


machines, but electrical energy is 
used in the actual separation of 
the ores. Details are given of 
the processes and the problems 
of motor application. 
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side the mill, and the ore is unloaded 
from the cars to the platform where it 
is fed into a Gates No. 5 gyrotory 
crusher, shown in Fig. 1. A bucket 
elevator carrying buckets 8 inches by 
10 inches, spaced 18 inches apart and 
40 feet between centers of pulleys, 
raises the crushed ore to the bins at 
the upper part of the mill. The ore is 
then taken as required for treatment 
by means of chutes from these bins, 
samples being taken out intermittently 


by a Vizant sampler, the ore going first 
to a rotary dryer built by P. McFarlane 
& Son, Denver. This device is 48 inches 
in diameter; 20 feet long and operate on 
a slope of one inch to one foot, rotating 
at four revolutions per minute and 
maintaining a temperature at 170 de- 
grees Fahrenheit. 

The ore is delivered from the chute 
into a hopper at the upper end of the 
dryer and discharged at the lower end, 
bone dry, upon belt conveyors. The 
heat is supplied from the furnace, be- 
ing discharged into the upper end of 
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Bucket Elevators Shown to the Right. 


the dryer and drawn through to the 
lower end and returning through a 
passage on the outside of the ore-con- 
taining cylinder in squirrel-tail fashion 
to the stack at the upper end of the 
dryer. 

Conveyors carry the ore to a bucket 
elevator which raises it to bins in the 
upper part of the mill. From these bins 
the ore is conveyed by chutes to trom- 
mel screens and all the particles of the 
ore over one-quarter inch, jn size are 
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conveyed to an American ring pulver- 
izer, and all is then taken to the Sutton, 
Steele & Steele patented sizer, Fig. 2. 
This device can separate the dry pul- 
verant into from 10 to 100 sizes, and 
avoiding the use of screens, does much 
better work. It consists of an endless 
rubber belt, 15 feet between the centers 
oi the pulley and six feet wide. One 
edge is raised so that it moves trans- 
versely at an adjustable pitch of 30 de- 
grees to 40 degrees. The outer surface 
of the belt is corrugated into V-shaped 
grooves, one-thirty-second-inch deep, 
equivalent to 200 mesh at the upper 
edge and gradually increasing in depth 
to three-sixteenths inch, equivalent to 
eight-inch mesh at the bottom. The 
upper pitch of each groove is 40 de- 
grees and the lower 60 degrees, so that 
the particles lodging in each groove 
are retained in the places where they 
fit. The upper layer of the endless belt 
is carried by 24 rollers and the power is 
transmitted to them through a pulley to 
a shaft by bevel gears at the top end 
of each roller. Each roller has a cross 
section which consists of a ten-sided 
polygon which rotates against the un- 
der side of the belt at a speed of 100 
revolutions per minute, thereby caus- 
ing the vibration to the belt. 

The dried crushed ore then enters 
upon the surface of the belt at the up- 
per left-hand corner by means of chutes 
emptying into a feeder. The large par- 
ticles, on account of the vibration, roll 
down the pitch until they lodge in a 
groove of corresponding size, and are 
then conveyed in that groove to the 
end of the belt where they fall into 
corresponding tubes through which 
they, are conveyed to separate bins or 
containers. 
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Fig. 2.—Motor-Driven Sizer. 


After being sized, the ore is then 
taken to the dry concentration tables, 
shown in Fig. 3, by means of chutes. 
This treatment constitutes what is 
called the close sizing method and this 
selects high-grade ore out of the low- 
grade ore. This concentrating table 
uses air instead of water in order to 
float the particles of ore. The air is 
more mobile than water and therefore 
the process is much more rapid and 
closer distinctions are obtained. Very 
positive separation of minerals is ob- 
tained by this treatment. The ore is 
graded usually into eight to fifteen 


Fig. 3.—Dry Concentration Table Operated by Motor. 


sizes and each size is handled separ- 
ately. 

This table consists of a smooth cloth- 
covered deck with a shallow wind chest 
under it. A National blower with six- 
inch discharge, running at 250 revolu- 
tions per minute, shown in Fig. 5, sup- 
plies air to the wind chest at low pres- 
sure. The table is vibrated by a re- 
ciprocating motion, the angle of the 
legs giving a slight, progressive travel 
to the material on the deck. By virtue 
of the air film under the material on 
the deck, very little wear occurs on the 
cloth, evidenced by two of these tables 
treating sharp, crushed garnets for 
sandpaper continuously for the past 
two years with the same cloth. On 
light or fine material little air is used 
and the capacity is also lower, while 
on heavy or coarse material the ca- 
pacity is larger and more air is used. 
In all cases the air filtering through the 
cloth deck is regulated by a lever con- 
nected to a gate on the intake of the 
blower and only sufficient volume and 
pressure allowed to partially support 
the deck load. 

The variations in weight between the 
different particles of the mixture, to- 
gether with the supporting or lifting 
action of the air under the pulp while 
being agitated by the progressive 
movement of the deck, causes them to 
form in strata, the particles of lowest 
gravities reporting on the top almost 
instantly, the heavier naturally remain- 
ing on the bottom, and all the inter- 
mediate gravities in their respective 
strata between, thus accurately stratify- 
ing the different gravities on the deck. 
The progressive throw of the deck at- 
tracts the strata, forward, while the in- 
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Fig. 4.—Concentrating Room—Operated by Motors. 


cline of the deck attracts them down- 
ward: therefore, the lower stratum, 
being heavier and lightly touching the 


deck, is influenced most to travel with. 


the throw of the deck, while the upper 
strata, being lighter and on top, and 
not touching the deck, are influenced 
slightly more by the incline of the deck 
and gradually slide off of the stratum 
next underneath, and after a very short 
travel, each stratum has slid off the one 
next under it and appears as a zone on 
the deck, the zone with the greatest 
gravity farthest up on the deck and 
each lighter one in its proper place 
next below. The lighter the gravity, 
the faster the travel downward, which 
assists in parting the different gravi- 
tiés: then the different zones leaning 
against each other form a solid shect 
covering the deck and come off the 
edge and side of the table continuously 
for a length of from eight to twelve 
feet, and by the use of movable fingers 
the products are parted at’ any or as 
many places as is desired, and through 
small hoppers and spouts on the table 
conducted to bins or where desired. 
By means of this method of treat- 
ment ores containing 22 per cent of 
combined lead and zinc have often been 
treated and 85 per cent of the mineral 
saved. The value of this treatment 
will be appreciated when it is men- 
tioned that in the treatment of ore con- 
taining lead and zinc, for example, if 
sent to a lead smelter a large penalty 
is imposed on account of the percent- 
age of zinc contained and therefore the 
expense required for its treatment. 
Similar conditions are encountered when 
thé ore ‘is sent to a zinc smelter; there- 
fore, after being treated with this 
process and the lead and zine thor- 


oughly separated, the lead concentrates 
may be sent directly to a lead smelter 
and the zinc concentrates to a zinc 
smelter, thereby obtaining a greater 
value for the mineral contained. 

In addition to the treatment of ores 
this machine will also treat and sep- 
arate mixtures of grains and_ seeds, 
eliminating dust, and selecting the fer- 
tile seeds from the non-fertile on ac- 
count of having a greater specific grav- 
ity. Seeds have been mau 1e this 
machine which are practically 100 per 
cent fertile, thus being of great value 


‘to the agricultural districts and to flour- 
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ing mills, brewers and others who use 
seeds and grains in their business. 

Some ores are often allied which have 
nearly the same specific gravity. Such 
ores are treated in this mill by means 
of static separators, illustrated in Fig. 
6. The principle of the static sep- 
arator depends on the difference in con- 
ductivity of the ores treated. The pul- 
verant must be dry on account of the 
electric treatment. The action ob- 
tained is the same as the old experi- 
ment of the pith ball and the rubber 
rod in the physics laboratory from 
which it is shown that like charges re- 
pe! and unlike ‘charges attract. The 
pith ball is first attracted, and not being 
a good conductor, clings to the rubber 
rod for a moment, then, after receiving 
a like charge, is vigorously repelled. 
The device consists of four rolls, each 
ot which is electrified by a static charge 
of 100,000 volts produced by static gen- 
erators. The crushed ore, being con- 
veyed into a hopper above, feeds along 
the entire length of the separator, falls 
upon the electrified roll, and ores hav- 
ing a good conductivity, such as iron 
pyrite, become quickly charged and re- 
pelled into one bin, while the zinc con- 
centrates, being of less conductivity, 
are longer in being charged and are 
attracted to the roll which is rotating, 
and are carried over a partition where 
they are scraped off into another bin, 
and the spray of static charge from 
needles tends to assist in repelling the 
particles from the roll. 

The equipment manufactured by the 
above mentioned company has been 
perfected and on the markét for sale 
only since August 1 of the present year, 
and since that time many Western ores 


Fig. 5.—Motor-Driven Blower in Concentrating Room. 
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have been treated. The Ringwood The concentrating tables and auxil- Rejuvenation in Columbus. 
Company, of Ringwood, N. J., has iary equipment are driven by a 50- A rejuvenation was held in Columbus, 


ordered an equipment to handle 200 
tons of hematite ore in ten hours. 
Other Eastern companies handling ores 
are having tests made. 

In all of the processes described elec- 
tric motors are used to good advantage, 
the total installation being 275 horse- 
power, divided among eight motors. 
The plant employs from 10 to 12 em- 
ployees, who work 10 hours per day. 

The energy consumption per month, 
for a period of one year, is as follows: 
September, 7,350; October, 4,740; No- 
vember, 2,710; December, 8,140; Jan- 
uary, 5,690; February, 9,140; March, 
3,620; April, 6,780; May, 15,970; June, 
8,260; July, 4,210; August, 6,830. The 
average kilowatt-hours per month is 
6,453 and the average kilowatt-hour 
consumption per month per horse- 
power connected is 58.2. 

In Fig. 1 is shown the receiving hop- 
per of a Gates No. 5 gyratory crusher, 
into which the incoming ore is emp- 
tied. This machine is driven by a 50- 
horsepower 2,200-volt three-phase mo- 
tor, operating at 900 revolutions per 
minute, which also drives through line 
shafting two bucket elevators, each 
having 60 4-by-6-inch buckets and three 
conveyors 10, inches by 40 inches, with 
six idlers. 

A 75-horsepower 2,200-volt three- 
phase motor running at a speed of 900 
revolutions per minute operates one 
Universal jaw crusher, size 7 by 12, 
speed 250 revolutions per minute, hav- 
ing a capacity of six tons per hour 
through a 12-mesh screen; four per cent 
of moisture; one 48-inch by 20-foot 
McFarlane dryer running at four revo- 
lutions per minute; one set of 14-inch 
by 27-mch rolls, 100 revolutions per 
minute; one American ring pulverizer, 
600 revolutions per minute, made by 
the American Pulverizer Company; one 
Trumbull 3-foot by 6-foot screen, No. 
4 mesh, speed 25 revolutions per min- 
ute; one Sutton, Steele & Steele 2.25- 
mesh screen, 300 revolutions per min- 
ute; one Sutton No. 0 screen, No. 8 
mesh, 125 revolutions per minute; one 
Sturtevant ring roll, No. 275; and two 
bucket elevators, each having 60 6-inch 
by 8-inch buckets. 

Two dielectric separators, made by 
Sutton, Steele & Steele, are driven by a 
25-horsepower, three-phase, 220-volt 
motor, running at a speed of 1,200 revo- 
lutions -per minute. These separators 
are known as No. 50 and No. 51, type 
B, respectively, and have a capacity of 
two tons per hour, operating at 100,000 
volts, the current being obtained from 
two static generators which are also 
driven by this motor. A 60-bucket ele- 
vator, 4-by-6-inch buckets and three 
conveyors, each 10 inches wide by 20 
feet long, are driven through line shaft- 
ing from this same motor. 


horsepower, 220-volt, three-phase mo- 
tor. This machine operates at 900 rev- 
olutions per minute, the detailed equip- 
ment which it drives comprising four 
Sutton, Steele & Steele 6-by-12-foot 
concentrating, tables, each having a ca- 
pacity of from 500 pounds to four tons 
and operating at 300 revolutions per 
minute; four National blowers, six-inch 
discharge, operating at 250 revolutions 
per minute; three Sutton, Steele & 
Steele conveyors, 10-inch belts, 40 feet 
between centers, running over six 
idlers; one Sutton conveyor 10 inches 
by 50 feet; three conveyors of the same 
type 10 inches wide by 30 feet long; 
four 60-bucket elevators, 3-by-4-inch 
buckets; and one 32-bucket elevator, 4 
by 36 inches. 


O., on February 26, at the Virginia Ho- 
tel at which 57 candidates were initiated. 
Immediately following the initiatory cer- 
emonies, Samuel G. McMeen, president 
cf the Columbus Railway, Power & Light 
Company, addressed the new Jovians on 


“Co-operation and Good Fellowship.” 
A banquet was then partaken of in 


the Rose Room of the Virginia, accom- 


panied by high-class cabaret features. W. 


A. Hopkins, president of the Erner & 


Hopkins Company, acted as toastmaster. 
The principal after-dinner speakers were 
C. M. Crofoot, Crouse-Hinds Company. 
Cincinnati, Statesman-at-large for Ohio, 
and Thomas F. Kelly, sales manager of 
the Dayton Power & Light Company. 

One of the pleasing features of the oc- 
casion was a presentation by the Dayton 
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Fig. 6.—Four-Roll Motor-Driven Separator. 


A 35-horsepower, 220-volt, three- 
phase motor, running at 1,200 revolu- 
tions per minute, drives through line 
shafting a Blake 7-inch by 12-inch 
crusher with a capacity of from 1,000 
pounds to 10 tons and an average out- 
put of five tons per hour, at 300 revo- 
lutions per minute; two sets of 14-inch 
by 27-inch rolls, speed 100 revolutions 
per minute, capacity five tons; one 30- 
inch by 8-foot dryer made by the Col- 
orado Iron Works; one Sutton, Steele 
& Steele bucket elevator, 60 buckets, 4 
inches by 6 inches; and two Sutton, 
Steele & Steele screens. 

A Sutton, Steele & Steele sizer and a 
60-bucket elevator are driven by a 25- 
horsepower, 220-volt, three-phase mo- 
tor running at a speed of 1,200 revolu- 
tions per minute. There are also several 
small motors installed. 


Jovians to their Columbus brothers of a 
10-foot banner of red and gold, bearing 
the Jovian slogan, “Efficiency Wins.” 
Prizes in the form of gold sleeve-links 
having the Jovian insignia were awarded 
J. T. Dunnick and J. W. Davis for se- 
curing the largest number of new mem- 
bers. Highest praise was given L. W. 
Jaquith, of the General Electric Company, 
chairman of the entertainment commit- 
tee, and Carl Metz, wire chief of the Cen- 
tral Union Telephone Company, who is 
first tribute of the Columbus Jovians. 
re ee Oe E ne 
Convention of National District 
Heating Association. 

The annual convention of the Na- 
tional District Heating Association will 
be held in Chicago, June 1, 2 and 3, 
1915, with headquarters at the Hotel 
Sherman. 


—— a _——— 
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AN AUTOMATIC ELECTRIC IRON 
FOR WINDOW DISPLAY. 


By Frank D. Burr. 


During the campaign just closed for 
the sale of electric irons, toasters and 
grills by the Denver Gas & Electric Light 
Company, many displays and demonstra- 
tions were arranged in the windows and 
on the sales floor by F. P. Safford. Dur- 
ing the afternoons of several important 
days, the entire force doing hand iron- 
ing from one of the local laundries trans- 
ferred their activities to the company’s 
display room, displaying fresh, clean 
shirtwaists and embroidered articles. 
Many inquiries in favor of the laundry 
and also relative to the tron were made. 

The window display which has proved 
most entertaining and has attracted the 
largest crowds has been the automatic 
electric iron, suggested by the writer, 
moving back and forth upon a canvas- 
covered board. After trials of several 
magnets, one was found which would 
produce sufficient lines of force to attract 
an iron over a one-inch board. This was 
a field spool from a large motor. It was 
connected in series with a bank of lamps 
by means of which 250 volts direct cur- 
rent were cut down to about 20 volts, 
with 10 amperes of current. This mag- 
net was then mounted upon a truck con- 
structed with brass wheels of four-inch 
diameter which ran upon a track con- 
structed of tool steel. The tool steel be- 
ing smooth avoided noise and smooth 
running, while the brass wheels avoid- 
ed magnetic troubles and lessened the 
friction running on the stecl. This was 
made to play back and forth over a space 
of about 32 inches by means of a worm 
gear driven by a split-phase motor, but 
due to the fact that 24 reversals per min- 
ute were required the motor was running 
on the starting coil so much it was in 
danger of being burned out; also at each 
reversal the belt would slip, causing a 
squeaking noise which would expose the 
fallacy. Therefore, air was tried and a 
cylinder of sufficient length to make the 
travel of 32 inches was fitted up with a 
piston and the air was reversed at the 
end of each stroke by electric solenoid 
relays. Here, too, it was necessary to 
reduce the pressure below 110 volts in 
order to get proper current in the sole- 
noid and an impedance coil was used for 
this purpose. At the end of one rail was 
attached a brass spring which made con- 


tact with a brass wheel when the truck 
had reached its end of travel. This brass 
spring made contact with a circuit which 
caused a rush of current through one 
solenoid and through the air valve in re- 
versed condition causing the piston to 
pull the truck to the other end of its 
travel when a brass wheel run against a 
brass contact at the other end of the op- 
posite rail sending a current through an- 
other solenoid which again reverses the 
air, in this way causing the truck to make 
about 12 cycles per minute. A box was 
constructed to cover the whole, and the 
cover of the box was upholstered in 
canvas which was rubbed with paraffin in 
order to lubricate the play of the iron 
so that it would run smoother. The box 
covering the magnet and air cylinder was 
then decorated with iron packages and 
placards. The relay mechanism and the 
air exhaust and reversing mechanism 
were installed in the basement, 25 feet 
away, so that there was no noise or any- 
thing to indicate the cause of motion. 
All details were designed and : con- 
structed under the direction of Homer 
W. Sweet. 

After the iron was in operation some 
little amusement was caused by experi- 
menting with nails which would be at- 
tracted back and forth over the same 
play as the iron, but due to the constant 
circulating lines of force, these 20-penny 
nails would circulate and rotate about 
each other in the imitation of waltzing 
or dancing characters. These were 
therefore dressed up by the young ladies 
in the office as dolls or ballet girls and 
as many as six of them operating at one 
time on the board would attract a crowd 
of 25 to 50 people outside the window 
when they were at once gathered up and 
the iron put in motion, thus not only sat- 
isfying curiosity but giving amusement to 
the public and advising them of the 
place where an iron could be obtained. 

—_———_+--¢—_____ 
Minimum Charge. 

A bill for the abolition of a minimum 
monthly charge by electricity and gas 
companies has been introduced in the 
Legislature of Massachusetts. Like 
bills have been offered and defeated by 
legislatures of previous years. At the 
hearing, Everett W. Burdett, for the 
Massachusetts Electric Lighting Asso- 
ciation, defended the present practice 
of making a small minimum charge, 
which in Boston is $9 a year. Mr. Bur- 
dett said that leakage loss amounts to 


about 40 kilowatt-hours a year, or $4.00 
on a 10-cent rate. In addition, the 
readiness of service and the expense 
of meter maintenance make the prac- 
tice fair and equitable to the customer, 
while barely covering the cost to the 
company. 

On the question of inspection he 
recognized the advantages of some sort 
of local inspection, but it was difficult 
to find a practical mode. At present 
a customer can have his meter tested 
by public official on complaint to the 
Gas and Electric Light Commission. 

Bn E Je ae 


Safety Meeting in Louisville. 

Formation of a Safety First League 
iu Louisville, Ky., to embrace employees 
cf all the public utility companies of that 
city, the Louisville Gas & Electric Com- 
pany, the Louisville Railway Company, 
the Cumberland Telephone & Telegraph 
Company and the Home Telephone Com- 
pany, is expected to result from a joint 
weeting held recently at the chapel of 
the Louisville Railway Company. Three 
lLundred representatives of the various 
companies were present and moving pic- 
tures and stereopticon views were used 
tc illustrate the principles involved in 
the safety first movement. These were 
explained by A. W. Lee, chairman of the 
Safety First Committee of the Employees’ 
League of the electric company who pre- 
sided at the meeting. Definite action 
toward the formation of the general 
league was not begun but was discussed 
at length and will be taken up shortly. 

Denald McDonald, vice-president and 
general manager of the gas and electric 
company. was one of the principal speak- 
ers, and he and others emphasized the 
necessity of caution in little things. He 
noted that nine-tenths of the accidents of 
the gas and electric company involved 
veterans in the service. C. R. Gilmore, 
former assistant superintendent of the 
Louisville Gas & Electric Company’s dis- 
tribution department, was another 
speaker. 
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New Buildings in Salem Contract 
for Electric Service. 


In Salem, Mass., since the great fire 
of June 25, 1914, 330 building per- 
mits have been issued, and of these 
only 11 were without wiring for elec- 
tricity. Of the number of houses wired 
54 per cent were not provided with 
other means of illumination. 
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Electric Oven Gives Remarkable 
Results in Toronto Bakery. 

A’ prominent bakery in Toronto, 
Can,, recently installed an electric oven’ 
pf the Hughes Electric Heating Com- 
pany type 300, which 1s operating with 
marked success and is proving more 
economical than the furnace-type oven 
which it replaced. Energy for the op- 
eration of the electric oven is supplied 
by the Toronto Hydro-Etectric Sys- 
tem. 

In a recent comparative test the elec- 
tric oven, the capacity of which is 180 
loaves of 1.5 pounds, turned out 15 
batches in 10 hours, or 2,700 loaves. 
The brick oven, the capacity of which 
was 450 loaves of 1.5 pounds, turned 
out five batches in 10 hours, or 2,250 
loaves, 450 loaves less than the electric 
oven. 

The floor space occupied by the 
brick oven was 256 square feet, while 
that of the electric oven is 32 square 
feet. 

The fuel used by the brick cven was 
0.25 ton of hard coal, which cost $2.00. 
The estimated fuel cost of 1,000 1.5- 
pound loaves of bread baked in the 
brick oven was 89 cents, although the 
fuel cost ran higher on several nights 
when there were only three or four 
batches put into the brick oven. The 
fuel cost for the electric oven would 
not be higher in case of the oven not 
being used regularly, as the cost stops 
when the current is turned off, and it 
takes only a few minutes to heat the 
oven after it has been standing idle. 

The cost of electricity when used in 
the “off peak” period at Toronto, 
which is at night. is one-half cent 
per kilowatt-hour. The maximum cur- 
rent consumption of the electric oven 
was 26 kilowatt-hours and would cost 
13 cents per hour when used continu- 
ously, or $1.30 for 10 hours’ use. The 
total amount of bread turned out in 10 
hours being 2,700 loaves, would make 
the fuel cost of 1,000 loaves 48 cents. 
This would show a saving in fuel over 
the brick oven of 41 cents per 1,000 
loaves. 

The labor cost was less than that of 
the brick oven on account of the in- 
creased amount of work turned out 
with the continuous baking. The sav- 
ing in labor for 1,000 loaves was esti- 
mated at 22 cents per 1,000 loaves and 
would have been much greater if the 
capacity of the electric oven had been 
the same as that of the brick oven. 

In case the bread weighed less than 
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greater and the amount of fuel used 
would be less, as the oven would not 
run on full heat all the time. 

~ Taking everything into considera- 
tion, the cost of electricity at 1.5 to 
2 cents per kilowatt-hour, would equal 
coal at $8.00 per ton, and electricity 
at 3 to 4 cents would equal gas at 
$1.00 per 1,000 cubic feet, taking into 
consideration the quality of gas and 
the efficiency of the gas ovens used. 

The accompanying table summarizes 
the results of the tests and shows a 
fuel saving of 41 cents and a labor sav- 
ing of 22 cents per 1,000 loaves of 
bread by using the electric oven. 

In addition the bread baked in elec- 
tric ovens has a better color and will 
last much longer, as it 1s not dried out 
as it is in a brick oven. The bread 
is absolutely clean, which is almost 
impossible in a brick oven where the 
peel sends up a cloud of dust which 
alights on the fresh dough as it is being 
put into the oven. 

In the electric bakery there are no 
dirty coal boxes to haul around and 
no labor to hire to do this class of 
work. It is not necessary to have 
men stay around on days when the 
ovens are not being used, to give them 
an occasional shovel of coal. so the 
ovens will be ready for use. The elec- 
tric oven is ready to bake in 35 min- 
utes after the current has been turned 
on. 

In equipping a new bakery the sav- 
ing in cost of the building is a big 
item. Electric ovens take up one-fifth 
the space of brick ovens and on ac- 
count of their being hght in weight 
ordinary mill construction is heavy 
enough. With brick ovens, which weigh 
several tons, it is necessary to provide 
the heaviest kind of building construc- 
tion. Electric ovens are also much 
cooler to work by, as all of the heat is 
applied directly to the bread and is not 
wasted in the work rooms of the bak- 
ery. 

—___—_~+--__—__ 
Program of Ohio New-Business 
Meeting. 

The next meeting of the New Busi- 
ness Co-operation Committee of the 
Ohio Electric Light Association will 
be held at the Algonquin Hotel, Day- 
ton, O., on March 17. A very inter- 
esting program has been arranged 
which includes an address of welcome 
by TF. M. Tait, president, Dayton 
Power & Light Company; a paper by 
FE. R. Kelsey, advertising manager To- 
ledo Railways & Light Comany, on 
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“Central Station Advertising;” an ad- 
dress by R. H. Grant, sales manager 
National Cash Register Company, 
Dayton, on “Salesmanship;” paper by. 
J. F. Jones of the Wagner Electric 
Manufacturing Company, St. Louis, 
on “Application of Electric Drive in 
Wood Working Shops and the Dis- 
posal by the By-Product” (illustrated) ; 
and a paper by W. H. Patterson, West- 
inghouse Electric & Manufacturing 
Company, Pittsburgh, on “Co-opera- 
tion of Electric Motor Manufacturers 
with Central Stations to Secure Avail- 
able Power Business.” 

In the evening the Dayton Jovian 
League has arranged for a big Jovian 
banquet and rejuvenation to be held 
at the Algonquin Hotel; the banquet 
will commence at 6:30 with President 
I’. M. Tait of the Dayton Power & 
Light Company acting as toastmaster. 
The speakers at the banquet will be 
Jupiter H. E. Niesz, Jovian Order, Chi- 
cago; Col. Hard, president Ohio Elec- 
tric Light Association; D. L. Gaskill, 
secretary O. E. L. A.; W. W. Freeman, 
president Union Gas & Electric Com- 
pany, Cincinnati; S. G. McMeen, 
president Columbus Railway, Power & 
Light Company, Columbus; R. P. Ste- 
vens, president Youngstown Consoli- 
dated Gas & Electric Company, Youngs- 
town; G. M. Waite, general manager, 
City of Dayton; F. H. Rike, president 
The Greater Dayton Association; E. A. 
Deeds, general manager National Cash 
Register Company, and James M. Cox, 
former governor. 

The Dayton Jovians are making 
great plans for this event and expect 
to have in Dayton for this occasion 
a large number of other leading officers 
in the Jovian Order in addition to 
many other notable men connected 
with the electrical industry. Thomas F. 
Kelly is in charge of the affair. 
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How a Central-Station Manager 
Keeps in Touch With His Cus- 


tomers. 

Every new customer connected with 
tke lines of the Sandusky (Ohio) Gas & 
Electric Company, receives a polite note 
trom the manager thanking him for his 
patronage and inviting him to notify the 
ofice promptly when anything goes 
wrong with his service or he encounters 
anything he does not fully understand. 
Residence customers are asked if they do 
not want to learn to read their meters, 
and an offer is made to send a man to 
skow them how, on request. Very few 
customers have availed themselves of this 
offer. Each new customer is heartily 
welcomed to the “family” of the com- 


pany’s clientele. While the notes are 
similar in tone, care is taken to have 
enough variation of wording to re- 


lieve them of suspicion of being ` Torm: 
letters. 
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Electric Shop Operated by Kansas 
Municipal Plant. 

To popularize electricity for domestic 
purposes, such as cooking, washing, iron- 
ing, housecleaning and uses other than 
lighting, L. W. Chapman, commissioner 
of water and light for Kansas City, Kans., 
recently opened a municipal store in the 
City Hall for the sale, at practically 
cost, of kitchen ranges, stoves, ovens, 
fireless cookers and all other utensils 
calling for the use of electricity that 
are manufactured for the household. In 
connection with the store Commissioner 
Chapman also caused to be made a se- 
ries of demonstrations in the homes of 
the city’s electricity customers by which 
the women of the city might be edu- 
cated to the use of electrical energy in 
the home. The result of this progressive 
move has been most satisfactory. While 
in two months only a small proportion 
of the 4,000 homes in which electricity is 
used for lighting have been supplied with 


Interior of Kansas City Municipal Electric Shop. 


these devices, the educational work thus 
far has opened up possibilities for the 
cquipment of hundreds of other homes, 
thereby assuring a large revenue to the 
city from the day load that hitherto has 
not been considered in connection with 
the operation of the municipal electri- 
cal plant. 

The municipal electrical plant in Kan- 
sas City, Kan., has been in operation but 
little more than one year, yet in that time 
it has taken on more than 4,000 custom- 
ers, and it is now delivering about 750,- 
000 kilowatt-hours per month. 

The tests made in the homes with sep- 
arate meter service, have demonstrated 
that electricity may be used for fuel on 
a basis of three cents at a very reason- 
able cost. The city doesn’t undertake 
to compete with 25-cent natural gas, but 
at the price at which it is sold, electricity 
is cheaper than 75-cent manufactured gas. 
Besides it is much cleaner and the cur- 
rent is always steady and to be relied 
upon, whereas the flow of gas, particu- 
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larly in cold weather, is weak and un- 
steady. 

One housewife with a three-burner 
electric range did all of her cooking and 
heating for washing and ironing at a 
cost of $2.40 a month, and a part of the 
eiectricity used was in showing her 
neighbors how it worked. This woman 
said that where a woman knew how to 
use it the electrical method was no more 
expensive than gas. Another housewife 
found it cost five cents a meal for cook- 
ing for a family of four, while another 
woman cooked for her family of three 
at a cost of 1 cent a meal for each per- 
son. | 

a O SEE 

Company’s Service Protected by 

Employee’s Prompt Action. 

Presence of mind and intelligent ac- 
tion on the part of Edward F. McNulty, 
of the accounting department of the 
United Electric Light & Power Com- 
pany, New York City, on the evening 


of February 5 is deserving of special 
mention and should serve as an in- 
spiration to every employee of a pub- 
lic service company. 

McNulty had been working at the 
office during the evening, leaving for 
home about 10:00 p. m.° Arriving at 
Forty-third Street and Eighth Avenue 
he found the street flooded due to the 
bursting of a water main in the vicin- 
ity. McNulty knew his company was 
supplying considerable service in the 
immediate neighborhood, and conscious 
oi the damage that was possible on ac- 
count of the situation, he at a great 
deal of personal discomfort—having to 
wade about almost to his knees in 
water—made_ several telephone calls 
and finally reached the proper man, 
who immediately got an emergency 
gang on the scene, much sooner than 
would have been the case had the noti- 
fication been through the usual chan- 
nels. 

Investigation developed the fact that 
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the transformer banks at 665 Eighth 
Avenue were fast being submerged, but 
were reached in time to take care of 
the exposed equipment and protect the 
service. 

This incident has led to the issuance 
by the company of a telephone card, to 
be carried by every employee, giving 
the emergency telephone number of all 
department heads and officials of the 


organization. The card, which bears 
the caption, “For the Good of the 
Service,” bears the following message 


on the reverse side, “It is hoped that 
every employee will find it convenient 
to carry this little card, which is issued 
as a ready reference in case of emerg- 
ency. Its circulation is prompted by a 
suggestion of an employee alive to the 
company’s interests. 

“An opportunity may be presented at 
any time for you to do the company a 
real service by prompt notification of 
some difficulty, trouble or occurrence 


Another View of Electrical Shop. 


coming to your attention in your daily 
rounds, either during or outside of reg- 
ular working hours. Your efforts will 
be appreciated by the company.” 
eer ae 
Must Keep Electric Signs 
Lighted. 


Sixty-one Louisville owners of electri- 
cally lighted signs have been notified by 
the city engineer that they must keep 
these signs lighted, according to the 
terms of their permits, from dark until 
10 o'clock every night but Sunday. A 
considerable disposition had been indi- 
cated on the part of merchants owning 
such signs to reduce their advertising 
costs during the slump in business by 
permitting them to remain dark. Louis- 
ville’s regulations as to electric signs pro- 
jecting over the building line are similar 
tc those of other cities and the engi- 
neer’s office has been active in checking 
the tendency of some of the merchants 
to refrain from lighting their signs at 
night. 
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Electric Vehicle Data 


Meeting of Chicago Electric 
Vehicle Men. 


At the meeting of the Chicago Sec- 
tion of the Electric Vehicle Association 
of America on March 9, Harry Salvat, 
of the Fashion Automobile Station, 
spoke on the subject of “New Ideas in 
Garaging Electric Vehicles.” Mr. Salvat 
referred to the importance of proper ga- 
rage service, to the development of the 
electric vehicle, and the need for co-op- 
eration between garage men and manu- 
facturers and dealers of electric cars. 

He thought that one of the crying 
needs of the industry is a standardiza- 
tion of batteries, so that uniform equip- 
merit could be installed in charging sta- 
tions. This would 
not only reduce the 
energy loss in charg- 
ing, but would so 
standardize the in- 
stallation in various 
garages that boosting 
and emergency serv- 
ice could be obtained 
by users without re- 
striction. He stated 
that there is a move- 
ment on foot at pres- 
ent to have tests 
made on batteries of 
various sizes to de- 
termine the size 
which can be most 
economically charged, 
and garage owners 
will advocate. this 
size to prospective 
and present users. 

Mr. Salvat criti- 
cised the methods of 
some of the local 
service stations of 
electric vehicle man- 
ufacturers, particu- 
larly the practice of 
sending to the user a- 
detailed result of the 
inspection, and -call- 
ing attention to any 
neglect or careless- 
ness on the part of 
the garage. Mr. Sal- 
vat explained that 
practically without 
exception the garage 
owners of Chicago 
were striving to give 
good service, and that 
these reports should 
be submitted to the 


Average Daily Mileage—5.35. 


Daily Hours in Use—20. 


Days in Service, per Month— 
Continuous. 


garages in which the cars are kept, so 
that the trouble can be remedied, and 
if due to negligent or careless employees, 
steps taken to prevent re-occurrence of 
the trouble. By submitting these reports 
to the user, who in most cases is not fa- 
miliar with the details or mechanism of 
the car, confusion results, and often a 
customer is led to believe that his car is 
being neglected or the garage is unable 
to render proper service. 

Mention was also made of the tendency 
of enthusiastic salesmen of electric ve- 
hicles to convince customers that the 
electric needs practically no attention and 
is fool-proof. These impressions usually 
lead to troubles, subsequently resulting in 


GENERAL. 


Name of Company—Emergency Hospital. 
City—Washington, D. Ç. 


Business—Emergency 
and Medical Work. 


Capacity of Vehicle—Four. 
Date of Purchase—July 1, 1912. 
Approximate Price—$3,500. 


Surgical 


Type of Cells—A-4. 


OPERATING DATA. 
Cost of Electric 
Month—$17.00. 


Driver’s 
$35.00. 


TotaL AVERAGE MoNTHLY OpERATING Cost (including tires, repairs, 


etc.) $85.00. 


Make of Vehicle—Detroit. 
Make of Tires—Motz. 

Size of Tires—34x3%. 
Type of Tires—Cushion. 
Make of Battery—Edison. 


Number of Cells—60. 
Power 
Cost of Storage and Washing 


per Month—$20.00. 
Salary per 


disputes between the garage and the cus- 
tomer, and in some cases have result- 
ed in the disposal of the car. 


The following cogent reasons for pur- 
chasing electric trucks are given in an 
advertisement of the United Electric 
Light Company, Springfield, Mass., in a 
local newspaper: 

“High-grade electric trucks are 100 per 
cent faster than horses. 

“From 25 to 50 per cent cheaper to op- 
erate. 

“Require 75 per cent less space than 
horses. 

“Free from war prices, disease and 
broken limbs. | 

“Sanitary, odorless, 
practically noiseless. 

“Require minimum 
reserve equipment to 
uninterrupt ed 


give 
service. 

“Long lived; inter- 
changeable parts; 


minimum repairs; ex- 
teamster drivers; 
easy on tires. 

“Efficient because 
representing a high- 
grade = engineering 
product, built espe- 
cially for a given 
task.” 


At a recent meet- 
ing of a local com- 
mittee of the Chi- 
cago Section, Elec- 
tric Vehicle Asso- 
ciation of America, 
at which all electric 
vehicle manufactur- 
ers and dealers were 
represented, prelim- 
inary plans for the 
holding of an Elec- 
tric Vehicle Salon in 
Chicago were dis- 
cussed. A complete 
report will be sub- 
mitted at the meet- 
ing of the Chicago 
Section on March 
16. The consensus 
of opinion of those 
attending the initial 
meeting was that 
such an exhibition 
would greatly stim- 
ulate the local mar- 
ket. 
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Evolution of Concentric Wiring. 

The Committee on the Wiring of Ex- 
isting Buildings of the National Elec- 
tric Light Association met at the Bos- 
ton Edison Company’s service build- 
ings, March 5, and formulated its re- 
port. By invitation the following mem- 
bers of the Committee of the National 
Electrical Contractors’ Association on 
Reducing the Cost of Wiring met in 
ccnjunction: A. J. Hixon, Boston; F. 
W. Grant, Cleveland; Paul Jaehnig, 
Newark, N. J. 

A report on plugs and receptacles 
was presented by R. S. Hale, chairman 
of the sub-committee. 

H. E. Eisenmenger presented the re- 
sults of his studies of wiring costs in 
the United States and comparative ta- 
bles of conditions in various cities were 
shown in proof-sheet form. These 
data will be incorporated in the report, 
together with a clear and logical outline 
of the evolution of concentric wiring, 
by S. E. Doane, as follows: 


Electric wiring has been developed 
along two different fundamental theo- 


ae Insulation Material, 
peed filli ng Material (Jute eto.) 


Fig. 1. 
ries. The original idea was to have a 
very considerable insulation which 


should be so strong and so substantial 
that every danger to life and property 
should be removed by the large safety 
factor of the insulation itself. 

At a later time and paralleling this 
theory, another theory was developed 
along the following lines. The in- 
sulated wire is surrounded by a 
grounded metallic tube. In this case 
a very substantial and heavy insulation 
is no longer as essential as under the 
first theory. Even in case of the in- 
sulation becoming insufficient, danger 
to life and property will always be 
averted by the interposition of the 
grounded continuous metallic tube. In 
order that any danger should arise from 
a system of that kind, two accidental 
damages must occur at the same time, 
to wit: the ground of the surrounding 
conduit must be bad and the insulation 
of the wire must be injured. To obvi- 
ate this the National Electrical Code 
provides that the conduit must not only 
be continuous from outlet to outlet, but 
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also mechanically secured in position, 
and that the metal of the conduit must 
be permanently and effectively ground- 
ed. Furthermore, it is ruled that metal 
conduits must have the ends provided 
with bushings so as to protect the 
wires from abrasion. 

Rule 28f permits, however, short sec- 
tions of conduit to remain ungrounded. 
If in such an ungrounded section or in 
a conduit system the grounding of 
which has become insufficient, the in- 
sulation becomes bad, either by abra- 
sion or by condensing water collecting 
inside the conduit, the conduit may be- 
come alive and danger to property or 
life may arise. 

A logical step to obviate this would 
be to make the conduit tight-fitting 
with an appropriate filling material—for 
instance, jute—to preserve the circular 
section of the conduit. This close fit 
prevents any collection of water inside 
the conduit. At the same time it ob- 
viates any possibility of abrasion, the 
insulation and the conduit being essen- 
tially fixed in their relative positions. 
(See Fig. 1.) The conduit will then 
advantageously have a certain degree 
of flexibility to make insulation easier. 

We thus arrive at the so-called “Kuh- 
lo” or “Stannos” wiring systems, or 
rather at their first stage, with protec- 
tive sheath. This variety is used where 
neither of the poles of the system is 
grounded. 

In central stations with a grounded 
neutral wire we can go one step fur- 
ther. As the grounded conduit and the 
grounded neutral wire have no, or at 
least only negligible, differences of po- 
tential between each other, such as may 
arise from the voltage drop in the neu- 
tral wire, it evidently is unnecessary 
and therefore wasteful to insulate the 
neutral wire from the conduit as heavily 
as the potential wire. The insulation 
material used for the insulation of the 
neutral wire may be either saved en- 
tirely without decreasing the factor of 
safety (Fig. 2) or it may be put on the 
potential wire inside with a correspond- 
ing increase of safety (Fig. 3). 

This results in a grounded continu- 
ous conduit and a grounded bare wire 
running inside the conduit; there is no 
reason why these two conductors, both 
grounded and both continuous, should 
not be united into one; in other words, 
why the conduit should not be used as 
a return circuit. The idea of using the 
conduit for carrying the current of the 
grounded return circuit is not new and 
has been used for many years with 
ordinary rigid-steel-conduit wiring. The 
difference between this idea and the 
concentric wiring is the fact that in the 
latter the conduit is close fitting (thus 
leaving no space for the accumulation 
of water) and flexible to a certain de- 
gree. 

This is the logical evolution of the 
so-called concentric wire (Fig. 4). The 
potential conductor is surrounded by 
an insulating coating which in its turn 
is surrounded by the tubular grounded 
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outer conductor for the return circuit. 
For mechanical reasons the insulating 
coating is covered by paper or braid- 
ing, which acts as a slip member be- 
tween the insulation and the sheath in 
case the wire is bent. 

It should not be lost sight of that 
this system is not a new, untried thing, 
but was developed five or six years 
ago. Many millions’ worth of this ma- 
terial is now being sold abroad every 
year. 

On the subject of concentric wire the 


problem was discussed of how to gain 
the approval of local inspectors. It 
was stated that the inspectors of Bos- 
ton, Cleveland, Detroit and New York 
were at first opposed, but have since 
come to favor trial installations by re- 
sponsible contractors under central- 
station supervision. 

The American Steel & Wire Com- 
pany is to make up a small lot of the 
wire; the B. F. Goodrich Company has 
offered a sample, as has the Simplex 
Wire & Cable Company. 

In response to a question whether 
each manufacturer is to proceed on his 
own specification, it was pointed out 
that all samples are to be submitted to 


Fig. 4. 


the Underwriters’ Laboratories for ap- 
proval. 

Mr. Sargent said the General Elec- 
tric Company has gotten up a complete 
line of fittings in model. Trial installa- 
tions are being made with twist-on fit- 
tings. 

Mr. Hale called attention to the fact 
that manufacturers will not be pro- 
tected by individual patents in making 
up the new wires, but that central sta- 
tions are bound to assure them of the 
large use of this type of supplies. 

Members reported that the central 
stations of Pittsburgh and Brooklyn 
are ready to undertake concentric-wire 
installations. 

On the subject of standardization of 
fittings, it was thought well for the 
manufacturers to go ahead and develop 
models which later may be standard- 
ized. Mr. Sargent noted the desirability 
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that wire be of fixed sizes and said the 
General Electric Company will make 
wire on the base of No. 14 B. & S. con- 
ductor, 0.22 inch in diameter; and it 
was thought desirable for other makers 
to work to that standard. 

A model of a new type of fuse block 
by E. B. Latham & Company, New 
York, was examined. The fuses are 
screwed into the block, the size of base 
and thread admitting only the size of 
fuse for which the block is designed. 

It was voted to approve the report of 
the American Society of Mechanical 
Enginers on the standardization of screw 
fittings for lamp bases. 

The committee took up the recom- 
mendations of the Electrical Commit- 
tee on changes in the Code and opposed 
those which applied to solid neutrals 
and opposed those pertaining to refill- 
able fuses. 

Mr. Hale presented a draft of the 
committee’s report, which rehearses the 
efforts toward standardizing plugs and 
receptacles, the advancement of inter- 
est in concentric wiring on lines of 
European practice studied by Messrs. 
Doane and Eisenmenger, at the expense 
of the General Electric Company; ex- 
presses the hope that by June speci- 
men installations will have been made, 
and opens up the question whether the 
Code should not be broadened to per- 
mit of freer experimental work, where 
lower cost is the aim and no added 
risk is involved. 

—_—_--e—___—_ 
Recent Developments in Concentric 
Wiring in Germany. 

In connection with the discussions 
of concentric wiring in this country an 
article on a new type of such wire that 
was published in the Elektrotechnische 
Zeitschrift, Berlin, Germany, in the is- 
sue of December 24, 1914, is of timely in- 
terest. 

As the imports of copper and rubber 
into Germany are limited during the 
war, the Verband Deutscher Elektro- 
techniker, which issues’ the German 
wiring rules, considers it advisable to 
use, where possible, other materials for 
conductors and their insulation, in or- 
der to retain copper and rubber for 
those purposes for which they are of 
greatest importance. The Verband has, 
therefore, provided for a new house- 
wiring material with paper insulation 
(designated by the letters “MP”) with 
a conductor of copper, soft iron or 
aluminum. This wire is fashioned after 
the manner of Kuhlo wire or tube wire, 
that is, the German metal-covered in- 
sulated wire heretofore used for con- 
centric wiring (Manteldraht, coated 
wire). 

It is manufactured with the same 
minimum conducting section as hereto- 
fore, that is, one square millimeter 
(1,973 circular mils, corresponding 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


roughly to B. & S. No. 17). This is 
surrounded by a well impregnated layer 
of paper with a minimum thickness of 
0.8 millimeter (0.032 inch) for the 
smallest section and 1.0 millimeter (0.04 
inch) for a conducting section of 2.5 
square millimeters (4,932 circular mils, 
between B. & S. No. 13 and No. 14). 
This paper layer is surrounded by an- 
other insulating cover, which may con- 
sist of paper or of braiding of cotton 
or hemp or similar material. This sec- 
ond insulating cover has a thickness of 
not less than 0.6 millimeter (0.024 inch) 
and in case of several conductors being 
inside the outer metal cover it may be 
common to all inner conductors. After 
this the wires must be carefully dried 
and the paper well impregnated by a 
tough impregnating material, which 
does not become brittle. The outer 
cover is a tightly fitting metal coat (not 
of lead) with a minimum thickness of 
0.25 millimeter (0.01 inch) and protect- 
ed against rust. The outer cover may 
or may not be used to carry the return 
circuit. 

The finished conductor must with- 
stand 1.200 volts between the con- 
ductors and also between conductors 
and the metal cover for half an hour. 
The carrying capacity for copper, alum- 
inum and iron conductors is stipulated 
for instance, as follows: 


Maximum Permissible 
Permanent Current in 
Amperes. 
Copper. Aluminum. Iron. 
11 8 4 


Cross Section. 
Suen Cir. Mils. 
1 


: 1,973 
1.5 2,960 14 11 5 
4.0 7,892 25 20 10 


The nearest B. & S. sizes to these 
are: No. 17-2,048 circular mils; No. 15- 
3,257 circular mils; No. 11-8,234 circular 
mils. 

The committee reserves the right to 
recall these rules after the war, but the 
committee is of the opinion that the quals- 
ties of MP wires are such that they prob- 
ably later will be permanently permitted. 

me S 


Utah Contractors Dine. 

The Society of Electrical Contractors 
of Salt Lake City held its annual ban- 
quet and ball at the Commercial Club on 
February 27. The decorations used at 
the banquet were among the most origi- 
nal and unique ever used at such a func- 
tion. The tables were set in the form 
of a hollow square. From a huge pe- 
destal in the center streamers of incan- 
descent lamps led to each corner of the 
tuble. Woven into the floral decorations 
ot the table were hundreds of tiny in- 
candescent lamps representing fruits 
and flowers. 

S. Z. Gwaltney presided as toastmas- 
ter. C. B. Hawley, J. V. Buckle and J. 
G. Guiver responded to toasts. The mem- 
bers of the electrical fraternity had their 
wives or sweethearts as guests, and after 
the banquet dancing was the order of the 
evening. 
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Mounting Motor in Concrete 
Building. 

The accompanying sketch illustrates 
a method recently used for mounting 
motors in a textile mill. 

The mill was built of reinforced con- 
crete, and the columns were 17.5 feet 
apart. Two looms were placed in each 
bay with the fronts facing each other 
and the backs to the columns. The in- 
serts in the ceiling were set for the 
looms and the shaft at the end only. 

The space was practically filled up 
and it would be dangerous and not de- 
sirable to run the belt between the 
fronts of the two looms owing to the 
weavers working under it and around it, 
so we designed the platform as shown. 
This platform is used for 5-horsepower 
motors and can be used up to 7.5 horse- 
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Motor Mounting on Concrete Column. 


power easily. The frame is made to fit 
snugly around the columns and is pulled 
up tight with the iron clamps. The mo- 
tor is easily accessible by using a step- 
ladder. 

William T. Estlick. 
—_——_—---——_—__—_ 
Licensing and Inspection Proposed 
in Iowa. 

A bill is pending before the Iowa 
Legislature which provides for the reg- 
ulation and licensing of electricians 
and electrical contractors by municipal- 
ities, and for the appointment of a 
chief state electrical inspector at a sal- 
ary of $1,800 per year. 

The measure gives cities and towns 
the right to prescribe rules and regu- 
lations for the installation of electrical 
light and power wiring and electrical 
fixtures and appliances. 

The state fire marshal is empowered 
to employ a first-class practical elec- 
trician to be known as chief electrical 
inspector and such assistants as are 
necessary, from a list of those who 
have passed a faverable examination 
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before an examining board, composed 
of one member from the Electrical 
Workers’ Union, one from the Iowa 
Electrical Contractors’ Association and 
one from the Underwriters’ Associa- 
tion. 

The examining board is called upon 
to formulate such rules and regulations 
necessary for standardizing, proper in- 
stallation and inspection of electrical 
wiring. 

The state fire marshal is given juris- 
diction over city and town electrical 
Inspectors or inspection boards and 
shall have the right to determine all 
matters brought to his attention by 
any party in interest. His decision will 
be final. 

A similar measure has been proposed 
in Wisconsin, but with the substitution 
ot local boards and officials for the 


state board. 
SENSN O 


Among the Contractors. 

An important electric wiring contract 
will be let this spring in Dodge City, 
Kans., in connection with the building 
of a $90,000 theater by Merritt and Otero 
Beeson. The showhouse will be one of 
the most costly in Western Kansas. It 
will be known as the Beeson Theater. 


A new electric, contracting and re- 
pair shop has been opened in Green- 
ville, O., by George Murphy, who has 
been with the Greenville Home Tele- 
phone Company for the past 15 years 
as wire chief, and L.. C. Warner, who 
has been superintendent of the New 
Madison Lighting Company, New Mad- 
ison, O. The name of the new firm 
is “The Electric Shop.” Both of the 
men are live wires and they will do 
all kinds of electric repair work, con- 
tracting, storage-battery charging and 
repairing. They have installed equip- 
ment for taking care of storage bat- 
teries and magneto work. The firm is 
located at 141 East Third Street. 


The Watson-Flagg Engineering Com- 
pany, of New York City, has been 
awarded the contract for the complete 
electrical work in the new $500,000 
high-shcool building at Allentown, Pa. 


Rudolph Schmidt, Rochester, N. Y., 
has been elected by the state association 
as national director of the National 
Electrical Contractors’ Association of the 
United States. 


Frank N. Hurd, of Mankato, Minn., 
has purchased a two-story building at 
126 Jackson Street and will shortly move 
his store and shop to that location. The 
move was necessitated by the rapid in- 
crease in his business. 


O. G. Pack, secretary of the Kansas 
City Electrical Construction Company, 
Kansas City, Mo., reports a large volume 
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of contracts being let and in sight for 
moderate-sized work, but a comparative 
dearth of big work. There are many 
tracts being improved with one and two- 
story buildings in Kansas City this spring 
—business blocks, many of which may 
later receive more stories. Some of these 
buildings are going up in the downtown 
business districts where larger structures 
might under ordinary circumstances be 
erected. 


The Home Electric Company, com- 
posed of Roy Katterjohn and Will 
Smiley, has opened for business in 
Paducah, Ky. Temporary headquar- 
ters have been occupied on Broadway, 
between First and Second Streets. 
The company will do general electrical 
contracting. 


The Royal Electric Company an- 
nounces the removal of its shops from 
its Philadelphia office at Thirteenth 
and Race Streets to 15 South Second 
Street, Hammonton, N. J. This com- 
pany, of which F. L. Jackson is man- 
ager, undertakes repairing, testing, en- 
gineering contracting, switchboard 
building and merchandising of electrical 
material. 


The Jefferson County Electric Com- 
pany, with an authorized capital of $5,- 
000, has been incorprated at Louis- 
ville, Ky., to do an electric contract- 
ing business. The incorporators are J. 
A. Jakoby, Hoke Smith, John F. Boy- 
sen and Allen E. Smith. 


The contract for wiring and lighting 
the Coca Cola Building, a new twelve- 
story concrete structure in Kansas 
City, Mo., has been let to the Squire 
Electric & Construction Company, of 
Kansas City. 


George E. Shepherd, of Shepherd & 
Rust, Wilkes-Barre, Pa., national direc- 
tor from Pennsylvania of the National 
Electrical Contractors’ Association, has 
been made chairman of the Publication 
Committee of the Association, to fill the 
vacancy caused by the death of Marshall 
L. Barnes. 


The Harry I. Wood Company, Louis- 
ville, Ky., has just completed the con- 
tract with the state of Kentucky cov- 
ering the wiring of the old state cap- 
itol and executive building; also the 
installation of seven outdoor standards 
and a transmission line. The wiring 
in both buildings was installed in iron 
conduit, the floors being taken up 
wherever possible and concealed there- 
in. Where this was not possible the 
wire was installed in metal molding. 
The seven standards were each 
equipped with a 750-watt type C lamp. 
Safety steel-taped, duplex cable was 
used for the underground construction 
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feeding these standards. The trans- 
mission line consisted of 1,600 feet of 
4/0 duplex, steel-taped cable, laid un- 
derground from the switchboard in the 
penitentiary engine room to the service 
switch in the basement of the execu- 
tive building. The old gas fixtures in 
the above buildings were wired and 
equipped with clusters and 16-inch opal 
shades. 

Work has just started on the Old 
University Hospital Building, which is 
to be remodeled and used as a school 
building. The contract covers the in- 
stallation of electric light and power 
wiring, magneto clock system, program 
bell system and intercommunicating 
telephone system. The company has 
also closed a contract covering the new 
Emmet Field School at Crescent Hill. 

Work on a three-phase motor in- 
stallation for the cooperage plant of J. 
Schwarzwalder & Son has been com- 
pleted. This installation consists of 21 
motors ranging in size from 5 to 50 
horsepower. All wiring is in conduit, 
and all motors are grouped on six sets 
of feeders. 

This company now has a contract for 
the installation of the White Way in 
the City of Lexington. This White 
Way will consist of 97 two-light stan- 
dards, each standard to be equipped 
with Novalux compensating fixtures 
and 300-watt, 20-ampere, type C lamps. 
These 97 standards will be divided on 
three 2,300-volt series circuits, each cir- 
cuit controlled by a 6.6-ampere second- 
ary regulator located on one of the 
Kentucky Utilities Company’s poles. 
Two of these circuits will control all 
standards which will burn until mid- 
night, the other being used for the 
standards which will burn all night. 
The wiring for these standards will be 
underground, No. 6 steel-taped cable 
designed for 4,000 volts working pres- 
sure being used. There will be a posi- 
tive cutout in the base of each standard 
to control same. This installation cov- 
ers the taking up and relaying of about 
two miles of street. 

a E 


Electrical Show at University of 
Illinois. 

On April 8 to 10 next the Fifth Bi- 
ennial Electrical Show will be held at 
the University of Illinois, Urbana, Ill. 
This biennial event is under the aus- 
pices of the Electrical Engineering So- 
ciety of the College of Engineering. 
Twenty-five thousand square feet of 
floor space are available and three- 
fourths of this was assigned by March 
1. The electrical manufacturers are 
giving their unqualified support and 
over fifty concerns will be represented 
by exhibits and each exhibit will be 
fully explained by capable men. The 
remaining booths will display local and 
student exhibits. 
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Dollar Wiring Kinks. 


Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 


clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A 
dollar will be sent to the contrib- 
utor upon publication. 


Aid to Fixture Work. 


In fixture work much time may be 
saved by use of the following device. On 
a flat surface, of say, 24 inches draw 
concentric circles, starting with one-inch 
radius and increasing radius by one-half 
inch until space is covered. Then using 
center of circle as point of intersection, 
divide outer circle into two, three, four, 
five and six equal parts. Draw lines 
from center to all points on outer circle. 
Mark triangle as 3 3 3, square 4 4 4 4, 
pentagon 5 5 5 5 5, hexagon 6 6 6 6 6 6. 
(See illustration.) 

Now in laying off a fixture body ring, 
a canopy, a ceiling plate, etc., proceed as 
follows. For example, to punch twelve- 
inch ceiling plate for three lights, lay 
plate on circles, inverted, having outer 
rim equidistant to nearest circle mark on 


Diagram for Fixture Work. 


plate. The intersection of lines marked 
three, gives location of lights. This de- 
vice may be used for almost any kind of 
parts and in numerous combinations. 
The one described here will handle parts 
from 2 to 24 inches in diameter, in two, 
three, four, five or six divisions. 


Robert Oster. 


Fastening Stud Boxes on Laths. 

At times one has great difficulty in 
getting a solid hold with a stud box on 
laths. This is caused by the wood 
screws splitting the laths. I overcome 
this trouble by using a toggle bolt in 
addition to one wood screw. This slides 
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in between two laths and when it turns 
it draws the box up to the laths. 
Joseph B. Josephson. 


Making Sharp Bends in Conduit. 

When making a bend in a piece of 
conduit with a hickey, it is hard to 
make a bend shorter than nine inches. 
By the use of a piece of pipe of larger 
size than the piece to be bent, however, 
it is possible to make a bend as short 
as may be desired. This is shown in 
the accompanying illustration. -Such 


CEILING BEAM WITH 
SHORT BENDS 


CEIUNG BEAM WITE 
ORDINARY BENDS 


Sharp Bends In Condult. 


bends are especially desirable when a 
run of conduit is to be fitted around a 
beam which protrudes from the ceiling, 
and in other similar positions. Small 
conduit need not be more than 1.25 
inches from the beam at the bends. 
A. A. Vilter. 


Visible Telephone Signal. 

Owing to the noise in the power 
house it was nearly impossible to hear 
a telephone extension bell if any dis- 
tance from it, so I used the following 
scheme. 

I removed the two gongs and at- 
tached a strip of copper to the clapper, 
insulating it from the same. To this 
strip one leg of a 110-volt lighting cir- 
cuit was attached; the other leg was 
attached through a lamp to two con- 
tacts screwed to the door of the tele- 
phone box, one on each side of the 
clapper. When the telephone rings the 
clapper makes contact with the two 
contacts, causing the lamp to flicker, 
thus attracting the attention of the op- 
erator. R. F. Cooke. 


Pump Leathers for Gasoline Torches. 


Take a piece of  seven-eighths-inch 
brass casing a few inches long and ream 
one end to form a funnel-shaped open- 
ing. Cut another piece of three-quarter- 
inch casing about one-quarter inch long 
and file the rough edges so as not to 
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cut the leather. Lay the three-quarter 
casing on the bench and a piece of thin 
old-soaked leather over it, then push the 
seven-eighths-inch casing over it to form 
a drum-head. Trim the leather even 
with the end of the casing and let it 
form for a few hours, at which time you 
will have a nicely shaped leather cup. A 
hole punched in the center of the cup 
will finish the job. As gasoline dries out 
the leather very quickly, soapsuds should 
be used thereafter to keep the leather 
soft. Joseph Braith. 


Bit Extension for Fixture Plug. 


Progressive communities are rapidly 
discarding gas and combination fixtures 
for “straight” electric. In a great many 
cases in order to save the price of an 
insulating joint and deep canopy, the pipe 
nipple and cap are replaced by a piug 
in the elbow, thus leaving the ceiling 
or wall clear for the use of the crowfoot. 
For inserting the plug, socket wrenches 
are not practical as they are generally 
too short and do not hold the plug suff- 
ciently tight. The accompanying illus- 
tration shows the use of a regular bit 


Bit Extension. 


extension which meets all requirements in 
a very Satisfactory way, being adjustable 
to the different sizes of plug and always 
ready, as these extensions are a part of 
every up-to-date wireman’s kit. 

Oscar D. Morse. 


Catching Plaster and Dirt. 


I find by using a cake form, such as is 
used for baking cakes, attached to a | 
brace and bit, while boring through ceil- 
ings, all the fine plaster and dirt which 
otherwise would fall on the floor is 
caught. I consider this superior to a fun- 
nel for this purpose. 

Lysander,C. Beverly. 


March 13, 1915 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Public Service Commissions 


ARIZONA. 

The Second Annual Report of the 
Arizona Corporation Commission has 
been issued, covering the period from 
December 1, 1913, to June 30, 1914. 
The orders on formal and informal 
case rendered during the period are given 
in the report. 


CALIFORNIA. 


Destruction of Company Records. 
In denying the application of the Los 
Angeles Railway Corporation and the 
City Railway Company, of Los Angeles, 
for authority to transfer their property 
to the Los Angeles Railway, and the 
accompanying application of the latter 
company to issue bonds and common 
capital stock, the Commission states 
in its order that many important books 
of the predecessor companies bearing 
on the valuation of property were de- 
stroyed, in order to avoid a public 
revelation of their contents. The Com- 
mission, in its ‘investigation, found it- 
self hampered by the absence of these 
books. The decision says: “The ex- 
planation was made that these books 
had been burned, as it was thought 
their usefulness had ended. This does 
not appear to us to be a valid explana- 
tion, and we have no hesitancy in re- 
jecting the excuse that these books 
would be no longer useful. Any man 
who has served a big public corpora- 
tion as long in an official capacity as 
have certain of the officials of those ap- 
plicants either did know or ought to 
have known the extreme importance of 
preserving corporate records. I think 
the conclusion justified, therefore, that 
these books were either destroyed or 
allowed to be destroyed in order to 
avoid a public revelation of their con- 
tents.” 

The Commission found that the value 
of the property is not equal to out- 
standing bonds, and the application is 
denied. The order provides that the 
companies may submit a modification 
of the present application at a later 
date. 


Southern Sierras Power Company 
was provisionally authorized to issue 
$300,000 of its six-per-cent 25-year 
bonds. In making the investigation to 
determine whether or not there was a 
proper basis for the issue the Com- 
mission found that a close relationship, 
amounting to a practical identity of 


Conducted by William J. Norton 
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control, existed between the Southern 
Sierras Power Company, Nevada-Cali- 
forna Power Company and the Sierras 
Construction Company. It further de- 
veloped that the properties of the 
Southern Sierras Company were built 
by the Sierras Construction Company, 
under contracts by which the power 
company paid the full cost of the work 
and an added 15 per cent as a profit to 
the construction company. 

In regard to the relations existing 
between the companies the opinion says: 
“In view of the situation herein found 
to exist, we recommend that a final 
order be granted to this applicant to 
issue bonds, only after it shall have 
adjusted its accounts with its affiliated 
and associated corporations, to the end 
that any profit heretofore made or pro- 
posed to be made by any such affliated 
or associated corporations at the ex- 
pense of this applicant be eliminated. 
It is not necessary here to comment 
upon the practice of permitting a con- 
struction company to profit at the ex- 
pense of a public utility, when that con- 
struction company is owned or con- 
trolled by the same interests which own 
and control the utility. The practice 
cannot be defended, and the recom- 
mendation herein made will suggest that 
bonds be authorized only after the prop- 
er adjustments have been made, to give 
to this applicant the benefit of all that 
rightfully belongs to it.” 


The Santa Barbara Gas and Electric 
Company was authorized to issue $100,- 
000 of six-per-cent 30-year bonds, to be 
used in retiring promissory notes 
amounting to $38,000 and for additions 
and betterments in the sum of $62,000. 
The bonds must be sold to net the com- 
pany 95 per cent of their par value, 
plus accrued interest. 


ILLINOIS. 


The Commonwealth Edison Company 
was authorized to issue $10,000,000 of 
bonds secured under the corporation’s 
general mortgage. The additional se- 
curities will be issued shortly for the 
purpose of reimbursing the company’s 
treasury for something over $6,500,000 


_expended for improvements, and to sup- 


ply funds of approximately $3,500,000 
to meet the requirements of the cur- 
rent year’s improvement budget. There 
are now outstanding $24,000,000 of these 
five-per-cent first-mortgage bonds. 


MMAQXy RU iii iI 
Ho OhWhHOhDhDODOWWWWWwawtaNN 


N 


SR nW 


INDIANA. 
Indeterminate Permit. A bill has 
been introduced in the Indiana Senate 
to extend the time from July, this year, 
to July, 1917, in which public utilities 
may elect to surrender their local fran- 
chises for state indeterminate permits. 


NEW HAMPSHIRE. 

The Grafton County Electric Light 
and Power Company. The Commission 
has issued a supplementary order upon 
the application of the Grafton County 
Electric Light and Power Company for 
leave to take over the properties of the 
Lebanon and Mascoma electric com- 
panies which operate in Lebanon and 
Hanover. In a prior report the Com- 
mission refused to assent to the pro- 
posed transfer, upon the ground that 
the price at which the properties were 
to be taken over and capitalized was in 
excess of their fair value. 

The case was appealed to the Su- 
preme Court, and the court held that 
it was unnecessary to consider the 
question of capitalization, until the 
question of the public good involved 
in the consolidation has first been de- 
cided. In its supplementary report the 
Commission says that there is no evi- 
dence to support a finding that this 
transfer will be for the public good, but 
that there is evidence to the contrary. 
The opinion says that the proposition 
to which approval is asked is a capitali- 
gation pure and simple, the sole pur- 
pose being to issue a much larger vol- 
ume of securities than is now outstand- 
ing without increasing the value of 
properties devoted to public use, the 
new securities to be sold to the public. 

“It is in the public interest that the 
capitalization of public service proper- 
ties shall not be increased for mere 
purposes of private gain. If these prop- 
erties are merged in a new corporation, 
at their full present value, the capital- 
ization outstanding against them will 
be largely increased, without in any 
way increasing the value or efficiency 
of the properties. We believe it to be 
undesirable that governmental sanction 
shall be given to the buying up of public 
utility properties which have accumu- 
lated a surplus out of rates paid by the 
public for the purpose of merging them 
into a new corporation and capitalizing 
the aggregate existing surplus. If we 
have the right, on the ground of public 
policy, to refuse our assent to such a 
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merger, then we find that the proposed 


consolidation is contrary to the public - 


good and ought to be denied on that 
ground.” 

The case is still pending in the Su- 
preme Court, which will now be called 
upon to determine whether the Com- 
mission has the right under the law 
to refuse approval to the transfer for 
the reasons stated in its report. 


NEW YORK. 

Investigation of Commission. The 
Legislative Committee which was ap- 
pointed to investigate the New York 
Public Service Commissions has ap- 
parently completed its investigation of 
the First District Commission, and is 
proceeding to hold hearings in the in- 
vestigation of the up-state Commission. 
Its report to the governor and the Leg- 
islature on the testimony and findings 
which concerns the First District Com- 
mission has not as yet been made 
public. 

The New York Telephone Company 
has submitted to the Public Service 
Commission a new schedule of tele- 
phone rates for New York City, which 
provide a reduction in the company’s 
income of approximately $2,700,000. 

The company asked for a valuation 
of $84,000,000. The valuation prepared 
by E. W. Bemis for the joint legislative 
committee on telephone rates, fixed the 
value of the company’s property at 
$65,000,000. The Commission placed a 
value of $82,000,000 on the company’s 
property, and held that eight per cent 
is a reasonable return on the com- 
pany’s investment. The company was 
invited to submit a schedule of rates 
which would bring its net earnings 
down to that figure. 

The contending parties have come 
to a practical agreement, and hear- 
ings have been indefinitely postponed. 
The rates offered by the company prac- 
tically satisfy the demands made during 
the past investigation. It is expected 
that an order will be issued shortly 
and the Commission has specified July 
7 as the date upon which the reductions 
in rates will take effect. . 

The Northern New York Power 
Corporation received authority to issue 
$900,000 of its six-per-cent first-mort- 
gage bonds at not less than 97 to net 
$873,000, and also to issue $500,000 capi- 
tal stock. Three hundred and fifty thou- 
sand dollars of the proceeds from the 
sale of the bonds and the entire stock 
issue at 125, will be used in payment 
for the water rights and property of 
the Columbia Mills, and the remaining 
$455,000 from the bonds will be ex- 
pended in completing the company’s 
hydroelectric development. The Com- 
mission further approves the lease of 
the new company’s thus acquired and 
developed hydroelectric property to 
the Niagara, Lockport & Ontario 
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Power Company, of Buffalo, N. Y. | 

In approving the franchise for the 
delivery of the new electric power 
to the Niagara, Lockport & Ontario 
system and the furnishing of the same 
to the Columbia Mills’ present cus- 
tomers, the Commission compels the 
companies to stipulate that they will 
not interfere with the business of the 
Peoples Gas & Electric Company, 
which is serving the people of Oswego. 


OKLAHOMA. 

El Reno Gas and Electric Company. 
The city of El Reno entered a com- 
plaint alleging that the company’s pres- 
ent rate for gas is unreasonable. 

The Commission finds, after investi- 
gation, that the present rates do not 
produce a net revenue greater than is 
necessary to care for proper deprecia- 
tion and interest on investment, and 
the complaint is dismissed. The Com- 
mission, however, makes the following 
comment: “Regardless of whether the 
rates produce a sufficient revenue to pay 
an income on investment, they may be 
unreasonable. When a plant is not 
making a sufficient revenue to pay de- 
preciation and interest on the invest- 
ment, it should be permitted to charge 
any reasonable rate that will produce 
the greatest net revenue. We have 
some doubt as to whether the rate in 
El Reno does, in fact, produce more 
net revenue than a lower rate would 
produce. If the rate were only two- 
thirds of what it now is, the consumers 
would consume more gas, and there 
would be more gas consumers. If an 
increased number of consumers and the 
distributing of an increased amount of 
gas would not require the facilities to 
be extended, it would doubtless have 
the result of producing a greater net 
revenue. However, this is problemat- 
ical, so far as the record in this case 
is concerned, and is only mentioned 
here as a suggestion.” 


WISCONSIN. 

The Bloomer Electric Light and 
Power Company. The applicant, L. P. 
Martiny, alleges that the Bloomer Elec- 
tric Light and Power Company has un- 
reasonably refused to reinstate light 
and power services on his premises. 
The applicant had been supplied by 
means of a transformer installed by 
the company just outside consumer’s 
premises, and by wiring constructed 
at the consumer’s expense. No light- 
ning arresters were installed, the presi- 
dent of the company having assured 
Mr. Martiny that such installations 
were unnecessary. The transformer 
was burned out, presumably as a result 
of an electric storm, and the applicant 
has since been without service. The 
company insists that the applicant bear 
the cost of the new transformer and 
of lightning arresters. 
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The Commission says: “It is the 
duty of a public utility supplying elec- 
tricity for light and power to provide 
such devices as are necessary for the 
reasonable protection of its customers 
and the public. In Columbus R. Co. v. 
Kitchens, 83 S. E. 529, the Supreme 
Court of Georgia holds in substance 
that where an electric light company 
maintains overhead wires from its plant 
to a residence of one of its patrons for 
the purpose of supplying light to the 
house, the company is under duty to 
empley such approved apparatus in 
general use as will be reasonably nec- 
essary to prevent injury to the house 
or persons or property therein arising 
from electricity, which may be engen- 
dered by a thunderstorm, and strike 
the wires and be conducted thereby into 
the residence. The same court in an 
earlier decision, Heidt v. Southern 
Teleph. & Teleg. Co. 122 Ga. 474, 50 
S. E. 361, used the following language: 
‘Persons or companies operating tele- 
phone and electric light systems for the 
transmission of electricity upon and 
over public highways owe to the public 
the duty of properly constructing and 
maintaining their respective wires and 
poles; they are bound to provide such 
safeguards against danger as are best 
known and most extensively used, and 
all necessary protection must be af- 
forded to avoid casualties which may 
be reasonably expected.’ 

“In Wisconsin this duty does not ex- 
tend to apparatus which is situated on 
the premises of the consumer, since 
Sec. 1797m-90 of the Statutes exempts 
utilities from the requirement of in- 
stalling on consumers’ premises any 
part of the facilities incident to service, 
except meters and appliances for pur- 
poses of measurement. 

“In the present case the transformer 
is not located on the premises of the 
consumer, and it is the usual practice 
to install a lightning arrester on the 
same pole as the transformer. Such 
installations are necessary for the rea- 
sonable protection of the consumer and 
his property from electric storms, and 
from the current carried by the high- 
voltage transmission line. Had the 
lightning arresters been installed when 
the line was originally constructed, it 
is probable that the transformer would 
not have burned out. Under such cir- 
cumstances, it is unreasonable to re- 
quire the consumer to bear the expense 
of installing a new transformer and the 
necessary lightning arresters. Such de- 
vices should be furnished by the utility 
and maintained by it.” 

The company is ordered to reinstate 
electric service to the applicant and 
furnish and maintain at its own expense 
such transformers, lightning arresters. 
and other equipment as are necessary 
to supply such service in a reasonably 
safe and reliable manner. 


s 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 

No. 263.—REWINDING Motor.—I have a 
series motor running at 1,100 revolutions 
per minute that I want to have run at 
1,700 revolutions. I would like to know 
whether to rewind the armature alone or 
to rewind both the armature and fields. 
At first’ I intended to rewind only the 
armature and connect the fields in mul- 
tiple, which it seemed to me would answer 
the same purpose as rewinding the fields ; 
then I thought I would find out what 
other readers suggest.—J. B., New York, 
N. Y. 

Cie CS EED 

No. 271.—THREE-PHASE DISTRIBUTION. 
—Under what conditions is it preferable 
for a central station to distribute three- 
phase, four-wire, and when should three- 
phase, three-wire be used, 2,300 volts 
being assumed in either case?—P. E, 
Wheaton, Ill. 


No. 272.—E.ecrric SHock.—In the case 
of electric shock, which is more danger- 
ous, (a) direct current or alternating cur- 
rent, (b) high frequency or low fre- 
quency, (c) high voltage with small cur- 
rent or low voltage with large current? 
—T. J. S., Butte, Mont. 


No. 273.—TaLkING Sicn.—What length 
of exposure is regarded as best for the 
successive flashes of an electric talking 
sign in which the words are flashed on 
one at a time?—B. F., Chicago, Ill. 


Answers. 


No. 262.—ELECTRICALLY DRIVEN STREET 
Sweerer.—Has any electrically driven 
suction stréet sweeper ever been tried 
out by any municipality or street-car com- 
pany ?—F. N. S., Toronto, Canada. 


Electrically driven street sweepers are 
successfully used in Berlin, Germany, and 
some other European cities, I understand, 
but whether they are of the suction type 
[ am not informed. I do not believe 
Street railways have ever given the suc- 
tion sweeper a fair trial because of un- 
warranted fear of using much power. A 
well designed suction sweeper should be 
able to keep a track practically free from 
dust, if used once or twice a day, de- 
pending on the amount of dirt thrown 
on the track by horses and by vehicle 
wheels from muddy cross streets. They 
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should decrease or almost eliminate the 
need for sprinkling the track and greatly 
increase the pleasure of using street cars 
substantially free from the filthy dust 
now common -ón city streets. If tracks 
are frequently swept, the power required 
to operate a suction track sweeper is 
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Fig. 1.—Gas-Electric Suction Street Cleaner. 


not heavy. Having the power available, 
the track sweeper should be the first type 
of electric suction street cleaner to come 
into extensive use. The many advantages 
of suction street cleaning over old meth- 
ods of street sweeping are so marked 
and so evident that they need not be 
referred to here. From the standpoints 
of sanitation and efficiency alone the suc- 


Fig. 2.—Dirt Box Being Dumped; in This 
Case Hauled to Dump by Cleaner. 


tion street cleaner is as superior to the 
old hand broom and mechanical dirt- 
throwing broom sweeper as the vacuum 
carpet cleaner is to the household broom 
and carpet sweeper. 

A new type of suction street cleaner, 
in which the drive is of the gas-electric 
type, has been brought to my notice. Sev- 
eral views of the larger size of this ma- 


Fig. 3.—Cleaner Detached from Dirt-Box 
Trailer. 


chine are shown herewith. This type of 
machine consists of two parts. The for- 
ward part carries a four-cylinder gaso- 
line engine constantly driving a gener- 
ator; the propelling, driving of the broom 
and suction fan is by means of electric 
motors; all this equipment, together with 
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the control is on the front part. Acting 
also as a tractor, this part pulls the three- 
wheeled trailer on which is the dirt box, 
with a capacity for about six cubic yards 
of street dirt. When full the trailer can 
be detached and hauled to the dump by 
a simple power tractor or by a team of 
horses. An empty trailer is then attached 
and sweeping continued. The cleaning 
capacity of this size of machine is 12,300 
square yards per hour. A smaller ma- 
chine in which the dirt box is not de- 
tachable is also made for use on busi- 
ness streets during the day where dense 
trafic makes hand sweeping? hazardous 
and ineffective. ; 

In a recent test in Sandusky, O., in 
cleaning an asphalt pavement of the en- 
tire winter’s accumulation, the machine 
swept up an average of about 18 cubic 
yards of dirt per mile length of 30-foot 
pavement. At each dumping the dirt box 
contained about four cubic yards of heavy 
material, averaging 2,040 pounds per yard, 
and about one cubic yard of dust as fine 
as flour; the latter is deposited in a sepa- 
rate compartment known as the dead-air 
chamber. Other tests were made on a 
brick pavement six blocks (about one- 
half mile) long and 40 feet wide; two of 
these blocks were old pavement, uneven 
and full of holes; two blocks were fairly 
smooth, but with sand filler between 
bricks; two blocks were modern with 
cement filler between bricks. On the first 
sweeping an average of about three- 
fourths cubic yard was picked up for 
each of the six blocks, or 4.5 cubic yards 
total. A second sweeping two days later 
(without any intermediate attention) 
picked up a total of 1.75 cubic yards for 
the six blocks. A third sweeping on the 
following day picked up 0.75 cubic yard 
total; after this sweeping a person could 
draw his hand over the pavement with- 
out finding any indication of dust on the 
hand. 

The trailing dirt box can also be re- 
placed by a watering tank and, if desired, 
the brush can be removed and a squee- 
gee attached to scrub the streets. Ordi- 
narily no sprinkling is need with suction 
street cleaning. Where the pavement is 
very uneven, a helper can accompany the 
machine, as shown in Fig. 1, to sweep out 
by hand deep ruts and holes that the 
flexible rotary brush cannot reach. He 
can also pick up loose bricks, stones, or 
other heavy litter, depositing this ma- 
terial in a special receptacle on the front 
end of the dirt box. These machines are 
manufactured by The Way-Cleanse Com- 
pany, Sandusky, O. Electrical equipment 
on the machines is of General Electric 
make. The Way-Cleanse Company is 
preparing to build these cleaners also for 
Street-car use; the dirt box in this type 
will have a much larger capacity.—F. B., 
Chicago, Ill. 


No. 265.—ELEctrRIc VEHICLE CoN TROL.— 
In the older types of electric vehicles it 
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used to be the custom to connect up the 
battery in some sort of series-parallel ar- 
rangement, I believe, which was claimed 
to be very efficient. Is this system still 
used to any extent and, if not, why not? 
—J. T. S., Yonkers, N. Y. 


It is quite true that the older types of 
electric vehicles used a battery connected 
in series-parallel and even at this late 
day a few makes of passenger cars and 
of the small industrial trucks designed 
for indoor work in freight terminals, fac- 
tories, railway depots, etc., still retain 
the series-parallel control. But the 
straight series control is now found in 
the majority of the modern electrics. 

In a series-parallel system used on a 
number of the old trucks, the battery was 
arranged in two sections and the con- 
nections gave four speeds forward and 
two reverse. The two sections of the 
battery were connected in parallel on the 


Forward 


Orr 


Reveese 


No. 265.—Former Scheme of Vehicle Con- 
trol. 


first speed forward, while the fields and 
armatures of the two motors were in 
series acros; the battery. On the second 
speed the two battery sections were in 
series with motor armatures and fields. 
On the third speed the motor armatures 
were connected in parallel, while on the 
fourth the armature and field of each 
motor were in series, but were connected 
in parallel across the complete battery. 
The battery was connected in series on 
the “off” position, and the two reverse 
speeds were similar to the first and sec- 
ond forward except that the armature 
current was reversed. 

With the control just described the bat- 
tery was in parallel only on the first 
position, which was used mainly for 
starting. A variation of this was the con- 
trol in which the battery was connected 


in four parallel groups for starting, in 
two parallel groups on the second speed 
and series for the final speed. The mo- 
tor and fields were always in series. In 
others the half voltage obtained with 
the two parts of the battery in parallel 
was used continuously for low speeds. 

But about ten years ago the straight 
serics control began to be adopted even 
before the single motor equipment had 
been standardized. This control is dis- 
tinguished by its use of a resistance for 
starting and for changing connections. 
A single motor has its fields arranged so 
they may be connected in either series 
or in series-parallel. The resistance is 
cut out on the first two speeds, leaving 
the fields in series on the third speed. 
On the fourth speed resistance is con- 
nected in circuit in order that the change 
to the fifth may be made, and the fields 
are then connected in series-parallel. 

Inasmuch as both types of control are 
still in use, it may be of interest to com- 
pare the two. The strongest argument 
in favor of the series-parallel control is 
the fact that no starting resistance is 
required and consequently there is no 
loss in heating the rheostat. On the other 
hand, the parallel connection of the bat- 
tery is a disadvantage because of the 
liability of cross currents between the 
two sections. The motor is usually 
wound for full battery voltage and ‘oper- 
ates at low efficiency on half battery 
voltage. The starting may be jerky be- 
cause of sudden doubling of voltage. 

It is sometimes difficult to arrange con- 
nections to the ammeter or ampere-hour 
meter so all currents will pass through 
the instrument properly. The meter 
must be connected across the smallest 
battery section which is discharged in 
parallel, and then there will be no chance 
of putting in 100 ampere-hours and tak- 
ing out (neglecting losses) 200 ampere- 
hours. 

In the effort to intensify the strongest 
feature of the electric, its simplicity, the 
straight-series control has naturally come 
into wide use. The battery is always in 
series, and there is no possible chance 
of one-half of the battery deteriorating 
at the expense of the other half. The 
motor is operated at its proper voltage. 
The controller and the wiring are sim- 
plified to a considerable degree. When 
all these factors are considered, the rea- 
son for the wide use of series control 
in preference to the series-parallel is ob- 
vious.—R. E. P., Brooklyn, N. Y. 


No. 266.—LIGHTING SHALLOW WINDow. 
—Is there anv way of lighting uniformly 
the rear display surface of a show win- 
dow only 14 inches deep, 4 feet wide and 
6 feet 6 inches high?—M. P., South Bend, 
Ind. 

The height of the window back is not 
given. Assume it to be 4 feet. This gives 
an area of the surface of trim of about 


4X4.5=18 square feet. Also assume an 
illumination intensity desired cf 20 foot- 
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candles and an efficiency of utilization of 
0.45, a light-colored background being 
used. Then 1820360 effective lumens 
required. This can be easily supplied by 
two 60-watt Mazda lamps with X-Ray 
reflector No. 730 of the hood type. Such 
an equipment installed in the manner 
shown will give approximately 27 foot- 
candles per square foot, a little higher 
than specified but none too high for ef- 
fective advertising purposes. 

If the height of the window back is 
altered, this would alter the total effec- 
tive lumens required. To allow any cal- 
culations to be made in the event of this 
height of back being other than four 
feet, there are given the following data 
tor lamp-lighting deliveries at an efficiency 
of 0.45 :25-watt tungsten lamp, 105 lum- 
ens; 40-watt tungsten lamp, 171 lumens; 
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No. 266.—End Elevation and Pian of 
Window. 


60-watt tungsten, 265 lumens; these values 
are based on the use of Mazda lamps of 
the latest type and the highest efficiency 
attainable for these sizes—R. T., New 
York, N. Y. 


No. 269.—CHANGING Over Fan MOTOR. 
—I have an &-inch, 110-volt, direct-cur- 
rent, Western Electric fan motor which 
I would like to change into an alternat- 
ing-current motor to run on 110 volts, 60 
cycles. Can this be done and, if so, how? 
—C. G. L., Minneapolis, Minn. 


An eight-inch, 110-volt, direct-current 
Western Electric fan motor may be op- 
erated on alternating current of 110 volts, 
60 cycles, without any change whatever, 
as it is a series-wound fan. The fan will 
operate at approximately the same effi- 


ciency and speed as on direct current.— 
E. J. R., Brooklyn, N. Y. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT 
Problem 27. 


A 25-horsepower, 230-volt, ‘ 


four-pole, lap-wound, shunt mo- 
tor takes a current of 8.3 am- 
peres from the line at no load 
and runs at a speed of 1,200 
revolutions per minute when 
the field current is 2.5 amperes. 
The air-gap flux for any magni- 
tude of field current is given in 
Fig. 25; curve A being for an 
armature current of 5.8 am- 
peres and curve B for an arma- 


(MEGALINES) 
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AIR-GAP FLUX 


ture current of 90 amperes. 
The armature resistance (hot) is 0.12 ohm. 

The field current being maintained constant at 2.5 amperes 
throughout, find the armature speed under the following conditions: 


(a) terminal voltage, 230 volts; 


a 
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Fig. 26. 


armature current, 90 amperes; 


(b) terminal voltage, 230 volts; armature current, 5.8 amperes; a 
resistance of 0.5 ohm connected in series with the armature; (c) 
terminal voltage, 230 volts; armature current, 90 amperes; a resist- 
ance of 0.5 ohm connected in series with the armature; (d) terminal 
voltage, 235 volts; armature current, 5.8 amperes; (e) terminal 
voltage, 235 volts; armature current, 90 amperes; and (f) terminal 
voltage, 230 volts; armature current, 5.8 amperes; and the armature 
wave-wound with same number and size of conductors as when 


lap-wound. 


SOLUTION OF PROBLEM 27. 

We have seen (Equation 29) that the 
armature voltage (Ea) of a dynamo is 
given by 

E.s=p®Z (r.p.s.)/p'10° 

Transposing, the speed in revolutions 

per second (r.p.s.) is given by 
r.p.s=Eap'10°/ p&Z 

Expressing the flux ($) in megalines 
and the speed (S) in revolutions per 
minute we have 
[44] S=Esp’X610°/p?PZ 

Since the number of poles (p), the 
number of paths between brushes ()’) 
and the number of armature conductors 
(Z) are constant for any given machine 
we may represent the expression 
p’X6X10°/pZ by a constant (K) and 
write 
[45] S=KE,/® 
the armature voltage (Es) being. meas- 
ured in volts and the air-gap flux (®) 
in megalines. 

Answer to Question a. 

The line current at no load being 8.3 
amperes, the armature current (Js) at 
no load is given by [13] 

Je=8.3—2.5=5.8 amperes. 

The armature voltage of a motor is 
given by [3] or Ee=Vi—IJaRa. Hence 
at no load, 


E.=230—5.8X0.12—=229.3 volts. 

The air-gap flux (Fig. 25, curve A) 
corresponding to a field current of 2.5 
amperes is ‘5.8 megalines. The speed at 
no load being 1,200 revolutions per min- 
ute, the constant (K) may be evaluated 
by substituting the known factors in [45] 

1,200—K 229.3/5.8 
and K equals 30.4. Under the conditions 
of Question (a) 
E.s=230—90X 0.12=219.2 volts. 

The air-gap flux from curve B, Fig. 
25, equals 5.7 megalines. Hence from 
[45], 

=30.4X219.2/5.7=1,169 revolutions per 

minute. 


Answer to Question b. 


The armature resistance being in- 
creased to 0.5+0.12 or 0.62 ohm, the 
armature voltage by [3] is 

E.=230—5.8 0.62—226.4 volts 

Hence the speed by [45] is 
S=30.4 226.4/5.8=1,187 revolutions per 

minute. 

Answer to Question c. 

The armature voltage by [3] is 

E.s=230—90X0.62—=174.2 volts 
and the speed by [45] is 
S=30.4X174.2/5.7—929 revolutions 

minute. 


per 


Answer to Question d. 
The armature voltage by [3] is 
Es=235—5.8X0.12—=234.3 volts 
and the speed by [45] is 
S=30.4% 234.3/5.8==1,227 revolutions per 
minute. 

Answer to Question e. 

The armature voltage by [3] is 

E.=235—90X0.12==224.2 volts 
and the speed by [45] is 

—30.4224.2/5.7=1,195 revolutions per 

minute. 

Answer to Question f. 

In a four-pole dynamo the number of 
paths (p’) between brushes equals four 
for a lap-wound armature and two for a 
wave-wound armature (see solution of 
Problem 11). Since the constant (K) 
in equation [45] equals p’<6x<10°/pZ, 
for a four-pole machine K for a wave- 
winding must equal one-half of K for a 
lap-winding. Hence a change in the type 
of winding must change K in this case 
from 30.4 to 15.2. 

A change in the type of the winding 
will also change the armature resistance 
between brushes. Neglecting the effect 
of brush resistance, the resistance of each 
path of the lap-winding is given by [9] 

0.12=R/4 and R=0.48 ohm. 

There are only two paths in the wave- 
winding and each must have a resistance 
of 20.48, or 9.6 ohms. Again neglecting 
the effect of brush resistance, the arma- 
ture resistance between brushes with a 
wave-winding of the same number and 
size of conductors is given by [9] 

Ro=0.96/2—=0.48 ohm. 

The armature voltage by [3] 1s 

E.=230—5.8X0.48=227.2 volts 
and the speed by [45] is 
S=15.2227.2/5.8=596 revolutions 
minute. 

The reader should not expect to obtain 
results as precise as those given, as the 
scale of the curves shown in Fig. 25 
does not permit such precision. 

An examination of the above results 
reveals the following facts regarding a 
shunt motor operated with constant field 
current: 

(1) The speed decreases slightly as 
the load increases. In this case the speed 
drops from 1,200 at no load to 1,169 
revolutions per minute at full load. In 
the answer to Question (a) it is shown 
that this is due to the increased resistance 
voltage in the armature. It is also shown 
that this effect is compensated for some- 
what by the decrease in air-gap flux by 
armature reaction. 

(2) The speed may be reduced by 
connecting resistance in series with the 
armature. In this case by adding 0.5 
ohm to the armature resistance, the no- 
load speed was, reduced to>1,187 and tne 


per 
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ALTERNATING CURRENTS. 
Problem 77. 


At the end of a three-phase transmission line there are induction 
motors which take a total power of 1,860 kilowatts at 0.83 power- 
factor. The resistance and reactance of the line are 1.21 ohms and 
0.98 ohm per conductor. The generators in the power station must 
be capable of maintaining a constant line voltage of 6,600 volts at 
the load. An additional load (output) of 1,200 kilowatts must be 
provided for. Either a large induction motor or a synchronous mo- 
tor 1s suitable. An induction motor of this size would operate at 
a power-factor of 0.91 and have an efficiency of 92 per cent. Ifa 
synchronous motor is to be used it should be of such a size as to 
carry the additional load and also to make it possible to compensate 
for the lagging current taken by the induction motors so that the 
resultant power-factor of the entire load may be unity. (a) If the 
induction motor is used, by how much must the current output of 
the generating station be increased, and what will be the total line 
loss? (b) If the synchronous motor is used what should be its kilo- 
volt-ampere capacity? Assume an efficiency of 90 per cent. (c) A 
synchronous motor of this size has a friction and windage loss of 22 
kilowatts, a core loss of 51 kilowatts, and the effective resistance and 
synchronous reactance are 0.192 ohm and 4.18 ohms per phase. The 
armature windings are star-connected. If the synchronous motor 
is used, by how much must the current output of the generating 
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station be increased, and what will be the total line loss? 


(d) To 


what value must it be possible to raise the excitation voltage of the 


motor? 


full-load speed to 929 revolutions per 
minute. It should be noted, however, 
that this method of speed adjustment is 
unsatisfactory with variable loads since 
the speed varies widely with the load. 
The efficiency of the motor is also re- 
duced by reason of the increased heat- 
ing loss in the armature circuit. 

(3) The speed increases with the ter- 
minal voltage. In this case by increas- 
ing the terminal voltage from 230 to 235 
volts the no-load speed was increased 
from 1,200 to 1,227 revolutions per min- 
ute and the full-load speed from 1,169 to 
1,195 revolutions per minute. The per- 
centage increase in speed with increase 
of terminal voltage and constant field re- 
sistance depends upon the degree of sat- 
uration of the magnetic circuit, as will 
be shown in the next problem. 

(4) Other conditions being the same, 
a wave-wound armature runs at slower 
speed than a lap-wound armature, the 
ratio of speeds being in proportion to 
the number of pairs of poles. The actual 
speed of a wave-wound armature with 
the same number and size of conductors 
and same armature current is less than 
this ratio indicates, because of the higher 
resistance of the wave-wound armature 
between brushes. 


SOLUTION TO PROBLEM 77. 

Answer to Question a. 

It is often convenient to compute the 
line current as it is in this case. In a 
three-phase circuit, whether it be star or 
delta-connected, the power is 


[42a] P=V3VI1 Cos 8. 

P is the total power, V is the line 
voltage and I is the ‘ine current. Cosé@ 
is the power-factor of the circuit. @ is 
not the phase angle between V and I but 
between the phase voltage and phase 
current. 


1,860,000— V 3X 6,600/:0.83 
/,=196 amperes. 

The additional output is 1,200 kilo- 
watts and if the motor has an efficiency 
of 92 per cent the power supplied by the 
line is 1,200/0.92=1,305 kilowatts. 

By [42a] 1,305,000—=V36,600/.0.91 
7.=125 amperes. 

Let the phase voltage, that is, the volt- 
age from line to neutral, be taken along 
the horizontal axis. The horizontal and 
vertical componets of I, are 

(7,)u1=196X 0.83 
=163 

(1,) -=—196 V 10.837 
=—109. 

The horizontal and vertical components 
of I, are 

(I-)n=125X0.91 
=114 

(Te) v==—125 V 1—0.91° 
=— 52, 

The horizontal and vertical components 
of the total line current, J, are 

By [26a] /»=163+-114 


By [27a] /=320 amperes. 
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The increase in the current capacity of 
the generating station is 320—196—124 
amperes. 

The total line loss is 

3320’ 1.21 
or 372 kilowatts. 


Answer to Question b. 

In this case the power input to the 
synchronous motor is 

1,200/0.90=1,330 kilowatts. 

By [42a] J Cos 6=1,330,000/ V 36,600 

=116 amperes. 

This is the horizontal component of 
the current taken by the synchronous mo- 
tor. If the resultant power-factor is to 
be unity, the other component of this cur- 


- rent must equal 109 amperes so that there 


will be no vertical component of the total 
current. The current taken by the syn- 
chronous motor is 

By [27a] J=V116'+109° 

=159 amperes. 
The kilovolt-ampere capacity of the mo- 
tor 1s 
V3X159X 6,600=1,820. 

Answer to Question c. 

Having found the approximate size of 
the motor we can obtain values of its 
constants from manufacturer’s data and 
thus make a more exact solution of the 
problem. First compute the horizontab 
component of the current taken by the 
synchronous motor. A little ingenuity is 
required to do this. Let /: represent 
the line current taken by the motor 
and (/J:)n and (J2)v, its horizontal and 
vertical components with respect to the 
phase voltage, i. e., the voltage from line 
to neutral. The resistance -loss in the 
armature is 3/;?X0.192 or 0.576 [ (72) 
+ (12)*v). 

The component (/:)v is known. That 
is, it must equal 109 amperes in order 
that the total current shall have no ver- 
tical component and the resultant power- 
factor of the entire load be unity. 

The input is 

P1=1,200-+22451+0.576% [ (J2)?»+ 
109°] /1.000. 
Also by [42a] Pi=V3X6,600/, Cos 6= 
11.44(/2)n kilowatts. J, Cos @ is the hori- 
zontal component of the current and thas 
equals (J:)». By combining these two 
equations we have 
11.44 (/2)h=1,273-+6.85-+-0.000576 (I2)*s. 
The approximate value of (/:)» is 
1,280/11.44—=112. 
Correcting this for the term 0.000576 
(I2)?n gives 
(/2)n==112 (0.000876 X 112”) /11.44 
> 2112.6, 


The line current taken by the syn- 
chronous motor is 
By [27a] /:=V109?+112.6 
=157 amperes. 
This is but little less than the ap- 


proximate value given in (b). 
The total current is 
By [26a] /n=163+-112.6 
=275.6 
Ix=—1094+-109=0 
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By [27a] /=275.6. 

Therefore current capacity of the gen- 
erating station must be increased by 275.6 
—196=79.6 amperes. Compare this with 
the increase in Question (a). The effect 
of using the synchronous motor instead 
of the induction motor is to reduce cost 
of the added equipment at the generating 
station about 35 per cent. This assumes 
that the cost of equipment is proportional 
to its capacity, but as this is not true, the 
actual saving would not be as large. To 
offset this the synchronous motor, which 
has a rated capacity of about 1,800 kilo- 
volt-amperes, would probably cost more 
than an induction motor that would de- 
liver 1.200 kilowatts. : 

The line loss is 

3 275.6’ 1.21=276 kilowatts. 


This is less than 75 per cent of the loss. 


if the induction motor is used. 

Answer to Question d. 

The power-factor of the synchronous 
motor is 

By [28a] P.F.=112.6/157 

=0.717. 

In order to find the excitation voltage 
it is best to assume that the current is 
drawn along the horizontal axis. Since 
the current is a leading one, the hori- 
zontal and vertical components of the 
terminal voltage are 

Vr=—3,810X0.717 
=—2,730 

V ~=3,810V 1—0.717? 
=2,650. 

The terminal voltage is 6.600/V3 since 
the motor is star-connected. The arma- 
ture current is 157 amperes for the same 
reason. 

By [1$a]  En=—2,730-+157 0.192 

=——2,700 
Ev=2,650+157X 4.18 
=3,310 

By [20a] E=4,270 volts. 

The corresponding line voltage is 

4,270 V 3:=7,400 volts. 

It must be possible to increase the ex- 
citation voltage of the synchronous motor 
to this value. 

———_p--- o 
Jovian Rejuvenation in New York 
City. 

A Jovian rejuvenation was held at 
the Hotel Martinique, New York City, 
on the evening of March 3. The occa- 
sion was quite successful, about forty 
new members being installed, and some 
260 attending. The event was under 
the excellent management of Frank E. 
Watts, first tribune; Charles K. Wyatt. 
second tribune; Louis Hengerer, sec- 
retary; James H. Betts, statesman- 
chairman; and Chauncey Hite, vulcan. 
President H. H. Scott of the National 
Electric Light Association and a num- 
ber of other prominent electrical men 
were present. A special cabaret enter- 
tainment was greatly enjoyed, and a 
number of interesting Jovian fun ele- 
ments added to the enjoyment. 
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DIRECT CURRENTS. 
Problem 28. 


A 25-horsepower, 230-volt shunt motor takes a current of 8.3 
amperes from the line at no load and runs at a speed of 1,200 
revolutions per minute when the field current is 2.5 amperes. 
The air-gap flux for any magnitude of field current is given in 
Fig. 25 (see page 497); curve A being for an armature current 
of 5.8 amperes and curve B for an armature current of 90 amperes. 
The armature resistance (hot) between brushes is 0.12 ohm. The 
resistance of the field winding (cold) is 65.0 ohms; (hot) 76.6 
ohms. An adjustable rheostat is connected in series with the 
shunt field winding. 


With the field winding hot in each case find the armature speed 
under the following conditions: (a) terminal voltage, 230 volts; 
armature current, 5.8 amperes; field-rheostat resistance, 32.4 
ohms (this same resistance (cold) is 27.0 ohms); (b) terminal 
voltage, 230 volts; armature current, 90 amperes; field-rheostat 
resistance, 32.4 ohms; (c) terminal voltage, 230 volts; armature 
current, 5.8 amperes; resistance of field circuit, 76.6 ohms; (d) 
terminal voltage, 230 volts ; armature current, 90 amperes; resist- 
ance of field circuit, 76.6 ohms; (e) terminal voltage, 230 volts ; 
armature current, 90 amperes; resistance of field circuit, 220 
ohms; (f) terminal voltage, 235 volts; armature current, 90 am- 
peres; resistance of field circuit, 220 ohms; (g) terminal voltage, 
235 volts; armature current, 90 amperes; resistance of field cir- 
cuit, 76.6 ohms. 


ALTERNATING CURRENTS. 

Problem 78. 

A three-phase, 25-cycle, 2,200-volt induction motor is rated to 
deliver 500 horsepower at full load. The ratio of transformation! 
is 2,200:615. At no load the motor takes 13.5 kilowatts and a line 
current of 39.8 amperes from a 2,200-volt circuit. With the rotor 
blocked the power is 117 kilowatts and the line current is 289 
amperes when the impressed line voltage is 760 volts. In both of 
these tests the temperature is 25 degrees centigrade. At this 
temperature the resistance between terminals is 0.356 ohm for 
the stator and 0.0285 ohm for the rotor. Assume that the ratio 
of effective to true resistance at 25 degrees centigrade is the 
same for the stator as for the rotor, and that the leakage reac- 
tances of the two windings are equal when reduced to the same 
side. 


(a) What are the no-load power-factor, and the equivalent 
single-phase no-load current? (b) What are the equivalent 
single-phase true resistances of the stator and rotor windings at 
25 degrees centigrade? (c) What is the equivalent single-phase 
true resistance of the rotor at 25 degrees centigrade referred to 
the stator? (d) What is the equivalent single-phase effective re- 
sistance of the stator at 75 degrees centigrade? (e) What is the 
equivalent single-phase true resistance of the rotor at 75 degrees 
centigrade? (f) What are the equivalent single-phase leakage 
reactances of the stator and rotor windings? In the last two 
questions calculate the rotor constants referred to the stator. 


Solutions of the above problems and two new problems will be 
printed in the next issue. 


1 The ratio of transformation is the ratio of the terminal voltage of the 


stator and rotor at standstill before the latter is short-circuited. 
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APPRAISEMENT OF SMALL 
ELECTRIC PROPERTIES—II. 


By Edwin D. Dreyfus. 


Condensed Records. 
Well arranged tabulation of the field 


data is desired. In order to indicate one 
way of placing this information in con- 
venient form, six sample record sheets 
are reproduced in Figs. 7, 8, 9, 10, 11 and 
12. These forms may not be necessarily 
of universal application, so that some ex- 
planation of the arrangement may prove 
instructive and lead the way to ready 
modification so the information may be 
shaped up to best fulfill the local condi- 
tions. 


It is preferable to adopt a letter-size. 


sheet 8.5 by 11 inches for convenient 
filing, but this is manifestly optional. 
With particular reference to the distri- 
tution system and the desirability of 
keeping the records revised, there are ad- 
vantages in subdividing the area covered 
by the system, which would vary accord- 
ing to the size of the property. 

In case of the accompanying sheets the 
most suitable plan was to subdivide first 
into territories, and then into districts, 
subdivisions, and finally sections. As 
different parts of the system are being 
changed here and there it then becomes 
necessary only to correct one or possibly 
a few sheets at any one time. 

To avoid carrying the work into such 
extensive detail as would result from any 
attempt to assign closely determined per- 
centages to each pole of each different 
class and size, for instance, which “per- 
mutations and combinations” would make 
the work needlessly burdensome, the con- 
dition may be classified as New and 
Good, Fair, and Poor—this being sug- 
gested in view of the preceding discus- 
sion regarding accruing liabilities in the 
shape of “latent depreciation.” While 
very close observation will be noted in 
the field book as a matter of record, poles 
and likewise other material may be dis- 
tributed under these limited classes in 
the following way, New and Good, 85 
to 100 per cent; Fair, 65 to 85 per cent; 
Poor, 65 per cent and less. These ranges 
gre more or less general but should aver- 
age out quite satisfactorily. The total ap- 
praisal value as used is understood to 
mean that depreciation has been deducted 
so that the condition of the property may 
be compared (for management reasons 
as previously discussed) with that of re- 
placement value, which is identical with 
the good-and-new classification under the 
appraisal items. This point is set forth 
to exemplify a possible consideration and 
the great breadth of view to be taken in 
dealing with this work. 

With some of the smaller details, divi- 
sion is made only between good and poor 
condition, the first state being that the 
material still possesses considerable use- 
ful life and the latter that early replace- 
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The first installment of this ar- 
ticle took up principally the field 
work necessary in conducting an 
appraisal, with a consideration of 
depreciation. 


This installment 
considers office records, unit 
costs, intangible values, overhead 
expense, etc. The illustrations 
shows convenient forms of blanks 
for records. 


ment will evidently have to be made. 


Sheet 1, Fig. 7, covers poles; sheet 2, 
Fig. 8, covers cross-arms and line wire; 
sheet 3, Fig. 9, covers pole-line acces- 
sories; sheet 4, Fig. 10, covers transform- 
ers and accessories; sheet 5, Fig. 11, 
covers record for special items; sheet 6, 
Fig. 12, covers meters. Sheet 3 is chiefly 
for inventory purposes and not for set- 
ting down items of the valuation, as later 
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they suffer from during the period of 
establishing a going business, as ac- 
counted for later, and it would be un- 
reasonable that such factors be ruled out 
in arriving at the present value of the 
property. Illustrations of this nature are 
likely to be- impressive to those com- 
missioners who have not had direct ex- 
perience with electric utilities. 


Unit Costs. , 
Among the various probabilities of 


omitting, in course of appraisal work, 
real capital expenditures which were in- 
curred in creating the property, there is 
a grave danger of failing to include all 
of the legitimate charges incident to per- 
forming a given piece of work. 

In erecting a power house and install- 
ing its equipment, we have a case where 
the bulk of the work is done at one 
time and with a single handling of the 
material, and usually performed inde- 
pendently of an operating organization, 
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will be understood in the discussion of 
unit costs. 

Note particularly the provisions for re- 
marks at the bottom of the sheets. This 
is space for the transfer of such his- 
torical data as may be obtained during 
the field inspection, or as may be secured 
from other sources, as the company rec- 
ords, or from some informed employee 
who has been intimately connected with 
the development of the property. 

Figs. 13 and 14 are splendid exhibits 
of the transition through which small 
electric properties frequently go. The 
reconstruction as shown in completed 
condition in Fig. 14 involves greater ex- 
pense than when work in new locations 
is done, and without any interference 
or removal of old material becoming 
necessary. Such cases are often an in- 
separable part of the development of 
small properties, due to the drawhacks 


so that there should be no difficulty in 
keeping the records of cost entirely clear 
and complete. But, when we turn to the 
distribution system, as a case in point, 
the pole lines, transformers, meters, etc., 
are installed in progressive steps as a 
matter of steady growth and extension 
after operation begins, so we do not find 
such a definite dividing line between the’ 
money applied for operating, maintenance 
and construction purposes. In fact we 
often find that all operating and new 
construction requirements are taken care 
of by a single department or manage- 
ment with the same force of men, and 
this is especially true for small com- 
panies. 

The results are that either the operat- 
ing or the construction account suffers 
unless a very careful distribution of the 
time and material devoted to the differ- 
ent classes of work is maintained. As 
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is well known, any such practice has been 
exceptional in the past, but in view of 
the growth of state regulation of util- 
ities, all public service companies should 
become more cautious in maintaining their 
various accounts, which need is one of 
the underlying themes of this article. 
Any work carried on after a plant com- 
menced to furnish service to a commun- 
ity has almost universally been done by 
what was considered a regular operating 
organization, whether it was merely re- 
placing and repairing existing equipment 
or installing additional lines and ma- 
terial. Consequently, operating expenses 
bore the brunt of the entire costs, which 
manifestly reacted upon the ability to 
pay the full dividends earned upon the 
capital already invested. This merely rep- 
resents a deficiency in the previous meth- 
ods of accounting, which has resulted, 
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credit, and along with the other justifica- 
tions already set down, should provide 
warrant for undertaking to establish the 
correct value of its property. It can not 
fail to affect favorably the company’s 
credit, and due to the increasing com- 
petition in the securities market, no doubt 
the status as disclosed by a valuation 
will become a greater factor than for- 
merly in the obtaining of new capital. 
In order not to be misunderstood, it 
is well to state that there are presum- 
ably sporadic cases where replacements, 
and possibly other operating expenses, 
have been charged up to capital account, 
with the value being accordingly inflated 
and the property no doubt “milked” for 
dividends. There can be no coun- 
tenancing of such practice now or 
the condoning of its having been done 
in the past, and it should be a common 


of course, in so much of the stockhold- aim of all utilities that such abuses be 
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ers’ money having been re-invested with- 
out due credit having been made. 

For such reasons, and other inadequate 
bookkeeping, whatever original costs and 
book values the companies’ records and 
statements may show generally prove un- 
reliable. Accordingly, to ascertain the 
true value of a certain property, we must 
resort to an appraisal as here advocated. 
Some companies, if not the majority, 
will defer having their property ap- 
praised until necessity compels it. In a 
recent article referring to mercantile 
credits, Roger W. Babson, the noted sta- 
tistical expert on matters of finance, 
said: “As great stress is laid on a firm’s 
latest inventory, I earnestly urge every 
local business man to keep his inventory 
up to date.” 

Although this view may not apply to 
the utility company so directly, still it 
must have some bearing upon its ultimate 


rectified so that the majority of the cor- 
porations that are now and always have 
been conservative in their capitalization 
may be relieved of the stigma heaped 
upon all of the quasi-public institutions 
as a class by the radical social reformer 
and scheming politician. With notably 
frank and open public policy some of our 
foremost public-service corporations are 
“blazing the trail” in reaching out for 
the full confidence of the public and the 
investor. 

An argument sometimes advanced by 
different students of the subject of regu- 
lation purports that all property con- 
structed from earnings which have ex- 
ceeded a fair return upon the invest- 
ment should be excluded from the ap- 
praisal value. This contention will re- 
ceive small support, as it is in effect 
the condemning of what was formerly 
considered a desirable conservative prac- 
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tice. No serious attempt has been 
launched to make regulation retroactive 
to any such degree as to control or 
modify the amount of past profits to 
which the elimination of any such part 
of the property would be the equiva- 
lent, as such profits might „have other- 
wise been distributed in the shape of divi- 
dends instead of being applied to im- 
provements and would have therefore 
passed beyond the reach of any regula- 
tory body. Consequently this considera- 
tion may be neglected in fixing the 
proper capital value of a property. 

Other factors of like importance could 
be enumerated, but it is the object of 
this limited discussion to principally cite 
the general features that largely influence 
valuations. Small properties are par- 
ticularly liable to suffer for want of suf- 
ficient consideration. Most of these had 
their beginnings under more or less dif- 
ficulties which required much sacrifice in 
time and money on the part of their or- 
ganizers. The placing of the proper 
value accordingly upon the time devoted 
to the construction and development of 
the property (obviously with the expecta- 
tion of commensurate future reward) 
might have been profitably turned to 
more remunerative pursuits had it been 
anticipated that proper recompense would 
have been denied them. Any number 
of such properties have, for instance, been 
patiently pioneered by local bankers 
whose ability and discretion in the mat- 
ter of investments carry no small value. 
Again the work during the early stages 
of development or while the property 
remains in the comparatively small class 
must be done with what is not the best 
material and workmanship, so as to strike 
the necessary balance between expensive 
talent ordinarily accompanied by efficient 
work and operation, and the less ex- 
pensive men with attendant poor economy 
and inefficient application of work and 
material. Up to a certain size, a utility 
company can not retain in its regular 
employ highly trained men who are able 
to command comparatively large salaries 
without disproportionately increasing its 
operating expenses, so contents itself with 
the results that may be secured by the 
payment of modest wages. Naturally 
the unit cost of different classes of work 
with the small company will be higher 
than that with the larger institution 
which is able to carry on its improve- 
ments and construction work under a 
well organized plan and with experienced 
gangs. So that to say the unit cost of 
the small property will exceed that of 
the larger one 25 per cent or more is not 
in any sense expanding upon their rela- 
tive degree. 

To determine the real expense of each 
unit of construction, the various stages 
and steps taken to provide and install 
the apparatus in question must be care- 
fully recounted and a rational cost be 
allotted or assigned to these separate and 
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Fig. 10.—Form For Listing Transformers and Accessories. 
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ing to the storeroom or store yards; 
storekeeper’s salary; due portion of pur- 
chasing department expense; overhead 


charges on stores department, as rent, 
insurance, breakage, shrinkage, etc., and 
interest to cover average time the ma- 
terial remains unused in storage. 
Where the time of the manager and 
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or yard to the point of installation, in- 
cluding all cost of teams whether hired 
or owned by the company. . 

(f) All labor to install the apparatus, 
including foreman. 

(g) Supervision and inspection. This 
may require an apportionment of time as 
already indicated under (d). 


Fig. 13.—Typical Condition Before 


Fig. 14.—Same Poles After Reconstruction. : 


other employees is divided among vari- 
cus duties, as purchasing, superintend- 
ing storeroom, inspecting, etc., their time 
should be suitably distributed among 
these different accounts as previously 
noted. 

(e) 


Hauling material from storeroom 


(h) Compute probability of slack 
time and any lost motion in the travel 
of men and teams to and from the 
job without doing effective work, and 
delays due to failures to deliver material 
promptly, interference from various 
causes, changes, etc. 
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(i) Liability insurance: (1) em- 
ployee; (2) public. This becomes quite 
an item in some states depending upon 
the nature of the workmen’s compensa- 
tion laws. If no insurance is carried, a 
percentage to cover damage suits and set- 
tlements incidental to construction work 
must be determined upon. As insurance 
rates are based upon vast statistics 
usually, they should be an acceptable 
guide in lieu of, definite records. 

(j) All miscellaneous items of ex- 
pense which may be peculiar to the par- 
ticular piece of work, location, soil, etc. 

While the above is set down as char- 
acteristic for the main parts in which 
we are to conveniently subdivide the dis- 
tribution system, as poles, cross-arms, in- 
sulators, wires, transformers, street lamps 
and accessories, lightning arresters, an- 
chors, stubs and guys, service connec- 
tions, meter installations, etc., it serves 
as an index of cost for all elements of 
the property. Care must be taken that 
all matters of cost for these subdivisions 
of the property are included in com- 
posing the unit prices and, for illustra- 
tion, for poles, the cost of unloading and 
inspecting, shaving, trimming, gaining, 
boring, roofing and treating, also the 
price of steps, digging pole hole (allow- 
ing for hard clay, sand stone or rock 
as encountered) and by any other items 
that add to the cost of the individual 
element or unit. 

All cost of service connections and in- 
itial meter installation shall be similarly 
dealt with, including meter-board and 
making proper allowance for such addi- 
tional expense as entailed in locating the 
meter or relocating to suit tenant, along 
with that of the first test of meter, if 
same has not been included in the store- 
room expense. 

The cross-arms should have all hard- 
ware connected therewith listed, and like- 
wise transformers should have added, the 
necessary fuses and cutouts (if the same 
are not a part of the complete price of 
the transformers), all brackets, plat- 
forms, hangers, as may be necessary for 
their suspension. Special note should 
be made of all buck-arms, as the installa- 
tion of same in connection with the 
stringing of the wire creates added ex- 
pense. | 

A complete bill of material should be 
prepared and job work listed for each 
unit of cost wherever this may be prac- 
tically done. 

The cost of stringing wire conétitutes 
a most variable expense; it may range 
from $6.00 to $60.00 per mile of wire, 
depending upon the conditions and the 
amount of wire strung at one time. 
Piecemeal construction such as we have 
here under discussion necessarily means 
high cost for wire work and this is 
again augmented by the frequency which 
shade trees on the principal street must 
be avoided and trimmed. Few realize 
the extent of this expense until costs are 
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undertaken. It is well to illustrate this 
by quoting from the report of the Board 
of Public Utility Commissioners of New 
Jersey in the Jersey Power Company 
case: 

“From Millbrook to Dover, in our esti- 
mate, we have allowed $45 per mile for 
stringing wire, owing to the conditions 
under which this wire must be strung.” 
This price furthermore applies to a single 
wire and not to a circuit or number of 
wires. 

The details of installation cost could 
be further dilated upon, but those who 
are familiar with the work are able to 
readily determine the proper average unit 
costs. 

Where certain work is done by a con- 
tractor on a percentage basis, it appears 
preferable to include same in the physical 
cost directly because on the other hand 
the contractor might have undertaken the 
work for a lump bid and consequently 
his profits would have been therewith 
included and formed a part of the physi- 
cal value. 

Prices of equipment and material 
naturally fluctuate. It is necessary that 
the appraisal should not be affected by 
any extraordinary prices as may obtain 
at the time the valuation is made. The 
variation in the copper market is a 
prominent example. There is certain ap- 
paratus which, owing to development, 
commands a high price when first in- 
troduced, but in relatively short space of 
time falls markedly in cost, as the his- 
tory of the moderate!size of steam tur- 
hine witnesses. Often market averages 
for a period of five years or more are 
employed for this work, but this plainly 
must not be done indiscriminately as 
there may be controlling conditions that 
make such averages inapplicable. 

Overhead Expenses and Intangible 


Value. 
In the foregoing such costs as cover 


the “bare bones” or physical property 
only have been considered. There are 
other expenditures of capital necessary— 
cther than the purchase of equipment 
and material and installing same, along 
with building required, structures for 
housing and supports—in order that the 
creation of the property becomes pos- 
sible and an earning power be estab- 
lished. These seeming “super-costs” are 
variously termed overhead expenses, in- 
tangible values and non-physical costs, 
all of which embrace the same accounts. 
The different valuation reference books— 
Whitten, Floy, Foster, Hayes, Pond and 
others—treat of these values at length 
and give abundant court and commission 
decisions in support of various theories 
and opinions. In regard to the overhead 
and intangibles, mature judgment must 
be employed together with a careful 
weighing of the governing developmental 
and economic factors. 

These overheads may be arranged in 
two principal groups. First, those which 


are closely associated with construction 
work and therefore are often called in- 
direct construction cost; and secondly, 
those which are entirely apart and inde- 
pendent from the actual installation of 
the physical plant. The latter may again 
be divided into (a) expenses preliminagy 
to construction and (b) expenses inci- 
dent to the development of the business 
(usually) subsequent to the completion 
cf the installation. 

The following represents an outline of 
these costs. 

Indirect Construction Costs: 

(1) Administration and Supervision. 
—Includes salaries of the general office 
staff and attendant expense of those re 
sponsible for the progress of the work; 
also includes clerk, office rent, stationery, 
and supplies. 

(2) Engineering and Inspection.—All 
surveys, plans, specifications, reports, in- 
spection, receiving bids, awarding con- 
tracts, instructing construction gangs, 
testing material and apparatus, approval 
of payment for work done, traveling ex- 
penses, board, resident office expenses, 
and the like. 

(3) Incidentals and Contingencies.— 
Tt is inevitable that various miscellaneous 
and unforeseen expenses must be provid- 
ed for. Under incidentals there appear 
small items which standing alone are not 
large enough to be separately listed but 
in the aggregate range from 2 to 5 per 
cent of total physical costs. Contingen- 
cles are items of cost not readily or 
sometimes impossible to predetermine, as 
increased expense due to delays, strikes, 
accidents, unavoidable errors, underesti- 
mates, expressage on rush shipments, 
overtime, elements and unfavorable 
weather conditions, extra cost due to tem- 
porary work and duplication, construct- 
ing while under operation, and various 
exigencies. 

(4) Discounts, allowed on bonds and 
securities (provided same is not to be 
amortized). 

(5) Interest During Construction. 

(6) Taxes During Construction. 

Cost Preceding the Construction Period: 

(7) Preliminary Investigation —All 
costs involved from the conception of the 
property until a definite organization is 
established and includes inspection trips, 
preliminary surveys and reports, confer- 
ring with local bodies and representa- 
tives and all expenses accompanying the 
planning of the proposition. 

(8) Organization—The incorporation 
of company, obtaining of charter, issu- 
ance of stock certificates, bonds or other 
securities, cost of preparing and distribut- 
ing prospectuses. 

(9) Legal Expenses.—Incorporation, 
charts, franchises (issuance of securities, 
public service commission approval, con- 
tract, agreements, rates, etc. 

(10) Promoters Profit——Fees and 
compensation paid the promoter for suc- 
cessfully instituting the enterprise. 
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(11) Commissions—To bankers and 
brokers for underwriting securities, which 
may be independent of the discounts at 
which the securities were sold. 

Cost Subsequent to the Construction 
Period: 

(12) Working Capital—Cash, supplies 
and such quick assets as necessary for 
proper conduct of the business, and may 
appear in the form of cash on hand or 
deposits with the banks, material and 
supplies, reserves, and surplus funds. 

(13) Development Expense.—(a) Cost 
of attaching business, as canvassing, so- 
liciting, special campaigns and other sales 
expense. (b) Early losses, covering the 
period of time until the business becomes 
productive, i. e., meeting all operating ex- 
penses and carrying charges. 

(14) Omission—Items of cost over- 
looked or concealed from view notwith- 
standing critical inspection and investi- 
gation, also such probable expenses that 
occurred during the early history which 
the records and existing state of the prop- 
erty do not reveal. 

(15) Allowances for Superseded Prop- 
erty.—Property and equipment retired 
from service due to obsolescence, inade- 
quacy and inefficiency, prior to the amort- 
ization of the capital represented by such 
equipment. There are cases where such 
would be done under prudent manage- 
ment and the value of which would be 
a deferred charge against capital to be 
gradually absorbed in the operating ex- 
penses. 

Taken together, the overhead expenses 
vary from as low as 10 per cent up to 
60 per cent or more, of the physical 
costs, depending obviously upon the con- 
ditions surrounding the development of 
the property. 

It is highly important that the value 
of the property should be studied from 
every angle in order that the bona fide 
investment may be protected and to fur- 
ther establish the equity in the property. 
It is strongly recommended that if the 
company’s record of value is not com- 
plete in every respect it should lose no 
time in laying the foundation for repro- 
ducing the cost in a manner similar to 
what has been detailed in this article. 
By thoroughly organizing its data and 
records, the company may then expect 
to sustain its claims as to capital value. 
In fact this is just as vital under present 
regulation as the carrying of fire or casu- 
alty insurance, as it makes no difference 
to the investor whether the loss in capi- 
tal be due to fire or other damage or to 
the reduction in valuation due to an in- 
adequate and insufficient appraisal. Most 
courts and commissions are showing a 
tendency to display a reasonable and fair 
attitude on these questions and it simply 
remains in such instances for the utility 


3 See editorial, “Presenting Testimony 
Before Commissions,” ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, Vol. 65, p. 603, 
September 26, 1914. 
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to present its case in the most compre- 
hensive and convincing manner. 

Commissioner Lane in the Western rate 
case said: “Perhaps the closest approxi- 
mations to a fair standard for the basis 
upon which to compute the return allowed 
to the public service corporation is that 
of a bona fide investment, the sacrifice 
made by the owners of the property, con- 
sidering as part of the investment any 
shortage of returns there may have been 
in the early years of the enterprise. By 
thus taking the life history of a road 
through a number of years, its promoters 
are entitled to a reasonable return.” But 
for lack of a complete account and histor- 
ical information, the actual investment in 
the property must be approved through 
the device of a reliable appraisal. 

The cost of conducting such appraisal 
work will vary with the size of the prop- 
erty and the amount of detail undertaken 
in making the taluation. The work for 
small properties is evidently proportion- 
ately higher than that of the large com- 
pany. Approximately the range may be 
given as $5.00 down to 25 cents per $1,000 
of value, depending upon the condition 
of the records, in addition to what has 
already been stated. 

While this article has touched upon the 
broader phases of the problem it is vir- 
tuaily impossible to exhaust every condi- 
tion that may be encountered in this im- 
portant work. For instance, land may 
require special treatment; again, appor- 
tionments may have to be made between 
different classes of utilities operated 
jointly; reserve plants and equipment 
may come up for consideration; special 
contracts may bear a capital-value equiva- 
alent. Extensions may be in progress of 
construction, and so on. Neither have 
the phases mentioned been treated fully 
in any respect, but it is believed for 
those who have not already made a de- 
termined study of the subject the dis- 
cussion will be instructive. It should 
emphasize the vital importance of com- 
plete information and what is necessafy 
to accomplish the desiderata. In pro- 
portion to its importance the case should 
be cautiously diagnosed and expert opin- 
ion secured in order that the healthy 
condition of the investment should not 
be placed at risk. 

With regulation surrounding the util- 
ity, the need for having the actual in- 
vestment in the property fairly estab- 
lished is substantive as the value of the 
property is the “hub” about which all 
of the regulatory machinery must re- 
volve. 

The proper attitude for both the pub- 
lic and utility on these important ques- 
tions was forcefully summarized by Jus- 
tice Moody in the Knoxville case, from 
which the following is quoted: 

“Our social system rests largely upon 
the sanction of private property and that 
state or community which seeks to evade 
it will soon discover the error in the dis- 
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aster of its follies. The slight gain to 
the consumer which he would obtain 
from a reduction in the rates charged 
by public service corporation is as noth- 
ing compared with the ruin which would 
be brought about by denying to private 
property its just reward, thus unsettling 
values and destroying confidence. On 
the other hand, companies to be regulat- 
cd will find it to their lasting interest to 
furnish freely the information upon which 
a just regulation can be based.” 
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Annual Report of the Commis- 
sioner of Patents. 

The annual report of the Commis- 
sioner of Patents covering the activi- 
ties of the United States Patent Office 
for the calendar year 1914, has been 
made public. During the year there 
were received 67,774 applications for 
patents on inventions, 2,454 applica- 
tions for patents on designs, 176 ap- 
plications for reissues of patents. 
There were issued in 1914, 39,945 pat- 
ents on inventions, the largest number 
ever issued in a single year; 1,715 de- 
sign patents were also issued; 190 
patents were reissued. There ex- 
pired during the year 22,098 patents; 
10,022 applications were forfeited for 
tailure to pay final fees within the 
time prescribed; 19,152 applications 
were allowed, but held awaiting pay- 
ment of final fees. 

Receipts of the Patent Office in 1914 
amounted to $1,993,866.34 for applica- 
tions; $199,756.21 for copies of patents, 
drawings, etc.; $32,550.27 for recording 
of assignments; $7,735 for registration 
of prints and labels; $25 for court 
costs; $17,960 for Official Gazette and 
other publications. The total receipts 
were $2,251,892.82; the total expendi- 
tures were $2,000,770.12; the surplus for 
the year was $251,122.70. This added 
to previous accumulated surplus earn- 
ings of the Patent Office, makes its 
total surplus on deposit in the Treasury 
of the United States on December 31, 
1914, $7,548,175.16. 

Referring in his report to conditions 
in the Patent Office, Commissioner 
Thomas Ewing calls attention again to 
the urgent need for more room and 
more modern and safer appointments. 
It is now proposed to erect within the 
next few years a new building for the 
Department of the Interior and the 
General Land Office and when this is 
completed the building now occupied 
by these two offices will be turned over 
to the Patent Office after being re- 
modeled for its needs. 

Respecting the personnel, Mr. Ewing 
recommends reorganization of the ex- 
amining corps by restoring of the 
grades of first, second, third and fourth 
assistant examiners, by equalizing the 
number of assistant examiners in the 
various grades, by increase of the num- 


505 


ber of assistant examiners, law exam- 
iners and examiners-in-chief. He shows 
low these changes will promote the 
efficiency of the organization, facilitate 
the work and increase its reliability. 
During the year consistent effort was 
made to reduce the number of delayed 
applications pending, and as a result 
the number of old cases was very ma- 
terially decreased. Mr. Ewing believes 
that with proper administration that 
it will be possible so to limit the time 
during which applications are kept in 
the Office that very few will exceed 
three years and this without impairing 
an applicant’s right for proper consid- 
eration. 

In the way of patent legislation Mr. 
Ewing recommends, among other 
things: reduction from two years to 
cne year of the right to renew an ap- 
plication forfeited for failure to pay 
final fees; prohibition of the name of 
any government official in advertise- 
ments of patent attorneys; elimination 
of payments of fees by treasury certif- 
icates of deposit; extension of the 
time of filing assignments and making 
the fees therefor correspond to the 
cost of filing; establishment of an as- 
signees’ index; requiring the filing with 
the Patent Office of every court decree 
entered in patent litigation. 

i — oee 


Power Companies and the Forest 
` Reserve. 

Judge John A. Marshall handed down 
a decision in the United States District 
Court on February 6 enjoining the 
Utah Power and Light Company and 
the Beaver River Power Company from 
occupying electric power property lo- 
cated on National Forest Reserve. Ac- 
cording to Frank J. Gustin, represent- 
ing the defendant, the case will be ap- 
pealed direct to the United States Su- 
preme Court. Appeal will be made on 
the ground that the decision placing 
the power property under the super- 
vision of the Federal Government is 
unconstitutional, unreasonable and un- 
just, and that there is no law in the 
federal statutes in existence compel- 
ling power companies operating on 
Forest Reserves to submit to the de- 
mands of the Government. This case 
is similar to one decided in the Circuit 
Court of Appeals against the Utah 
Power and Light Company two years 
ago, and similar cases are pending in 
the federal courts of California and 
Colorado. The property involved is lo- 
cated in the Cache, Filmore and 
Wasatch Forest Reserve. The de- 
fendants contend that the efforts of the 
Government to enjoin power companies 
from occupying forest lands are based 
on rulings of the secretaries of the De- 
partment of Agriculture and the De- 
partment of the Interior and not on 
federal statutes. 
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National Electric Week Launched. 


Thirty prominent salesmen and pub- 
licity managers met at the offices of 
the Society for Electrical Develop- 
ment on March 4 at the request of J. 
M. Wakeman, general manager. The 
meeting was held for the purpose of 
carrying out the decision of the Soci- 
ety’s Executive Committee to ask 
leading commercial men to select a 
steering committee to handle National 
Electric Prosperity Week. 

Henry L. Doherty acted as tempo- 
rary chairman and E. W. Lloyd was 
made chairman. 

There was considerable discussion 
as to the proper time for such a week 
—whether next fall or the spring of 
1616. The consensus of opinion was 
that while perhaps a year might wel) 
be taken to get the maximum eff- 
ciency, yet the industry needed a re- 
vival now and that the fall would un- 
doubtedly be the best time, consider- 
ing all conditions. It was decided to 
leave the matter to analysis by the 
steering committee, and it is expected 
that a definite date will soon be fixed. 

As to the selection of a steering 
committee, a nominating committee 
was chosen as follows: George Wil- 
liams, Cities Service Company, repre- 
senting central statons; Ray D. Lilli- 
bridge, for the manufacturers; E. W. 
Rockafellow, Western Electric Com- 
pany, for the jobbers; J. R. Strong, of 
the Tucker Electric Construction 
Company, for the contractors, and 
Hugh M. Wilson for the trade publica- 
tions. 

This committee met on March 10 
to select the steering committee. They 
will in turn select the 25 men who will 
represent the central stations, manu- 
facturers, jobbers, contractors, dealers 
and technical press. One man from 
each interest will be named as chair- 
man of his division. 

The Executive Committee of the 
National Electric Light Association in- 
vited Henry L. Doherty, president, and 
J. M. Wakeman, general maanger of 
the Society for Electrical Develop- 
ment to attend its meeting on March 
5 at New York City, to discuss the mat- 
ter of the Association co-operating in 
the National Electric Prosperity Week 
campaign. 

Following the discussion the Exec- 
utive Committee voted unanimously to 
support the movement to the fullest 
possible extent. The Society is now 
working with other similarly impor- 
tant electrical organizations to the 
same end. 

The Society for Electrical Develop- 
ment, Incorporated, has greatly extended 
its publicity work for furnishing through 
its members or directly to newspapers, 
magazines and other periodicals, short 
articles and stories pointing out the utility 
of electricity in the home. store. factory, 


etc., and the advantages derived by its lib- 
eral use. This work is aimed to increase 
the popularity of electric service and 
electrical devices and to correct any mis- 
aprehensions there may be regarding cost, 
etc. 
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Program of Convention of Iowa 


State Section. 

On April 20, 21 and 22, 1915, the fif- 
teenth annual convention of the Iowa 
Section, National Electric Light Associ- 
ation will be held in Keokuk, Iowa. The 
annual convention of the Iowa Street & 
Interurban Railway Association will be 
held at this same place on April 22 and 
23. The Iowa Electrical Contractors’ As- 
sociation will also hold its annual meet- 
ing in Keokuk some time during this pe- 
riod. 

Among the papers which will be pre- 
sented at the convention of the Electri- 
cal Association are: Report of Commit- 
tee on “Possibilities of Business from 
Rural Transmission Lines;” report of 
Committee on “Workmen's Compensa- 
tion Insurance as it Affects Public Util- 
ities ;” “Mazda Street Lighting Lamps 
and Fixtures,” by E. M. Walker of the 
Union Electric Company at Dubuque, 
and Thomas Crawford of the Clinton Gas 
& Electric Company, Clinton; “Mazda 
Lamps,” by Henry Schroder, Edison 
Lamp Works, Harrison, N. J.; “Basic 
Principles of Rate-Making for Central 
Stations,” by F. A. Warfield, rate engi- 
neer, Illinois Traction System, Peoria, 
HI; “Controlled Flat Rates in Connec- 
tion with the Excess Indicator,” by E. T. 
Hughs, new-business manager, Union 
Eiectric Company, Dubuque; “Power De- 
velopment Methods for lowa Central 
Stations,” by Edward Soukup, new-busi- 
ness manager, Iowa Railway & Light 
Company, Cedar Rapids; “Maximum De- 
mand Meters,” by J. V. Montgomery, 
Mississippi River Power Company, Keo- 
kuk; “Oil Engines for Small Light & 
Power Stations,” by a representative of 
the Busch-Diesel Oil Engine Company, 
St. Louis, Mo.; “Revised Report of the 
Facts and Factors Committee, Financial 
Side of Electric Power Transmission,” 
by Prof. Arthur H. Ford of the State 
University of Iowa, Iowa City; “Safety 
First” lecture with illustrated slides and 
moving picture films. 

The members of the Association will 
be the guests of the Keokuk Electric 
Company, and the Mississippi River 
Power Company, Stone and Webster 
properties, and they have spared no ex- 
pense in arranging for suitable enter- 
tainment for the members and their 
wives, the latter also being invited to at- 
tend the convention. The entertainment 
will include a banquet given by the man- 
ufacturers and their representatives, fol- 
Icwed by an illustrated lecture on the 
“Development of the Keokuk Water 
Power,” automobile trip along Lake 
Shore Drive for the women, after which 
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they will stop at the Keokuk Country 
Ciub for refreshments and some sort of 
entertainment, a smoker to be held at 
the Elks’ Club, followed by the rejuve- 
nation of the Jovian Order, theater par- 
ties, etc. It is intended to charter one 
of the large Mississippi River steamboats 
on the last afternoon for the purpose of 
a ride up the Mississippi River, holding 
session on the boat in the afternoon, 
having dinner on the boat, in the eve- 
ring having a dance, returning to Keokuk 
about 11 p. m. Guides will leave the 
Iowa hotel at certain periods of the dav 
fer the purpose of taking parties through 
the celebrated power house of the Mis- 
sissippi River Power Company, and spe- 
cial cars have been arranged to take 
those who might be interested, across 
the river to Warsaw, Ill. 

It is not intended to hold a regular 
electrical show, but space has been pro- 
vided for any salesmen of manufacturers 
who might wish to display their appli- 
ances during the convention. 

It is anticipated by the officers of the 
Electrical Association that at least 500 
people will be registered in Keokuk dur- 
ing this time. 
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Chicago Electric Club Meeting. 

Prof. Morgan Brooks, of the Univer- 
sity of Illinois, delivered an interesting 
address before the Electric Club of 
Chicago, March 4, on “Some Illumina- 
tion Fallacies.” He referred to several 
of the fundamental terms commonly 
used in the science of illuminating en- 
gineering which are often misleading to 
the layman. In this category are “can- 
dlepower,” “intensity,” etc. Certain 
commonly accepted laws are also often 
confusing, such as the inverse square 
law. Prof. Brooks spoke of the many 
variables in the science and urged that 
the human element be given more con- 
sideration. Often an installation which 
is scientifically correct does not result 
in, good lighting, or is objectional from 
an esthetic standpoint. 

Prof. Brooks urged that greater at- 
tention be given the matter of interior 
decorations, as this affects the eff- 
ciency of a lighting system. In con- 
clusion he referred to the care of the 
eyes and the effect of poor lighting. 
He advised against continual reading 
without changing the position of the 
page so as to vary the intensity of the 
light. 

—_—_~+-»—_____ 


Ninth Annual New York Electrical 
Show to be Held Next October. 


For the ninth consecutive year the New 
York Electrical Show will be repeated 
next fall. Plans are already under wav. 
The dates are October 6 to 16 and the 
place. as usual, will be the Grand Cen- 
tral Palace, New York City. Arthur Wit- 
lams is president of the exposition com- 
pany. 
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New Crocker-Wheeler Fan Motor. 

The Crocker-Wheeler Company, Am- 
pere, N. J., has placed on the market 
this year an additional type of nine- 
inch alternating-current fan which em- 
bodies some novel features. In place 
of the usual rheostat lever for secur- 
ing different fixed speeds, the speed is 
varied by rotating the core containing 
the windings inside of the fan housing. 
Not only can fine adjustment of-speed 
be secured, but the current consumption 
varies with the speed, so that while the 
power consumed at full load is about 24 
watts, the power consumed at low 
speed is approximately 7 watts. 

The fan is started and stopped by 
means of a push switch located in the 
base. It can be started and stopped at 
any speed at which it is fixed to run. 
The fan guard is very substantially 


New Nine-inch Alternating-Current Fan. 


made, as well as the fan itself, thus 
eliminating danger of accident due to 
mechanical weakness in connection 
with these two points. 

Fan users will readily recognize the 
advantage of being able to place a fan 
at one corner of a desk and secure suffi- 
cient breeze for relief from hot weather, 
and at the same time not have all the 


papers blown off. 
— 1 - -  — —  —_—__—. 


New Trumbull Sign Receptacles. 

Two new types of sign receptacles 
tor sheet-metal electric signs are being 
placed on the market by the Trumbull 
Electric Manufacturing Company, 
Plainville, Conn. Of these, Fig. 1 
shows a two-screw receptacle that is 
similar in design to the screw recep- 
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tacles now commonly available on the 
market, but it is of exceptionally sturdy 
construction. : 

Fig. 2 shows an original design 
known as the clamp receptacle that has 
several unique features. With this re- 
ceptacle no screw holes are necessary 


in the sign, which alone saves the wire-. 


man a great deal of time in mounting 
this type. These receptacles are in- 


Fig. 1—New Screw-Type Sign Receptacle. 


stalled from the rear of the sign; the 
clamp ts attached to the sign and the 
screws tightened, which completes the 
work without reaching to the front of 
the sign at all. Screw-type receptacles, 
on the contrary, require a man in the 
rear to hold the base of the receptacle, 
while another man in front screws the 
top into the base. The receptacle can 
be turned in any direction to line up 
with the wires before tightening the 
screws; this cannot be done with other 
types. When the screws are tightened, 
which is quickly done, it is impossible 
to turn the receptacle in the sign, in 
fact, it is claimed that the sheet iron 
will bend or tear before receptacle be- 
comes loose. These clamp receptacles 


Fig. 2.—New Clamp-Type Sign Receptacle. 


can be used for any thickness of sheet 
iron. 
——————__.)-e-——__—_ 

A Handy Fountain-Pen Light. 

A new type of pocket flashlight, ex- 
actly like a “banker’s” fountain pen in 
size and appearance, has been placed 
on the market by the American Ever 
Ready Works, 308 Hudson Street, New 
York City. 

This fountain-pen light has several 
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important and original features. The 
light can be either flashed or burned 
continuously, as desired, and laid down 
while burning, so that both hands are 
free to work. The dry cell for this 
light has been designed and made with 
special care and only the highest grade 
of materials are used in it. Its life, as 


shown by tests, is said to be longer 
than any of other similar-sized batteries 
on the market and is fully guaranteed. 
The entire outfit is 5.75 inches long, 
0.75 inch in diameter, and weighs only 


Pocket Light in Form of Fountain Pen. 


1.5 ounces. It has a clip so that it can, 
be securely carried in the vest pocket, 
without inconvenience, The price, com- 
plete with battery, is $1.00. It makes 
a very handy device for illuminatiag 
theater programs, house numbers, names 
on letter boxes, key holes, etc. 
«+ 
Ostrander . Electromechanical 
Gongs for Equitable Building. 
W. R. Ostrander & Company, of 22 
Dey Street, New York City, were the 
successful bidders for the largest single 
order of electromechanical gongs ever 


Electromechanical Alarm Gong. 


installed in an office building in this 
country. These bells, 82 in number, 
were installed two on each floor of 
the new Equitable Building in New 
York City, claimed to be the largest 
office structure in the world. Consid- 
erable satisfaction was manifest by the 
manufacturer, because the order was 
placed through the biggest fire-alarm 
company in New York, and was award- 
ed on a basis/of’ quality and_price. 
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Powerful Electromagnet for Re- 
moving Iron Splinters Imbedded 
in Eye or Skin. 

The removal of pieces of shrapnel, 
steel-jacketed bullets, etc., by the use 
of powerful electromagnets in hos- 
pitals abroad has been acclaimed by 
many newspapers as the very latest 
application of science to surgery. It 
is interesting to note that the West- 
inghouse Electric & Manufacturing 
Company has installed in the Relief 
Department of its East Pittsburgh 
Works a magnet for removing metal 
embedded in the flesh, which is one 
of the most powerful in the world. 

The magnet is mounted on a box 
containing the resistor, which is used 
to regulate the amount of current 
flowing through the coils. It requires 
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Powerful Electromagnet Removing Iron Particles From the Eye. 


4,000 watts for its operation. It is de- 
signed for operation on 70 volts, and as 
the circuit from which it draws current 
is used for testing purposes in the 
works and ranges from 70 to 120 volts, 
a resistor is necessary. 

It is not an infrequent occurrence 
for steel and iron workers to get bits 
of metal in their eyes or hands. Pre- 
vious to the installation of a magnet 
the only means of removal was by 
probing, a method which is as uncer- 
tain as it is painful. Since this ma- 
chine was put in operation it is a 
very simple proceeding to extract such 
particles. The portion of the body i 
which the foreign particle is embedded 
is placed near the pole tip of the mag- 
net, the switch closed, and the magnet 
does the rest. The pole is removable, 
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a number of «different shapes being 
supplied for various classes of work. 


. It is very common for flying bits of 


metal to lodge in the eye. Should 
they strike with force enough to be- 
come embedded, the removal, without 
the aid of a powerful magnet, is apt 
to be difficult as well as painful. The 
protecting coating of the eye must be 
cut, and there is danger that instead 
of removing the particle it may be 
pushed further into the eye. When 
the foreign body is once within the 
eyeball it is properly a case for the 
specialist. 

Steel workers frequently have their 
hands punctured with minute pieces of 
metal, which become embedded under 
the calloused skin. If these bits are 
allowed to remain, the wound is likely 
to become infected. The use of a 
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powerful magnet insures the removal 
of all traces of iron from wounds in 
the hand, or any other part of the 
body. Some remarkably small pieces 
have been extracted in this way, one 
recently recovered being not a twelfth 
of the thickness of a delicate needle. 

Dr. C. A. Lauffer, medical director 
of the Westinghouse Electric & Manu- 
facturing Company, relates a number 
of incidents in which the magnet has 
proved invaluable. Among these is the 
rather amusing case of a workman who 
attempted to drill one of his own 
teeth. The drill broke off about half 
an inch from the end and remained in 
the cavity, and it seemed as if the only 
way to remove the drill would be to 
pull the tooth. However, a special ex- 
tension was made and fitted to the 
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magnet pole. As soon as the exten- 
sion was brought in contact with the 
drill and the current switched on the 
drill was immediately drawn out. 
ee on Spee 


Acetylene Head Lamp for 
Troublemen. 

A convenient type of acetylene lamp 
worn on the head like a miner’s lamp is 
being manufactured -and placed on the 
market by R. C. Kruschke, of Duluth, 
Minn. It was designed for use primarily 
by hunters, trappers, fishermen and oth- 
ers who make camping trips to the north- 
ern woods and lakes. A great many of 
these lamps are used by the troublemen 
of the Northern Power Company, of 
Duluth, and other light and power com- 
panies, for locating trouble at night and 
in completing rush work after dark. 
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Electromagnet Removing Iron Splinters From Hand. 


These users are said to be highly pleased 
with the outfit. 

The complete outfit, which is known by 
the trade name Brilliant Searchlight, 
consists of an automatic acetylene gen- 
erator carried on the belt or in the pocket, 
and the lamp and reflector, which are of 
very light weight, are the only parts 
carried on the forehead. They are at- 
tached by means of an adjustable soft 
strap and are worn without discomfort. 
The reflector is of aluminum or sterling 
silver and is shaped to throw all the 
light forward. A single or double lens 
serves further to concentrate the light 
into a powerful beam of great penetrat- 
ing power. The reflector is adjustable, 
so that the light may be turned up or 
down. Several_types of burner can be 
used and the flameritself can be adjusted 
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as to height by means of a screw feed. 
A self-lighting burner can also be fur- 
nished. A flexible non-collapsible rubber 
tube connects the lamp and generator. 
The latter is of simple construction and 
automatically regulates itself to furnish 
whatever quantity of gas is needed. The 
generator is easily cleaned. Its usual 
charge is four ounces of carbide which 
permits the lamp to burn eight hours 
with a one-eighth-foot burner. 

The outfit can be supplied with a fiber 
or leather carrying case in which the 
generator and head strap with lamp and 


Acetylene Head Lamp and Generator Outfit. 


tube connected, also a two-pound can of 
carbide, can be conveniently placed while 
not in use, but so as to be instantly ready 
for service. Slight modifications in the 
outfit are made for special purposes. 
SSS ee 


Large New Addition to Robbins & 
Myers Plant. 

A large four-story and basement re- 
inforced concrete building was recently 
completed for the Robbins & Myers 
Company, Springfield, O. This struc- 
ture is entirely of modern fireproof de- 
sign and construction, and makes an 
important and much needed addition 
to the company’s manufacturing plant. 
The building is 363 feet long by 82 feet 
wide at its narrow end. 
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turning department; second floor, plat- 
ing, polishing and finishing sections, 
fan-machinery department and stock 
room; third floor, fan assembly and de- 
tail machine departments, stock rooms; 
fourth floor, experimental laboratory, 
stock rooms, lecture room. 

There is installed throughout the 
building a sprinkler system and a dust- 


Concentrated-Filament Lamp. 


collecting system. Heating is by hot 
water. Facilities for the comfort of 
employees are liberaly provided. The 
building was designed by W. E. Russ, 
architect, Indianapolis, Ind., and erect- 
ed by the Structural Concrete Com- 
pany, Dayton, O. ` 


— eoe 
New Concentrated-Filament Con- 
struction in Small Mazda Lamps. 


The Westinghouse Lamp Company 
kas just standardized 25, 40 and 60- 
watt Westinghouse Mazda lamps with 
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ly increases the downward or useful 
light of the lamps, which makes them 
particularly desirable for service where 
natural distribution in the downward 
direction is required. 

These new lamps are supplied in the 
usual bulbs, the 25 and 40-watt sizes 
in the S-19 bulb and the 60-watt lamp 
in the S-21 bulb for 105 to 125 volts. 
Their rated life is 600 hours. 


—eoo 


Groĝnd Antenna in Place of Aerial. 


The Wireless Society of Tufts Col- 
lege, Medford, Mass., has been ex- 
perimenting with ground antenna in 
place of aerial wires. Important re- 
sults have been gained, particularly 
from the standpoint of the uses of the 
wireless telegraph in military work. 

Instead of the 120-foot pole carrying 
the wires, the latter were laid upon 
the ground in a direct line with the re- 
ceiving station, this direction giving 
the most efficiency in receiving mes- 
sages. | 

Proof of this fact was obtained by 
laying a series of wires along the 
ground in various directions, and test- 
ing the intensity of signals received. 
It was found that the’ intensity was 
less as the direction of the wires di- 
verged from a straight line with the 
transmitting station. If the wires were 
at a 67.5 degree angle with the sta- 
tion, it was impossible to obtain any 
sound with the receiving apparatus. 
Two wires 90 feet long, laid along the 
ground were found to be sufficient to 
receive messages from stations as far 
distant as Portsmouth, N. H., and New- 
port, R. I., 60 and 75 miles. 

By means of the ground antenna it 
was possible to locate the direction of 


Reinforced-Concrete Addition to Robbins & Myers Generator, Motor and Fan Factory. 


The departments that have moved 
into the building are as follows: Base- 
ment, ptunch-press department, bar- 
stock storage, heating plant; first floor, 
shipping department, screw-machine 
department, turning department, shaft- 


a concentrated-coil-filament construc- 
tion similar to that used in the large 
gas-filled type C Mazda lamps. The 
small lamps, however, are not gas- 
filled but of the usual vacuum type. 

The new filament construction great- 


a sending station within five degrees. 
This was accomplished by laying out 
a complete circle of wires, connecting 
them in separate pairs by means of a 
rotary switch, and noting which wires 
had the greatest intensity. 
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A New High-Voltage High- 
Capacity Cutout. 


With the ever increasing capacity of 
distributing circuits, and the concentra- 
tion of large amounts of power within 
very restricted areas, the capacity of dis- 
tributing transformers has grown until 
the problem of protecting these large 
transformers has become a very live and 
increasingly difficult one. 

The Chemelectric Company, 4327 Ken- 


Fig. 1.—High-Voltage Primary Cutout. 
` 

more Avenue, Chicago, Ill., manufactures 
a fuse block known as the S & H high- 
voltage, high-capacity cutout, which sup- 
plies the need for adequate protection of 
transformer and circuit alike, and gives 
central-station managers a cutout pos- 
sessing the strength, ruggedness and 
characteristics of a circuit-breaker at but 
a fraction of the price. 


Fig. 3.—Plug Separated to Show Fuse Link. 


The S & H high-voltage, high-capacity 
cutout is made of glazed porcelain of 
most liberal proportions, as is shown in 
Fig. 1. The fuse link is carried between 
two blocks of a special stone under pres- 
sure (Figs. 2 and 3); when the fuse 
blows the molten metal is immediately 
flattened out to a non-conducting form 
and chilled. 
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As there is practically no gas forma- 
tion, due to the rapid quenching of the 
arc and the entire absence of air pockets 
within the cutout, the explosive effect, 
which has come to be looked upon as al- 
most characteristic of all fuse blocks, is 
entirely absent. Nor is there any tend- 
ency for the removable plug to blow out. 


Vol. 66—No. 11 


whatever the climatic conditions, and the 
plug may be inserted on short-circuit 
without apprehension for the safety of 
the workmen. The movable element is 
fastened to the main body of the block 
by a cord furnished for the purpose; by 
this means the chance of accident ‘s 
practically eliminated due to the plug 


Fig. 4.—Cutout Installed With Horn Gap. 


even on the most severe short-circuits. 
The action of the fuse is uniform, posi- 
tive and reliable, and the manufacturer 
states that this cutout can be relied upon 
to interrupt successfully the short-cir- 


é 


cuit current of the largest distributing 
transformers yet built. 

The massive proportions and solidity 
of the cutout are such that it is not af- 
fected by weathering, and warping and 
cracking will not occur even under the 
most extreme temperature changes. The 
strong handle and ample shield enable 
these cutouts to be handled with safety. 


Fig. 6.—Transformer With Cutout. 


falling, while the cost of renewing the 
plug is saved. 

Another unique and ingenigus feature 
of the S & H cutout is shown in Fig. 4, 
and consists of a horn gap shunting the 


Fig. 5.—Three Transformers Protected by New Cutout. 


cutout. This horn gap acts as a bypass 
for any lightning that may come in on 
the line, and thus saves the cutout from 
being shattered, as usually occurs. This 
little device has proved invaluable in a 
number of cases, and is strongly recom- 
mended by the manufacturer for use 
where lightning is of frequent occurrence, 
and particularly in-those cases ywhere it 
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is the practice to ground transformer 
cases. 

This type of S & H cutout is made in 
two sizes, namely, for 150 and 250 am- 
peres at 2,400 volts. The compact and 
unobtrusive appearance of this cutout is 
well shown in Figs. 5, 6 and 7, which in- 
cidentally show some interesting details 
of line construction. 

The Chemelectric Company is also re- 
sponsible for the introduction of the well 
known S & H oil-immersed cutout. This 
latter cutout is of similar design, and 
operates on the same principle as the 
cutouts described above, except that the 
cutout is submerged in oil and the whole 
block incased in a sheet-steel covering. 
The S & H oil-immersed cutout is for 
use in localities where the atmosphere 
is highly charged with impurities. It 
has been found impossible to prevent por- 
celain from absorbing volatile matter and 


Fig. 7.—Another Transformer and High- 
Voitage Cutout Installation. 


from holding the condensation in certain 
atmospheres, and it is in such localities 
that this cutout finds a great demand. 

This cutout has been installed in lo- 
calities where the atmosphere is highly 
charged with impurities of a most viru- 
lent nature, and endless service interrup- 
tions were experienced due to corrosion 
of the fusing element by atmospheric in- 
fluence until the S & H oil-immersed 
cutout replaced other types, since which 
time no trouble whatever has been ex- 
perienced from the deleterious effect of 
chemical influences. 

The S & H cutout has been in service 
now for a considerable length of time 
and has, it is claimed, unfailingly proved 
itself capable of protecting the largest 
distributing transformers on the most 
high-capacity circuits yet in use. 
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Electrics in Boston Auto Show. 


The Boston Automobile Show, which 
opened March 6 and continued through 
the week, combines the passenger car 
and commercial divisions usually held 
on separate weeks. Interest in this 
year’s show is well up to that in former 
years, while the combination of pas- 
senger and business cars in one show 
gives it a double interest. 

Electric cars and trucks, while not 
shown in so great numbers as formerly, 
are attracting much attention, particu- 
larly the commercial end, economy in 
transportation, as in other lines, being 
the watchword this year. 

The halls of Mechanics’ Building, in 
which the show is held, are resplendent 
with myriad colored electric lamps ar- 
rayed in clusters and festoons. Two 
orchestras dispense music, and various 
other attractions are presented. 

Exhibits of electric cars and acces- 
sories are as folows: 

Anderson Electric Car Company, 
Detroit, shows three models, two four- 
passenger broughams, and a model 50 
cabriolet. Thin-plate Philadelphia bat- 
teries, assembled at the Anderson fac- 
tory, are installed. 

J. W. Bowman Company, Boston, ex- 
hibits a four-passenger brougham of 
the well known Waverley type. 

Rauch & Lang Carriage Company, 
Boston, shows a model B-5 four-pas- 
senger brougham, worm drive, with 
wire wheels. 

E. Y. Stimpson, Boston, agent for the 
Milburn electric, has on exhibition a 
four-passenger coupe, a two-passenger 
roadster and a light delivery wagon, all 
equipped with Philadelphia batteries. 
The Milburn car is seen for the first 
time in Boston. Its lightness and low 
cost are talking features. It weighs 
about a ton less than other cars and 
sells at around $1,200. For two years 
the Milburn Wagon Company, of To- 
ledo, has been experimenting on a car 
which can be produced at low cost and 
yet combines beauty, speed and com- 
fort. The body is of the full streamline 
type and is hung low on four cantilever 
springs. The wheelbase is 100 inches, 
giving space for a roomy body. 

Andover Motor Vehicle Company, 
Andover, Mass., shows a one-ton con- 
tractors’ wagon equipped with Edison 
battery. Features are the height of bat- 
tery, which is divided into four parts, 
of 12 cells each, suspended two feet 
from the ground, on steel frame hinged 
to the chassis. By removing the casing 
on either side of the vehicle, each bat- 
tery section can be swung out and the 
cells made accessible in a minute’s time. 
The company claims 60 to 70 miles a 
day on a single charge, with a speed 
of 12 to 14 miles per hour. A novel 
idea is the entrance of the driver’s cab 
by a door in the front, this giving 
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economy of ‘space and enabling the 
weight of load to rest evenly on the 
wheels. 

General Vehicle Company, Day 
Baker, New England manager, shows a 
1,000-pound truck chassis, noteworthy 
for high speed through its worm drive. 
A safety feature is, when the brake is 
applied the power is automatically shut 
off. When the switch is thrown to the 
neutral point the brake is locked and 
the car cannot be tampered with when 
left standing. A second chassis is ex- 
hibited for a two-ton chain-drive truck. 

American Storage Battery Company, 
Cambridge, Mass., exhibits specimen 
cells, a self-starting battery for auto- 
mobiles, and an isolated lighting plant. 

Motor Parts Company, Boston agent 
for the Bosch Magneto Company, is 
showing a Bosch starting and lighting 
system, and also those of the Rushmore 
and Kemco types. A lag machine is on 
exhibition to demonstrate the electrical 
lag to a battery current. 

General Electric Company, Lynn, 
Mass., exhibits its new Ford starting- 
lighting system, the features being pew- 
er transmission through a single chain 
and inherent regulation, there being no 
external moving parts except reverse- 
current cutout. 

Gray & Davis, Incorporated, Cam- 
bridge, Mass., is showing its well 
known starting-lighting systems for gas 
cars. 

Disco Electric Starter Company, 
through Walter J. Forbes, New Eng- 
land agent, exhibits its self-starting and 
lighting system, a feature being the 
additional support provided for motor 
and generator. 

Stewart-Skinner Company, Worces- 
ter, Mass., is showing its lightning-bug 
electric lanterns. 

Automobile Appliance Company, 
Boston, is exhibiting the Boston Ford 
starter. 

—_——__——_»--- 
Small Mazda Lamps With Concen- 
trated Filaments. 

The distinctive features of the concen- 
trated-filament Mazda lamps of high wat- 
tages have proved so popular that the 
Edison Lamp Works of General Electric 
Company has developed vacuum Mazda 
lamps of similar appearance in the 25, 
40 and 60-watt sizes. This concentrated- 
filament construction gives greater verti- 
cal distribution of light than produced 
by the regular Mazda lamps of corre- 
sponding wattages. The new lamps will, 
therefore, be employed where natural dis- 
tribution of light downward is required. 
They can be used in existing sockets and 
fixtures. 

These lamps will be made in the same 
size bulbs as the corresponding regular 
Mazda lamps, will have the same spheri- 
cal watts per candlepower efficiency and 
will have a rated average life of 600 
hours. 
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CABINETS. — Superior Electric 
Manufacturing Company, 2416 Univer- 
sity Avenue, S. E., Minneapolis, 
Minn. 

Cabinets shown by tests and ex- 
aminations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Board of Fire Underwriters have la- 
bels attached. 

Approved Feburary 1, 1915. 


HEATERS, Electric—Vulcan Elec- 
tric Heating Company, 1100 Military 
Road, Buffalo, N. 

Electric flat irons, 104-220 volts, 500 
watts, six-pound size. 


With detachable plug, catalog Nos. 


9100, 9102, 9105. 

With permanent connection and heel 
rest, catalog Nos. 9110, 9112, 9115. 

With permanent connection, no heel 
rest, catalog Nos. 9120, 9122, 9125. 

1 of above are supplied with vul- 
can sheet-metal stands and with stand- 
ard plugs and cord. 

Records show that electric flat irons 
when left with current turned on are 
frequent causes of fire. In irons listed 
above no adequate means have been 
provided for eliminating this recog- 
nized hazard. In other electrical and 
mechanical details, these irons and ac- 
companying stands are judged to be 
suitably constructed. 

Approved February 5, 1915. 


INSULATING MATERIALS —F. 
C. H. Kurzrock, Columbus, O. 

A treated sandstone for use as a üb: 
stitute for slate in electrical appliances. 

Approved January 29, 1915. 


LAMP ADJUSTER —Lamb Broth- 
ers and Greene, Nappanee, Ind. 

“L. B. & G.” Adjuster for open wir- 
ing and pendent lamps, consisting of 

a standard key socket, a enti of port- 
able cord, a spring- -controlled compo- 
sition drum, to which ends of portable 
cord are attached and connected in cir- 
cuit through insulated brushes and con- 
tact rings. A cylindrical brass shell 
incloses operating parts and is pro- 
vided with an insulating bushing at 
lower end through which cord passes. 

Approved February 5, 1915. 


PANELBOARDS.—Large-Dail Man- 
ufacturing Company, 114 North Thir- 
teenth Street, Philadelphia, Pa. 

Panelboards shown by tests and ex- 
aminations conducted by Underwriters’ 
Laboratories to be in accordance with 
requirements of the National Board of 
Fire Underwriters, have labels at- 
tached. 

Approved January 25, 1915. 


PICTURE MACHINES AND AP- 
PLIANCES.—Kinak Motion Picture 


Company, Incorporated, 1777 Broad- 
New York, 
“Kinak” motion- -picture machine, a 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 


National Fire Protection Asso- 


ciation. 


portable, automatic, motor-driven, mo- 
tion-picture machine, complete with 
metal housing and paper screen, for 
principle of reflection and using an 
opaque positive paper film. 

The electrical parts of device com- 
prise eight 8-volt incandescent lamps 
in series on a special circular fixture 
with a current limiting resistance, a 
0.02-horsepower motor with an auto- 
matic reversing switch, and necessary 
wiring connections. Rating, 5 am- 
peres, 110 volts. 

Standard for use only with photo- 
graphic paper films supplied by this 
manufacturer. 

This appliance presents only such 
hazards as are necessarily involved in 
installation and use of an automatic 
motor-driven electric appliance of 
small capacity. 

Note.—As rating of ordinary key or 
pull sockets is 250 watts, 250 volts, and 
as this rating is not intended to be in- 
terpreted to permit use at any voltage 
of current above 2.5 amperes, device 
described above should not be used on 
ordinary lighting circuit. 

Approved February 5, 1915. 


RECEPTACLES, For Attachment 
Plugs.—Hart and Hegeman Manufac- 


oning Company, 342 Capitol Avenue, 
ar one Conn. 
H.”. Flush receptacles and 


se a amperes, 250 volts. 
Catalog Nos. 2034, 2850. 2870. 
Approved January 29, 1915. 


RECEPTACLES, Standard.—Weber 
Electric Company, Schenectady, N. Y. 

Brass shell. 

Key, 250 watts, 250 volts, catalog 
Nos. 1199, 1202, 1204, 1222, 1224, 1438, 
1528, 1549. 

Keyless, 660 watts, 250 volts, catalog 
Nos. 1203, 1205, 1223, 1225, 1299, 1439, 
1529, 1568. 

Pull, 250 watts, 250 volts, 
Nos. 1201, 1207, 1209, 1231, 
1243, 1245. 1440. 1548, 1569. 

Porcelain shell. 

Keyless, 1500 watts, 600 volts, cata- 
log No. 1423. 

Also above types with shadeholders 
attached. 

Key types with composition or in- 
sulated metal key. 

Approved January 9, 1915. 


catalog 
1233, 1235, 


SIGNS, Electric.—Eugene I. Rosen- 
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feld and Company, 10 South Howard 
Street, Baltimore, Md. 

Electric signs shown by tests and exi 
aminations conducted by Underwriters’ 
Laboratories to be in accordance with 
requirements of the National Board 
of Fire Underwriters, have labels at- 
tached. 

Approved January 28, 1915. 


SOCKETS, Standard. — Harvey 
eee Incorporated, Bridgeport, 
onn. 


“Hubbell” brass-shell sockets. 

Key, 250 watts, 250 volts, 
No. 3648. 

Keyless, 1,500 watts, 250 volts, elec- 
trolier, for fixture use only. Catalog 
Nos. 3383, 3384. 

Also above types with shadeholders 
attached. 

Approved February 5, 1915. 


SOCKETS, Standard.—Peru Elec- 
tric Company, Peru, Ind. 
Porcelain key socket. 

4002. 
Approved February 2, 1915. 


catalog 


Catalog No. 


SOCKETS, Standard.—Weber Elec- 
tric Company, Schenectady, N. Y. 

Brass shell. 

Key, 250 watts, 250 volts, catalog 
Nos. 1102, 1105, 1108, 1129, 1400, 1493, 

Keyless, 660 watts, 250 volts, cata- 
log Nos. 1103, 1106, 1109, 1148, 1401, 
1494. 

Pull, 250 watts, 250 volts, catalog 
Nos. 1104, 1107, 1128, 1149, 1492, 1495. 

Also above types with shadeholders 
attached. 

Approved January 29, 1915. 


SWITCHES, Automatic.—Paragon 
Electric Company, 9 South Clinton 
Street, Chicago, III. 

Paragon time switch. 

This device consists of a clock and 
spring-actuated motor, operating a 
standard double-pole surface snap 
switch. All parts are mounted in a 
cast-iron case. 

10-30 amperes, 250 volts. 
2, 3, 4. 

Approved January 12, 1915. 


SWITCHES, Combination Cutout. 
—The Trumbull Electric Manufactur- 
ing Company, Plainville, Conn. 

Porcelain-base switches, with Edison 
plug cutouts. 30 amperes, 125 volts, 
catalog No. 728. i 

Approved January 30, 1915. 


SWITCHES, Rotary Flush.—The 
Bryant Electric Company, Bridgeport. 
Conn. 

“Bryant” or “Perkins.” 

Single-pole. 5 amperes, 75 volts, cat- 
alog Nos. 40-48 inclusive, 1 to 8-gang, 
with sheet-steel supporting frames: for 
use only in steel walls of Pullman cars 
which contain no combustible mate- 
rials. 

Approved January 18, 1915. 
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ATLANTIC STATES. 


KEENE, N. H.—The Keene Gas and 
Electric Company, R. D. Smith, super- 
intendent, is constructing a 66,000-volt 
line from Keene to Dublin, N. H., 
about 15 miles distant; a line for 2,300 
volts is being constructed at Harris- 
ville, N. H. 


PORTSMOUTH, N. H.—The Rock- 
ingham County Light and Power Com- 
pany, F. A. Belden, superintendent, is 
urene five miles of transmission 
ine. 


BROCKTON, MASS.—The Edison 
Electric Illuminating Company, A. F. 
Nelson, manager, expects to build a 
modern transformer house in the north- 
ern part of the city, and install an ad- 
ditional pair of feeders from Brockton 
to North Easton. 


NORTH ATTLEBORO. MASS.— 
The town will vote on March 15 on the 
question of extending the street and 
commercial lighting districts. 


ELMIRA, N. Y.—The Elmira Water, 
Light and Railway Company, F. H. 
Hill, general manager, will build sev- 
eral miles of additional 6,600-volt power 
circuits, will wire the entire town of 
Wellsburg; renew trolley wire; rebuild 
secondaries, and undertake some con- 
siderable new construction. 


LESTERSHIRE, N. Y.—It is under- 
stood that the board of trustees will 
extend the boulevard lighting system 
during the present year. 


WATERTOWN, N. Y.—Upon the 
recommendation of its special commit- 
tee, appointed to investigate the ques- 
tion of a municipal lighting plant, the 
board of directors of the Chamber of 
Commerce have gone on record against 
the establishment of such a plant at 
this time. The resolution expresses 
the opinion of the board to the effect 
that a municipal plant would be “too 
costly and impractical in comparison to 
the service and cost the city 1s at pres- 
ent deriving from the private com- 
pany.” 

PHILLIPSBURG, N. J.—The city 
commissioners are considering the in- 
stallation of about seventy-seven boule- 
vard lighting standards on South Main 
Street from Union Square to Jefferson 
Street. The estimated cost of the en- 
tire work was given, as $7,500. Frank 
Kneedler is mayor. 


ALLENTOWN, PA.—The congrega- 
tion of St. James Reformed Church, 
has awarded the contract for their new 
$50,000 edifice here to the Ochs Con- 
struction Company, of Allentown. The 
electrical installation, which will be 
thoroughly modern in every respect, 
will be made under a separate contract 
to be given out later. 


NORRISTOWN, PA.—The Counties 
Gas and Electric Company, H. H. 
Gauser, manager, will install a 2,500- 
kilowatt turbo-generator: condenser, 
pumps and auxiliary apparatus; 500- 
horsepower boiler, new brick stack, 
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necessary piping, etc. The company is 
building 15 miles of 13,000-volt trans- 
mission line, and will supplement this 
with a corresponding increase in its 
2,300-volt distribution system. 


READING, PA.—A local syndicate, 
headed by John Witman, has made a 
proposal to the city council to build a 
new electric plant, furnish street light- 
ing at a low rate, and at the expiration 
of a term contract turn the plant over 
to the city at a cost of not more than 
$25,000. 


WEST PITTSBURGH, PA.—Sealed 
proposals for the lighting of the streets 
and roads of the township of Chartiers, 
Allegheny County, with 250 street lights, 
more or less, to be located under the di- 
rection of the Board of Township Com- 
missioners, will be received until March 
16 at the Schaeffer School Building, West 
Pittsburgh Station. Address D. S. Ram- 
say, president. 


MARTINSBURG, W. VA.—Officials 
of the Martinsburg Power Company 
announce that a contract has been en- 
tered into with representatives of Phila- 
delphia capitalists to finance the power 
company by organizing a new company 
with a capital of $1,000,000. The Phila- 
delphia people have assumed charge of 
the power offices and plant here, and 
the two waterpower plants along the 
Potomac at Dam Number Four, and 
Dam Number Five. The plans for re- 
organization include the payment of all 
obligations of the power company and 
the exchange of stocks and bonds for 
securities in the new company. 


CLIFTON FORGE, VA.—The Vir- 
ginia-Western Power Company, A. C. 
Ford, secretary-treasurer, will extend 
its transmission lines from Balcony 
Falls to Clifton Forge, approximately 
40 miles, at 44,000 volts. 


CHARLOTTE, N. C.—The South- 
ern Power Company, C. I. Burkholder, 
general manager, will build 48 miles of 
100,000-volt line, actual work having 
started. 


WILMINGTON, N. C.—The Cham- 
ber of Commerce has voted against the 
proposition of municipal ownership of 
the electric light and gas plants in 
this city. 


UNION, S. C.—The city will erect a 
6,600-volt, three-phase transmission line. 
Address R. A. Easterling, superintend- 
ent Electric Light and Water Works, 
in charge of construction. 


NORTH CENTRAL STATES. 


ATHENS, O.—The Athens Electric 
Company is making a special effort to 
interest domestic consumers by offer- 
ing special rates for the installation of 
wiring and fixtures, in order to enlarge 
its load, since current became available 
from the Hocking Power Company’s 
Floodwood plant. L. 

CINCINNATI, O.—The Union Gas and 
Electric Company, W. W. Freeman, presi- 
dent, has almost completed plans for its 
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new power plant, and work will be started 
in a few months. 


_ TOLEDO, O.—The Toledo, Bowl- 
ing Green & Southern Traction Com- 
pany recently announced its inten- 
tion to spend $116,000 in the city of 
Findlay, O., upon its property in that 
city. The lighting plant will be recon- 
structed at an expense of $30,000. Ap- 
proximately $38,000 will be spent on 
rails and ties and other changes on the 
city lines. A new plan of lighting has 
been decided upon which will call for 
36 arc lights between the Lake Erie 
railroad ad Lima Street. H 


YOUNGSTOWN, O.—A consider- 
able amount of electrical equipment will 
be required in the construction of the 
new $30,000 building of the Youngs- 
town Telephone Company. Architect 
C. H. Owsley has the plans. L. 


YOUNGSTOWN, O.—A repair shop 
with electrical equipment, wiring, light- 
ing and so forth will be among the fea- 
tures of the large garage to be built by 
Pfau & Faunce. It will cost $50,000. 


WARREN, O.—The American Glass 
Specialty Company will manufacture a 
line of incandescent electric lights and 
similar goods. The company was re- 
cently incorporated with a capital stock 
of $10,000, by J. E. Quackenbush, H. E. 
Quackenbush, and others, 


MIDDLETOWN, ILL.—The village 
council has ordered the village attorney 
to draw an ordinance calling for a spe- 
cial election to vote $4,000 bonds for a 
municipal lighting system. The plan is 
to contract with the lines of the New 
coed Electric Company of New Hol- 
and, Ill. 


LAPEER, MICH.—The taxpayers of 
Lapeer will have a chance at the spring 
election to pass judgment on two very 
important and closely related ques- 
tions,—a boulevard system of lighting 
for Lapeer, and a municipal lighting 
plant. 


SAGINAW, MICH.—The proposed 
$500,000 bond issue for a municipal 
lighting plant has been defeated. The 
lighting company now proposes to put 
into operation a reduced rate for light- 
ing and power service. 


GREEN BAY, WIS.—The Wiscon- 
sin Public Service Company contem- 
plates the extension of a 15,000 or 26,- 
000-volt three-phase transmission line 
from Wrightstown to Kaukauna: ex- 
tension of a  2,300-volt, three-phase 
power line and single-phase lines for 
local distribution in Greenleaf. 


KENOSHA, WIS.—The appointed 
committee will report favorably on the 
immediate installation of the proposed 
decorative lights in the downtown dis- 
trict of the city, but before the council 
can let a contract for this it will be 
necessary to pass an ordinance and ad- 
vertise for bids. Address Chairman 
Swift. of the Lighting Committee. 


CHISHOLM, MINN:~The_ Chis- 


o14 


holm Electric Company, R. M. Hes- 
kett, manager, will erect a new power 
station and overhaul its lines. 


CHISHOLM, MINN.—The_ Chis- 
holm Electric Company has decided to 
construct a $50,000 building to accom- 
modate contemplated extensions and 
is only waiting for favorable weather 
conditions in order to begin the work. 
The new building has been designed 
by Grant Ford, the company’s archi- 
tectural engineer. The company 1s 
also contemplating the installation of 
larger wires in order to be able to 
properly handle the increasing demand 
for electricity. 


FAIRMOUNT, MINN.—Plans for 
the electric wiring of the local poor- 
house have been completed and a copy 
placed on file with the Builders’ Ex- 
change, Minneapolis. 


HIBBING, MINN.— Improvements 
that will cost from $100,000 to $157,000 
have been recommended for the Hib- 
bing, Minn., municipal electric light- 
ing plant by R. E. McDonnell and W. 
A. Harding of Burns & McDonnell, 
consulting engineers, Kansas City, who 
were employed by the Hibbing water 
and light board to make a thorough 
investigation of the valuation of the 
plant and the cost ot producing elec- 
tricity. 

MAPLE LAKE, MINN.—The Light 
and Power Company of St. Cloud has 
been awarded the right to build and 
operate a light and power plant in this 
village by a recent order of the coun- 
cil. 


BELFIELD, N. D.—The Beach Elec- 
tric Company, now supplying power to 
Beach, N. D. has made application 
for a franchise to the village coun- 
cil of Belfield permitting the company 
to operate an electric light plant in that 
town. 


WATERTOWN, S. D.—The Water- 
town Light and Power Company, C. H. 
Bell, superintendent, expect to build 
about 25 miles of secondary construc- 
tion and a few blocks of primary con- 
struction. 

WOONSOCKET, S. D.—The Schu- 
ler Electric Company of this place, of 
which A. G. Schuler is president and 
manager, has completed remodeling its 
plant. It now proposes to extend its 
transmission lines and supply power 
and current to six neighboring vil- 
lages. 


OMAHA, NEB.—The Saunders mu- 
nicipal light bill has passed the Senate 
and the measure will be reported to the 
House immediately. 

CEDAR RAPIDS, IOWA.—The lowa 
Railway and Light Company will add 
two new boilers, smoke stack, ash con- 
vevor, stockers, etc., to its powerhouse. 
The company may also extend a high- 
tension line from Perry to Grand Junc- 
tion, and thence to Jefferson. 


SOUTH CENTRAL STATES. 


LEWISBURG, KY.—Work has be- 
gun on the new building for the elec- 
tric lighting plant which will be oper- 
ated in connection with the Lewisburg 
planing mill, recently purchased by V. 
L. Price. 


SMITHS GROVE, KY.— Smiths 
Grove Light and Power Company will 
install a $5,000 electric light plant. Gill 
Edwards. of Pembroke, Ky., manager. 

BARTLESVILLE, OKLA.—The Bart- 
lesville Railway Company will enlarge 
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and improve its power plant at a cost of 
$5,000, will erect addition to present brick 
building, and install condenser costing 
$3,500. 


BRISTOW, OKLA.—A franchise has 
been granted to the Bristow Electric 
Company, and the $20,000 bond issue 
voted two years ago for the construc- 
tion of a municipal light plant has been 
cancelled. 

CUMBY, TEX.—The Cumby Elec- 
tric Light Company will rebuild its 
power and light plant, which was re- 
cently destroyed by fire. D. 


MALAKOFF, TEX.—S. J. Hall has 
installed an electric light and power 
plant here. D 


ORANGE, TEX.—The Orange Ice, 
Light and Water Company will pur- 
chase a 150-kilowatt generator and oth- 
er equipment for its electric light 
plant. D. 


ROXTON, TEX.—The Texas Power 
and Light Company will construct an 
electric lighting system here. : 


WESTERN STATES. 


PUEBLO, COLO.—The Arkansas Val- 
ley Railway, Light and Power Com- 
pany will rebuild about 40 miles of 
transmission line between Pueblo and 
Skaguay. New business and prospec- 
tive business will require considerable 
equipment. 

ANACONDA, MONT.—The Seills 
& Ironside Mining and Milling Com- 
pany is electrifying its property, which 
is located on the south fork of Boulder 
Creek, about 15 miles northeast of Butte 
in Jefferson County. A complete out- 
fit of motors, generators, transformers 
and other necessary electrical equip- 
ment has arrived and is being installed 
on the property. The power will be fur- 
nished by the Montana Power Com- 
pany, whose main transmission line 
crosses near the property. 


DEER LODGE, MONT.—A resolu- 
tion has been adopted by the City 
Council creating Improvement District 
32, and has announced its intentions of 
installing a cluster lighting system in 
this district, which covers Main Street, 
at a cost of about $6,000. Reported ac- 
tive construction will begin shortly. 


IDAHO FALLS, IDAHO.—N. M. 
Holm, of Shelley, and F.C. Bowman have 
been granted a certificate of public con- 
venience by the public utilities commis- 
sion granting them the right to operate 
a power plant at Ashton and to build 
power lines from the plant to the Mud 
Lake country and to Roberts. The 
power lines will be used to pump 
water through about 20,000 acres of 
land which it is proposed to develop. 
The construction work on the power 
plant is about two-thirds completed. 


PAYETTE. IDAHO.—The Idaho Light 
and Power Company, according to W. 
A. Ross, representative, will shortly be- 
gin construction of an electric transmis- 
sion line through the Payette Valley. 
This concern holds electric light and 
power franchises in New Plymouth, 
Payette, Fruitland and Emmett, and the 
lines will serve these villages and farm- 
ers along the line. The company owns 
two large power plants, one at Swan 
Falls and the other at Malad. It is 
understood the Payette Valley line to 
be built will be connected with both 


plants, thereby assuring continuous 
service. ; 
SHERIDAN, WYO.—The lighting 


Vol. 66—No. 11 


district bill, drawn up at the instigation 
of the Sheridan Commercial Club, has 
been introduced in the State Legisla- 
ture. The bill was drawn largely by 
members of the legislative committee 
of the club, working with the legislators 
from here, and was introduced in the 
house by Representative Kendall. The 
bill provides for the creation of special 
lighting districts in cities whenever a 
majority of the property owners of a 
certain district declare themselves will- 
ing to stand the expense of installation 
of the special lighting fixtures. With 
the fixtures in, it devolves upon the city 
as a whole to undertake the expense 
of lighting and maintaining the system. 
The bill as drawn applies only to busi- 
ness sections of cities. This measure, 
if passed, will, it 1s believed, overcome 
the obstacles which have stood in the 
way of ornamental street lighting in 
Sheridan, an improvement which has 
been before the public for several 
years. 


WILCOX, ARIZ.—A committee is 
securing funds for the installation of 
telephone service between Aravaipa and 
Benita. 


LOS ANGELES, CAL.—The Pacific 
Electric Railway Company has applied 
to the State Railroad Commission for 
authority to sell -its electric distribut- 
ing system in Venice, Los Angeles 
county, to the Southern California Edi- 
son company. 


ROBIE, CAL.—The Standard Con- 
solidated Mining Company has been 
authorized by the State Railroad Com- 
mission to transfer a hydroelectric sys- 
tem in Mono county to J. S. Cain for 
the sum of $25,000 cash and the can- 
cellation of a claim of $700,000 which 
Mr. Cain alleges that he holds against 
the mining company. 

VENTURA, CAL.—County Surveyo 
Petit has prepared plans for an orna- 
mental lighting system for this city at 
the request of the Chamber of Com- 


merce. The matter is to be acted upon 
shortly. 


PROPOSALS. 


ELECTRIC FREIGHT ELEVA- 
TOR.—Sealed proposals will be re- 
ceived by the Supervising Architect, 
Treasury Department, Washington, D. 
C., until March 30, for the installation 
complete of an electric freight elevator 
in the extension of the United States 
postotfice and courthouse at Detroit, 
Mich., in accordance with the drawing 
and specification, copies of which may 
be had at the office of O. Wenderoth, . 
ee ene Architect, Washington, 


ELECTRICAL EQUIPMENT. — 
Sealed proposals will be received at the 
office of the Bureau of Supplies and 
Accounts, Navy Department, Washing- 
ton, D. C., until March 23, for furnish- 
ing 140 buzzers, for radio work; mis- 
cellaneous interior-communication ca- 
ble: 500 feet telephone cable: 5,500 arc- 
lamp carbons; 160 legless type keys: 4 
paraholic searchlight mirrors: 250,000 
feet bell wire: 15,000 feet braided an- 
tenna wire; 185.000 feet double-con- 
ductor wire: 8,500 feet twin-conductor 
wire, all under Schedule 8005, for de- 
livery at Navy Yard, Brooklyn, N. Y. 
Also 25 electrolyic cells. Schedule 
7996, for delivery at Navy Yard, Brook- 
lyn. N. Y.; one 15-kilowatt turbo-gen- 
erating set. Schedule 7997, for delivery 
at Navy Yard. Boston, Mass.; 15,000 
feet single rubber-covered wire, Sched- 
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ule 8004, for delivery at Navy Yard, 
Brooklyn, N. Y. 


NEW PUBLICATIONS. 


CABLE TERMINOLOGY.—The Bu- 
reau of Standards, Washington, D. C., 
has issued a second edition, illustrated, 
of Circular No. 37, entitled “Electric 
Wire and Cable Terminology.” 


ELECTROMETER.—Scientific Paper 
No. 239 of the Bureau of Standards is 
entitled “A Vibration Electrometer,” by 
Harvey L. Curtis. A description of the 
instrument is given, with theory and cx- 
periments. 


ELECTROTYPING.—Circular No 52 
of the Bureau of Standards is entitled 
Regulation of Electrotyping Solutions.” 
It is a preliminary statement of the work 
which has been taken up by the Bureau 
regarding the composition and operation 
of electrotyping baths. 


MAGNETIC PERMEABILITY.—Seci- 
entific Paper No. 245 of the Bureau ot 
Standards is entitled “Temperature Co- 
efficient of Magnetic Permeability Within 
the Working Range,” by Raymond L. 
Sanford. It is shown that the tempera- 
ture coefficient differs greatly not only 
in different specimens but also in the 
same specimen after different heat treat- 
ments. 


NEW INCORPORATIONS. 


MALVERN, ARK.—The Citizens 
Light Company has been organized 
with a, capital of $20,000 by R. S. 
Brooks and others. 
franchise. 


McRAE, GA.—The McRae-Helena 
Telephone Company has been incor- 
porated with. a capital of $20,000 by J. 

Cook and others, to construct a 
telephone system. 


NEW YORK, N. Y.—Deuth & Com- 
pany, Incorporated. To do contracting 
and electrical work of all kinds. Cap- 
ital $50,000. Incorporators: Eugene J. 
Deuth, Victor Steinfeld and Bessie Her- 
man. 


BEASON, ILL.—The Beason Tele- 
phone Company has been incorporated 
with a capital of $6,500 by Geo. A. 
Curry and others, for maintaining and 
operating a telephone exchange. 


NACOGDOCHES, TEX.—The Pro- 
cella Telephone Company has been or- 
ganized here for the purpose of install- 
ing and operating a local telephone 
system. The incorporators are G. A. 
rae E. H. Blount and Frank Sharp, 

r. D. 
NEW SEWICKLEY, PA.— The 
New Sewickley Light Company has 
been granted a state charter to operate 
in New Sewickley township. Beaver 
county. Capital $5,000. Incorporators: 
A. W. Stevenson, A. W. Robertson, J. 
R. McNary, L. F. Kane and E. W. 
Washbaugh, Pittsburgh, Pa. 


Will apply for 
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FINANCIAL NOTES. 


The Virginian Power Company has 
sold to A. B. Leach & Company 
$3,800,000 first and collateral five-per- 
cent bonds, which will be offered at 90 
with 30 per cent of the common stock 
of the company. 

A special meeting of stockholders of 
the American Telegraph & Telephone 
Company will be held March 29 in New 
York to decrease the number of direct- 
ors. The annual meeting will be held 
the. following day. 

The Electric Bond and Share Com- 
pany offers $1,000,000 of new preferred 
stock to the preferred stockholders at 
par, in the ratio of one new share for 
each five shares of old stock owned. 
The common stockholders are offered 
$1,000,000 new common at par, in the 
ratio of one new share for each five 
shares of the old stock owned. Stock- 
holders of record March 3 have the 
right to subscribe. 


The Consolidated Gas, Electric Light 
and Power Company, of Baltimore, 
has called a special meeting for March 
22 to act on a resolution to increase 
the capital stock from $20,000,000 to 
$30,000,000. The company must pro- 
vide $2,500,000 new stock for the con- 
version of the $2,500,000 notes recently 
sold, and it was deemed advisable to 
provide at the same time for the cor- 
porate needs of the company for along 
time to come. There is no intention 
of issuing any of the new stock in the 
immediate future. 


The Alabama Power Company, the 
operating subsidiary of Alabama Trac- 
tion, Light and Power Company, has 
sold $2,600,000 six-per-cent three-year 
first-mortgage bonds to Harris, Forbes 
& Company. The new bonds are part 
of an authorized issue of $5,000,000 and 
are a first lien on all properties of the 
company, subject only to $278,800 An- 
niston Gas and Electric Company first 
fives and $49,000 Huntsville Railway 
and Light first sixes. 


A syndicate of bankers will soon of- 
fer for subscription the $10,921,000 of 
first-mortgage five-per-cent Common- 
wealth Edison bonds just authorized 
by the Illinois Public Service Commis- 
sion. Proceeds of the new issue of 
bonds will go to retire the $7,000,000 
One-year notes, due the coming sum- 
mer, and proposed improvements to 
the generating and distributing systems 
will require about $3,806,000 additional. 
Of Commonwealth Edison’s new $10,- 
921,000 first-mortgage bond issue, 
$7,115,000 will reimburse the treasury 
for improvements during the past five 
years. The management says the 
pending sale of bonds conforms with 
the company’s policy of extending its 
business, and this year’s budget is 
ahout normal. 


CLOSING BID 
CH 


PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX. 
ANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Mch. 8 Mch. 1 
American Tel. & Tel. (New York).......... 0... ccc ccc ccc ccc cece eee nonono 120% 118% 
Commonwealth Edison (Chicago).......... 0... ee wc cc cece cece enuuceee 138 138% 
Edison Electric Illuminating (Boston).................. cc ccc cece cece ees 240 238 
Electric Storage Battery common (Philadelphia)..............0....c0cceee 48% 48 
Electric Storage Battery preferred (Philadelphia)......................- 48% 48 
General Electric (New York)............. ccc cece cece nc cece ececanecuceees 139 139 
Kings County Electric (New York)............ ccc. cc ccc cece cece ecenceeces 119 119 
Massachusetts Electric common (Boston)................ ccc cece cece cence 7 71% 
Massachusetts Electric preferred (Boston)............ 0... ccccccccccccees 46 44 
National Carbon common (Chicago)................ ccc cc cece c eee cceeeee 135 127 
National Carbon preferred (Chicago)............. ccc ccc ccc ccc e etc ucteees — 119 
New England Telephone (Boston)........... ccc ccc cece cect ccc c ccc ecevceees — — 
Philadelphia Electric (Philadelphia).......... 0... ccc cc cee ccc ce eees 24 23% 
Postal Telegraph and Cables common (New York).............cccececeee 7446 73 
Postal Telegraph and Cables preferred (New York)..............ccccceees 65 65% 
Western Union (New York).......... ccc cc ccc wee cc ce cee cece ecncecteees 6314 62 
Westinghouse common (New York)................cccccetceccccccecvccees 68% 65 
Westinghouse preferred (New York)........... 0... c eee c cece cent eeees 117 117 
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Dividends. 
erm. Rate. Payable. 
Ark. V. R. L. & P. pf. Q 1.75% March 15 
Braz. T. L. 

cum. pf. ...sssssese 1.5% April 1 
Broc. & Plymouth St. 

Ry. Df. eere scccrsesa S-A $3.00 March 15 
Can. Gen. Elec....... S-A 3.5% April 1 
Can. Gen. Elec., pf.. Q 1.75% April 1 
Can. Westinghouse . Q 1% April 10 
Cin. & Sub. Telep... 3 2.5% April 1 
Cleveland Ry. ....... 1.5% April 1 
Col. Ry. P. & L. Ser- 

P C Die. atu E Q 1.5% April 1 
Duluth-Sup. Trac 

COM, (6554 eE Q 1% July 1 
Duluth-Sup. Trac 

Df. 2eeieeve woes cease Q 1% April 1 
East. Pr. & Lt. Corp. 

ee ee eee eer Q 1.5% March 15 
Interb. Rap. Tran.... Q 2.5% April 1 
Manhattan Ry. ...... Q 1.75% April 1 
Muskogee G. & E. pf. Q 1.75% March 15 
N. Y. State Rys...... Q 1% April 1 
N. Y. State Rys. pf.. Q 1.25% April 1 
Southern Util. pf. ... Q 1.75% April 1 
*Stand. G. & E. pf... Q 1% rch 15 
Twin City Rap. Tran. Q 1.5% April 1 
Twin City Rap. Tran. 

Die classes ees ones Q 1.75% April 1 
United Lt. & Rys. 1st 

Df: 6566 bec irad isa Q 1.5% April 1 
United Lt. & Rys. 2d ; 

y e) AE E E does ake Q 0.75% April 1 
United Trac. & Elec. Q 1.25% April 1 
West End St. Ry..... 3.5% April 1 
Western Elec. ....... 2% March 31 


*Payable in scrip. 


Reports of Earnings. 
NORTHERN OHIO TRACTION AND LIGHT. 


19 1914 
January gross ........... $280,839 $270,951 
Net after taxes.......... 98, 99,662 
Surplus after charges... 48,609 50,207 
Balance after preferred 
dividends .......seses.o 33,102 35,636 


UTAH POWER & LIGHT COMPANY. 
The Utah Power & Light Company re- 
ports earnings for the year endec Janu- 
ary 31, 1915, as follows: 


1915 1914 
eee ee rr ees $2,178,316 $1,837,108 


ross 
Net earnings .......... 1,117,692 1,085,835 
MISSISSIPPI RIVER POWER 
1915 1914 
January gTOS8 ........... $137,083 $128,488 
Net after taxes.......... 109,463 105,043 


Surplus after charges.... 1,082 29,030 
Twelve months’ gross. Ree 


Surplus after charges.... 183,630 


PERSONAL MENTION. 


DR. WILLIAM McCLELLAN, of New 
York City, a manager of the American 
Institute of Electrical Engineers, received 
the honorary degree of Electrical Engi- 
neer from the University of Pennsyl- 
vania in February. 


MR. C. H. BLUMENAUER, president 
of the Jefferson Glass Company, Follans- 
bee, W. Va., visited Chicago this week 
enroute to California where he will visit 
the expositions at San Francisco and San 
Diego. 

MR. JAMES H. McGRAW, presi- 
dent of the McGraw Publishing Com- 
pany, Incorporated, delivered a lecture 
entitled “Reasons for Trade and Techni- 
cal Publication” in the Forum on In- 
dustrial Journalism at the New York 
University, Wednesday evening, March 
10. 


MR. CLIFFORD E. PARKHURST 
has become associated with the Enter- 
prise Electric Fixture Company, A. L. 
Oppenheimer, president, Cleveland, O.. 
as manager designer. He has had a 
wide experience in the designing of 
lightine fixtures and will find many op- 
portunities in this enterprising organi- 
zation for the exercise of his ability. 


MR. W. B. CRABTREE, for many 
years connected with the selling or- 
ganization of the Fort Wayne Flectric 
Works, has established an office as 
commercial engineer at 810 Majestic 
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Building, Milwaukee, Wis. Mr. Crab- 
tree is specializing in the sale of motors 
and motor accessories, and is also act- 
ing as electrrical engineer for the Wis- 
consin River Power Company, espe- 
cially in connection with the Prairie 
du Sac development. He is well known 
in electrical circles, is a prominent and 
active worker in the Jovian ranks, and 
a familiar figure at many state and na- 
tional gatherings of electrical men. 


MR. JAMES T. DANIELS, of Colum- 
bus, O., has been made traffic superin- 
dent of the Ohio Division of the Central 
Union Telephone Company, with head- 
quarters at Columbus, according to an- 
nouncement made by General Manager 
E. A. Reed. He succeeds the late F. W. 
Whitten, who died in a Columbus hospital 
in January, following an operation. The 
new traffic superintendent has been with 
the Central Union since 1900. He was 
manager of the Columbus exchange when 
promoted in January, 1912, to the posi- 
tion of special agent in charge of collec- 
tion and accounting methods in Ohio. 
which he continued to hold until called 
to his present important responsibilities. 


OBITUARY. 


MR. THOMAS J. COPE, a promi- 
nent inventor of many electrical de- 
vices, died recently in Philadelphia at 
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The Beers Sales Company an- 
nounces the removal of its offices from 
Bridgeport, Conn., to No. 1 Hudson 
Street, New York, N. Y. The company 
is the exclusive general sales agent for 
the Lyhne lamp and the Beers lantern. 


Crouse-Hinds Company, Syracuse, N. 
Y., has issued bulletin No. 1A on types 
O and P panelboards with push-but- 
ton switches in branch circuits. This 
1s a supplement to panel and cabinet 
bulletin No. 1. A large variety of these 
new boards are listed. 


Sprague Electric Works of General 
Electric Company, New York City, has 
recently opened a branch sales office 
in Cleveland, Ohio. It will be in charge 
of Frank H. Hill, manager, who also 
has charge of the Pittsburgh office. 
The Cleveland office will be located in 
the Illuminating Building. 


The A. O. Schoonmaker Company, 88 
Park Place, New York City, has issued 
a new standard price list of its India 
and amber electrical mica. This can be 
furnished uncut or cut to size. Mica 
rings, washers, tubes and plates are 
also listed, as well as insulating cloths, 
tapes and papers. 

Doubleday-Hill Electric Company, 
719 Liberty Avenue, Pittsburgh, Pa., 
has prepared a circular describing its 
new vacuum impregnating process and 
equipment for thoroughly insulating 
electric coils with a durable, heatproof 
and flexible compound. The advan- 
tages of the process are pointed out. 


The Evolution Phone Company, In- 
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the age of 73 years. He is survived by 
his widow and one daughter. 

MR. HERBERT A. DAVIDSON, chief 
engineer of the Edison Electric Illum- 
inating Company of Brockton, Mass., died 
at Saranac Lake, N. Y., March 4, aged 42 
years. Mr. Davidson was born in Brock- 
ton and had always lived there. He en- 
tered the employ of the lighting company 
in 1891 and was chief engineer for the 
past ten or twelve years. A wife and 
three children survive. 


DATES AHEAD. 


Railway Signal Association. Annual 
convention, Auditorium Hotel, Chicago, 
Ul., March 15-18. Secretary, C. C. Rosen- 
berg, Times Building, Bethlehem, Pa. 

Westinghouse Agent-Jobbers Asso- 
ciation. Hotel La Salle, Chicago, March 
15-16. Assistant Secretary, H. P. Pritch- 
ard, East Pittsburgh, Pa. 

Electrical Supply Jobbers’ Association. 
Spring meeting, Hotel La Salle, Chicago, 
Il), March 17-19. Secretary, Franklin 
Overbagh, 411 South Clinton Street, Chi- 
cago, Ill. 

American Institute of Electrical En- 
gineers. Industrial Power meetings, 
Cleveland, O., March 18-19; Pittsburgh, 
Pa., April 15-16. Secretary, F. L. Hutch- 
inson, 33 West Thirty-ninth Street, New 
York, N. Y. 

Minnesota Electric Association. An- 
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corporated, 3 East Fourteenth Street, 
New York City>'has issued some cir- 
culars showing the value of its Thera- 
phone hand receiver earcap in improv- 
ing the hearing of telephonic messages. 
A booklet on “Auristophone Therapy” 
sets forth how this instrument may be 
used in the cure of deafness. 


The Northern Electrical Company, 
Duluth, Minn., has announced the clos- 
ing of its Minneapolis branch office 
this week. The branch was established 
in Minneapolis about two and a half 
years ago and occupied its present lo- 
cation, 117 Hennepin Avenue, for about 
a year. It was in charge of Mr. Fred 
G. Dustin, a prominent Minnesota elec- 
trical engineer. 


The Wallace Novelty Company, In- 
corporated, 22 East Forty-First Street, 
New York, City, manufacturer of the 
Wallace portable general utility lamps, 
has completed arrangements whereby 
the Crescent Specialty Company, 4815 
Vincennes Avenue, Chicago, Il., will act 
as distributing agent for the state of 
Illinois. The Crescent Company will 
keep a complete stock of lamps on 
hand. 


Felt & Tarrant Manufacturing Com- 
pany, Chicago, Ill., has ready for dis- 
tribution among those interested a 
booklet on how engineering calcula- 
tions can be facilitated by the use of 
its Comptometer. This is a calculating 
machine that adds, subtracts, multi- 
plies and divides. The booklet shows 
how engineers, contractors, architects, 
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nual meeting, St. Paul, Minn., March 23- 
25. Secretary, F. A. Otto, St. Paul Gas 
Light Company, St. Paul, Minn. 

National Association of Electrical In- 
spectors. Annual convention, Hotel 
Martinique, New York City, March 23- 
25. Secretary, W. L. Smith, Concord, 
Mass. 

Electrical Committee, 
Protection Association. Annual meeting, 
123 William Street, New York City, 
March 24-25. Secretary, Ralph Sweet- 
land, 141 Milk Street, Boston, Mass. 

Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss., April 
12-14. Secretary, H. F. Wheeler, Hat- 
tiesburg, Miss. 

Georgia Electrical Contractors’ Asso- 


National Fire 


ciation. Annual meeting, Atlanta, Ga. 
April 15. Secretary, T. H. McKinney, 
Atlanta, Ga. 


Iowa Section, National Electric Light 
Association. Annual convention, Keo- 
kuk. Iowa, April 20-22. Secretary, W. 
H. Thompson, Jr., Des Moines, Iowa. 


American Electrochemical Society. An- 
nual meeting, Hotel Chalfonte, Atlantic 
City. N. J., April 22-24. Secretary, J. 
W. Richards. South Bethlehem, Pa. 

National Electric Light Association. 
Annual convention, San Francisco, Cal., 


June 7-11. Secretary, T. C. Martin, 29 
West Thirty-ninth Strcet, New York, 
N. Y. 
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etc., can utilize the machine to good 
advantage. 


The Gopher State Lumber Company, 
Plymouth Building, Minneapolis, Minn., 
was recently organized, with R. V. Nor- 
back as manager, to deal in white-cedar 
poles, ties, etc. Mr. Norbeck has been 
identified with the cedar industry for 
a number of years. He was formerly 
with the Standard Cedar and Lumber 
Company, and in 1909 connected him- 
self with the Bell Lumber Company. 
His friends in the Northwest wish him 
success in his new venture. 


Mathias Klein & Sons, 562 West Van 
Buren Street, Chicago, Ill., have ready 
for free distribution their new catalog 
No. 15 of linemen’s, electricians’ and 
mechanics’ tools. This 1s a book of 64 
pages with several hundred illustrations 
of the great variety of tools manufac- 
tured by this well known firm which 
began business in 1857. A brief his- 
tory of the firm and its steady growth 
of business is given, together with sev- 
eral views of the different factories oc- 
cupied at various stages of its career. 
Three indexes aid in finding any desired 
tool readily. This is a valuable catalog 
for the electrician who wishes to get 
reliable tools. Copies of the book can 
be obtained by writing the company at 
the address given. 


The Oshkosh Manufacturing Com- 
pany, Oshkosh, Wis., reports a very 
considerable increase in its business. 
The company is particularly pleased 
with the orders recently received from 
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foreign countries, among the recent 
shipments being a large shipment of 
Oshkosh tools for distribution to Aus- 
tralian lighting plants; a large ship- 
ment of electric construction and log- 
ging tools to the Philippine Islands; 
and a large shipment of tools to a 
New York commission house to be 
forwarded to the west coast of Africa. 
In addition to the above, the Oshkosh 
Company states that it is now receiv- 
ing five or six times as many inquiries 
from American consumers as the com- 
pany received last year at this time. 
Most of the Oshkosh Company’s Euro- 
pean business is shipped through the 
Western Electric Company. 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., announces 
that the C-H push-button, 660-watt, 
brass-shell socket is now furnished on 
the following well known makes of port- 
able lamp fixtures: the “Wallace,” made 
by the Wallace Novelty Company, several 
models; the “Leindorf,’ made by the 
Leindorf Electric Light Company, In- 
corporated; the “Vanitie,” made by the 
Aladdin Lamp Corporation; the “Dale,” 
of the Dale Lighting Fixture Company; 
and the “Emeralite,” of the H. G. Mc- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Fadden Company. The indicating push- 
button socket has been found particular- 
ly advantageous because of the small 
neat design and the absence of the pro- 
truding rotary key. “Push the Button” 
is the direction given for. operating the 
socket as well as for taking up the slack 
in the portable cord for a number of 
these portables. The small C-H elec- 
trolier socket is also in use on several 
styles made by some of the above mak- 
ers of portables. 


Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa., 
reports receipt of the following among 
recent orders: Interborough Rapid 
Transit Company, New York City, six 
field-control motor equipments 
equipped with automatic battery con- 
trol to operate on the new Belmont- 
Steinway tunnel. Oakland, Antioch & 
Eastern Railways Company, several 
quadruple equipments of 100-horse- 
power motors and type HL control, 
duplicating previous orders. Los An- 

eles & San Diego Beach Railways 

ompany, a number of motor cars, 
locomotives and trailer cars equipped 
with Westinghouse No. 317 motors and 
automatic control, for train operation 
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during the San Diego Exposition. 
General Construction Company, three 
100-kilovolt-ampere, 60-cycle, 22,000 to 
2,400-volt outdoor transformers. Read- 
ing Transit Company, Reading, Pa. 
three 185-kilovolt-ampere, 60-cycle, 2,- 
300 to rotary voltage outdoor trans- 
formers. Arkansas Valley Railway 
Light & Power Company, Pueblo, 
Colo., three 150-kilovolt-ampere, 30-cy- 
cle, 22,000 to 460-volt outdoor trans- 
formers. Tennessee Power Company, 
Chattanooga, Tenn., a 220-kilovolt-am- 
pere, three-phase, 60-cycle, 11,400 to 
440-volt transformer. Chattanooga 
Railway & Light Company, one 300- 
kilovolt-ampere, three-phase, 60-cycle, 
11,400 to 440-volt transformer. Hershey 
Transit Company, Hershey, Pa., several 
quadruple equipments of motors, dupli- 
cates of those purchased last year. Pub- 
lic Service Railway Corporation of New 
Jersey, 35 quadruple equipments of No. 
307 motors with type HL control, for 
use on city lines throughout the New- 
ark district and arranged for train op- 
eration; this company has standardized 
this type of control and has purchased 
to date 223 equipments for operation 
on both city and interurban lines. 


Record of Electrical Patents. 
Issued by the United States Patent Office, March 2, 1915. 


1,129,840. Telephone. H. A. Pates, Gales- 
burg, Ill. Means for locking the receiver 
hook against movement while the receiver 
is hanging thereon. 

1,129,842. Electric Furnace. J. Blatch- 
ford, Oak Park, Il. Has three resistance 
sections each connected in various ways by 
means of double-throw knife switches. 

1,129,846. Electric Work-Light. T. F. 
Butzen and M. W. Kingsley, Milwaukee 
Wis. Casing contains a self-winding reel 
compartment for the cord and a compart- 
ment for the lamp when not in use. 

1,129,861. Electric Heater for Liquids. 
M. H. Gonzalez, Birmingham, Ala. ap- 
orator with heating units arranged in up- 
per part of vessel only. 

1,129,871. Electric Pocket-Lamp. W. 
Jerger, Sr., and Weiss, Berlin, Ger- 
many; said Jerger, Sr., assignor to said 
Weiss. Pistol type with battery located 
within the hollow butt. 

1,129,878. neoulatng, Device for Motor- 
Driven Compressors. . L. Lucker and A. 
O. Carpenter, assignors to Ingersoll-Rand 
Co., Jersey City, N. J. Automatic resist- 
ance type starter throws in driving motor 
when air pressure drops to a certain point. 

1,129,942 and 1,129,943. Gaseous pepeater 
in Circuits of Low Impedance. H. F. 
Arnold, assignor to estern Electric Co. 
Includes a number of Audions connected 
in series or multiple or series-multiple. 

1,129,951. Telephone-Exchange System. 

Browning, Keefeton, Okla. Switch- 
board includes a breastplate with trans- 
verse slots and connecting levers oscillat- 
ing in the slots to serve instead of cords. 

» 129,959. System for Ampilfying Elec- 
tric Waves. . H. Colpitts, assignor to 
‘Western Electric Co. Includes a number 
of Audion repeaters. 

1,129,973. Outlet-Box Bushing. G. A. 
Gauthier, assignor to Arrow Electric Co., 
Hartford, Conn. For corner outlets of box; 
bushing fits opening in one wall and has 
arm closing opening in other wall. (See 


cut. 

+429 982. Electric-Light Fitting. P. M. 
Hotchkin, Chicago, Il. Branch box in 
center of fixture carries radiating side arms 
and bottom control switch. 

1,129,987. Street-Car Indicator. T. E. 
Kearney and A. J. McFarlane, Berkley, 
Cal. Electrically controlled through con- 
tacts along trolley wire. 

1,129,996. Time-Controlled Switch Mech- 
anism for Electric Circuits. H. B. McCabe, 
assignor to Gisholt Machine Co., Madison 
Wis. For periodic closing and opening of 


circuit. 

1,130,002. Headlight. F. F. MacLean, 
Syracuse, N. Y. Includes a stationary and 
a movable reflector, latter operated by an 
electric motor. 

1,130,004. Safety Device for Stand: 
Motors. F. H. Miller, assignor to West- 
inghouse Electric & Mfg. Co. Prevents 
connecting starting motor to engine shaft 


until latter has dropped to low speed. 

1,130,005. Crossover. S. P. Miller, Nava- 
sota, Tex. Has electrically operated track 
switches. 


1,130,008 and 1,130,009. Audion. A. McL. 
Nicolson, assignor to Western Electric Co. 
In first patent the input electrode is in 
form of plate with filament wound around 
it between two output electrode plates. In 


second patent input and output electrodes 


are concentric shells with filament helli- 
cally wound about inner shell. 
1,130,010. Safety Device for Starting- 


No. 


1,129,973.—Outlet-Box Bushing. 


Motors J. P. Nikonow, assignor to West- 
Iinghouse Electric & Mfg. Co. To protect 
connecting gears. 

1,130,017. Centrifugal Circult-Changing 
Device for Electric otors. . S. Pills- 
bury, assignor to Century Electric Co., St. 
Louis, Mo. For changing repulsion to 
Squire CBee induction motor on attaining 
speed. 

1,130,028. Automatic Brake-Setting and 
Signal-Operating Apparatus for Railway 
Trains. T. H. Sheldon, Victor, Colo., as- 
signor of one-half to F. Herz. Electrically 
controlled. 

1,130,029. Telephonic Apparatus. H. E. 
Shreeve, assignor to Western Electric Co. 
Special construction for carbon chamber 
and perforated parabolic shield over dia- 
phragm. 

1,130,036. Device for Locating Fauits In 
Line-Conductor Insulation. S. D. Sprong, 
Brooklyn, assignor of one-third to F. W. 
Smith and one-third to W. E. McCoy, 
New York, N. Y. Arranged on Wheatstone 
bridge principle. 

1,130,041. Safety Device for Starting- 
Motors. S. Trood, assignor to Westing- 
house Electric & Mfg. Co. Starting gear 
connection cannot be thrown in while en- 
gine is running. 

1,130,042. High-Current-Output Audion. 
H. Johannes an Der Biil and A. McL 
Nicolson, assignors to Western Electric 
Co. Input electrode in form of wire sur- 
rounded by filament in same plane: output 
electrode is plate parallel therewith. 


1,130,043. Alternating-Current-Respon- 
sive Apparatus. H. J. Van Der Bijl, as- 
signor to Western Electric Co. Thermionic 
repeater of Audion type connected to cir- 
cuit through transformer. 

,130,052. Heater for Incubators. G. F. 
Armstrong, Hamilton, Ont., Canada. Re- 
sistance wire wound on mica sheets. 

1,130,053 and 1,130,064. Driving Mechan- 
ism for Turrets and the Like. . EB. Bar- 
num, assignor to Cutler-Hammer Clutch 
Co., Milwaukee, Wis. Two electric motors 
have a differential gear and reversing gear- 
ing between them and the driven shaft to 
oon variable and reversible speed con- 
rol. 


1,130,066. Metal Founding. C. B. Carter, 
Chicago, Ill. Electromagnetically con- 
trolled molding machine. 

1,130,077. Method of Making Contact 
Points. B. E. Eldred, Bronxville, N. à 
Platinum capped point over a layer of 
nickel. 

1,130,079. Fire-Protection for 
Cinematograph Machines. ; Fox, 
Vancouver, B. C., Canada. Has circuit- 
closing switch operated by heat. 


Device 
W. 


1,130,091. Program-Clock Apparatus. F. 
F. Landis, Waynesboro, Pa. Electric pro- 
gram clock and adi sels A equipment: 

1,130,092. Electric Clock. . F. Landis. 


Has electromagnetically actuated ratchet. 

1,130,113. Globe-Holder for Electric, Gas 
and Other Lamps. J. A. Shaw, Mon- 
treal, Que., Canada. Has annular recess 
for bowed spring clip arms. 


1,130,114. Vacuum Cleaning Apparatus. 
H. Small, assignor to Santo Mfg. Co., 
Philadelphia, Pa. Motor-driven suction 


fan at end of dust bag. 

1,130,134. Eloctričaliy Controlled Change- 
Speed Mechanism. . G. Baldwin, San 
Francisco, Cal. Electrically operated cam 
for shifting clutches. 

1,130,161. Means for Controlling Elec- 
trically Operated Mechanism and the 
Like. H. H. R. Green, Forest Hill, Eng- 


land. Relay control. 

1,130,162. Battery-Connector. N. Hale, 
Corpus Christi, Tex. Has spring clip ter- 
minals. 

1,130,172. Embroidery-Pattern Machine. 
C. Keller, assignor to Keller Auto Co., 
West New York, N. J. Has electrically 


selected punches. 


1,130,180. Headlight Attachment. W. F. 
Lennon, Willimantic, Conn. A cup-shaped 
body arranged to cover one side of in- 
candescent lamp. 

1,130,190. Telephone-Exchange Appara- 
tus. C. H. North, assignor to F. C. 
Stevens, Attica, N. Y. Interchangeable 
unit comprising automatically operating 
awit ee and relays pertaining to a single 
trunk. 

1,130,191. Mortuary-Iluminating Appar- 
atus. J. O’Brien, Chicago, Il. Ornamen- 
tal floor lamp for use in morgue. 
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1,130,197. Process for Producing Tung- 
sten Powder. R. Rafn, assignor to Gen- 
eral Electric Co. Consists in heating tung- 
sten trioxide to dull read heat in ammonia 
gas to produce blue tungsten oxide and 
then heating in an atmosphere of hydro- 
gen at higher temperature. 

1,130,204. Electric Switch. H. R. Schultz 
and F. B. Holt, assignors to Westinghouse 
Electric & Mfg. Co. High-potential oil 
switch with overload magnet in main cas- 
ing and no-voltage magnet and release 
mechanism in auxiliary casing. 

1,130,206. Magneto-Electric Machine for 


Combined Ignition and Itlumination Pur- — 
oses, F. . Simms, assignor to Simms 
agneto Co., Bloomfield, N. J. Has two 


pairs of pole shoes for two independent 
armatures. 

1,130,211. Dynamo-Electric Machine. C. 
W. Starker, assignor to Westinghouse 
Electric & Mfg. Co. special end bracket. 

1,130,212. Art of Removing Tarry Sub- 
stances from Gas. F. W. Steere, assignor 
to Semet-Solvay Co., Solvay, N. Y. Con- 
sists in passing the gas through an elec- 
tric field of alternating polarity and sub- 
jecting it to brush discharges. 

1,130,213 and poets: Art of Removing 
Tar from Gas. F. . Steere, assignor to 
Semet-Solvay Co. Consists in agglomera- 
ting the particles suspended in the gas by 
subjecting to action of brush discharge in 
alternating electric field. 

1,130,215. Dischargin Electrode and 
Method of Forming the Same. F. W. 
Steere, assignor to Semet-Solvay Co. Has 
a body of coke provided with discharging 


points. 
1,130,218. Soldering tron. S. Trood, as- 
signor to Westinghouse Electric & Mfg. 


No. 


1,130,267.—Humidifier. 


Co. Electric heater removably mounted in 

recessed working head. 
1,130,224. Air-Brake System. J. E. Wal- 

lace, New York, N. Y. Electrically oper- 


ated valves. 

1,130,239. Welding Machine. C. B. Auel 
and J. A. Burns, Pittsburgh Pa., assignors 
to Westinghouse Electric & Mfg. Co. Mov- 
able carriage supports electrode. 

1,130,257. Generator for intermittent 
Electric Currents. J. Carter, assignor of 
three-fourths to A. Long, Waukegan, III. 
Has permanent magnet with duplex pole 
piece, reciprocating armature and circuit- 
breaker. 

1,130,258. Welding Machine. J. Cook, 
assignor to Westinghouse Electric & Mfg. 
Co. Wedling electrode is longitudinally 
moved along the work. 

1,130,260. Transformer. W. M. Dann, 
assignor to Westinghouse Electric & Mfg. 
Co. Has an annular core with winding 
uniformly distributed about it and a two- 
part casing about the winding. 

1,130,264. Resilient Driving Connection. 

. M. Eaton, assignor to Westinghouse 
Electric & Mfg. Co. Between railway mo- 
tor and drive wheels; includes a quill, tan- 
gential springs, gear wheels and friction 
clutches. 

1,130,265. Rectifier System. C. Le G. 
Fortescue, assignor to estinghouse Elec- 
tric & Mfg. Co. Two mercury-drc rec- 
tiflers are connected to the secondaries of 
two current transformers on the same 


core. 

1,130,267. Humidifier and Alr-Cleaner. G. 
B. Griffin, assignor to Westinghouse Elec- 
tric & Mfg. Co. Electric fan has slowly 
rotating fabric-covered wheel in front that 
dips into trough. (See cut.) 

1,130,268 and 1,130,269. Electrica! Trans- 
former. E. Haefely, assignor to Westing- 
house Electric & Mfg. Co. First patent 
provides insulating and barrier structure 
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comprising a rigid sleeve of insulating 
material, a sleeve of absorbent insulating 
material and an oil immersion bath. Sec- 
ond patent provides an insulating barrier 
of polygonal cross section between the cir- 
cular primary and secondary coils whereby 
ventilating spaces are formed. 

1,130,270. Egg Tester. J. M. Halley, 
Keytesville, Mo. Electric lamp on recipro- 
catory receptacle. 

1,130,320. Circuit-Controller. W. Mor- 
rison, Des Moines, Iowa. Rotatable cir- 
cuit-closer with actuating bar and escape- 
ment mechanism permitting step-by-step 
rotation in only one direction. 

1,130,340. Trolley Switch. J. J. Ruddick, 
assignor to United States Electric Signal 
Co., West Newton, Mass. Includes pivot- 
ed trip actuated by trolley wheel. 

1,130,353. System of Automatic Block- 
Signaling. F. Townsend, New York, N. Y., 
assignor to General Railway Signal Co. 
For electric railways. 

1,130,359 and 1,130,360. Trolley-Wheel 
Mount. J. Wilder, Augusta, Me. Springs 
in harp permit swiveling of wheel. 


1,130,361. Trolley Head. A. L. Wiliams, 
Los Angeles, Cal. Has "two wheels in 
tandem. 

1,130,391. Headlight. C. J. Geterman, 


assignor to J. E. McLain, Canton, O. Arc 
lamp with inclined carbons and reflector. 
1,120,392. Electrical Oven and Kiln. L. 
H. Giddings, Pasadena, Cal. Resistances in 
the jacket. 
1,130,414. Apparatus for Preventing Rail- 
way Accidents. H. L. Lockhart, Philadel- 


phia. Pa. Electromagnetically controlled 
tripping lever. 

1,130,451. Projecting Lantern. E. Unger, 
New York, Y. Lamp housing rein- 


forced where electrodes pass through. 

1,130,460. Electric Arc Lamp. A. Zanotta, 
Milan, Italy. Projector type lamp has 
three electrodes with the two outer ones 
inclined with respect to the middle one. 

1,120,476. Rheostat Controller. G. A 
Carroll, Bridgeport, Conn. Motor driving 
ammonia compressor is started and stop- 
ped through thermostatic resistance con- 
troller. 

1,130,482. Junction Box. C. W. Davis, 
assignor to Standard Underground Cable 
Co., Pittsburgh, Pa. Cable box with cir- 
cular busbars and connecting studs in 
lower compartment. 


1,130,483. Terminal for Cables Entering. 


Junction Boxes. C. W. Davis, assignor to 
Standard Underground Cable Co. Strain- 
sustaining thimble to protect lead sheath 
o cape where it is soldered to the wall 
Oo Ox. 

1,130,484. to 1,130,487. Electric Fuse. C. 
W. Davis, assignor to Standard Under- 
ground Cable Co. Four patents covering 
fuses for high-tension underground cables; 
first patent provides electromagnet to 
move one terminal so as to rupture the 
arc; last three patents cover oil-immersed 
fuses of different types. 

1,130,494. Spark Flue: A. H. Dingman, 
Allison Park, Pa., assignor of one-half to 
H. Kappeler. Has elongated shallow cas- 


ing. 

1,130,496. Lamp Shade. J. W. Dunham, 
New York, N. Y. Has arms for gripping 
the bulb in various angles. 

1,130,518. Pneumatic-Dispatch-Tube Ap- 
paratus. C. S. Jennings, assignor to Amer- 
ican Pneumatic Service Co., Boston, Mass. 
The pump-driving motor can be started in 


either direction so as to carry parcels 
either way through single tube. 

1,130,522. Party-Line  Listening-In-De- 
tecting Device. C. A. Kramer, Spokane, 


Wash. Removal of receiver from hook 
causes the striking of a bell adjoining the 
transmitter. . 

1,130,547. Electric Motor. F. L. Ses- 
sions, assignor to Jeffrey Manufacturing 
Co., Columbus, O. Has completely inclosed 
casing. 

1,130,567. Electric Lantern. B. K. Bunch, 
Marshall, Mo. Hood carrying reflector, 
lamp and lens is secured to and overhangs 
upper part of dry cell. 

1,130,573. Safety Device for Starting 
Motors. F. Conrad. assignor to Westing- 
house Electric & Mfg. Co. Prevents throw- 
ing In the connecting gears while engine 
is running. 

1,130,591. Display-Rack for Electric 
Wires. L. Gray, New York, N. Y. Made 
of pipe framework with horizontal pipes 
as spool holders. 

1,130,608. Telephone Attachment. P. A. 
Johnson, Springfield, Gre. Removal of re- 
ceiver from hook causes spring motor to 
produce fluctuation of line current. 

1,130,612. Trolley Protective System. A. 
Klimes, Chicago, Ill, assignor of two- 
fifths to J. Kolda. Sectionalizing switches 
cut out any section having broken trolley 


wire. 

1,130,626. Base Member for Separable 
Attachment-Plugs. J. G. Peterson, assign- 
or to Manhattan Electrical Supply Co. 
Jersey City, N.J Has two longitudinal 
recesses, each containing a spring contact 
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connected to screw shell and middle con- 
tact, respectively. (See cut.) 

1,130,628. Rotary igniter. B. W. Pierce, 
Appleton, Wis. Jas rotating stem with 
contact arm. 

1,130,633. Polarity-Indicator. F. W. 
Roller, assignor to Roller-Smith Co., New 
York, N. Y. Has three positions corre- 
sponding to the two directions of current 
and to no-current condition dependent on 
magnetic action. 

1,130,640. Battery-Separator and Process 
of Making the Same. J. M. Skinner, as- 
signor to Philadelphia Storage Battery Co., 
Philadelphia, Pa. Prepared by boiling the 
wood of coniferous trees in water for 24 
to 48 hours. 

1,130,648. Magnetic Separator. G. UN- 
rich, assignor to Fried. Krupp Aktien- 
gesellschaft, Grusonwerk, Germany. Ma- 
terial is fed between stationary pores 
whose strength is sectionally adjusted. 

1,130,650. Process of Hardening the Cut- 
ting Portions of Cutting Tools. J. Whit- 
aker, North Wales, Pa. Saw teeth are 
remporod by electric heating. 

1,130,654. Relay. Harry R. Aħensworth, 
Columbus, O. ncludes a diaphragm for 
receiving the vibrations and a fluid medi- 
um for transmitting them. 

1,130,675. Safety Device for Starting- 
Motors. C. B. Mills, assignor to Westing- 
house Electric & Mfg. Co. Prevents con- 
necting of the motor while engine is run- 
ning under its own power. 

1,130,676. Electric Horn. D. P. Perry, 
Chicago, Ill. Includes a spring connection 
between the diaphragm and the armature 
of an electric buzzer. 

1,130,678. Process of Manufacturing an 
Iron Alloy for Dynamo-Electric Purposes. 
W. Rübel, Westend, Germany. Comprises 
deoxidizing purified and superoxidized iron 
by means of an earth-alkall metal in the 
form of an alloy of copper. 

1,130,686. Means for Exciting the Com- 
mutating Poles of a Dynamo-Electric Ma- 
chine. . L. Woodbridge, Philadelphia, Pa. 
Synchronous converter of split-pole type 
with synchronously driven exciter for sup- 
plying to commutating poles a current pro- 
portional to that in the D. C. leads. 

1,130,687. Car-Axile Lighting System. J. 
L. Woodbridge. Includes exciter with one 
set of brushes connected to battery and 
the other set to the dynamo field. 

1,130,688. Rapid Printing-Telegraph Sys. 
tem. C. G. Ashley, assignor to General 
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No. 1,130,626.—Attachment-Pliug Base. 


Engineering & Construction Co., Ltd., On- 
tario, Canada. Includes means for im- 
pressing on the line current impulses of 
predetermined polarity and duration. 


Patents Expired. 


The following United States electrical 
patents expired on March 8, 1915: 
600,134. Electric Locomotive. H. Bitner, 


Trolley-Wire System. W. J. 

Kauffman, E. W. Conkell and O. F. Kauff- 
man, Canton, O. 

600.208. Polyphase-Current Transformer. 
C. Kurda, Nuremberg, Germany. 

600,230. Electrotherapeutic Exercising 
Apparatus. <A. Martin, Paris, France. 

600,252. Means for Arresting Motion of 
Electric Cars. W. C. Anderson, West Ho- 
boken, N. J. 

600,265. Electrical Measuring Instrument. 
A. H. Hoyt, Penacook, N. H. 

600.277. Electric Arc Lamp. J. H. Dun- 
can, San Francisco, Cal. 

600,278. Automatic Switch for Railways. 
H. F. Eaton, Quincy, Mass. 


600,285. Electric Heater. R. J. Holland, 
New York, N. Y. 
600.336. Insulating Connector. H. E. 


Pearce, Brooklyn, N. Y 


600,356. Automatic Regulator for Electric 
Currents. J. D. C. Chateau, Paris. France. 
600,380. Galvanic Apparatus. G. H. A. 


Schaefer, Buffalo, N. Y. 


600,381. Electric Railway. J. F. Scherpe, 
St. Louis, Mo. 
600,383. Electrically Operated Brush. A. 


Sherwood, Topeka, Kans. 


600,417. Electric Heater. E. E. Gold. 
New York, N. Y. 
600,457. Electrical Battery. N. B. Stub- 


blefield, Murray, Ky. 


600,475. Electrical Insulator and Method 
of a Same. J. W. Boch, East Liver- 
pool, O. 
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PROGRESS IN ELECTRIFICATION OF STEAM 
RAILROADS. 

The completion this week of the electrification of 
the suburban service on the main line of the Penn- 
sylvania Railroad, between Philadelphia and Paoli, 
marks another step of progress in the electrification 
of steam railroads. The present year has also seen 
the inauguration of service upon the electrified divi- 
sion of the Norfolk and Western Railway. In both 
of these cases electrification was turned to as the best 
solution of problems arising in the handling of traf- 
fic where it had become congested and where, if this 
expedient had not been resorted to, additional track- 
age facilities would be necessary to handle the busi- 
ness which is available. 

There is a lesson in these developments which 
should not be permitted to escape attention. Elec- 
trical operation is frequently advocated on the 
ground of lessened operating costs, and this claim is 
not only justified, but has been repeatedly proven in 
actual experience. When fixed charges on the capital 
investment required, however, are included in the 
comparison, the showing for electrical equipment does 
not appear nearly so favorable. But here, as in many 
other cases of electrical applications, cost is not the 
only consideration, and frequently it is only a minor 
one. Facility in handling traffic and increase in the- 
volume of traffic which can be handled, are important 
matters frequently met in the growth of a railroad 
business, and these are points where electrification 
shows up to great advantage. In city terminals of 
railroads there are still other considerations which 
weigh largely with the public, as to both financial and 
civic considerations, in addition to the direct effect 
upon the operating company. The smoke nuisance 
has been shown to cost the inhabitants of many of 
our large cities millions of dollars directly, and its 
relation to health and esthetic considerations is not 
to be neglected. A decision as to electrification, con- 
sequently, should not in such cases depend entirely 
upon the financial advantage of the operating rail- 
road; nor upon questions of operating expediency. 

This is a large element in the question which was 
entirely overlooked and neglected in the otherwise 
excellent discussion of this subject which took place 
this week at a meeting of the Western Society of 
Engineers in Chicago, and reported in this issue. 
There was general agreement by the speakers at this 
meeting that a decision for or against electrification 
must be reached from the standpoint alone of the 
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economics involved, but while this attitude is correct 
as far as it goes, it fails to consider the broad ques- 
tions of public policy which are involved, and which 
must receive consideration in all matters having such 
a close relation to the general public welfare. It will, 
consequently, not do for a railroad to decide against 
electrification upon the plea that it will not be to its 
financial advantage. Such a narrow viewpoint would 
also exclude the use of all-steel cars, many safety 
devices, and other items of equipment which have 
tended to increase the cost of railroad operation, and 
especially of passenger traffic, in recent years. Many 
such things are demanded for the public good, re- 
gardless of expense, and must be supplied even 
though involving an increase in rates to meet the cost. 
The public has an interest in electrification on ac- 
count of the elements of health, cleanliness, noise, 
etc., involved, and these, as well as the purely eco- 
nomic elements, must receive due consideration in 
considering any proposal for electrification. 


PUBLIC SERVICE. 

On other pages of this issue it is our privilege and 
pleasure to publish quite fully the contents of a let- 
ter written by Mr. Theodore N. Vail, president of 
the American Telephone and Telegraph Company, 
to the security holders of that company in connec- 
tion with the annual report of the directors for the 
year ending December 31, 1914. The effects of the 
disturbed business conditions prevailing in this 
country during the past year have been felt by the 
telephone organization. The effect most noticeable 
is in the retardation of the usual growth. The in- 
crease in the number of subscriber stations was 
about 76 per cent of the number added in 1913, and 
was less than in any one of the four years previous 
-thereto. This was not due so much to the falling 
off in new subscribers, as it was to the unusual num- 
ber of disconnections. 

This condition of economic unsettlement cannot 
continue indefinitely. As Mr. Vail says, either the 
causes must be removed, or by a period of quiet and 
freedom from other changes a chance be given for 
the new conditions to adjust themselves. With the 
thought in mind that if a right idea and a right un- 
derstanding of the conditions which have brought 
about the present state of affairs were brought to 
bear on the solution of these questions, Mr. Vail 
proceeds to analyze the incidents and events which 
have led up to the prevailing unsettled economic 
and business situation, and he points out the neces- 
sity for a discontinuance of the disturbing influences 
which have come upon us so fast that we have been 
unable to adjust our affairs to meet them, and indi- 
cates what appears to be a remedy that might be 
easily and logically applied. 

The expression of faith in the stability of the 
country and the conclusion that never were basic 
conditions better than now for a restoration and 
continuance of normal conditions, are inspiring. 
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The note of warning uttered must not be ignored, 
and the suggestions may be in all wisdom com- 
mended to the serious consideration of all right- 
thinking men. 


UTILIZING THE NITROGEN OF THE ATMOS- 
PHERE. 


The four principal chemical elements which enter 
into the composition of living organisms are carbon, 
oxygen, hydrogen and nitrogen. Oxygen and carbon 
are everywhere abundant. Oxygen occurs in both air 
and water. Carbon occurs in the air in fhe form of 
carbonic acid gas and is available in this form for the 
use of plants. The plants in turn make it available 
for the use of animal life. Hydrogen occurs prin- 
cipally in water and in organic structures in which 
water is a constituent. Nitrogen is consequently the 
only one of these elements regarding the supply of 
which there need be any concern. The nitrogen oc- 
curring in the soil is steadily called upon to contribute 
to vegetable growth, and unless the vegetable prod- 
ucts are returned to the soil, there is danger of a 
gradual depletion of the soil with respect to this com- 
ponent. Fertilizers, consequently, are coming into 
fairly general use in agriculture, and a very large de- 
mand has been made upon the saltpeter deposits in 
Chile and Peru to supply this need. This material, 
however, commands a good price, and the available 
supply is not inexhaustible. 

Nitrogen makes up approximately four-fifths of the 
atmosphere, and in this form is at hand in large quan- 
tities, but unfortunately in this form it is not directly 
usable by either plants or animals. Atmospheric ni- 
trogen is, however, convertible into available chemical 
compounds by. certain bacteria which normally exist 
in the soil, and an intelligent management utilizes 
this means in practical agriculture. There is, never- _ 
theless, a large demand for nitrogen in an available 
form, not only for fertilizer, but for use in the indus- 
trial arts, where it is necessary for such things as 
nitric acid, ammonia and various compounds used for 
explosives, dye stuffs, etc. Methods for converting 
atmospheric nitrogen into suitable chemical com- 
pounds are, consequently, very desirable, providing 
they can compete commercially with the natural 
product referred to above. 

The principal condition which has been found suit- 
able for bringing about a combination of atmospheric 
nitrogen with other substances is a high temperature 
and the electric arc or other forms of electric en- 
ergy have proven most successful when utilized in 
this way. The process is not highly efficient, and to 
carry it on commercially it is of first importance to 
have a supply of electrical energy at low cost. Such 
a supply is available principally in connection with 
hydroelectric developments, and the output of such 
plants can be well utilized for this purpose on ac- 
count of furnishing a continuous and steady load. 
Such industries of this nature as have so far devel- 
oped, have sprung up naturally in the neighborhood 
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of large water powers, such as are available in Nor- 
way and at a few places in this country, like Niagara 
Falls. Certain of these projects are proving commer- 
cial successes, while others, utilizing different proc- 
esses, cannot as yet be said to have achieved this re- 
sult. In any case, the commercial margin is so nar- 
row that future developments may easily render the 
existence of such a business rathtr precarious, and 
they are indeed bold who have ventured their capital 
in this direction. 

The economics of this question was gone into 
rather fully in the papers which were presented last 
week at the meeting in New York City, which is re- 
ported elsewhere in this issue. It is the first time 
that this subject has received much attention at the 
hands of the American Institute of Electrical Engi- 
neers. This is no doubt largely due to the fact that 
the problems involved are chemical, rather than elec- 
trical, in their nature, the electrical features involved 
being rather of an auxiliary character. But they are, 
nevertheless, of great interest and importance to elec- 
trical engineers, principally on account of the large 
amounts of power involved in such installations. 


SOMETHING NEW IN CONVENTIONS. 

The New England Section of the National Electric 
Light Association broke away from precedent last 
week by holding a convention at Boston in which 
not one prepared paper or address was scheduled on 
the program, and the affair was one of the most suc- 
cessful in the history of this flourishing branch of the 
national organization. The meetings were pure dis- 
cussions of practical topics and the enthusiastic at- 
tendance testified to the value of this method of get- 
ting down to business as a change from the orthodox 
menu of formal papers followed by a brief discus- 
sion of each. Even the casual reader of our corre- 
spondent’s report of the proceedings will be im- 
pressed with the amount of what might be called 
“efficiency matter” presented, the keynote of the con- 
vention being the presentation of questions which 
have given the members difficulty in central-station 
practice, combined with the discussion of solutions 
of problems in office, plant and field which have 
been thought susceptible of adaptation elsewhere. 
An entire day was given to electric vehicles in place 
of the informal convention upon that topic which has 
been a feature of New England electrical work dur- 
ing the past few years, and much valuable informa- 
tion was presented. The success of the convention, 
which was run at a total cost of not over $100, by no 
means invalidates the usefulness of meetings in which 
topics are treated in formal papers embracing more 
comprehensive views of their subjects; but it does 
show that an immense amount of fresh experience 
latent in the industry only awaits the right time and 
place to be brought forth for the mutual benefit of 
the men attending the meetings and also of the read- 
ers of the report, which is given in part in this Issue, 
and will be continued next week. 
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WORK AHEAD. 

Statistics show that there is a horse in the United 
States for every family in the country. Many farmers, 
of course, keep several, thus balancing the many city 
families who have none. But it must be remembered 
that the figures upon which the above statement is based 
were collected after the horse was eliminated from 
street-car work and largely displaced by the automobile 
for individual or family passenger transportation. 

This condition helps to indicate the great possibilities 
yet open to the electric vehicle. For many purposes, 
of course, the horse cannot at the present time be sup- 
planted. This applies particularly to farm work, al- 
though much of the hauling connected with the farm 
might well be done by the electric. The possibilities in 
urban draying have scarcely been touched yet. An im- 
mense field here awaits the efforts of the electric truck 
salesman and the central-station solicitor. Results of 
performances of wagons already in service must be ever 
at hand ready for the eye and the ear of the business 
manager whose interest has been aroused in this prob- 
lem, whether it be by the loss of a faithful animal, the 
necessity for increasing the service, the extension of 
the length of haul, or merely the activity of the sales- 
man. Alertness to the suitability of the occasion, and 
really hard work in convincing the needy of the suit- 
ability of the electric, together with the proper selection 
of the vehicle best suited to the particular work to be 
done, may be depended upon to result in the ever wider 
use of the electric. The possibilities are almost limitless, 
and there is lots of work ahead for somebody. 


GROUND WIRES FOR TRANSMISSION 
LINES. 


Whether the use of a ground wire, strung above 
the conductors of a transmission line, is much of a 
protection against disturbances due to lightning, is 
a disputed question. Some operators claim that there 
is much less trouble in the presence of a ground 
wire; others say there is little, 1f any, advantage— 
certainly not sufficient to warrant the expense. 

Unfortunately there is not as yet sufficient exper- 
imental evidence to give a conclusive answer on 
this point, especially as to whether the advisability 
of grounding depends in any way upon the working 
voltage of the line—that is, upon the normal insula- 
tion. While it is certain that a ground wire does not 
give complete protection, it seems advisable to use 
one in those parts of a line most exposed to frequent 
disturbance. Where used, adequate ground connec- 
tions are of the utmost importance, and grounding 
at each pole is recommended. 

Considering the uncertain state of our knowledge 
on this subject, and the likelihood of more definite 
conclusions in the future, it would seem prudent in 
constructing new lines to make provision for attach- 
ing a ground wire at the top of the pole, even when 
none is installed at the outset. Then, 1f desired, 
trial installations of ground wires can be made at 
selected points of the system. 
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Chicago Jovian League. 

Martin J. Wolf, of W. N. Matthew 
& Brother, St. Louis, Mo., delivered 
a very interesting address before the 
Chicago Jovian League on March 15, 
on the subject of “Salesmanship.” 
George C. Richards introduced the 
speaker. Remarks were also made by 
Harry Kirkland, of AEEA and A. 
J. Binz, of Texas. 

Mr. Wolf said that we are all en- 
gaged in selling, in the broad sense, re- 
gardless of our particular field of ac- 
tivity and likewise we are all adver- 
tisers, as advertising and selling are 
The qualifications which a 


synonymous. 
successful salesman must. possess are 
health, knowledge, systematic industry, 


honesty and enthusiasm. These qualifica- 
tions lead to optimism which is also an 
essential requirement, and promote co-op- 
eration. 

While all business is founded on the 
‘slogan of “service to the customer” the 
actual sale of a commodity can be traced 
to one or more of six fundamental, in- 
fluencing factors, namely (1) money; (2) 
utility; (3) pride; (4) caution; (5) 
weakness; (6) self-indulgence. 

Mr. Wolf laid great stress on the im- 
portance of considering selling as a sci- 
ence and giving it the same study that is 
accorded other sciences. In this connec- 
tion he pointed out that the law of av- 
erages applies to human beings as well as 
conditions and it is possible for the sales- 
man by observing the features of a pros- 
pect to classify him as regards mentality, 
temperament, etc., and approach him ac- 
cordingly. | 
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British Manufacturer of Insulated 
Wires and Cables in Market for 
American Equipment. 

John C. Fuller & Son, Limited, Wick 
Lane, Old Ford Road, Bow, London, 
England, will shortly be in the market 
for high-speed braiding machines for 
covering electric wire and cables, lead- 
covering machinery, rubber-mixing and 
calendaring machinery, cable makers’ 
testing equipment and vulcanizing 
plant. This company wishes to get in 
touch with American manufacturers 
who are in a position to give prompt 
deliveries. 
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Southwestern Association OVEN; 

tion. 

The eleventh annual convention of 
the Southwestern Electrical and Gas 
Association will convene at Galveston, 
Tex., on Wednesday, May 19, 1915, and 
continue its sessions through Thurs- 
day, Friday and Saturday, May 20, 21 
and 22. The secretary reports that the 
indications are that the coming con- 
vention will be more largely and more 
generally attended than ever before. 

The secretary is H. S. Cooper, 405 
Slaughter Building, Dallas, Tex. 
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Railway Manufacturers Reduce 
Dues. 

The Executive Committee of the 
American Electric Railway Manufac- 
turers’ Association has decided, in view 
of the fact that there will be no ex- 
hibition in connection with the 1915 
convention, and because of the ad- 
verse business conditions, to reduce the 
annual dues of the association for the 
year 1915, from $30 to $10. The initia- 
tion fee will remain at $15. In this 
connection the committee feels that it 
is giving evidence of its interest in the 
welfare of the association members. 

At the same time, the association will 
keep up its active work. Plans are un- 
der way for the formulation of a cam- 
paign of publicity for those of the mem- 
ber companies which will have per- 
manent exhibitions at the San Fran- 
cisco Exposition. 

The association is in touch with the 
Bureau of Foreign and Domestic Com- 
merce and also with the Chamber of 
Commerce of the United States, and 
through these sources, is planning to 
keep its members informed as to for- 
eign trade opportunities. 

Transportation arrangements for the 
1915 convention at San Francisco are 
gradually assuming shape. The Trans- 
portation Committee is planning to 
send at least four special trains to the 
convention, three of them originating 
at the Atlantic Coast. 

H. G. McConnaughy, director of 
transportation, has in preparation the 
train itineraries. The equipment for 
these trains has already been secured, 
and it is the intention of the committee 
to give the delegates every comfort and 
luxury, and to arrange for a trip which 
will permit of a visit to all the im- 
portant points of interest between Chi- 
cago and the Coast. 

—_——__—_~>--- 


Electric Lighting at Panama-Paci- 
fic Exposition. 

The 336th meeting of the New York 
Electrical Society will be held at the En- 
gineering Societies Building, New York 
City, Thursday, March 25, at 8 p. m. T. 
Commerford Martin, secretary of the Na- 
tional Electric Light Association, will give 
an address on “Electrical Aspects and 
Lessons of the San Francisco Exposi- 
tion.” 

This address will deal more particularly 
with the electric lighting of the Panama- 
Pacific Exposition. The two leading fea- 
tures of the Exposition are its architec- 
ture and its illumination, and the latter 
has been applied in a variety of new and 
harmonious effects involving many unique 
departures from the older methods. The 
work will be described in some detail, and 
will be illustrated by numerous lantern 
slides of the lighting effects. A brief 
portion of the address will be devoted to 
the Exposition at San Diego. 
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Electric Dinner at Boston. 

Henry I. Harriman, president of the 
New England Power Company, was the 
chief speaker at the dinner of the Gen- 
eral Electric Company, March 12, at the 
Copley-Plaza Hotel, Boston, Mass. The 
lecture was illustrated by lantern slides 
which showed hydroelectric developments 


eon the Androscoggin, Saco, Merrimac, 


Connecticut, Deerfield and Housatonic 
Rivers in New England. Mr. Harriman 
explained the growth of the industry and 
the gradual increase of generating plants. 

The possibilities of railroad electrifica- 
tion through water-generated power were 
pointed out. 

About 500 men were in attendance, in- 
cluding the company’s sales force and rep- 
resentatives of central stations. C. B. 
Davis, New England manager, was toast- 
master and at the head of the Arrange- 
ment Committee, which comprised C. B. 
Burleigh, manager of the Central Station 
Department, J. P. Felton, manager of the 
Supply Department, and G. F. Steele, of 
the Power and Mining Department. 

oe eggs Ae Aes 
American Railway Engineering 
Convention. 

The American Railway Engineering 
Association held its sixteenth annual con- 
vention at the Congress Hotel, Chicago, 
March 16, 17 and 18. On March 15 
the Railway Signal Association met at 
the Auditorium Hotel. 

An exhibition of railway appliances took 
place in the Coliseum under the manage- 
ment of the National Railway Appliances 
Association. This was open from March 
15 to 19, inclusive. Among the exhibitors 
were American Steel and Wire Company, 
Joseph Dixon Crucible Company, Edison 
Storage Battery Company, Electric Storage 
Battery Company, General Electric Com- 
pany, Hubbard & Company, Hazard Manu- 
facturing Company, H. W. Johns-Manville 
Company, Kerite Insulated Wire & Cable 
Company, National Carbon Company, The 
Okonite Company, Pyrene Manufacturing 
Company, Standard Underground Cable 
Company, The Prest-O-Lite Company, 
Western Electric Company. 

egg kt 


Meeting of Lynn Section. 

On March 10 J. G. Patterson, en- 
gineer of the New England Telephone 
& Telegraph Company, gave a lec- 
ture on “Some Telephone Problems” 
to about 150 interested members of 
the Lynn Section, American Institute 
of Electrical Engineers. Incidental to 
the discussion of knotty problems the 
speaker furnished a mass of general 
information in regard to an industry 
that in the Bell system alone now repe 
resents an investment in this country of 
over $800,000,000, with 16,000,000 miles 
of line. The New England division 
owns about 500,000 instruments. The 
new transcontinental line was inter- 
estingly described. 
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The Electrical Supply Jobbers’ Association. 


Some History—Franklin Overbagh, General Secretary—List of Members—Meeting, Chicago, Ill., 


The first electrical supply jobbers’ 
association was organized at the Great 
Northern Hotel, Chicago, December 6, 
1896. The charter members were W. 
W. Low, Charles E. Browne, W. N. 
Matthews, R. V. Scudder, Arthur Dee 
and Franklin Overbagh. Between 1896 
and 1904 there were four or five differ- 
cnt associations formed, only for some 
reason or another to dissolve. The 
association that showed the greatest 
strength and bid fair to accomplish the 
most was organized in 1904, and con- 
tinued until December, 1908, when the 
present Electrical Supply Jobbers’ As- 
sociation was formed at Ni- 
agara Falls, Canada. 

The Electrical Supply 
Jobbers’ Association is a 
clearing house for the ex- 
change of information and 
experiences of the distribu- 
tors of electrical apparatus 
and supplies in the United 
States and Canada. It 
stands for the principle of 
fair competition in business, 
as against commercial piracy. 
It seeks to teach its mem- 
bers to study the various re- 
lations of their own busi- 
ness, because it believes that 
it is a lack of business 
knowledge that causes in- 
dustrial failures. It is op- 
posed to the thought that all 
competitors are natural ene- 
mies, and it is against any 
plan that has for its goal 
the inflicting of any injury 
upon a competitor. It be- 
lieves in the survival of the 
fittest, but it is in favor of 
teaching the unfit how to 
survive. In the development 
of a fair field for all, and in 
inculcating right business 
principles, and in establish- 
ing a better standard of 
practice in the interchange 
of business between the 
manufacturer and the ultimate consum- 
er, the Electrical Supply Jobbers’ As- 
sociation has played a leading part. 
Conspicuous in the development of 
these standards of practice and guiding 
the Association in its efforts, the gen- 
eral secretary of the Association, 
Franklin Overbagh, has been a com- 
manding figure. Mr. Overbagh was 
secretary of the organizations which 
existed between 1897 and 1904. He 
was general secretary of the organiza- 


March 17, 18 and 19. 


tion which was formed just prior to 
the present Association, and since the 
inception of the Electrical Supply Job- 
bers’ Association, in 1908, has been 
general secretary of that organization. 

Mr. Overbagh began his career in 
the electrical business in 1880, in the 
operating department of the Gold & 
Stock Telegraph Company, in New 
York. Later he entered the sales de- 
partment of the Weston Electric Light 
Company, then became connected with 
the United States Electric Light Com- 
pany, later on the United Edison Man- 
ufacturing Company, and in 1891 he 


Franklin Overbagh, 
General Secretary, Electrical Supply Jobbers’ Association. 


came to Chicago with the Edison-Gen- 
eral Electric Company, and continued 
with this organization when it became 
the General Electric Company. He was 
associated with the latter company un- 
til 1895, when he embarked in business 
for himself. 

The Electrical Supply Jobbers’ As- 
sociation is composed of the following 
leading distributors of electrical sup- 
plies in the United States, Canada and 
Hawaii: 


Alabama.—Turner Electric Supply 
Company, Birmingham. 

California.—Holabird-Reynolds Elec- 
tric Company, Illinois Electric Com- 
pany, Pacifc States Electric Company, 
Western Electric Company, Gilson 
Electrical Supply Company, Los 
Angeles; Holabird-Reynolds Company, 
Pacific States Electric Company, Oak- 
land; Dunham, Carrigan & Hayden 
Company, Electric Appliance Company, 
Electric. Railway & Manufacturers’ 
Supply Company, Holabird-Reynolds 
Company, Pacific States Electric Com- 
pany, Western Electric Company, San 
Francisco. 

Canada.— Northern Elec- 


tric Company, Ltd., Mon- 
treal. 
Colorado. — Hendrie & 


Bolthoff Manufacturing & 
Supply Company, Mine & 
Smelter Supply Company, 
Mountain Electric Company, 
New England Electric Com- 
pany, Western Electric 
Company, Denver. 

Connecticut. —Electric 
Supply & Equipment Com- 
pany, Hartford. 

District of Columbia.— 
Doubleday-Hill Electric 
Company, National Electri- 
cal Supply Company, Wash- 
ington. 

Florida.—Florida Electric 
Company, Jacksonville. 

Georgia. — Western Elec- 
tric Company, Atlanta. 

Hawaii.— Hawaiian Elec- 
tric Company, Ltd., Hono- 
lulu. 

Illinois.— American Elec- 
trical Supply Company, M. 
B. Austin & Company, Cen- 
tral Electric Company, Com- 
monwealth-Edison Company, 
Dearborn Electric Company, 
Electric Appliance Com- 
pany, Illinois Electric Com- 
pany, Inland Electric Com- 
pany, Monarch Electric & Wire Com- 
pany, North Shore Electric Company, 
Western Electric Company, Chicago. 

Indiana.—Varney Electrical Supply 
Company, Evansville; Indianapolis 
Electric Supply Company, Varney 
Electrical Supply Company, Western 
Electric Company, Indianapolis. 

Iowa.—J. B. Terry Company, Cedar 
Rapids; McGraw Company, Sioux City. 

Kentucky.—James Clark, Jr., Electric 
Company, Louisville. 
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Louisiana.—Electric Appliance Com- 
pany, Electrical Supply Company, 
Western Electric Company, New Or- 
leans. 

Maryland.—Southern Electric Com- 
pany, Baltimore. 

Massachusetts.—George H. Buckmin- 
ster Company, F. S. Hardy & Com- 
pany, Pettingell-Andrews Company, 
Stuart-Howland Company, Western 
Electric Company, Wetmore-Savage 
Company, Boston. 

Michigan.—W. J. Hartwig Company, 
McNaughton-McKay Electric Com- 
pany, Miller-Seldon Electric Company, 
Frank C. Teal Company, Henry L. 
Walker Company, Detroit; C. J. Lit- 
scher Electric Company, Grand Rapids. 

Minnesota.—N orthern Electrical 
Company, Duluth; Electrical Engineer- 
ing Company, Northern Electrical 
Company, Western Electric Company, 
Minneapolis; Northwest rn Electric 
Equipment Company, St. Paul Electric 
Company, St. Paul. 

Missouri.—B-R Electric & Telephone 
Manufacturing Company,  Funsten 
Electric Company, Kansas City Elec- 
trical & Telephone Supply Company, 
Western Electric Company, Kansas 
City; Columbian Electrical Company, 
St. Joseph; Wesco Supply Company, 
Western Electric Company, St. Louis. 

Montana.—Butte Electric Supply 


Company, Montana Electric Company, 


Butte. 

Nebraska.—Korsmeyer Company, 
Lincoln; McGraw Company, Mid-West 
Electric Company, Western Electric 
Company, Omaha. 

New Jersey.— Newark Electrical Sup- 
ply Company, Newark. 

New York.—Esco Electric Supply 
Company, Havens Electrical Supply 
Company, Inc., Albany; Brooklyn Elec- 
trical Supply Company, Brooklyn; Mc- 
Carthy Brothers & Ford, Robertson- 
Cataract Electric company, H.. I. 
Sackett Electric Company, Western 
Electric Company, Buffalo; Alpha Elec- 
tric Company, Inc., Central Electrical 
Supply Company, Fullerton Electric 
Company, W. F. Irish Electric Com- 
pany, E. B. Latham & Company, 
Charles W. Leveridge, Inc., Mine & 
Smelter Supply Company, Northwest- 
ern Electric Equipment Company, Roy- 
al-Eastern Electrical Supply Company, 
Sibley & Pitman, Stanley & Patterson, 
Inc., Western Electric Company, New 
York; Wheeler-Green Electrical Sup- 
ply Company, Rochester; H. J. Gorke, 
Mohawk Electrical Supply Company, 
H. C. Roberts Electric Supply Com- 
pany, Syracuse Supply Company, Syra- 
cuse; Troy Electrical Company, Troy. 

Ohio.—Post-Glover Electric Com- 
pany, Western Electric Company, Cin- 
cinnati; Erner Electric Company, 
Lockwood-Luetkemeyer-Henry Com- 
pany, Republic Electric Company, 


Western Electric Company, Cleveland; 
Erner & Hopkins Company, Columbus; 
The F. Bissell Company, Toledo. 

Oregon.—Fobes Supply Company, 
Pacific States Electric Company, Port- 
land. 

Pennsylvania.—J. F. Buchanan Sup- 
ply Company, Elliott-Lewis Electrical 
Company, Inc., Jones-Beach & Com- 
pany, Novelty Electric Company, 
Philadelphia Electric Company Sup- 
ply Department, H. C. Roberts 
Electric Supply Company, Rumsey 
Electric Company, Frank H. Stewart 
Electric Company, Western Electric 
Company, Philadelphia; Doubleday-Hill 
Electric Company, Iron City Electric 
Company, W. T. McCullough Electric 
Company, Robbins Electric Company, 
Union Electric Company, Western 
Electric Company, Pittsburgh; Fuller- 
ton Electric Company, The Charles B. 
Scott Company, Scranton. 

Rhode Island.—Belcher & Loomis 
Hardware Company, Union Electric 
Supply Company, Providence. 

Tennessee.—Electric Supply Com- 
pany, Memphis. 

Texas.— Electric Appliance Company, 
Southwest General Electric Company, 
Western Electric Company. Dallas; 
Mine & Smelter Supply Company, 
Southwest General Electric Company, 
El Paso; Southwest General Electric 
Company, Tel-Electric Company, 
Houston. 

Utah.—Capital Electric Company, 
Inter-Mountain Electric Company, 
Western Electric Company, Salt Lake 
City. 

Virginia—Tower-Binford Electric & 
Manufacturing Company, Western 
Electric Company, Richmond. 

West Virginia.—H. S. Sands Electric 
& Manufacturing Company, Wheeling. 

Washington.—Fobes Supply Com- 
pany, North Coast Electric Company, 
Pacific States Electric Company, West- 
ern Electric Company, Seattle; Wash- 
ington Electric Supply Company, 
Spokane. 

Wisconsin.—Julius Andrae & Sons 
Company, C. J. Litscher Electric Com- 
pany, Milwaukee. 

The Association, since its Niagara 
Falls meeting, in 1908, has held quar- 
terly meetings for the discussion of 
business topics. The meeting which 
was held at the Hotel La Salle, Chi- 
cago, March 17, 18 and 19, was most 
important in the interest aroused and 
in the large attendance of members 
from all over the country, and the 
participation of the manufacturers of 
electrical apparatus and supplies in the 
sessions. 

The first day was devoted to a meet- 
ing of the geographic divisions to elect 
members of the executive committee. 
Later on the annual reports were read 
and committees elected. 
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The executive committee of 15 mem- 
bers was reelected. F. S. Price, Pet- 
tingell-Andrews Company, Boston, 
Mass., was elected chairman of the 
Eastern Division, and N. G. Harvey, 
Illinois Electric Company, Chicago, was 
elected chairman of the Central Di- 
vision. 

The second day was devoted to a 
joint meeting of the manufacturers and 
jobbers in the morning, and to a 
routine meeting of the jobbers in the 
afternoon. 

The third day was devoted to a 
morning executive session, and a visit to 
the Hawthorne works of the Western 
Electric Company. 

The subjects for discussion included 
the following: “Reasonably Perma- 
nent List Prices,” “Relations Between 
Producer and Distributor,” “The Rela- 
tion of Turnover to Gross Profits,” 
“Uniform Accounting System,” and 
“The Philosophy and Ethics of In- 
custry.” 
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The English Electrical Develop- 
ment Committee. 


Following upon our recent reference 
to the work that is to be undertaken by 
this new committee in England, J. W. 
Beauchamp, acting honorary secretary, 
furnishes the following list of members 
and the interests they represent. 

Representing the Incorporated Munici- 
pal Electrical Association: S. E. Fedden, 
chairman; S. T. Allen, F. Ayton, A. S. 
Blackman, R. A. Chattock, A. C. Cramb, 
Coun. Crowther, J. E. Edgcome, Ald. 
Ellaway, F. M. Long, H. Richardson, 
Ald. Pearson, H. F. Proctor, T. Roles, 
A. H. Seabrook, J. Smith, W. A. Vig- 
noles, G. Wilkinson, J. W. Beauchamp, 
acting honorary secretary. 

Representing the Association of Munici- 
pal Electrical Engineers: W. C. P. Tap- 
per. 

Representing the manufacturers: R. J. 
Ireland, British Thomson-Houston Com- 
pany; G. Maurice, General Electric Com- 
pany; H. C. Siddeley, Lancashire Dynamo 
Company; D. N. Dunlop, secretary. 

Representing Electrical Contractors’ As- 
sociation: L. G. Tate. 

Representing Cable Makers’ Associa- 
tion: L. B. Atkinson, W. T. Glover & 
Company, Limited. 

Representing Association of Electrical 
Power Companies: W. A. Chamen, A. 
de Turckheim. 

Representing British Electrical Federa- 
tion: W. L. Madgen. 

Representing Society for Electrical De- 
velopment, U. S. A.: F. W. Wilcox. 

Sub-committees were appointed to deal 
with the following matters: 

(1) Publicity. secretary, A. C. Cramb. 

(2) Electrical Installations, secretary, 
T. Roles. 

(3) Domestic Appliances, secretary, S. 
T. Allen. 
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FEDERAL TRADE COMMISSION- 
ERS’ POWER TO INVADE 
LARGE AND SMALL BUSINESS 
HOUSES IN SEARCH OF EVI- 
DENCE.’ 


By Elton J. Buckley. 


Trade questions of law continue to 
arise under the recently enacted Clay- 
ton anti-trust act. For example, I 
have received the following during the 
week from a New York trade paper: 

We are prompted to ask if you 
have prepared anything relative to 
the effect of the enforcement of the 
Clayton Act? 

It has been intimated to us that 
this measure, through the processes 
of the ‘trade commission that is au- 
thorized, can invade any business 
office and call for correspondence 
and records—not simply the offices 
of large concerns, but all concerns. 

If such is the case, an article 
along this line might be interesting. 
Now that Congress has passed the 

Clayton anti-trust act, which is an amend- 
ment to the familiar Sherman anti-trust 
law; and the Federal Trade Commission 
act, which transfers to a Government 
commission the authority over business 
which was formerly exercised by the 
Bureau of Corporations, the situation in 
a nutshell is this: The Clayton law for- 
bids various acts, which the law holds 
tend to restrict competition and create 
monopoly. Practically nothing is said 
in the act as to how the Government 
shall proceed to get evidence when it 
enforces the law, except the provision 
in Section 11 that authority to enforce 
the principal sections, where they refer 
to business, shall be vested in the Fed- 
eral Trade Commission. It should be 
understood that the two are companion 
‘acts, and will operate together. | 

The Federal Trade Commission act 
has its core in Section 5, which simply 
provides that “unfair methods of com- 
petition in commerce are hereby declared 
unlawful.” The balance of the act is 
devoted to creating a Federal Trade 
Commission, not only to enforce the 
above provision regarding unfair meth- 
ods of competition, but also the provi- 
sions of the Clayton act which are to 
some extent along the same line. How 
the Commission will work is set forth 
in the Federal Trade Commission act, 
and this brings me to answering the 
above inquiry, which in substance is, how 
will the Government go to work, when 
it has reason to believe that somebody 
is indulging in unfair methods of compe- 
tition, or is violating the Clayton anti- 
trust act in some of the ways set forth? 
Has it the power to descend upon any 
business concern, large and small, and 
root into its books and its papers, if it 
believes there is evidence there for the 
case it expects to bring? i 


1 Copyright, 1914 by Elton J. Buckley. 
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My judgment is that the Government 
is given by the Federal Trade Commis- 


‘sion act this very power, and that busi- 


ness houses of all descriptions, large and 
small, may legally be called upon at any 
time to open up their archives and bid 
the United States Government look in. 

Section 6 of the Federal Trade Com- 
mission act, touching this point, is as 
follows :— 


Sec. 6. That the commission shall 
also have power :— 

(a) To gather and compile in- 
formation concerning and to inves- 
tigate from time to time the or- 
ganization, business, conduct, prac- 
tices and management of any cor- 
poration, engaged in commerce, ex- 
cepting banks and common carriers 
subject to the act to regulate com- 
merce, and its relation to other cor- 
porations and to individuals, asso- 
ciations and partnerships. 

I italicize the last clause, because if 
the Government has power to investi- 
gate a corporation, in its relations with 
other concerns, naturally under this pow- 
er it could go into the offices of these 
other concerns and see what evidence it 
could find, bearing of course, upon the 
original inquiry. 

The act provides that the word “cor- 
poration” in the above provision shall 
mean “any company or association in- 
corporated or unincorporated, which is 
organized to carry on business for profit, 
and has shares of capital or capital stock, 
and any company or association, incor- 
porated or unincorporated, without 
shares of capital or capital stock, except 
partnerships, which is organized to car- 
ry on business for its own profit or that 
of its members.” 

There are several other provisions in 
the Federal Commission act which give 
the new body powers of investigation, 
ctc., but clause (a) of Section 6, which 
I have reproduced, is the main one and 
from that the Commission gets the most 
of its power, aided by Section 9, as 
follows :— 

Sec. 9. That for the purpose of 
this act the commission, or its duly 
authorized agent or agents, shall at 
all reasonable times have access to 
for the purpose of examination, and 
the right to copy any documentary 


evidence of any corporation being 


investigated or proceeded against, 
x x 


It is not made quite clear what the 
“documentary evidence of any corpora- 
tion” is, but I cite the provision to show 


in a general way the scope of the Com-: 


mission’s powers. 

I will try to show, by a concrete case, 
under ‘what conditions the Government 
will probably exercise this power, which 
it clearly seems to have, to invade busi- 
ness concerns of all kinds. 

Let us say that a large corporation, 
located in New York or in some other 


business center, is brave enough or fool- . 


ish enough to run counter to this new 
combination of laws. It sells the job- 
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bing or the retail trade—it makes no 
difference for the purpose of this illustra- 
tion—and it has sent letters and litera- 
ture to its customers in furtherance of 
the scheme, whatever it is, which the Gov- 
ernment is alleging is in violation of 
law. These letters and papers are sup- 
posed to be on file in the offices of the 
concern’s various customers. In addition 
thereto, those customers’ books, let us 
say, may show prices or payments, or 
discounts which confirm the arrange- 
ments made in the letters. Still again, 
the letter books .of those customers 
might show copies of letters written to 
competitors of the concern under inves- 
tigation, under pressure from the latter, 
which would also be a part of the origi- 
nal scheme. 

In my opinion, the Government would 
have the power, under this law, to go 
anywhere in search of evidence of this 
character, and it therefore behooves re- 
tail and wholesale concerns who handle 
products of concerns liable to run afoul 
oí the anti-trust acts, to live accordingly. 
Section 10 imposes a fine of $1,000 to 
$5,000 or imprisonment of not more 
than one year, or both, upon any person 
who neglects or refuses to produce docu- 
mentary evidence in obedience to the 
lawful requirements of the Commission. 

—— om 


Consular Recommendations on 
South American Trade. 

That the United States has in the 
last few years been making steady ad- 
vances in the markets of the various 
South American countries is plainly 
brought out in a publication just issued 
by the Bureau of Foreign and Domestic 
Commerce, entitled “Consular Recom- 
mendations on South American Trade.” 

Consular recommendations are well 
summarized in a report from Rosario, 
Argentina, which states that the prin- 
cipal factors in extending American 
trade may be included under five heads: 
investment of American capital, steam- 
ship facilities, credits, direct personal ef- 
fort and willingness on the part of 
American manufacturers to comply 
with local requirements. The matter 
of credits is constantly emphasized and 
an illustration is given of how the 
usual American practice of insisting on 
cash with order or cash against ship- 
ping documents works a hardship to 
South American importers. 

The publication referred to is of 29 
pages and is being distributed at five 
cents a copy by the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C. 

— eT 
Oklahoma Utilities Convention. 
The fourth annual convention of the 

Gas, Electric and Street Railway Asso- 
ciation of Oklahoma will be held in the 
Lee-Huckins Hotel, Oklahoma City, on 
May 12 to 14, inclusive. Harold V. 
Bozell, of Norman, Okla., isysecretary. 
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A Notable Southern Jobber—The Electric Supply 
Company, Memphis, Tenn. 


Some Facts Relating to an Up-to-Date Electrical Supply House Devoted Strictly to Wholesale Business. 


The Electric Supply Company, Mem- duit which comes in 10-foot lengths, so and glass insulator stocks, other ex- 
phis, Tenn., is one of the most enter- as to handle conduit on the elevator in a tremely heavy material, and the steam 
prising distributors of electrical material 
in the country. The officers are C. H. 
Harvey, president; W. R. Herstein, sec- 
retary and treasurer. The latter is an 
especially commanding figure in electrical 
circles, an ardent Jovian, under 
whose direction Memphis has become 
conspicuous for its progressiveness in 
correlating the efforts of civic and elec- 
trical business interests in developing the 
community. He is also prominent in the 
councils of the Electrical Supply Jobbers’ 
Association and an active participant in 
many other organizations devoted to the 
business and social welfare of Memphis 
and surrounding southern cities. 

The Electric Supply Company, which 
for many years has stood in the forefront 
in establishing modern methods of doing 
business, completed about four months 
ago its new office and warehouse build- 
ing. This, in many respects, is a model 


` The New Office and Warehouse of the Electric Supply Company, Memphis, Tenn. 


horizontal position, as it has been found heating plant, with which the building 
dangerous to handle it in an upright or is equipped. 
slanting position on a moving elevator. As the company does no retail busi- 


Rear of Warehouse of Electric Supply Com- 
pany, Memphis, Tenn., Showing 
Loading Platform. 


of its kind. The building is of rein- 
forced concrete, faced with white glazed 
tile, and is 40 feet wide by 236 feet in 
length. It is comprised of three stories 
and basement, the configuration of the 
building lot being such that the basement 
floor is on a level with the tracks of the 
Southern Railway. This arrangement al- 
lows the provision of a concrete loading 
platform, 10 feet by 40 feet at the rear . 
of the building and abutting on the rail- 
road’s right-of-way. An electric eleva- 
tor of three-ton capacity, with a 10-foot 
by 11-foot platform, gives ready access 


from the basement to the three other Office of the Electric Supply Company, Memphis, Tenn. 
floors for any kind or size of article it 
may be desired to handle. The dimen- The basement of the building besides ness, the front of the first floor is given 


sion of 11 feet in the elevator platform being used for shipping and receiving up to the city delivery counter, together 
was used to accommodate rigid iron con- purposes, contains porcelain, dry battery, with the vestibule leading up to the sec- 
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ond floor, on which the offices are lo- 
cated. Immediately to the rear of the 
city counter is a tile partition containing 
a doorway, back of which are located be- 
tween five and six hundred bins contain- 
ing the shelf stocks. The bin arrange- 
ment 1s exceedingly compact, and the en- 
tire shelf stock is within 25 feet of the 
city counter clerks. Within this same 
distance, is located a dumb waiter, ex- 
tending to the upper floors, which enables 
the counter clerks to handle their entire 
duties without ever leaving the counter 
for a distance exceeding 25 feet. This 
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the general office, which occupies a space 
of 40 feet by 75 feet, two sides of which 
are practically all glass All of the old 
furniture was discarded when the stocks 
and equipment were moved to the new 
building, and a complete equipment of 
sanitary office furniture was installed. 
With the floor entirely covered with 
cork linoleum, fresh white walls, ample 
ceiling height, uniform desk and cabinet 
furniture, the layout easily adapted itself 
to the use of modern ideas in illumina- 
tion, and the general effect is striking. The 
whole aspect indicates comfort, dispatch 
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EXCLUSIVE AGENCIES AND THE 
CLAYTON ACT. 


Important Sections the Subject of Dif- 
ferent Interpretations — Does the 
Law Prohibit All Exclusive Sales 
Contracts? 


Some time ago, Public Service Reg- 
ulation, Chicago, published a very inter- 
esting commentary regarding the Clay- 
ton act and exclusive agencies. This 
communication was prepared by that 
journal’s Washington, D. C., corre- 


Views in Several Departments of the Electric Supply Company, 


very materially expedites the handling of 
city trade, and saves contractor custom- 
ers considerable of their workmen’s time. 

On the first floor there are also lo- 
cated the wire, lamp cord, and conduit 
stocks, as well as any other material in 
the disposition of which the question of 
weight is to be considered. The shipping 
and packing clerks are also located on 
this floor, which, being on the street level, 
with a 16-foot court running the entire 
length of the building, and three double 
delivery doors, enables the company to 
accommodate quite a number of trucks, 
drays and express wagons at one time. 

On the second floor front is located 


and efficiency. The remainder of the sec- 
ond floor contains the stationery rooms, 
wash rooms, in addition to which there 
is also space for the stock of motors, 
generators, fan motors, and other material. 

The third floor is devoted mainly to 
incandescent lamps, and also contains the 
stock of shades, reflectors, arc lamp 
globes, wood pins, brackets, cross arms. 

It is interesting to note that the com- 
pany has secured an insurance rate of 44 
cents per $100 on the stock, and 15 cents 
per $100 on the building proper, which, it 
is believed, will compare favorably with 
the insurance rates paid by any other job- 
ber in the country. 


Memphis, Tenn. 


spondent, and because of its bearing 
upon many questions intimately con- 
nected with the manufacture and sale 
of electrical material, is quoted below, 
in full: 

“What are termed the ‘Price Discrim- 
ination’ and ‘Exclusive Agency’ sec- 
tions of the Clayton anti-trust law are 
the occasion for much speculation and 
concern on the part of manufacturers 
and jobbers, and many members of 
Congress are in receipt of requests 
from their constituents asking for an 
official interpretation of these impor- 
tant provisions. These communica- 
tions show thata marked difference of 
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opinon exists among manufacturers 
and attorneys regarding these sec- 
tions, especially touching those clauses 
of the law relating to exclusive sales 
contracts. This difference of opinion, 
as to the exact application of the terms 
of the law, exists also among mem- 
bers of both houses of Congress. 

“In some quarters one may hear the 
assertion made that the Clayton act 
absolutely prohibits all exclusive sales 
contracts; in other congressional quar- 
ters, equally as well informed on the 
intent and purpose of the law, the opin- 
ion prevails that the act does not make 
all exclusive sales contracts illegal, 
and that its provisions only apply to 
those contracts which create an actual 
monopoly, or are designed substan- 
tially to lessen competition. 

“Under this latter interpretation, the 
majority of exclusive sales contracts 
are not prohibited by the law, as only 
a minimum number of such contracts, 
it is asserted by trade experts in the 
government departments, are executed 
with an intent to monopolize, or to 
lessen competition. By far the greater 
number of such cantracts, it is said, are 
made to extend trade and maintain 
prices, and. the most experienced au- 
thorities referred to hold that such pur- 
poses and intent do not violate the 
Clayton act. 

“However, no official interpretation 
of this ‘exclusive agency’ provision of 
the law is possible at this time. This 
is one of the problems that will con- 
front the new Federal Trade Commis- 
sion. 


Disputed Provisions of the Law. 


“These ‘Price Discriminations’ and 
‘Exclusive Contracts’ provisions of the 
Clayton act are embraced in Sections 2 
and 3. Stripped of their legal verbiage, 
these sections provide in substance as 
follows: 

“Section 2. It shall be unlawful for 
any person to discriminate in prices 
between different purchasers of com- 
modities sold for use or resale within 
the jurisdiction of the United States 
where the effect of such discrimination 
may be to substantially lessen compe- 
tition or tend to create a monopoly, 
provided that it shall not be unlawful 
to discriminate in prices between pur- 
chasers of commodities on account of 
the difference in grade, quality or quan- 
tity of the commodity sold, or that 
makes allowance for difference in 
cost of transportation, the discrimina- 
tion in the same or different communi- 
ties being made in good faith to meet 
competition; provided, that it shall not 
be unlawful for one to select his own 
customers in bona fide transactions not 
in restraint of trade. 

“Section 3. It shall be unlawful for 
any person to sell or contract for sale 
of any commodity, or fix a price there- 


for, or discount from or rebate upon 
such prices on condition or under- 
Standing that the purchaser shall not 
deal in the goods of a competitor of 
the seller where the effect of such sale, 
or contract for sale, may be to sub- 
stantially lessen competition, or tend 
to create a monopoly. 

“The interpretation of the scope of 
these leading provisions was a matter 
of such importance to the membership 
of the National Implement and Ve- 
hicle Association, that General Man- 
ager McCullough submitted these sec- 
tions of the law to the association’s at- 
torneys for analysis and opinion. 


Sections Legally Analyzed. 


“From the bulletin giving the views — 


of counsel the following extracts may 
prove of interest, especially to manu- 
facturers: 

“‘We are of the opinion that under 
both sections of this act above re- 
ferred to, it is purely a question of fact 
under all the circumstances whether 
such a contract does violate the act. 
It 1s specifically provided in Section 3 


‘as follows: ‘‘Where the effect of such 


sale or contract for sale may be to sub- 
stantially lessen competition or create 
a monopoly.” Therefore, it is apparent 
that such a contract in itself is not de- 
clared illegal, unless by virtue of that 
contract it does substantially lessen 
competition gr create a monopoly.’ 

“We are aware that in many in- 
stances contracts giving dealers exclu- 
sive right to handle a single line of 
goods in a territory has been the life 
oi competition, and we believe that if 
the conditions warrant or show that 
such a condition exists and that the 
contract does promote competition, not- 
withstanding it may be exclusive in its 
terms, that it does not come within the 
provisions of the act.’ 

“*However, we must not lose sight of 
the fact that under this act, a person 
who thinks he is injured in his business 
may sue in the District Court of the 
United States without respect to the 
amount in .controversy, and recover 
three times the amount of his damage, 
together with his costs and attorney’s 
fees. Another remedy is by complaint 
to the trade commission and an inves- 
tigation by that commission.’ 

“*We will say further that similar 
acts passed by some of the states, al- 
though without some of the exceptions 
contained in this act, have been sus- 
tained. The acts of the states, how- 
ever, are generally more stringent than 
this act. For instance, the exclusive 
contract law of the state of Texas is 
more strict in its terms than the act 
here. The unfair-competition law of 
the state of South Dakota is more 
strict in its terms than this law be- 
cause this act does permit a manufac- 
turer to select his own customers; it 
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does make it a positive condition that 
the contract, rebate, price, or discount 
must have a tendency to lessen compe- 
tition or create a monopoly. The act 
does not declare a contract giving to a 
person the exclusive right to sell, abso- 
lutely illegal: it must be shown that the 
contract has a tendency to lessen com- 
petition or creates a monopoly and in 
that respect it is dissimilar from the 
act of Texas, which declares that such 
a contract is illegal.’ 

“In view, however, of the tendency 
of the times and that large powers are 
given to the Federal Trade Commis- 
sion, we feel that as this is a new and 
untried law, and as there is practically 
no precedent, except as we have above 
indicated, established as a guide, we 
feel that great precaution should be 
used.’ 

““This act might be construed 
strictly, and possibly it is the intent of 
Congress that it should be so con- 
strued, and the rule of reason applied 
in the tobacco cases should not be ap- 
plied if a case should be brought be- 
fore the courts under this act.’ 

Views of Judiciary Committee. 

“It may be of interest to note, in 
this connection, the views of the 
House Committee on the Judiciary on 
the provisions under consideration. 
This is the committee of which Judge 
Henry D. Clayton, of Alabama, was 
chairman at the time the bill was 
framed and passed the House of Rep- 
resentatives. In its report recommend- 
ing passage, the committee submitted 
a carefully prepared analysis of each 
important provision of the bill. 

“It was this committee which gave 
the name ‘tying’ contracts to the ex- 
clusive agreements referred to in the 
bill. The committee holds to the view 
that the terms of the bill do not pro- 
hibit or forbid exclusive agencies; in 
fact, it held that the law was not de- 
signed to apply to agencies properly so 
termed. The views of the committee 
harmonize in a general way with the 
opinion rendered by the attorneys of 
the National Implement Association. 

“Treating of Section 3 of the bill, re- 
garding exclusive contracts, the com- 
mittee said: 

““This section of the bill has appar- 
ently been much misunderstood, and 
great confusion seems to have arisen 
in regard to its provisions. Whether 
designedly or from a misunderstand- 
ing of its purport, we know not, but it 
has been contended very earnestly that 
its provisions prevent exclusive or sole 
agencies. It not only does not prohibit 
or forbid exclusive agencies, but, on 
the contrary, it in no way whatever 
relates to agencies properly so termed. 
Let us therefore consider what this sec- 
tion really accomplishes. It prohibits 
the exclusive or—“tying” contract made 
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between the manufacturer and the 
dealer by purchase or lease, whereby 
the latter agrees, as a condition of his 
contract, not to use or deal in the com- 
modities of the competitor or rival of 
the seller or lessor. It is designed 
‘merely to prevent this unfair trade 
practice now so common throughout 
the country, and which is generally re- 
garded by everyone who has given the 
subject any serious consideration as un- 
just to the local dealer and to the com- 
munity and as monopolistic in its ef- 
fects. The section provides that any 
person engaged in commerce who 
either leases or makes a sale of goods, 
wares and merchandise in the United 
States or in any places under its juris- 
diction on the condition or understand- 
ing that the lessee or purchaser there- 
of shall not use or deal in the goods, 
wares, merchandise, machinery, sup- 
plies, or other commodities of a com- 
petitor of either the lessor or seller 
shall be deemed guilty of a misde- 
meanor and punished as provided in 
the section. The words “or fix a price 
charged therefor or discount therefrom 
or rebate upon such price” are merely 
descriptive of the different methods 
used by the manufacturers to induce 
the dealer or local merchant to enter 
into this exclusive or “tying” contract, 
which obligates him to surrender a 
right which every dealer should enjoy, 
namely, to handle any manufacturer’s 
goods, wares, or merchandise he sees 
fit to handle. Of course, the manufac- 
_turer must offer some very flattering 
and extraordinary inducements on his 
part, for otherwise no dealer would be 
foolish enough to enter into any such 
contract. The first inducement in ev- 
ery case must of necessity relate to 
price.’ 

““By fixing the price so high that 
the retail dealer will make an extraor- 
dinary or unusual profit on the commo- 
dities actually sold, the manufacturer 
is enabled to induce him to enter into 
an arrangement whereby the local 
dealer can actually increase his profits 
for the time being at least by giving up 
his entire trade in competitive com- 
modities which he is compelled to han- 
dle on a small margin. But, rest as- 
sured that, when the local dealer en- 
ters into such a contract and gives up 
a portion of his trade to rivals, he at 
Once attempts by the aid of the manu- 
facturer to establish a monopoly in the 
trade of the commodity handled under 
the exclusive contract and sold at a 
higher profit. If the transaction re- 
sults in completely driving out com- 
petitive articles from the community as 
the contract by its terms takes them 
out of the business of the local dealer, 
there can be little room to question the 
contention of the advocates of this sys- 
tem that both the manufacturer and the 
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dealer are benefited by the transaction. 
If, on the contrary, the local merchant 
who has tied his hands by an exclusive 
contract cannot drive out of the com- 
munity competitive articles and there- 
by secure a monopoly of the trade in 
his immediate locality, it is manifest 
that he has been seriously hampered 
and injured in his business by the re- 
strictions placed upon him by his con- 
tract. But the advocates of this sys- 
tem and practice of monopoly, in deal- 
ing with this question, never look be- 
yond the manufacturer or the local 
dealer to the millions of American 
consumers wht are compelled to pur- 
chase daily the necessary food, raim- 
ent, and all the necessities of life 
through the ordinary channels of trade 
in their respective communities. What 
about the interest of consumers—the 
general public—the American people, 
as a whole? How do they fare under 
this unnatural arbitrary system and 
trade practice devised by American 
manufacturers and put in operation by 
great and powerful combinations in 
trade for their own enrichment and 
with the ultimate view of obtaining a 
complete monopoly in their special line 
of industry? Undoubtedly, the system 
results in higher prices to consumers. 
Great department stores and mail-order 
houses flourish under it. Local custom- 
ers cannot purchase or obtain at their 
local stores particular commodities de- 
sired and often necessary, and hence 
are compelled to send their money 
abroad in order to secure the desired 
commodity which ought under any fair 
system to be procurable in their local 
community through their local dealer. 
On account of this very condition, the 
temptation to the local merchant is 
very strong to break away from his 
contract and to deal in the commodities 
of others. The needs of his customers 
demand constantly that he should do 
so.’ 


“The customer having once gone to 
another dealer or procured the desired 
commodity through a mail-order house 
may not return to his local dealer and 
the goods purchased under an exclusive 
or “tying” contract may remain on the 
shelves of the local merchant unsold. 
The local dealer has invested his 
money in them; he has paid for them; 
they belong to him. But the manufac- 
turer has a contract that binds him not 
to deal in other like commodities. So 
every such contract provides for a dis- 
count from or rebate upon such price 
as a further inducement for the local 
merchant or retailer to enter into a 
discriminating contract which ties his 
hands. g > 


“‘The local dealer is required under 
the contract system to purchase and 
pay for each article secured for his 
business. He is required to contract 
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for purchase on condition that he will 
not deal in like articles manufactured 
by competitors. If he cannot sell the 
commodities so purchased, he must go 
out of business. It was shown in testi- 
mony before the committee during the 
recent hearings that a certain automo- 
bile manufacturing company, with a 
capital of only $2,000,000, had made a 
profit of $25,000,000 net on their invest- 
ment in a single year. Was that a 
profit on the $2,000,000 actually invest- 
ed by the manufacturing company? 
Not at all. It was the profit on that 
$2,000,000 supplemented by many times 
that many millions actually invested by 
local dealers in the machines of that 
company by so-called selling agencies 
throughout the country. The selling 
agencies are not in reality agencies at 
all, but are purchasers and owners of 
machines who have paid the full price 
therefor under contracts conditioned 
that these same dealers will not deal in 
the machines of any competitor or ri- 
val company. These extraordinary 
profits have been made largely on 
money actually invested in machines 
by customers, hundreds of which re- 
main unsold in the possession of the 
local dealer. This illustration alone is 
sufficient to show the absolute unfair- 
ness of any such practice or system. 
The system is wholly bad for consum- 
ers and the general public, and in its 
last analysis detrimental to the inter- 
ests of local dealers generally.’ 
‘Under the original draft of the bill 
the practices referred to were penalized 
and made a misdemeanor, but this 
clause was stricken out. Section 4 of 
the act, however, authorizes any per- 
son who shall be injured in his busi- 


‘ness or property, by reason of any- 


thing forbidden in the anti-trust laws, 
to sue therefor, without respect to the 
amount in controversy, and recover 
threefold the damages sustained, and 
also the cost of such suit, including at- 
torney’s fee. 

“Whether the penalties stipulated for 
violations under the Sherman Anti- 
Trust law are applicable to the two 
sections in question is a matter gener- 
ally believed to rest largely, if not ex- 
clusively, with the Federal Trade Com- 
mission, to whose jurisdiction the en- 
forcement of these important provi- 
sions is specifically assigned.” 

——_—_—_.»--- o 
Society for Electrical Development 

Issues Successful Selling Sug- 

gestions. 

A valuable book of 56 pages entitled 
“101 Successful Selling Suggestions” has 
been compiled by the Society for Elec- 
trical Development, Incorporated, for the 
benefit of all employees of its members 
who are engaged in selling anything elec- 
trical. These suggestions were carefully 
selected from 750 sales ideas submitted. 
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“PROMPT SHIPMENT” — WHAT 
DOES IT MEAN IN BUSINESS 
CONTRACTS? 


By Elton J. Buckley. 


Two large Eastern houses are deep 
in a lively controversy over the meaning 
of the word “prompt” when it is used 
to describe time of shipment. In other 
words, what does “prompt shipment” 
mean? The particular article that the 
controversy is about is potatoes, but it 
might be anything else. There is al- 
ways more or less uncertainty in buyers’ 
and sellers’ minds as to just what a sell- 
er obligates himself to do when he 
agrees to “prompt shipment”; and if a 
controversy arises later it is very often 
found that buyer and seller are far apart 
in their understanding of what was 
meant by prompt shipment. 

Therefore something in this article as 
to the legal meaning of prompt shipment. 

In the case I have referred to, the buy- 
er ordered a car of potatoes “prompt 
shipment.” He needed them to fill a 
municipal contract, but that is not im- 
portant, as he did not tell the seller. 

The seller was slow about filling the 
order, but got the car loaded in six days 
from the time he received the order. 
Even this was only after he had received 
several letters from the buyer, urging 
haste. By the time the car reached its 
destination the buyer had had to buy 
elsewhere to protect his contract, and 
more than that the market had decidedly 
declined. The buyer therefore refused 
to receive the car, on the ground that 
shipping in six days was not prompt 
shipment. 

Of course, if his contention was cor- 
rect, his course was perfectly right. 
Needless to say he would have had 
neither a legal nor a moral right to re- 
ject merely because the price had drop- 
ped. 

The seller at once locked horns, mak- 
ing the counter contention that prompt 
shipment meant shipment within ten 
days. Having shipped in six, he claimed 
that he was well within his contract. 
The buyer claimed that prompt shipment 
meant shipment within three days, and 
there the issue joined. The case will 
doubtless have to be fought out in court: 
just because two men did not see fit to 
express their exact meaning in apt 
words, instead of using a general term 
that can be interpreted many ways. If 
the buyer wanted his potatoes in three 
days, he could easily have said so, and 
avoided this controversy. 

Now what does “prompt 
mean? 

The courts have laid down no rule 
which will apply to all cases. Each case 
is a law unto itself, upon its own par- 
ticular circumstances. Naturally 


shipment” 


1 Copyright, January, 1915, by Elton J. 
Buckley. 
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“prompt” has a different meaning with 
peaches than it does with dress goods. 
All that the courts have done is to lay 
down the general principle that “prompt 
is synonymous with quick, sudden, pre- 
cipitate.” One New York case made the 
following definition :— 

Prompt shipment as used in a 
contract which provides that certain 
rails should be promptly shipped 
from Europe to New York, means 
with expedition, directly or at once. 
It admits of less delay than would 
be permitted if the shipment were 
within a reasonable time. 

Wherever goods are ordered, and no 
time is set for their shfpment, the law 
is that they must be shipped within a 
reasonable time. What is a reasonable 
time depends on the peculiar circum- 
stances of the given case. Therefore, 
where a contract calls for prompt ship- 
ment, it means quicker shipment than 
where shipment is merely to be made 
within a reasonable time. 

In another case in which the meaning 
of prompt shipment came into question, 
the general principle was laid down that 
prompt meant “ready, quick, expedi- 
tious.” 

This being applied to the potato case, 
means, I take it, that the seller was un- 
der obligation to hustle about and get 
the potatoes off at the earliest convenient 
moment. There is no warrant whatever 
in the cases for his contention that he 
had ten days in which to make the 
shipment, or even six. “Quickly,” “sud- 
denly,” “expeditiously,” or “precipitately” 
certainly mean nothing like ten days. 

My experience is that in business con- 
tracts for the sale of goods, there is far 
too much use of indefinite phrases that 
mean one thing to the seller and another 
to the buyer. If the seller of the pota- 
toes had any idea that he had to ship 
within three days, he might not have 
made the contract at all, nor would the 
buyer if he had dreamed that the seller 
had ten days. This shows how the in- 
definite meaning of a word like “prompt” 
can really break a contract wide open. 
No word should be allowed to get into 
any business contract, the meaning of 
which is not fixed, universally agreed 
upon, and definite. There is no room 
whatever for argument or doubt as to 
the meaning of a provision that “ship- 
ment is to be made within three days 
from the date hereof,” and the terms 
ought to be expressed just that definitely. 

_——}-- 
James J. Hill an Optimist on 
Electricity. 


The Northwestern Electric Equipment 
Company, St. Paul, Minn., publishes a 
most interesting monthly called “The 
Northwestern Buzzer.” The usual fea- 
tures of merit are well worthy of care- 
ful attention. Particularly interesting is 
the article in the February issue, en- 
titled “Electricity, the Most Adaptable 
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Physical Force,” by James J. Hill. The 
editor, J. M. Hannaford, Jr., manager 
of sales of the company, is to be con- 
gratulated, and with his permission the 
article is reprinted as follows: 

“The steam engine revolutionized the 
industrial world. But steam power must 
be applied directly to the work to be 
done. Electric energy can be carried 
almost anywhere and into it other physi- 
cal forces may easily be transformed. It 
has, therefore, taken the place of millions 
of human hands. Nor is there any as- 
certained limit to the uses to which it 
may be put. 

“A large proportion of the people 
now living in Saint Paul can remem- 
ber when every street car in the city 
was dragged by animal power; when 
the first sputtering arc lights on street 
corners or in large halls, to which 
they were adapted, were curiosities; 
when electric house lighting was un- 
known; when the hundreds of com- 
mercial and household devices operated 
by electric power had no existence out- 
side of some dim idea in the inventor’s 
brain. A great transformation has been 
wrought in the life-time of a single gen- 
eration. 

“Railroad engines, street cars, elevators, 
all sorts of light power machinery are 
now fitted with electric motors. The 
mysterious force is busy about our 
houses, lighting, sweeping, sometimes 
heating them, and performing deftly and 
quietly scores of lesser tasks. Seeing 
what has already happened, it is hard to 
imagine any kind of physical service to 
which this modern force may not pos- 
sibly be applied. 

“The country, too, calls for it. Trolley 
cars and telephones now reach much of 
our farm area. But as soon as the de- 
mands of the cities have been supplied, 
the electrical invasion will bring more 
ease and comfort to the workers on the 
land. Especially is there room for it in 
the as yet imperfectly supplied North- 
west. Much of the manual labor about 
farm buildings might be performed by 
this supple agent that already knows how 
to milk a cow. 

“At any moment some new method of 
transforming latent or unutilized forces 
into electricity may make possible an- 
other advance as important as the prog- 
ress of its past. Edison has more than 
once believed himself to be on the point 
of generating electricity from coal with- 
out combustion. Wind power and the 
pull of gravity may be available pos- 
sibilities. 

“The earth as a natural magnet, and 
the atmosphere as a reservoir of elec- 
trical energy, may be drawn upon by 
some happy find or some studious com- 
bination of inventive genius. 

“Saint Paul is not only a valuable home 
market for electrical appliances, but a 
supply point for the Northwest. Few 
predictions are so_safe as that the scope 
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General Supply Department, Rush Brothers. 


and the practical utility of electrical im- 
provement and adaptation will be vastly 
extended. They are working and grow- 
ing factors in the life of this as of every 
other city. They have in the future, 
perhaps, their greatest acts to perform 
in the continuous performance of our 
changing world.” 
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Rush Brothers Open New Elec- 
trical Supply Store at Hot 
Springs, Ark. 


Rush Brothers, electrical supply dealers 
and contractors of Hot Springs, Ark., 
opened their new place of business at 911 
and 913 Central Avenue, adjoining the 
public utilities office, on the evening of 
February 28. A general invitation had 
been extended to the public, and notwith- 
standing bad weather hundreds of resi- 
dents and visitors were present. It was 
the consensus of opinion that the display 
was well arranged and reflected high 
credit upon the men promoting the enter- 
prise. 

For the general supply department there 


is available a room 23 feet by 78 feet, 
with a basement of the same dimensions, 
and there is also a room 20 feet by 78 feet 
devoted exclusively to fixtures, with a 
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basement underneath 43 feet by 78 feet. 
A glass partition divides the supply room 
and the fixture department, and there is 
also a glass partition between the fixture 
room and the office. The office is so ar- 
ranged that that department can over- 
see the work of both the supply depart- 
ment and the fixture room. 


All lights in the fixture room are con- 
trolled by individual pull switches, and 
the fixtures are marked in plain figures 
so that the customer can turn on and off 
the lights and get full information respect- 
ing the individual equipment. The work 
shop is located in the basement, which is 
also used as a surplus stock room. 


On the evening of the opening a dem- 
onstration of a fireless cooker and elec- 
tric range was given by Miss Bertha 
Baughman, who is in charge of the domes- 
tic science department of the local high 
school. Coffee, toast and biscuits were 
served, and this had a great deal to do 
with the success of the evening’s enter- 
tainment. 

The accompanying illustrations give a 
good idea of the arrangement of the store, 


Fixture Room, 


Rush Brothers, 
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showing in detail the assembly of equip- 
ment in the fixture room, and the exhibit 
arrangements in the general supply store. 
The other illustration shows at the ex- 
treme left the front windows of the gen- 
eral electric supply department, in the 
center the window display of the fixture 
room, and at the right the offices of the 
Citizens Electric Company. 


ee 


Philadelphia Electric Meeting. 


Five hundred electrical men of Phil- 
adelphia attended a “get-together” 
meeting at the Hotel Adelphia roof 
garden on March 5. The meeting was 
held under the auspices of the Com- 
mercial Branch of the Philadelphia 
Electric Company Section of the Na- 
tional Electric Light Association. In- 
vitations were sent to the Society for 
Eiectrical Development to have staff 
men present to deliver addresses, and 
four of its staff responded. In this 


way the meeting became a co-operative . 


meeting for the Society. It was quite 
apparent that the affair was a success 
from every point of view, the Phil- 
adelphia contractors, 268 being present, 
dealers, and _ central-station employees 
learning more about the splendid work 


of the Society, and at the same time - 


having an enjoyable evening. 

W. H. Johnson, in his short address, 
gave the Society and its work a splen- 
did endorsement. W. C. L. Elgin paid 
tribute to the co-operative work that 
had been done by the Society. J. M. 
Wakeman outlined the work of the or- 
ganization, what it had accomplished 
for the industry, and spoke of the plans 
for Electric Week. 

George B. Muldaur, H. W. Alexander, 
and A. J. Edgell also spoke, the last 
two showing lantern slides. 

George B. Muldaur, in charge of the 
field co-operative work of the Society, 
told of conditions he had found on his 
extended trip about the country and of 
the efforts made to further the co-opera- 
tion between electrical interests. 

H. W. Alexander, manager of the 
publicity work of the Society, gave an 
illustrated talk on what the Society 1s 
doing in this line, particularly in help- 
ing the smaller central stations and 
electrical dealers to get more business. 

A. J. Edgell gave an illustrated ad- 
dress on store and window displays, 
showing some of the helps given by 
the Society to make these displays 
most effective. The meeting closed 
with an entertainment. 
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Jobber Furnishes Special Street- 
Car Posters to Stimulate Appli- 
ance Campaign. 

One of the prominent features of the 
successful washing-machine and vacuum- 


cleaner campaign conducted by the To- 
ledo Railways & Light Company re 
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cently, was the series of ten large at- 
tractive street-car posters furnished by 
the Western Electric Company. Three 
of the posters are shown in the accom- 
panying illustrations. Their effectiveness 
is readily apparent. 

Five of the posters, which were on 
the washing machine, appeared in every 
car in Toledo during the first ten days 
of the campaign which were devoted to 
the sale of the washing machines. The 
posters were changed in the cars every 
other day. 
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Street-Car Posters Used at Toledo. 


The second ten-day period, on vacuum 
cleaners, was conducted in the same man- 
ner as the first, posters of the vacuum 
cleaner being changed in the cars every 
two days. 

Co-operative advertising work of this 
character, conducted jointly by the job- 
ber and retailer, is bound to be pro- 
ductive of the most satisfactcry re- 
sults. 
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AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY. 


Annual Report of the Directors to the 
Stockholders for the Year Ended 


December 31, 1914. 
@ 


As an index of business conditions in 
the United States, this year’s report of 
the American Telephone and Telegraph 
Company has unusual interest. 

Without progress there can be no pros- 
perity is the way President Theodore N. 
Vail sums up the situation. Telephone 
business has not suffered as much as other 
industries, but the growth of the Bell sys- 
tem has been retarded. Therefore Mr. 
Vail goes back to first causes and in a 
letter accompanying his report gives a 
searching analysis of economic conditions, 
which have put two million people out of 
cmployment. This letter is reproduced 
quite fully on other pages of this issue. 

An Epochal Year. 

The opening of the transcontinental 
telephone line, bringing San Francisco 
within commercial talking distance of the 
principal cities on the Atlantic seaboard, 
gives particular interest to the engineer- 
ing features of the year’s report. 

“Few can appreciate the years of in- 
defatigable labor on the part of our en- 
tire staff and the immense sums of 
money which this achievement has cost, 
and fewer still can foresee the countless 
ways in which it will, from now on, make 
for the benefit of all the service rendered 
to the public everywhere. In the Bell 
system standardization does not mean 
standing still, but means increasing ef- 
fort, continually improving and upbuild- 
ing. The plant is like a living organism 
always growing larger and being renewed 
bit by bit as it grows. Under the intelli- 
gent direction of the engineering staff, 
plant of all kinds costing more than $425,- 
000,000 was added tp the Bell system in 
five years, and plant to the value of more 
than $175,000,000 was taken out and re- 
moved from service. Each year large 
sums are spent in scientific, engineering 
experimentation and development work 
which saves millions to the associated 
companies and their subscribers. 

“One of the year’s developments was an 
underground cable which in its diameter 
of two and five-eighths inches carries 
2,400 telephone wires.” 

From a legal standpoint the Bell system 
is in an excellent condition, there being 
no suit pending against the American 
Telephone and Telegraph Company or 
any of the associated companies, charging 
any violation of any state or federal laws. 

Not Profit Sharing. 

Welfare work, pension and sick benefit 
plans are reported to have demonstrated 
their practical value. During the year 
benefits were paid in 20,915 cases of dis- 
ability or death, and at the end of the year 
211 former employees were being carried 
on the pension rolls. The total amount 
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expended for all classes of benefits was 
$1,388,261, most of it among the lower 
salaried employees to whom the loss of 
wages, even for a short period, would 
have been a hardship. The recent offer 
of stock at a low price on installments 
was intended as an encouragement to sav- 
ing and over 30,000 employees availed 
themselves of this offer. 

“This has been termed by some ‘profit 
sharing.’ It should not be. It is an in- 
vestment by which the employee becomes 
also a proprietor, and he occupies the 
dual relation of proprietor and employee, 
which if it can be worked out to its full- 
est possibilities will be ideal.” 

In this connection it is shown that for 
each employee there is an average in- 
vestment in plant of $5,338 which gives 
a gross revenue per employee of $1,408, 
of which $656 is distributed in wages, $79 
in taxes, $337 in supplies and expenses, 
$271 as charges for capital and $65 re- 
served for contingencies. 

“It takes an investment of nearly four 
dollars to earn one dollar in gross reve- 
nue. This dollar of gross revenue is di- 
vided. Forty-six and one-half cents are 
paid in wages to employees, five and one- 
half cents go for taxes and twenty-four 
cents go for material and other expenses, 
a very considerable part of which ulti- 
mately goes for wages, leaving as a net 
operating revenue twenty-four cents, of 
which about twenty cents pays for the 
use of the four dollar capital invested. 
The remaining four cents of surplus reve- 
nue are actually expended for plant addi- 
tions, of which about one-half is for 
wages. 

“In any enterprise even of small mag- 
nitude, capital is as necessary as are em- 
ployees. Without capital there can be no 
employment of workers. Without work- 
ers there can be no employment of cap- 
ital.” l 

The report shows how soundly the Bell 
system is financed even as compared to 
government undertakings. 

Administration. 

An interesting description is given of 
the development of the Bell organization 
from the time when electrical science was 
in its laboratory swaddling clothes and 
the telephone was called a “Yankee toy” 
for which no proper financial support 
could be obtained. 

It is show how the local companies 
were organized and how the need of a 
common remedy for a common trouble 
resulted in a central clearing house and 
finally in the centralized general adminis- 
ration with its enormous economies, its 
wonderful contributions to the perfection 
of the art and value of the service, now 
the premier service of the world. 

Control and Regulation. 

As far as Mr. Vail can forecast the 
future, regulation and control by commis- 
sions or business courts have become a 
permanent feature of our economic laws. 
He points out that these processes could 
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not be perfect from the start, but are 
being improved. , 

“It is for the public to combine, to en- 
courage, support and sustain all these 
courts and commissions and the judges 
and members of commissions, and above 
all to abandon condemnation of all cən- 
clusions when they differ from selfish de- 
sires or opinions based on one-sided and 
insufficient information. It is for the pub- 
lic to reatize that any particular gain, if 
at the expense of other interests, is no 
permanent gain at all, that all business or 
public prosperity is based upon each party 
to any transaction getting some benefit 
from it. 

“And above all, if there are to be courts 
of commerce or commissions then the set- 
tlement of all mattters which have been 
referred to such courts by the legislature 
should be left to them.” 


Telephone Conditions. 


An increase of 515,976 telephone sta- 
tions has been added to the Bell system 
during the year, despite the retardation of 
growth. Also 1,364,583 miles of wire for 
exchange and toll service were added dur- 
ing the year in the Bell system alone, not 
including the additions by connecting 
companies. In traffic the number of mes- 
sages shows the small gain of slightly 
over 2 per cent. 7 

“Most of this retardation of growth 
occurred in the latter half of the year 
and steps were at once taken to reduce 
the expenditures for new construction by 
postpoining such extensions as were not 
immediately necessary, wıth the result 
that the additions to the plant, which at 
the beginning of the year were estimated 
to aggregate $56,000,000, were only $50,- 
000,000. 

“For the year 1915 it is estimated that 
current additions to plant will aggregate 
about $35,000,000 and construction work 
is now proceeding on that basis. The 
general business conditions, particularly 
as they affect the demands for telephone 
service, are being carefully studied and 
watched and should they improve, as is 
hoped, the construction program can be 
promptly increased to whatever extent it 
seems justified. | 

“The gross revenue in 1914 of the Bell 
system—not including the connected in- 
dependent companies—was $226,000,000; 
an increase of over $10,000,000 over last 
year. Of this, operation consumed $81,- 
400,000; taxes, $12,200,000 or 1.54 per 
cent on the outstanding capital obliga- 
tions; current maintenance, $31,600,000; 
and provision for depreciation. $41,500,000. 

“The surplus available for charges, etc., 
was $50,300,000, of which over $18,900,000 
was paid in interest and $30,300,000 was 
paid in dividends. 

“The total capitalization, including in- 
ter-company items and duplications but 
excluding re-acquired securities of the 
companies of the Bell system, is $1,419,- 
039,668. Of this $624,324,761 is owned 
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and in the treasury of the companies of 
the Bell system. 

“The capital stock, bonds and notes pay- 
able outstanding in the hands of the pub- 
lic at the close of the year were $794,- 
714,907. 

“If to this be added the current ac- 
counts payable, $26,214,274, the total out- 
standing obligations of every kind were 
$820,929,181, as against which there were 
liquid assets, cash and current accounts 
receivable, of $87,066,862, leaving $733,- 
862,319 as the net permanent capital ob- 
ligations of the whole system outstand- 
ing in the hands of the public. 

“As stated in previous reports, we be- 
lieve from appraisals made by our en- 
gineers that the cost of reproduction of 
the physical plants of the Bell system 
would exceed their book cost by some 
$61,000,000, aside from all intangibles. 

“The net earnings of the American 
Telephone and Telegraph Company for 
the year were $40,557,977.29, approximate- 
ly the same as in the previous year. The 
interest charges were $8,223,163.23 and the 
dividends at the regular rate of 8 per 
cent per annum were $27,572,674.72. Of 
the resulting balance there was carried 
to reserves $2,500,000 and to surplus $2,- 
262,139.34. 

“The only change in the outstanding 
capital stock and bonds of this company 
during 1914 was the issue of $65,600 par 
value of stock through the conversion of 
$86,000 of the 4 per cent convertible bonds 
of 1906. 

“For the $344,681,900 capital stock 
$369,219,358 has been paid into the treas- 
ury of the company; the $24,537,458 in 
excess of par value represents premiums.” 

The number of shareholders was 59,415 
on December 31, showing an increase of 
3,432 during the year. 

Although not effective until 1915 men- 
tion is made of the plan recently an- 
nounced, by which employees of two 
years’ service or more in the Bell sys- 
tem are aided to become stockholders of 
the company to the extent of a limited 
number of shares each, which they are to 
pay for out of their wages at the rate of 
$2.00 per share per month. 

In conclusion Mr. Vail says that the po- 
sition the Bell system holds with the pub- 
lic is entirely due to the fact that the Bell 
service has been consistently built upon 
the policy of creating a service of such 
great benefit and advantage to the public, 
and rendered at prices so well within its 
value to all—so well adapted to the use 
of all, as being a direct pecuniary advan- 
tage to each user—that none are too poor 
to take advantage of it, and none so in- 
dependent as to get along without it. 

To this policy, to this organization, and 
tu every individual member of it belongs 
the credit of making the Bell system what 
it is—the premier system of the world and 
the model after which every universal svs- 
tem throughout the world is built. 
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Public Service. 


A Letter by President Theodore N. Vail, to the Stockholders of the American Telephone and 
Telegraph Company. 


The commentary made herein upon present conditions in public service as it relates to economic 
and social welfare, is so full of significance and so lucid in its conclusions that it is well worth the care- 
ful reading of everyone. Mr. Vail has contributed many valuable utterances heretofore. The con- 
tribution herewith is so wholesome in its plain dealing with the facts in the case, and so patriotic in its 


inspiration and philosophy that it readily becomes a classic in business literature. —The Editors. 


Theodore N. Vail has set forth in a letter addressed 
to the security holders of the American Telephone and 
Telegraph Company, supplementing his annual report, 
an abstract of which appears on another page of this 
issue, his views respecting the general business situa- 
tion and the course which should be pursued all along 
the line to effect restoration of common prosperity. 
While admitting frankly and tersely that “there is a 
condition of disturbance, of economic unsettlement, 
which cannot continue indefinitely,” he insists that the 
country was never in better shape basically and adds 
confidently that only combined effort to inculcate 
sound ideas and true understanding is requisite to the 
prompt removal of obstacles which now bar the way 
to general and permanent revival of business. Al- 
though perhaps not optimistic in the strict meaning of 
the word, Mr. Vail’s message is distinctly heartening 
and breathes positive encouragement with respect to 
the immediate future. 

After pronouncing agriculture, manufacturing and 
transportation, including intercommunication, the bases 
of all industries, he sums up the existing situation in 
these words: 4. 

“During the quarter of a century just passed these 
three principal industries increased about two times and 
now represent about $100,000,000,000 of invested cap- 
ital. This development and this new wealth of $65,- 
000,000,000 in these enterprises alone, was made pos- 
sible by, and was coincident with, the development of 
transportation. 

“The capital invested in Public Service and Manu- 
facturing increased during the quarter of the century 
at the rate of nearly $1,500,000,000 per year; the number 
of employed increased about 100 per cent and their 
yearly compensation over $3,500,000,000 or 130 per 
cent. In enterprises of transportation and intercommu- 
nication the capital increased over $15,000,000,000 or an 
average of $600,000,000 per year; employees over 175 
per cent, with an increase in yearly compensation of 
$1,350,000,000 or over 200 per cent. 

“The normal employment in the public service and 
manufacturing industries alone should be at the present 
time nearly if not quite 12,000,000 with annual earnings 
of from $7,200,000,000 to $7,500,000,000. 

“All employment is far below normal. There are 
fully 2,000,000 unemployed, whose yearly earnings 
should be at least $1,250,000,000. These unemployed 
are now living at the expense of their savings, their 
friends, or the public. If they were employed nor- 
mal conditions would be restored, the circle of inter- 
dependent conditions would be balanced, prosperity 
would be restored. 

“If there could be a restoration of conditions which 
would inspire confidence in their securities sufficient 
to command the capital with which to begin the ex- 


penditure of even a part of the $1,000,000,000 a year 
needed to put these enterprises in a position to meet 
the demands of the country, both as a ‘going’ and 
as a ‘growing’ concern, it would soon restore the nor- 
mal conditions of employment, expenditure, consump- 
tion, production. The circle of industrial conditions 
would be again balanced, shops and factories would be 
filled, and instead of the bread line there would be a 
working line night and morning between places of 
employment and homes.” 

How can this be accomplished? Mr. Vail answers: 

“The most vital of all present economic problems 
are the relations between the public and public service 
utilities, particularly those of interchange and inter- 
course—What constitutes proper regulation and con- 
trol—what is the best method of securing their proper 
maintenance and further extension. 

“Movement is life—intercourse and interchange are 
the basis of civilization and commerce. 

“The United States of today, in all its magnificence, 
has been created—its latent possibilities made tangible, 
its prosperity maintained, its growth continued—by or 
because of these means of intercourse and interchange. 
The maintenance and continued growth of this pros- 
perity will be in a great measure dependent upon the 
maintenance and continued growth of the utilities 
which furnish these facilities. All other utilities or 
industrial or commercial enterprises are subordinate 
to and dependent upon them. 

“It is the generally accepted belief that utliities are 
dependent on the public, rather than the public de- 
pendent on them; while neither could exist without 
the other, means of intercourse and interchange are 
the advance agents. Competition, control, regulation 
and legislation have been looked upon as the causes or 
forces which have enabled or compelled industrial en- 
terprises to improve and extend their service; to in- 
crease production; to pay increased wages and taxes; 
and at the same time to decrease charges for service 
rendered. While these have been to some extent a stim- 
ulus, the wonderful improvement which has been made 
has been coincident, and indissolubly connected with 
the replacement of the old ‘rule of thumb’ methods, by 
methods of scientific operation. Investigation re- 
search, and the application of the results to both oper- 
ation and production have produced ‘much more’ and 
‘much better’ from the same or less effort and expend- 
iture, and have obtained valuable products from what 
had heretofore been wasted; much to the benefit of 
the worker, the public served and those responsible 
for the work. There is a lack of consistency in the 
understanding respecting enterprise and initiative, and 
the relations between capital and labor, the employer 
and the employee. There are many ideals and beau- 
tiful theories which in time we hope may be realized. 
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But commerce and industry are dependent upon the 
purchaser and consumer, and so long as the human 
factor of self interests, as it now exists, controls them 
in their dealings, so long must the effect of that same 
existing human factor be taken into consideration by 
commerce and industry in their relations with both 
producer and the worker. 

“Public service enterprises when prosperous are large 
employers of labor and large purchasers and con- 
sumers of all varieties of products and manufactures. 
Their activity means employment and circulation of 
money, which in turn means further consumption of 
products and manufactures, and the further employ- 
ment of labor. Employment means ability to pur- 
chase. Ability to purchase means consumption. Con- 
sumption means production, and production for which 
there is a demand means prosperity. Abundant em- 
ployment makes the worker his own master. He can 
afford to purchase and consume production. Without 
employment he is a burden on his savings, his friends 
or on the community. 

“It is a great revolving circle of civic and industrial 
conditions, no beginning, no ending. So long as it is 
unbroken, so long as each condition is balanced by 
the others, so long as all changes in conditions are al- 
lowed to take place by evolution from old to new, or 
so long as these changes take place with sufficient 
deliberation to allow other conditions to become 
adapted to the changes, so long all will go well and 
there will be peace, prosperity and progress. 

“In such times and such conditions everything goes 
so smoothly that economic life seems commonplace 
and monotonous; then come the revolutionary 
changes brought about through those who are too in- 
different, careless and unthinking to resist the influ- 
ence of too radical theorists. 

“When the balance is broken by these changes, and 
the relations between the conditions are changed fast- 
er than any adjustment between them can take place, 
then comes disturbance. Continued disturbance is in- 
evitably followed by disaster. 

“To maintain present conditions only, or even ob- 
tain actual though not normal increase, does not mean 
progress, and is not a sound economic position. It is 
the normal increase that must be had if we are to 
maintain our relative position and provide for the mil- 
lions yearly added by new generations and new immi- 
gration. 

“The entire public, working or investing, should all 
stand by and uphold a control and regulation which will 
be thorough and effective, and at the same time equi- 
table, just and practical. But has the public ever re- 
mained complaisant when brought face to face with dis- 
turbance, uncertainty and unemployment, caused by too 
drastic action or too radical legislation upon economic 
conditions or industrial enterprises? 

“Regulation and control by commissions or business 
courts have, so far as anyone can forecast the future, 
become a permanent feature of our economic laws. 
Like all new departures from established practice, it 
could not be perfect from the start. Practice and ex- 
perience and evolution on the lines pointed out by prac- 
tice and experience can make perfection. The few 
years’ experience has brought out prominently both 
good and bad features, but it has demonstrated that 
there are great possibilities of good and a strong 
probability, if not a certainty, that there can be had 
through them, a satisfactory solution of the economic 
problems, as well as the correction of such business 
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practices, of inherent badness, as were forcing other- 
wise conservative and right-seeing and right-believing 
people into the ranks of the extreme radicals. It has 
demonstrated that if the progress and development of 
the past are to be maintained, there must be abundant 
opportunity for individual initiative, as well as individ- 
val reward for pioneer work. Too often-repeated inves- 
tigations and inconsequential hearings waste the time 
of the officials and the revenues of the corporations. 
Regulation can be too drastic and interfere too much 
with operating. Neither economy nor efficiency comes 
from revolutionary methods. 

“Control and Regulation can become destructive in- 
stead of constructive; they can by delay paralyze com- 
merce; they can through decrees of inexperienced offi- 
cials impose unnecessary burdens and unnecessary ex- 
penditure upon corporations; they can require too 
many regulations and theories of operation and too 
many undeveloped experiments in plant and equip- 
ment; they can very easily run into operation. De- 
mands of labor for increased wages and shorter hours, 
and demands of the public for increased service, must 
be met by increased revenue, produced by increased 
rates. The application of scientific and improved 
methods to operation produced great results in reduc- 
tion of expenses, because it had an unworked field to 
start with, but it cannot be expected that the same ratio 
of progress will be indefinitely maintained. The ir- 
reducible minimum in unit expense has been reached in 
some industries and soon will be in all. 

“A corporation, no more than an individual, can 
be bound hand and foot, and yet be active or give good 
service. 

“Bankrupt public service, in time, means bankrupt 
communities.” 

These are axioms which clearly, in Mr. Vail’s judg- 
ment, should serve as guides to trade and public serv- 
ice commissions composed of the most able and expe- 
rienced men obtainable. Indeed, he declares emphatic- 
ally, “until everyone realizes, believes and acts on the 
belief that no man is too big timber for a court of 
commerce or public service commission, these courts 
cannot have their proper position in the mind of the 
public. If the public can be brought to realize fully 
that the problems to be solved by these courts are the 
most vital of all questions, and to the whole public far 
more vital and important than any of the questions be- 
fore the higher courts, then and not until then will 
these business courts have their proper position in the 
public mind and be esteemed for their true worth. 

“It is then for the public to combine to encourage, 
sappan and sustain all these courts, commissions and 

dr udges and members of commissions, and above all 
a abandon condemnation of all conclusions when they 
differ from selfish desires or opinions based on one- 
sided and insufficient information. It is for the public 
to realize that any particular gain, if at the expense of 
other interests, is no permanent gain at all, that all 
business or public prosperity is based upon each party 
to any transaction getting some benefit from it.” 

Mr. Vail concludes his letter with these words: 

“The public mind which has been excited and influ- 
enced by exaggerated, misleading and mistaken state- 
ments of irregularities, realizes that most of them had 
no foundation in fact. Those that did exist cannot be 
repeated; business conscience and public morals, as 
well as regulatory laws will not permit. Other irregu- 
larities will creep in, for where there is abundance pro- 
duced by labor, there will be many who want a part of 
it without labor. Take the fetters and restrictions off 
the employment market, keep a good watch on those 
who do not want to labor, and punish those who be- 
tray confidence. Wealth never will be distributed 
equally nor always employed wisely, but where it ex- 
ists in abundance there is always a chance for those 
we are willing to exchange their labor for some 
of it.” 
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FIXATION OF ATMOSPHERIC 
NITROGEN. 


Meeting of American Institute of 
Electrical Engineers and American 
Electrochemical Society. 


The 305th meeting of the American 
Institute of Electrical Engineers, held in 
the Engineering Societies’ Building, New 
York City, on the evening of March 12, 
was a joint meeting with the New York 
Section of the American Electrochemical 
Society. It was devoted to a discussion 
on the fixation of atmospheric nitrogen. 
President Paul M. Lincoln called the 
meeting to order at 8:25 p. m. The 
first paper on this subject was presented 
by Leland L. Summers. This was fol- 
lowed by a paper by Frank B. Washburn 

1 “The Cyanamid Process”. The two 
papers were discussed together. 


General Survey of Present Methods. 


The nitrogen contained in the at- 
mosphere is in an inert form and does 
not readily lend itself to chemical reac- 
tions. To overcome this is the prov- 
ince of “nitrogen fixation.” There 
are very definite commercial limitations 
involved in accomplishing this as the 
world’s supply of nitrogen has been 
readily obtained from vast natural de- 
posits of sodium nitrate in Peru and 
Chile and the production of a substitute 
must be at a competitive cost. There 
are four methods of fixing atmospheric 
nitrogen: (1) producing nitric acid di- 
rectly by the electric arc; (2) using 


heat of electric furnace to combine 


nitrogen with such a substance as 
calcium carbide (giving calcium cyan- 
amid); (3) producing ammonia directly 
from hydrogen and nitrogen, as in 
Haber process, where a catalytic agent 
is used; (4) combination at high tem- 
perature produced by combustion. 
Theoretical considerations indicate 
most rapid reaction at high tempera- 
ture, the end product depending also 
upon the masses of the several com- 
pounds present. Thermodynamic 
equilibrium is considered. Various 
theories of reaction are explained, and 


the processes of  Birkeland-Eyde, 
Schonheu, and Pauling, for directly 
producing nitric acid are described. 


These electrical processes for fixing 
nitrogen have a very low efficiency, 
due to utilizing thermal energy only. 
Combinations of electrical and chemical 
methods promise the most important 
developments, especially the cyanamid 


process. The Serpek and Haber 
processes are also considered. Com- 
parative figures are given showing 


amounts of energy necessary per kilo- 
gram of nitrogen fixed, and the general 
economics of the subject are discussed. 


The Cyanamid Process. 


Of the four processes which have 
been commercially considered (Serpek, 
Haber, arc and cyanamid) the two lat- 
ter have proved to be commercially 
practicable and the last named of great- 
est importance because by it the unit 
of fixed nitrogen is most cheaply pro- 
duced. The two processes now pro- 
duce ahout 100 tons of fixed nitrogen 
annually, valued at $25,000,000. The 
cvanamid process produces about two- 
thirds of this. Nitrate of soda and sul- 
phate of ammonia constitute 80 per 
cent of the raw nitrogen products, of 
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which 80 per cent go into agricultural 
fertilizers. -The other principal uses are 
as nitric acid, ammonia, and in dyes 
and other chemical compounds. The 
author then considered the importance 
of fertilizer in agriculture and proceeded 
to an economic discussion of the ele- 
ments entering into its production, with 
a comparison of methods. The arc 
process produces primarily nitric acid, 
the cyanamid process ammonia. The 
held of application of nitric acid as such 
is Only about one-tenth that of other 
nitrogen compounds. Considered com- 
mercially, the relation of raw materials, 
availability of power, and market for 
the products is very important and the 
conditions for the arc process are not 
favorable in this regard. Ammonium 
phosphate was stated to be the most 
favorable form of fertilizer. The 
cyanamid process is the best for sup- 
plying the necessary ammonia. The 
expense of producing a unit of nitrogen 
by this process is as low as that for 
the power alone or the other costs alone 
by the are process and consequently 
less than half of the total. Even in pro- 
ducing nitric acid the cost of power 
would have to be brought as low as 
$4.00 per annum per horsepower for 
the arc process to be as cheap. The 
Haber process also involves a cost 
nearly double that of the cyanamid 
process. Moreover, the initial invest- 
ment for a given yearly output is less 
for the cyanamid process than for 
either of the others, amounting to about 
1.5 times the annual value of product. 
There is an almost interminable line of 
derivatives which can be successfully 
made from cyanamid. Some of these 
were then discussed, notably ammonia 
gas and dicyandiamid, which is useful 
for dyes and explosives. Recently a 
new process has been developed for 
oxidizing ammonia to nitric acid at 
hich efficiency. Also, argon gas has 
been produced in quantities for use in 
electric lamps. 


The discussion was opened by Joseph 
W. Richards, who emphasized the impor- 
tance of the new industry and said the 
papers presented had covered the techni- 
cal and commercial sides in a most ex- 
cellent manner. Last summer he visited 
the plant at Rjukanfos, Norway, which is 
the largest using the arc process. It 


utilizes 250,000 horsepower and the prod- 


uct is shipped all over the world. It 1s 
thus one of the largest electrochemical in- 
dustries in the world. A town of 10,000 
inhabitants has grown up around the 
plant in a valley which five years ago con- 
tained but five houses. 

He referred also to the cyanamid and 
Serpek processes. The striking thing 
about all was their great inefficiency from 
the energy standpoint. At Rjukanfos 
the efficiency is about 1.4 per cent. The 
cvanamid process utilizes about 6 per cent. 
The Serpek process has about the same 
thermal efficiency, but has not been com- 
mercially operative, although about $500,- 
000 have been spent in experimental work 
with it. This process produces alumina 
as a by-product. To produce all the 
alumina at present utilized in the alumi- 
num industry would require the produc- 
tion of only 40,000 tons of nitrogen. 

J. L. R. Hayden questioned the pro- 
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priety of basing the limitations of the arc 
process upon thermodynamic equilibrium. 
Both the work of Haber and his own ex- 
periments make this very doubtful. The 
use of arcs of different temperature in- 
dicated no direct relation between the con- 
centration of nitrous oxide and the tem- 
perature. The order of electrodes with 
respect to production of nitrous oxide was 
as follows: iron, titanium, carbon, cop- 
per. The order of boiling points is: car- 
bon, titanium, iron, copper. Carbon, which 
gives the highest arc temperature, is low 
in efhiciency; while iron and copper, with 
approximately the same arc temperature, 
are at the opposite ends of the list. With 
low-temperature arcs, such as mercury, 
it is easily possible to get concentrations 
above those representing thermodynamic 
equilibrium. He had been led to the con- 
clusion that the production of nitrous ox- 
ide by the arc is essentially a dissociation 
phenomenon. The more rapidly the gases 
are cooled down to a low temperature, 
and the lower the initial temperature, the 
higher the percentage of nitrous oxide ob- 
tained. 

David B. Rushmore pointed out the re- 
lation of civilization to the conservation 
of fertility in the surface soil. 

Charles A. Doremus referred to the 
early chemical investigations along these 
lines, which have been brought to light 
by the book “Chemistry in America” by 
Edgar F. Smith. Among these is a refer- 
ence to the manufacture of nitric acid 
from atmospheric nitrogen in 1802 by Fe- 
lix Pascalis, using the apparatus of Guy- 
ton de Morveau. 

F. V. Henshaw referred to the transpor- 
tation problems which have been men- 
tioned by Mr. Washburn and the desira- 
bility of locating a plant on tide water. 

Mr. Washburn in reply pointed out that 
phosphate rock is found in commercial 
quantities in this country only in two 
places: Florida and Tennessee. It is 
cheaper to transport by water from Flori- 
da to Canada than by rail to an adjoining 
state. There is, however, an advantage 
in concentrating an industry at one point, 
as is well illustrated in meat packing. The 
best place to locate a large plant employ- 
ing water power in immense quantities is 
in the Mississippi Valley with water trans- 
portation to New Orleans. In answer to 
another question he stated that the rela- 
tive tonnage involved in making ammo- 
nium phosphate is four parts of raw ma- 
terial to one of finished product. 

Mr. Summers then closed the discussion. 
Answering Mr. Rushmore’s question as to 
the action of the electric field, he stated 
that the temperature effect in producing 
dissociation is so great that any electrical 
effect is negligible. The only important 
element in the arc process is consequently 
the thermal energy. On the other hand 
ozone can be made at low temperature. 

The meeting was followed by a luncheon 
and smoker. 
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: New England Question Box Convention. 


A very successful spring gathering 
of New England electrical men oc- 
curred at the American House, Boston, 
March 11 and 12. The convention was 
conducted in the form of an informal 
discussion of topics vital to the indus- 
try, many of the 300 members present 
taking part freely. The convention was 
held under the auspices of the New 
England Section, National Electric 
Light Association, the Electric Vehicle 
Association of America and the Boston 
Motor Car Club. 

Sessions occupied full days Thurs- 
day and Friday, with a dinner Thurs- 
day evening, at which 250 were pres- 
ent. The occurrence of the Boston 
Auto Show at the same time gave an 
added attraction for men coming to 
Boston from all parts of New England. 

President L. D. Gibbs, of the New 
England Section, opened the first ses- 
sion. He said this was to be the least 
expensive convention of its size ever 
held, its cost not exceeding $100. Mr. 
Gibbs stated that at a meeting of the 
Executive Committee of the National 
Association, held recently in New York 
it was decided that manufacturing in- 
terests will be given representation on 
that committee. The new organiza- 
tion of manufacturers will be for the 
purpose of enabling them to discuss 
their peculiar problems by themselves, 
and at conventions of the N. E. L. A. 
they will take opportunity to mingle 
with their customers. 

Welles E. Holmes, manager of the 
Cambridge Electric Light Company, 
then took charge of proceedings as 
manager for the day. He spoke of the 
value of the convention to the young 
man. The latter should always im- 
prove opportunities for self-help, and 
not depend entirely on his company, 
he said. l 

Eugene Carpenter, of the Buzzards 
Bay and Martha’s Vineyard lighting 
coinpanies, had charge of the question 
box. 

Steam power was the first topic. 
Mr. Holmés told of the cure of smoke 
troubles at Cambridge by the installa- 
tion of Taylor stokers, which had in- 
creased boiler capacity and eliminated 
smoke. The same effect can be 
brought about in part by proper hand- 
firing. Feed slowly; three shovelfuls 
of coal rather than ten at once; watch 
dumping, to prevent fuel waste, he said. 

John Seed, Worcester Electric Light 
Company, said coal with 20 per cent 


volatile matter will produce some 
smoke if forced. If cleaning is done 
hastily some smoke will result. It is 


well to take 10 to 15 minutes for this 
process. Mr. Seed held that the opera- 
tion of boilers at 150 per cent of nom- 


inal capacity was most efficient, but 
sometimes 200 to 250 per cent is 
reached. 

W. R. Eaton, chief engineer of the 
Cambridge company, gave 175 to 300 
per cent as his practice, superheating 
coils being installed. 

R. W. Rollins, of Worcester, said 
his company makes a public point of 
its smokeless chimneys. A member 
recommended the installation of steam 
jets under the fuel bed to prevent 
clinker formation. These are made by 
perforating a section of pipe, which 
lasts about a year before renewal. 

On the next topic, generators and 
motors, the question was asked 
whether there was any objection to the 
slotting of commutators on 600-volt 
direct-current interpole motors. Opin- 
ion was expressed that this is a feasible 
method: of improving commutation. 

Suggestions offered under the gen- 
eral subject were: The posting of a 
notice of “Don’ts” near the starting 
switch of all motors, the customer to 
receipt for the notice. This is aimed at 
accident prevention to apparatus on 


the company’s three-phase, 550-volt 
service. 
Another: “I had an armature shaft 


which twisted off one of our hoist- 
ing motors. I had it welded, then 
straightened and turned it down and 
installed it in truck with a loss of only 
2.5 hours.” 

The general subject of welding was 
discussed and it was pointed out that 
care 1s needed to see that welds are 
not superficial. A repair to the shaft 
of a 15-horsepower motor was inter- 
esting. The shaft was turned down 
0.25 inch and a new bushing shrunk 
On, giving good service. 

The subject of storage batteries was 
then taken up. The question was 
asked why central stations often buy 
distilled water when condensed steam 
could be used. 

A Fall River member said his com- 
pany used condensed steam. At 
Lawrence a low-cost distilling appa- 
ratus with gas flame is used. In 
Worcester natural filtered water is 
used, the water being exceptionally 
pure. E. W. M. Bailey said a four- 
inch pipe with a tap on each end and 
12 feet of 0.25-inch copper tube would 
make a distilling apparatus, at a cost 
of about $10. Live steam from the 
boiler is passed into it. 

C. A. Mixer, of Rumford, Me., 
bought a standard still, and placed it 
on an electric hot plate. He under- 
stood certain battery companies an- 
alyzed local waters to see if they were 
sufficiently pure to use without re- 
sorting to distilled water. 


A suggestion for cutting slate or 
marble switchboards or panels when 
in position was, to use a high-speed 
power hack-saw blade, ground like a 
keyhole saw and clamped in a ker- 
fed wood handle. Near live wires it 
can be used dry. 

The subject of reverse-phase relays 
on elevators received much attention. 
David W. Beaman, of New Bedford, 
thought a customer installing an ele- 
vator should install this apparatus, 
omission of which may lead to trouble. 
A member suggested the location of 
the relay just within the service con- 
nection. The placing of the apparatus 
close to the motor has the disadvan- 
tage of not disclosing change of phase 
until the motor is started. 

“How can voltage regulation be 
maintained within three per cent at 
customers’ services on long rural 
lines with 50 consumers having a con- 
nected load of from 5 or 6 lamps each, 
up to a two-horsepower motor, scat- 
tered along the line, without invest- 
ment in copper that is prohibitive be- 
cause of the small items?” was asked. 

C. R. Hayes, of Fitchburg, Mass., 
said his company has one General Elec- 
tric pole-type regulator to counteract 
the line drop of a 2,200-volt five-mile 


line. It serves to compensate for line- 
drop variation in the 24 hours. W. P. 
Schwabe, of Thompsonville, Conn., 


said his company had 4 or 5 pole-type 
regulators, but the Public Utilities 
Commission objected. The Board of 
Health of a community caused the re- 
moval of one because of excessive 
noise. On a 10-mile line, a regulator 
is installed 4 miles out and a trans- 
former giving a 5-volt boost, 7 miles 
out. At the end of the line is a 15- 
horsepower motor, which runs a re- 
frigerating plant. Sufficiently good 
service is maintained at off-peak times. 
The company has 6 to 14-mile lines, 
with scattered customers, and there 
is some difficulty in conforming to the 
regulating Commission’s requirements. 

A member company reported that 
it had two single-phase automatic in- 
ductive regulators connected in a two- 
phase light and power feeder circuit. 
The motors on the regulators are of a 
three-phase special high-torque design, 
and when operated continuously for 
even a few minutes will heat a great 
deal. During the day, when the volt- 
age fluctuations are frequent, caused 
by the power load, these regulator 
motors heated and caused trouble. This 
has been eliminated by installing an 
Anderson low-voltage time switch in 
the secondaries of the motor operating 
the regulators and setting it to dis- 
connect the motor during the day. 
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The charts taken from the circuits 
show the voltage regulation to be as 
good during the day without the auto- 
matic regulator as with it. 


Transformers and Oil Switches. 


The following suggestions as to 
transformers and oil switches were of- 
fered: “Some time ago we installed a 
discarded 50-watt 2,200/110-volt poten- 
tial transformer on our 220-volt light- 
ing service to supply current for our 
signal bells and home; it has worked 
very satisfactorily.” 

“When no protective devices are in- 
stalled on constant-current transform- 
ers, an alarm bell can be arranged to 
ring in case of open circuit.” 

“A potential regulator in an outside 
transformer house caused trouble by 
either raising or lowering voltage in 
jumps or hanging up at its high or low 
point. The trouble found was that the 
primary relay was not level and the 
guides on the solenoid had worn hol- 
low in its bearing and would stick. 
The relay was leveled and bearing 
reamed out and trouble overcome.” 

“In two instances where the cus- 
tomer has reported that the operator 
received a shock from compensators, 
we have found that this apparatus was 
so installed that water was in the oil 
case, thereby conducting the electric- 
ity to the outside metal.” 

“Enameled conduit is the real thing 
for oil switch connecting-up. It has 
the following points: Stiffer, straight- 
er, and needs no painting.” 

A member pointed out the prevalent 
neglect of oil switches in customers’ 
services, particularly as to the care of 
oil therein. Mr. Mixer held that both 
drying and filtering of oil was needed; 
his company attends to this in appa- 
ratus installed on customers’ premises. 
Mr. Carpenter suggested a tap and 
cock at the bottom of apparatus, to 
make a test of oil more readily acces- 
sible. Oil and mud settle in the base 
of the transformer and strata of this 
could thereby be removed with readi- 
ness. 

The Boston Edison Company report- 
ed that it tests and filters transformer 
oil in its own apparatus, but not in 
consumers’. 

Mr. Hayes, Fitchburg, asked if any 
company had a regular policy as to in- 
specting oil levels in transformers. Mr. 
Holmes, Cambridge, stated that his 
company does this regularly in sum- 
mer. 

Mr. Sawyer, of Salem, said his com- 
pany makes a regular yearly inspec- 
tion of line transformers, testing for 
grounds, contacts and oil level. All 
low-level units are filled. If any 
ground is discovered, secondary leads 
are run to see if the trouble is in the 
transformer or in the customer’s lead. 
All new secondaries now being in- 
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stalled are being thoroughly grounded. 

C. B. Burleigh, Boston, said com- 
panies might well investigate oil in 
compensators and switches on custom- 
er’s premises, though trouble seldom 
results. 

In Cambridge a regular inspection 
of 550-volt three-phase motor service 
is made on the principle of safety. 

Mr. Carpenter: “See that oil is 
properly supplied to apparatus early 
in the spring, to safeguard against sum- 
mer lightning.” 


Employees. 


On the subject of the employee, Mr. 
Gibbs told of the value of company 
sections. He held that the central sta- 
tion should not pay employees’ dues in 
the N. E. L. A.; each man ought to 
boost for himself. 

Suggestions bearing on the employee 
were: 

One company offers a monthly 
first and second premium to any em- 
ployee reporting conditions that might 
cause injury to employees or the pub- 
lic, or cause loss or waste. 

Let employees use a memorandum 
sheet for the recording of details per- 
taining to their work. 

Employees’ identification cards, bear- 
ing the employee’s photograph and sig- 
nature, and that of the manager, are 
better than metal badges. 

Advice to employees: Always pre- 
sent a neat appearance; rely on your- 
self, don’t depend on information 
checked up by others; check up order 
of suites in apartment houses. 

Improvement of service is often 
brought about by co-operating with 
employees, and  edudational work 
through an Employees’ Club. The 
Blackstone Valley Gas & Electric Com- 
pany, Woonsocket, R. I., has done 
much along these lines. The manager, 
A. F. Townsend, said: “The biggest 
and most vital question today is serv- 
ice. A company is judged by the qual- 
ity of the service it renders; most of 
its problems are related to it. Its 
basis is the employee, and on him de- 
pends the quality of service rendered. 
If an improvement in service is to be 
effected it must come through the em- 
ployee. To this end we have our Em- 
ployees’ Club, now in its fourth year. 
We feel that our service has been 
greatly improved, especially during’ the 
past season, inasmuch as we have made 
an active attempt to better our serv- 
ice. We worked on the theory that 
service, like the individual, never re- 
mains motionless.” 

The company publishes a “Service 
Code,” which has been discussed in the 
club meetings. Talks on phases of the 
business have been with good effect. 
Social aspects of club life are fostered, 
and suppers, entertainments and Christ- 
mas festivities held. At the latter the 


Vol. 66—No. 12 


entire families of employees were pres- 
ent. 

Out of 70 employees released from 
evening duty, an average of 40 and a 
maximum of 68 employees have at- 
tended the meetings. 

At Plymouth, Mass., an employees’ 
club has recently been formed, the ob- 
ject being for all to become acquaint- 
ed and gain an esprit de corps for the 
work. 

The territory of the Buzzards Bay 
companies is in four divisions. Bi- 
monthly meetings of superintendents 
and employees are held, when prob- 
lems of mutual interest are discussed. 


Thursday Afternoon Session. 


The afternoon session opened with 
accounting as the topic. The ques- 
tion was asked how prepayment meters 
were treated in summer when custom- 
ers are away. One member company 
regularly bills the customer at the min- 
imum price per month. 

Is $25 income on $100 invested a 
safe allowance in figuring extensions? 
F. J. Lyon, Waterbury, Conn., gave the 
following as a proper basis of figuring: 
Take the cost of the extension and add 
17 per cent for overhead and super- 
vision; allow 15 per cent on the amount 
(6 per cent interest and 9 per cent de- 
preciation), then multiply by two, to 
cover operating expenses, which may 
be reckoned at 50 per cent of gross in- 
come. The result is $35 on the $100 
of investment. 

Mr. Hayes pointed out that lighting 
and power extensions must be consid- 
ered on a different basis. Mr. Schwabe 
said the ratio of 33 per cent was an 
old-established one, but the ratio must 
be increased as rates are reduced. A 
member stated that his directors 
wished extensions made when a return 
of 10 per cent was in sight, but this 
was entirely impracticable, he thought. 

On the subject of requiring a de- 
posit from small residence customers 
before connecting service, it was gen- 
erally agreed that it is better policy 
not to require a deposit but to learn 
the customer’s reliability and follow 
up his account closely. L. D. Gibbs 
suggested co-operating with the tele- 
phone company in securing customers’ 
credits, thus saving duplication of ef- 
fort. When an applicant for service 
calls by telephone, let the central sta- 
tion’s credit man call up the telephone 
credit department, and if the latter is 
going ahead in installing service the 
lighting company may properly do so 
without further investigation. De- 
partment-store credits, and the records 
of lighting companies in cities from 
which the applicants came, may also 
be utilized. Connect the customer 
with a minimum of red tape, said one 
speaker. 

A member reported the practice re- 


March 20, 1915 


cently adopted by the Central Massa- 
chusetts, Ware and North Brookfield 
Companies in securing the payment of 
back bills by delinquent customers. 
Prepayment meters are installed, set 
for a 25-cent rate per kilowatt-hour. 
This assures the company of prompt 
payment of monthly current bills and 
as the net rate is 15 cents, 10 cents 


per kilowatt-hour is credited to the 


customer and applied on the back bill, 
which after a few months is wiped out. 

Attention was called to the new 
Westinghouse prepayment meter which 
is so constructed as to enable change 
of rates to be made in a half minute. 
The added first cost of the apparatus 
is compensated for by the fact that all 
bills for the current month are paid 
promptly and a sure way of squaring 
all overdue bills without expense for 
collection is provided. 

The Narragansett Company reported 
its practice of giving rewards for per- 
fect meter reading. For perfect read- 
- ing $10 a month is given, and as many 
as seven readers have received this 
premium in a month. 

On the subject of installing meters, 
one company installs the same day, the 
meterman securing the written appli- 
cation in cases where the applicant 
calls by telephone. Another company 
requires 48 hours’ notice, but connects 
more promptly if asked for. 

It was reported that certain compa- 
nies are making the practice of laying 
out wiring jobs for both light and 
power installations. Another company 
installs motors free of charge. 

A suggestion for the economical 
handling of stock was as follows. 
With the short eight-hour working 
day, it is required that the stockkeeper 
bring the automobile delivery cars to 
the stock-room door before regular 
working hours in the morning and at 
noon, and lay out the material, such 
as lamps and meters, for the drivers, 
so that they may begin their outside 
duties promptly. Furthermore, it is 
required that a slip be given to the 
order man for replenishments of lamp 
stock required on the regular automo- 
biles, so that this also may be ready 
for loading without delay. 

A member of the Boston Edison 
Company Section pointed out the ad- 
vantages of having one man do all the 
figuring on prospective installations. 
Solicitors of new business, who usually 
co this work, are apt to leave the com- 
pany before the contract is finally se- 
cured, and then their figures are unin- 
telligible to their successors. Now, 
‘this one man accompanies the solicitor, 
views the premises and makes his fig- 
ures on standard forms. In a small 
company the manager could do this 
kimself. In Providence, R. I., the 
company files the daily report and rec- 
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ords of power solicitors, and these are 
accessible for future reference. 

The Cambridge Electric Light Com- 
pany offered this scheme, which it has 
adopted. Have a metal label bearing 
the words “Property of the C. E. L. 
Co.” and a serial number, riveted on 
all apparatus such as time clocks, 
transformers, etc., which are located 
cn customers’ premises. Each piece 
of apparatus has a record card in the 
office which states what it is and where 
located. 


Lighting and Lamp Renewals. 

-A long discussion of lighting service 
brought out some strong advocacy of 
gas-filled lamps for street illumination. 
Cambridge has 20-ampere, 1,000-candle- 
power lamps of this type in service, 
and finds them cheaper to operate and 
as satisfactory as arc lamps. Water- 
ville, Me., has recently displaced arc 
lamps with 600-candlepower gas-filled 
units. They are operated from arc- 
lamp machines, in series sockets with 
reflector and protecting hood attached 
on goosenecks. Worcester is operat- 
ing 100-candlepower, 4-ampere street 
lamps in connection with arcs, operat- 
ing from constant-current transform- 
ers. Trouble was experienced on rec- 
tified circuits in connection with arcs. 

On the vexed subject of free lamp 
renewals, members urged that compa- 
nies should give up the practice. The 
company at Keene, N. H., ceased to 
renew several years ago. It offers lo- 
cal supply stores the advantages in 
price gained under its wholesale con- 
tract and thus keeps a line on lamps 
sold in the town. Mr. Stevens, of 
Lynn, Mass., stated that his company 
has always renewed carbon lamps free 
and now renews 150 to 60-watt Mazdas. 
E. A. Barrows, of the Narragansett 
Company, Providence, R. I., said car- 
bons are renewed free, but large cus- 
tomers provide their own lamps. The 
company recently investigated the cost 
of supplying large customers with 
lamps, and found it would cost 1.5 to 
2.5 cents per kilowatt-hour, or as high 
as 33 per cent of income. 

Mr. Hunt, of the Manchester (N. 
H.) central station, pointed out the 
advantages of non-renewal, the con- 
trol of output by contractors and the 
sale of Mazdas at a small profit, this 
being the practice with his company. 

One member company gives these 
hints to its meter readers: read all 
dials; report all meters with red tags 
attached; give no readings to tenants 
who have special meters, refer them to 
the landlord; figure no bills for cus- 
tomers; report meters not sealed; keep 
pickups clean; take no lamp orders, 
refer customers to office; report new 
services; report wires running to build- 
ing for which you have no red card; 
place new cards in position most con- 
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venient for reading; report peculiar 
conditions about wiring, and if not un- 
derstood ask about it. 

Another company has this plan for 
securing meter reading “pickups” 
promptly: the reader leaves a return 
addressed postcard with form on re- 
verse to be filled by the customer, for 
the man to return and secure the read- 
ing at a convenient time noted. Ev- 
ery effort is made to secure keys to 
churches, stables, and other buildings 
not regularly open; these are num- 
bered with a metal tag so that if lost 
the finder will be unable to use them. 

Meter complaints can be handled to 
advantage by installing a second or 
checking meter, as this method will 
show incorrect clock gear ratios. The 
rotating standard is extensively em- 
ployed, one company using a portable 
load on lighting meters, the meter be- 
ing tested at full rating and at 5 per 
cent, as well as at the customer’s nor- 
mal operating load. -On power meters 
the customer’s normal load is used. 

A great saving of time could be 
made, said a member, if each meter 
installer, when removing a meter from 
an apartment house, would mark the 
loop with the suite number and place 
his initials thereon, to fix responsibil- 
ity in caSe of any error. 

On the subject of slow accounts, Mr. 
Lyon, of Waterbury, Conn., outlined a 
plan which provides for three separate 
notices at 10-day intervals, and at the 
end of 80 days after date of bill a man 
with cutout notice is sent. He is not 
permitted to receive money, the cus- 
tomer being required to appear at the 
office with payment. The Fitchburg 
company charges $1.00 for shutting off 
and re-connecting service. A black- 
list has been kept, resulting in few 
meter removals. 

Methods of handling details of office 
work are: at Fitchburg all collections, 
including checks, go through a cash 
register; the Waterbury company is- 
sues its bills on postcards, without me- 
ter readings, the commission not re- 
quiring this. It was stated that post- 
office regulations allow bills on post- 
cards if no threat is printed or written. 

Mr. Schwabe said the keeping of the 
history of every street lamp is worth 
while; in one instance it paid for the 
cost of the system during several years 
by establishing facts in a claim on the 
lamp company. 

The subject of transmission lines 
was next taken up. A Massachusetts 
company reported its experience in 
transmission-line construction. It has 
been using both the bow-arrow and 
wishbone types, and finds a considerable 
saving on lines of either high tension 
or 2,300 volts, the extra strength of 
the arm permitting spacing poles from 
200 to 250 feet apart. Though the cost 
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of the arms and pins is almost 2.5 
times that of wooden cross-arms and 
pins, the distance on which poles may 
be placed reduces the cost about $225 
per mile, using 40-foot poles. 

The same company has used Peirce 
specialties for connecting customers, 
and running secondaries along the 
Street, with satisfactory results. 
Though the first cost is more, the low 
maintenance cost more than compen- 
sates for the added outlay over that 
for wooden construction, it was stated. 


Synchronous Condensers. 


The value of synchronous condens- 
ers was the subject of protracted dis- 
cussion. The Hartford Electric Light 
Company has four machines in serv- 
ice, one of 200 kilovolt-amperes at the 
end of a 10-mile 10,000-volt transmis- 
sion line, driving a load of 75 horse- 
power. Another is installed in a fac- 
tory where the load is induction mo- 
tors, and a third in a typewriter works, 
where it has accomplished so marked 
an improvement of voltage as to have 
saved the expense of the apparatus. 
The fourth installation is a 150-kilo- 
watt motor-generator running variable- 
speed motors. In two instances the 
company pays a factory attendant a 
small sum weekly to start and stop 
the apparatus and keep it clean. In 
one of the factory installations the 
power-factor has been increased from 
75 to 85 per cent, and on the 10-mile 
line a factor of 91 per cent is obtained 
between 7 a. m. and 6 p. m. 

Another member stated that the in- 
Stallation of a 125-kilovolt-ampere, 
2,300-volt synchronous condenser con- 
nected with a 40-horsepower load had 
improved the factor from 55 to 92 per 
cent. 

At Plymouth, Mass., a 300-kilovolt- 
ampere unit has been installed at the 
end of a 20-mile line, a 60-per-cent 
power-factor being increased to 80 per 
cent. This is operated with a Tirrill 
regulator. A 100-kilowatt condenser at 
the generating station corrects the 
power-factor there, giving 80 to 85 per 
cent. Both are 2,300-volt machines. 

At Cambridge a machine has just 
been installed to correct the power-fac- 
tor on a 3,300-kilowatt load, the in- 
crease being from 70 to 87 per cent. 

A suggestion for the placing of Lun- 
din cutouts so water will not leak in, 
was to place them inside the pole, with 
a cast-iron door. This is the practice 
in Worcester, Mass. 

An excellent suggestion for the 
making of a map of pole lines was of- 
fered by Mr. Carpenter. Government 
geodetic survey maps are procured, 
und enlarged several fold. Accurate 
tracings of the line are made upon 
these sheets which are arranged in 


sections of territory 10 miles square. 
(To be continucd.) 
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Symposium on Operating Results 
of Steam-Railroad Electrifica- 
tions. 


On the evening of March 16 a meet- 
ing was held by the Western Society 
of Engineers at its headquarters in 
Chicago, Ill, at which a series of pa- 
pers dealing with the operating re- 
sults of the electrification of steam rail- 
roads was presented. President Wil- 
liam B. Jackson presided. 


The first paper was presented by 
George Gibbs, consulting engineer of 
the Norfolk & Western and the Penn- 
sylvania railways. Mr. Gibbs took up 
first the electrification of the former 
system, which was put into complete 
operation about four weeks ago. The 
Norfolk & Western is a great coal- 
carrying road of the total length of 375 
miles, running over three mountain 
summits. The very heavy tonnage 
hauled, together with the marked com- 
petition of other coal carriers, com- 
pelled the use of very heavy trains, 
hauled by the most powerful steam 
locomotives ever built. The most diffi- 
cult section was about 30 miles in 
length, known as the Elkhorn Grade. 
This had heavy grades and included 
one tunnel and a gathering section. 
This is the division that has been elec- 
trified. It was customary to haul trains 
of as high as 3,250 tons by means of 
three Mallet steam locomotives. The 
maximum speed attained was seven 
miles per hour. 


After carefully studying the situation, 
it was decided to electrify this section 
with a single-phase overhead catenary 
trolley line carrying 11,000 volts. The 
locomotives are built on the unqiue 
plan of having a phase converter which 
changes the single-phase supply, after 
its voltage has been stepped down, to 
two-phase current, which is then 
changed to three phase by means of 
Scott-connected transformers. The 
propelling motors are three-phase mo- 
tors, which are the most rugged type 
for heavy service. Each locomotive, of 
which there are now 12 in service, is 
270 tons in total weight and develops a 
guaranteed tractive effort of 133,000 
pounds; considerable more than this 
has been actually developed in service. 
During acceleration 11,000 horsepower 
is developed on one train and 8,000 
horsepower in regular running. The 
speed is practically constant at 14 
miles per hour. On down grades this 
rises to about 14.75 miles, but does not 
exceed this, because electric regener- 
ative braking keeps the train from at- 
taining higher speed without applying 
air brakes at all and returns as high 
as 2,000 kilowatts to the line. 

Mr. Gibbs then described the elec- 
trification of about 20 miles of the 
Pennsylvania Railroad’s main line run- 
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ning west from the Broad Street Sta- 
tion in Philadelphia to Paoli. This is 
a four-track section which has been 
equipped with 11,000-volt, single-phase, 
overhead catenary trolley. The need 
for this electrification arose from the 
increasing congestion and lack of ca- 
pacity at the Broad Street terminal. At 
present only suburban service is elec- 
trified, but it will reduce station move- 
n.ents very greatly and give from 17 
to 19 per cent relief to the congestion. 
All of the overhead construction is of 
bronze wires and cables except the mes- 
senger wires. No span bridges are 
used, but the cross spans are made 
up of a cross catenary. Construction 
work was carried on in an ingenivus 
manner without interfering with the 
heavy traffic on this important section. 
The present equipment, which has just 
been put in operation, consists of 93 
multiple-unit motor cars. Each car 
carries two 225-horsepower, single- 
phase motors mounted on one truck. 
These cars are steel passenger cars. 
All current is purchased from the Phil- 
adelphia Electric Company. 


Edwin B. Katte, chief engineer of 
electric traction, New York Central 
Lines, spoke of the results obtained 
in the New York City terminal elec- 
trification. He said that the element of 
cost is a very important feature in 
electrification. The first cost of a steam 
locomotive of modern type is about 
$25,000, whereas the first cost of an 
electric locomotive of similar capacity 
may be $45,000; on adding the cost of 
power house, transmission, substation 
and working-conductor equipment, the 
total electrical equipment cost may 
rise as high as $110,000 per locomotive. 
This heavy investment can be justified 
only when decided economies result. 
The New York City service is pecu- 
liar and, at the present time at least, 
is not adapted to permit attaining the 
highest possible economy from electric 
operation. If the length of line were 
greater, the operating economies would 
be more marked. Mr. Katte gave the 
results obtained during the past eight 
years, citing many detailed figures on 
maintenance of the various classes. of 
equipment, in which that of the third 
rail is found to be rather heavy. He 


also showed the relatively small amount 


of train detentions attributable to elec- 
tric operation. 


A paper by W. S. Murray, consult- 
ing engineer of the New York, New 
Haven & Hartford Railroad, was pre- 
sented, in the absence of the author, 
by Elmer T. Howson. The New Haven 
electrification now involves 73 miles 
of line from the New York City ter- 
minal to New Haven, Conn. The re- 
sults obtained in power consumption 
for various classes of traffic were given. 
Records have been kept in very minute 
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form, giving the energy consumption 
of each locomotive, which have proven 
of great value in studying the opera- 
tion. In coal consumption since elec- 
trification has been completed, there 
has been achieved an economy of some- 
thing like 50 per cent. Mr. Murray 
believed that the greatest economies 
will result from through-freight move- 
ments. Double-heading of trains in- 
creases the capacity of the road very 
greatly. A proposed increase in power 
equipment at the New Haven end will 
produce very marked additional econo- 
mies. If the high-speed passenger traf- 
fic of this road, which is very heavy, 
formed a smaller percentage of the 
total traffic, it would be possible to in- 
crease the weight of freight trains 
hauled at somewhat lower speed, and 
thus achieve further economy. 

A car equipped with metal-contained 
mercury-arc rectifier, which changes 
the single-phase supply to direct cur- 
rent for the driving motors, has been 
tried out on the New Haven line with 
much promise of complete success. Such 
an equipment, if provided for all of the 
locomotives and multiple-unit cars, 
would increase the motor capacity of 
this system about 25 per cent over 
what it is now with single-phase motor 
equipment, and this without any change 
in the power house or overhead equip- 
ment. Mr. Murray’s paper was con- 
cluded with some suggestions on slight 
changes necessary in railroad adminis- 
tration to secure the best results from 
electric operation. 

The last paper of the evening was 
that of C. A. Goodnow, assistant to 
the president of the Chicago, Milwau- 
kee & St. Paul Railway; in the absence 
of the author, this paper was read by 
E. H. Lee. The project undertaken 
on the Puget Sound System of this 
railroad of electrifying about 440 miles 
from Harlowton, Mont., to Avery, 
Idaho, was briefly described. Three 
mountain ranges are included in this 
stretch. Practically all the traffic is 
through traffic. This is the first trunk- 
line electrification which would involve 
a complete engine division. It was de- 
cided to use 3,000-volt direct current 
on a catenary overhead trolley. It is 
expected to use electric braking on 
down grades. The first section of this 
electrification is to be completed this 
year, and the entire 440 miles by Jan- 
uary, 1918. If the results attained war- 
rant, the electrification may ultimately 
be extended to the Pacific Coast. All 
` of the power will be purchased. The 
most marked economy that probably 
will be achieved from this electrifica- 
tion of four engine divisions is in wages 
of employees. Greater speed and ca- 
pacity on the single-track mountain 
section will also be attained. 

A film of motion pictures, showing 
the electrified line of the Butte, Acon- 
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da & Pacific Railroad, and of scenes 
along the line, was then shown, the 
film having been kindly loaned by the 
General Electric Company. 

A general discussion was opened by 
E. H. Lee, chief engineer of the Chi- 
cago & Western Indiana Railway. As 
a steam-railroad engineer, he conceded 
that electrification of trunk lines is 
steadily advancing. However, the mat- 
ter of determining whether electrifica- 
tion shall be adopted or not, must de- 
pend almost entirely on the density of 
traffic on the line; in exceptional cases, 
such as where tunnels or heavy 
mountain grades are involved, other 
conditions may bring about electrifica- 
tion. In general, however, it will be 
found practicable only where ultimate 
economy warrants. 

Jesse Holdom, chairman of the com- 
mission which has been making a study 
for the past four years of the question 
of abatement of locomotive smoke and 
electrification of the railroad terminals 
of Chicago, made a brief address on 
the work of this commission. Judge 
Holdom believed that all large termi- 
nals would be electrified, without ques- 
tion, if first cost were not so great. 

Chief Engineer Churchill, of the Nor- 
folk & Western Railway, spoke of some 
other features of this electrification 
not already touched on. The first stud- 
ies as to the feasibility of electrifica- 
tion of this line were undertaken in 
1905, but abandoned at that time be- 
cause no economies were then appar- 
ent. The total freight tonnage moved 
over this line per day amounts to near- 
ly 60,000 tons. The principal benefits to 
be derived from electrifying this line 
are in the large increase in capacity at- 
tainable. Formerly 33 Mallet steam lo- 
comotives were in service on the 30 
miles now served by 11 electric locomo- 
tives. The highest speed formerly at- 
tained was 7 miles per hour, but now 
it is uniformly about 14 miles. Many 
serious losses that formerly were neces- 
sitated by layovers: at intermediate 
points have been eliminated. 

W. F. M. Goss, chief engineer of the 
electrification commission studying the 
Chicago problem, spoke briefly of the 
long investigation undertaken and the 
great magnitude of this problem. The 
report of this commission is now in the 
hands of the printer and will soon be 
made public. If the Chicago railroad 
terminals, including a total of about 4,- 
000 miles of trackage, were entirely 
electrified, the problem would be a 
greater one than has been involved in 
the electrification of all of the steam 
trunk lines as yet attained. 

James C. Mott described briefly the 
electrification of the Detroit River tun- 
nel of the Michigan Central Railway. 
This is almost exclusively a terminal 
proposition and operation has been 
very successful. 
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E. M. Herr, president of the West- 
inghouse Electric & Manufacturing 
Company, said that each electrifi- 
cation project must be carefully con- 
sidered on its merits and on the 
conditions involved, else electrical 
equipment is’ very likely to be misap- 
plied. There is very evident a decided 
trend toward trunk-line electrification. 
Mr. Herr referred to the case of one 
of his former railroad associates, who 
had been convinced that the electrifica- 
tion of mountain divisions was more 
practical in achieving increase in ca- 
pacity and economy of operation than 
very heavy expenditures involved in 
reducing mountain grades.’ 

Bion J. Arnold closed the discussion 
by relating some reminiscences of the 
preliminary studies of the New York 
Central electrification. No data were 
available at the time as to what operat- 
ing results would be achieved. He 
touched on the other elements usually 
brought into an electrification problem, 
such as rearrangement of trackage or 
terminal, which greatly complicates the 
situation. This is particularly true in 
Chicago, where, if terminal rearrange- 
ment could be carried out, the cost of 
electrification would be very decidedly 
reduced. 

—————_--- 


Telephone Pioneers Will Meet in 
| San Francisco. 

The fifth annua! meeting of the Tele- 
phone Pioneers of America will be held 
in San Francisco, Tuesday, September 
21, Wednesday, September 23, and 
Thursday, September 23, during the 
Panama-Pacific International Exposi- 
tion. 

The following were appointed a Com- 
mittee of Arrangements with authority 
tc appoint the necessary sub-commit- 
tees: George E. McFarland, president 
of the Pacific Telephone and Telegraph 
Company, San Francisco; A. S. Hib- 
bard, American Telephone and Tele- 
graph Company, Chicago; Gerard 
Swope, vice-president and general 
manager of the Western Electric Com- 
pany, New York City. 

Arrangements are being made for a 
Pioneer special train between New 
York, Boston and other eastern cities, 
via Buffalo, Chicago, Omaha, Denver, 
Colorado Springs, Salt Lake City, Los 
Angeles and San Francisco, returning 
via Portland, Seattle and the northern 
route. 


—_+-o—____. 


Color To Be Discussed at Chicago. 

At the meeting of the Chicago Sec- 
tion, Illuminating Engineering Society, 
on March 25, a paper will be presented 
by M. Luckiesh, of National Lamp 
Works, Cleveland, O., on “What We 
Know About Color.” Everyone inter- 
ested in this subject is invited to at- 
tend. 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 28. 


A 25-horsepower, 230-volt shunt motor takes a current of 8.3 
amperes from the line at no load and runs at a speed of 1,200 
revolutions per minute when the field current is 2.5 amperes. 
The air-gap flux for any magnitude of field current is given in 
Fig. 25 (see page 544); curve A being for an armature current 
of 5.8 amperes and curve B for an armature current of 90 amperes. 
The armature resistance (hot) between brushes is 0.12 ohm. The 
resistance of the field winding (cold) is 65.0 ohms; (hot) 76.6 
ohms. An adjustable rheostat is connected in series with the 
shunt field winding. | 

With the field winding hot in each case find the armature speed 
under the following conditions: (a) terminal voltage, 230 volts; 
armature current, 5.8 amperes; field-rheostat resistance, 32.4 
ohms (this same resistance (cold) is 27.0 ohms); (b) terminal 
voltage, 230 volts; armature current, 90 amperes; field-rheostat 
resistance, 32.4 ohms; (c) terminal voltage, 230 volts; armature 
current, 5.8 amperes; resistance of field circuit, 76.6 ohms; (d) 
terminal voltage, 230 volts ; armature current, 90 amperes; resist- 
ance of field circuit, 76.6 ohms; (e) terminal voltage, 230 volts; 
armature current, 90 amperes; resistance of field circuit, 220 
ohms; (f) terminal voltage, 235 volts; armature current, 90 am- 
peres ; resistance of field circuit, 220 ohms; (g) terminal voltage, 
235 volts; armature current, 90 amperes; resistance of field cir- 


cuit, 76.6 ohms. 


SOLUTION OF PROBLEM 28. 


Answer to Question a. 

The armature current at no load by 
[13] is 

Ie—=8.3—2.5—=5.8 amperes. 
The armature voltage by [3] is then 
E.=230—5.80.12—=229.3 volts. 

Substituting in [45] as explained in 
the Solution of Problem 27, 

1,200—229.3K/5.8 and K equals 30.4 

Under the conditions of Question (a) 
the resistance of the field circuit (hot) 
equals 76.6+32.4 or 109.0 ohms. The 
field current by [6] equals 230/109.0 or 
2.11 amperes. The air-gap flux corre- 
sponding to 2.11 amperes in Curve A, 
Fig. 25, 1s 5.5 megalines. The speed is 
then given by [45]. 

=30.4229.3/5.5=1,267 revolutions per 

minute. 

It should be noted that this rise in 
speed may be entirely due to the heating 
of the shunt-field circuit. The resistance 
of the same shunt-field circuit (cold) is 
65.0-++27.0 or 92.0 ohms. When cold the 
field current is then 230/92.0 or 2.5 am- 
peres. The air-gap flux corresponding 
to this shunt-field current (Fig. 25, curve 
A) is 5.8 megalines. The speed with the 
field circuit cold is by [45] 
S=30.4229.3/5.8=1,200 revolutions per 

minute. 


The heating of the shunt-field circuit 
may then increase the no-load speed un- 
der the above conditions by 5.6 per cent. 

Answer to Question b. 

The armature voltage by [3] is 

Es=230—90X 0.12 = 219.2 volts. 

The shunt-field current as before is 
2.11 amperes and the corresponding air- 
gap flux (Fig. 25, curve B) is 5.25 mega- 
lines. The speed is then given by [45] 
S=30.4219.2/5.25=1,269 revolutions per 

minute. 

If the field circuit had been cold the 
speed would have been 1,169 revolutions 
per minute (see answer to Question (a), 
Problem 27). At full-load the heating 
of the field circuit may then increase 
the speed under the above conditions by 
8.6 per cent. 

Answer to Question c. 

With no resistance connected in series 
with the shunt-field winding the resist- 
ance of the shunt-field circuit is 76.6 
ohms and the shunt-field current is 
230/76.6 or 3.0 amperes. The corre- 
sponding air-gap flux is then 6.05 mega- 
lines. The speed is given by [45] 
S=30.4229.3/6.05=1,151 revolutions per 

minute. 

Answer to Question d. 

The field current as before is 3.0 am- 
peres, but the air-gap flux is slightly 


less (Curve B, instead of Curve A) and 

equals 5.98 megalines. The armature 

voltage by [3] is 
E.s=230—900.12=219.2 volts. 

The speed is given by [45] 

S=30.4& 219.2/5.98=1,113 revolutions 

per minute. 

Answer to Question e. 

The field current by [6] equals 230/220, 
or 1.045 amperes. The corresponding 
air-gap flux is 2.5 megalines. The arma- 
ture voltage being 219.2 volts, the speed 
is given by [45] 

S=30.4219.2/2.5=2,665 revolutions 

per minute. 

Answer to Question f. 

The field current by [6] equals 235/220, 
or 1.068 amperes. The corresponding 
air-gap flux is 2.55 megalines. The arma- 
ture voltage by [3] is 

Ea=235—900.12=224.2 volts. 

The speed is given by [45] 

S=30.4 224.2/2.55=2,673 revolutions 

per minute. 

It should be noted with reference to 
the results obtained in the two preceding 
cases that it may be impossible, or at least 
dangerous, to run the motor at the speeds 
obtained because of the high centrifugal 
stresses produced in the armature, com- 
mutator, pulley, etc. 

Answer to Question g. 

The field current by [6] is 235/76.6, or 
3.07 amperes. The corresponding air-gap 
flux is 6.0 megalines. The armature volt- 
age as before is 224.2 volts and the speed 
is given by [45] 

S=30.4 224.2/6.0=1,135 revolutions 

per minute. 

The reader should not expect to obtain 
results as precise as those given, as the 
scale of the curves in Fig. 25 does not 
permit such precision. 

An examination of the above results 
reveals the following facts regarding the 
shunt motor operated with a variable field 
current: 

(1) With a constant terminal voltage 
the speed increases as the resistance of 
the shunt-field circuit incre.ses. This is 
the usual method employed for adjusting 
the speed of a shunt motor. It should 
be noted, however, that when the field 
is saturated, changes of field-circuit re- 
sistance produce only slight changes in 
speed, while at low saturation the same 
percentage changes in field-circuit re- 
sistance produce marked changes in speed. 
In the answers to Questions (a) and (b) 
it was also shown that changes in speed 
may also occur by reason of temperature 
changes in the field winding and field 
rheostat. 

(2) After the speed has been adjusted 
for any load by changing the resistance 
of the shunt-field’ circuit, variations in 
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A three-phase, 25-cycle, 2,200-volt induction motor is rated to 
deliver 500 horsepower at full load. The ratio of transformation! 
is 2,200:615. At no load the motor takes 13.5 kilowatts and a line 
current of 39.8 amperes from a 2,200-volt circuit. With the rotor 
blocked the power is 117 kilowatts and the line current is 289 
amperes when the impressed line voltage is 760 volts. In both of 
these tests the temperature is 25 degrees centigrade. 
temperature the resistance between terminals is 0.356 ohm for 
the stator and 0.0285 ohm for the rotor. 
of effective to true resistance at 25 degrees centigrade is the 
same for the stator as for the rotor, and that the leakage reac- 
tances of the two windings are equal when reduced to the same 


side. 


(a) What are the no-load power-factor, and the equivalent 
(6) What are the equivalent 
single-phase true resistances of the stator and rotor windings at 
25 degrees centigrade? (c) What is the equivalent single-phase 
true resistance of the rotor at 25 degrees centigrade referred to 
the stator? (d) What is the equivalent single-phase effective re- 
sistance of the stator at 75 degrees centigrade? (e) What is the 
equivalent single-phase true resistance of the rotor at 75 degrees 
(f) What are the equivalent single-phase leakage 
reactances of the stator and rotor windings? 
questions calculate the rotor constants referred to the stator. 


single-phase no-load current? 


centigrade? 


load do not produce the wide fluctuations 
in speed which are characteristic of speed 
adjustment by changing the resistance of 
the armature circuit. 

(3) If the resistance of the field cir- 
cuit is fixed, variations in terminal volt- 
age produce greater changes in speed 
when the field is saturated than when 
unsaturated. The results obtained, for 
example, show that for a 2.17-per-cent 
increase of terminal voltage with the field 
saturated the speed increases 2 per cent, 
while with the field unsaturated the speed 
increases only 0.3 per cent. This indi- 
cates that when the line voltage is fluctu- 
ating and constant speed is desirable, 
shunt motors should be operated with 
unsaturated fields. 


SOLUTION TO PROBLEM 78. 


Answer to Question a. 

The performance of an induction mo- 
tor is rather more difficult to calculate 
than that of a synchronous generator or 
motor. In some respects its behavior is 
like that of a transformer. Each has 
primary and secondary windings, which 
in the motor are also called the stator 
and rotor windings. Electrical power 
can be taken from the secondary winding 
of the transformer because of the in- 
duced voltage that is produced in it. In 
the motor the rotor winding is usually 
short-circuited, although sometimes, as 
we shall see, it is closed through a re- 
sistance. Due to the interaction between 
the currents in the stator and rotor wind- 


ALTERNATING CURRENTS. 


1 The ratio of transformation is the ratio of the terminal voltage of the 
stator and rotor at standstill before the latter is short-circuited. 


At this 


Assume that the ratio 


In the last two 


ings the latter will rotate if allowed to 
do so. This rotation of the rotor pro- 
duces an induced voltage in it which cor- 
responds to the terminal voltage on the 
secondary side of the transformer. When- 
ever an induced voltage is due to rota- 
tion mechanical power is developed. 
Just as in the case of the transformer, 
it is important to have data taken at 
short-circuit and open circuit. The for- 
mer consists of the measured current, 
voltage and power input to the stator 
winding when the rotor is prevented from 
turning. The latter consists of the same 
measurements taken when rotor is turn- 
ing over freely against its own friction 
loss. In the case of the motor it is nec- 
essary to separate the equivalent resist- 
ance and reactance into the parts that 
are due to the stator and rotor windings 
and it is very important to know the 
value of the true resistance of the rotor 
winding as closely as possible. In the 
transformer the no-load current is 
negligible, but in the motor it is some- 
times as great as one-third of the full- 
load current. This is on account of the 
air gap in the magnetic circuit. The best 
method is to reduce all constants to their 
equivalent single-phase values. The 
equivalent single-phase voltage is the 
actual line voltage. The equivalent single- 
phase current is the line current multi- 
plied by the square root of three. The 
equivalent single-phase resistances and 
reactances are the values between termi- 
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nals divided by two. See formulas [34a] 
and [35a]. 

By [42a] PF=13,500/V3X39.8X2,200 

=0.089. ` 

The equivalent single-phase current is 

V3X39.8=69 amperes. 

Answer to Question b. 

The equivalent single-phase resistance 
of the stator winding at 25 degrees centi- 
grade is 

0.356/2=0.178 ohm. 

The corresponding rotor resistance is 

0.0285/2=0.0143 ohm. 

Answer to Question c. 

The resistance of the rotor winding 
referred to the stator is its actual resist- 
ance multiplied by the square of the ratio 
of transformation. In this case it is 

r:=0.0143X (2,200/615)? 
=0.183 ohm. 

Usually the values of the stator and 
rotor resistances are about equal when 
referred to the same side. 

Answer to Question d. 

The effective resistances are obtained 
from the short-circuit or blocked data as 
was done in the case of the transformer., 
The combined effective resistance of both 
stator and rotor is by [4a] 

R=117,000/ (789X V3)? 
—0.467 
(289X V3) is the equivalent single-phase 
current. This value of R is for 25 de- 
grees centigrade. Let K represent the 
ratio of effective to true resistance at 25 
degrees. Then the effective resistances 
of the stator and rotor at this tempera- 
ture are KX0.178 and KX0.183, both re- 
ferred to the stator. So we may write 
that their sum equals their combined ef- 
fective resistance as measured. 
K X0.178-+-K X0.183=0.467 
K=1.29. 

The effective resistance of the stator at 

25 degrees is 
1.29 X 0.178=0.230. 

The effective resistance, or the resist- 
ance to alternating current, is thus 0.230 
—0.178, or 0.052 ohm greater than the 
resistance to direct current. This in- 
crease in the resistance varies with the 
frequency of the alternating current, but 
not with the temperature of the winding. 
The true resistance, however, does vary 
with the temperature and at 75 degrees 
centigrade it is 

0.178 [1+ (75—25) / (234.5425) J— 
0.212 ohm. 

The effective resistance at this tem- 
perature is the true resistance plus the 
constant difference between the effective 
and true resistances and is 

7:=0.212-4-0.052 
=0.264 ohm. 

This is the value of the stator resist- 
ance that should be used in all calcula- 
tions if the temperature is 75 degrees. 
It is the equivalent single-phase resist- 
ance of the winding. 


Answer to Question e. 


The true resistance of the rotor wind- 
ing at 75 degrees, referred to stator, is 
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DIRECT CURRENTS. 

Problem 29. 
A 25-horsepower, 230-volt Sar 
shunt motor takes a current of 
8.3 amperes from the line at 
no load and runs at a speed of 
1,200 revolutions per minute 


when the field current is 2.5 
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amperes. The air-gap flux for 3 A 
any magnitude of field current « E 
is given in Fig. 25; curve A x 

< 


being for an armature current 
of 5.8 amperes and curve B 
being for an armature current 
of 90 amperes. The resistance 
(hot) of the armature between brushes is 0.12 ohm and the max- 
imum current which the armature will carry continuously with- 
out overheating is 90 amperes. 

The terminal voltage being maintained constant at 230 volts 
throughout, find the maximum current-flux torque and the max- 
imum gross-power output of the motor under the following con- 
ditions; (a) field current, 2.5 amperes; (b) field current, 1.05 am- 
peres; and (c) field current, 3.0 amperes. 


1 z 
FIELD CURRENT (AMPERES) 
Fig. 25. 


This problem illustrates the relation between armature current, 
field current and current-flux torque of a shunt motor. 


ALTERNATING CURRENTS. 

Problem 79. 

A three-phase, 25-cycle, 2,200-volt, 12-pole induction motor has a 
rated full-load capacity of 1,000 horsepower. The ratio of trans- 
formation is 2,200:1,480 volts between terminals. The true equiv- 
alent single-phase resistances of the stator and rotor windings are 
0.065 and 0.0386 ohm at 25 degrees centigrade. The ratios of 
effective to true resistances are 1.35 and 1.65 for the stator and rotor 
at 25 cycles. The equivalent single-phase leakage reactances of the 
stator and of the rotor referred to the stator are 0.35 and 0.31 ohm 
at the same frequency. The rotor winding is connected in star. 

(a) What voltage should be impressed on this motor so that 
the starting current in the line will be 300 amperes? What would 
be the power, the power-factor and the torque at the moment of 
starting? (b) What reactance should be inserted in each phase 
of the rotor so that with full impressed voltage the starting current 
in the line will be 300 amperes? What would be the power, the 
power-factor and the torque at the moment of starting? (c) What 
resistance should be inserted in each phase of the rotor so that the 
starting current in the line will be 300 amperes? What would be 
the power, the power-factor, and the torque at the moment of start- 
ing? (d) If the impressed voltage is limited to its full-load 
value, what is the largest torque that can be obtained at starting? 
How would it be obtained and what would be the current, power 
and power-factor at the moment of starting? 


This problem illustrates the operation of an induction motor at 
the instant of starting. 


Solutions of the above problems and two new problems will be 
printed in the next issue. | 
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r2—0.183X [1-++ (75—25) / (234.5425) ] 
=0.218 ohm. 

This is the equivalent single-phase re- 
sistance of the winding and is the value 
which should be used ìn calculations of 
the performance at approximately normal 
speed and a temperature of 75 degrees. 
It should not, however, be used when 
calculating the starting characteristics. 
At this time the proper resistance is the 
effective value. The reason for this is 
that at the normal running speed the fre- 
quency of the current in the rotor is so 
small that, as far as the losses are con- 
cerned, it acts about the same as a di- 
rect current. At starting, however, the 
frequency of the rotor current is the 
same as that of the current supplied to 
the stator and thus the effective resist- 
ance, i. e, that to alternating current, 
should be used. 

Answer to Question f. 

The equivalent single-phase impedance 
of both windings is equal to the impressed 
voltage at blocked condition divided by 
the equivalent single-phase current at 
that time and in this case is 
by [3a] Z=760/(V3X289) 

=1.52 ohms. 

The combined equivalent single-phase 
reactance is 
by [5a] X=V 1.52*—0.4677 

=1.45 ohms. 

Since the leakage rectances are assumed 
to be equal when reduced to the same 
side they are 

#:=0.725 ohm 
420.725 ohm. 
— | 
Meeting of Joint Committee on 
Line Construction. 

The fifth meeting of the National 
Joint Committee on Overhead and Un- 
derground Line Construction was held on 
Wednesday, February 24. 

The Committee devoted practically all 
day to continuing the work of revising 
tke present power-wire crossing specifi- 
cations, and dividing the work up into 
sections to be apportioned to various 
sub-committees for revision. 

The Committee would greatly appreci- 
ate advice as to desirable requirements, 
and also detail criticism of any of the 
clauses of the present standard power- 
wire crossing specifications. 

The meeting was called at 10:30 a. m., 
and adjourned at 5:30 p. m., to meet 
March 31. R. D. Coombs, 30 Church 
Street, New York City, is chairman. 

PONE O E 

Less than a year ago the Port Clinton 
(Ohio) Electric Light & Power Com- 
pany, a Barstow property, closed a ten- 
year contract with the city to provide a 
new lighting system to give more than 
couble the light produced under the old 
system. Already the business men of 
Port Clinton are clamoring for more 
light and negotiations are on foot to 
double the present number of lamps. 
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Concentric Wiring. 
To the Editor: 


It seems to the writer that the majority 
of the people who favor the Stannos or 
Kuhlos type do so with the idea that the 
introduction of this system will involve 
enormous savings in installation costs as 
against systems at present in use. How- 
ever, after carefully considering the dif- 
ferent elements that go with making a 
proper estimate for wiring, one will find 
that there can be, after all, but a very 
insignificant saving in substituting concen- 
tric wiring for the cheapest method at 
present in use, i. e., knob-and-tube work. 

The concentric wire system, if allowed 
in this country at all, is adaptable only 
to the very cheapest installations—small 
new and old residences. With that idea 
in mind the writer compared several hun- 
dred estimates covering such installations 
in order to determine the exact proportion 
the material bears to the total estimate. 
The underlying reason for making these 
determinations was due to the fact that 
after all the labor and material items form 
the chief components of cost of any esti- 
mate. 

In dissecting an estimate one will find it 
to be composed of the following: 

Material. 

Material overhead or burden. 
Labor. 

Labor overhead or burden. 


Total net cost. 
Per-cent profit. 


Total bid or estimate. 

In examining several hundred estimates 
the writer found that the material varied 
from 30 to 35 per cent of the total esti- 
mate for new houses and 25 to 30 per 
cent for old houses. This, of course, cov- 
ered the entire material item. The actual 
cost of the wire used was only about 12.5 
to 15 per cent. 

With these facts in mind it is apparent 
that the adoption of Stannos would cause 
but a very insignificant saving in cost of 
wire only. Assuming that with adoption 
of concentric wire, switches and fuse 
blocks were cheapened, the total net sav- 
ing in material cost would be very small 
indeed. The saving in labor cost due to 
the introduction of this wire would also 
be very small, if any at all. 

Allowing all the claims made by Stan- 
nos one can readily see that at best a 
saving of but 7.5 to 10 per cent can be 
made. As the total cost of wiring the 
smaller residences varies from $35 to $55, 
at best but a small net gain can be made 
by the adoption of concentric wire. 

In order to make a just comparison be- 
tween our knob-and-tube system and Stan- 
nos system, it is fitting and proper that 
all the disadvantages of the latter be 
brought out in order that a total net gain 
may be arrived at. 

One of the greatest problems confront- 
ing us with the adoption of concentric 
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wires would be due to the necessity of 
providing suitable and positive means of 
grounding the outer sheath of the wire. 
The dangers of fire as well as to life 
due to poor ground connections, or where 
the metallic connection of the section of 
the sheathing has been broken, is enor- 
mous should the central conductor be- 
come for any reason grounded. The dan- 
ger to life will be particularly aggravated 
since with the introduction of this system 
insulating joints will not be necessary on 
fixtures. The fire hazard will, of course, 
be materially increased owing to the fact 
that the outer covering being necessarily 
thin, it is more liable to crack due to 
bending during installation or vibration 
after installation. The outer covering be- 
ing a conductor, any break in metallic 
continuity will cause flashing between sec- 
tions. 

The comparison here is made between 
the cheapest form of concealed wiring at 
present allowed, i. e., knob-and-tube sys- 
tem and the concentric wiring system. Of 
course were the comparison made between 
Stannos and our conduit or BX installa- 
tions, the difference would be greater. It 
seems to the writer that in large cities 
where no concealed knob-and-tube work 
is permitted, it wemld be much preferable 
to permit the former rather than intro- 
duce Stannos. Concentric wiring is ap- 
plicable to only the very cheapest installa- 
tions. It is very doubtful whether it will 
make any inroads at all upon the better 
class of installations using BX or flexi- 
ble and rigid conduit. Open cleat work 
will, in the opinion of the writer, hold 
its own against exposed concentric wiring, 
there being not much difference between 
the cost of the two. 

A very serious objection to any very 
cheap and simple method of doing elec- 
trical work lies in the fact that inexperi- 
enced laymen and boys will attempt to do 
much of the smaller work. If there were 
means of keeping close inspection over 
such work, the harm would be eliminated. 
However, owing to its cheapness, concen- 
tric wiring will become an important sta- 
ple of the mail-order houses and “fly-by- 
night” supply men, and thereby become 
available to every boy, who will be ena- 
bled to make additions to existing installa- 
tions. Such additions naturally will be 
made regardless of rules governing such 
work, and prove an ever increasing hazard 
to fire and human life. In Europe such a 
condition does not exist, for the Conti- 
nental has more respect for laws and fear 
due to faulty electrical work, so that he 
desists from doing such work. 

After carefully considering all the ad- 
vantages and disadvantages of concentric 
wiring there appears so much to be lost 
by such an introduction and so very little 
gain that there is little doubt but such an 
inroad will prove disastrous to the elec- 
trical industry in this country. 

Leo DOoLKarrt. 

Moline, III. 
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Temperature of Lamp Bulbs. 
To the Editor: 

We note in the article in the Erec- 
TRICAL REVIEW AND WESTERN ELECTRICIAN 
of lighting features of Filene’s depart- 
ment store, that Mr. Chapman, the 
engineer of that company, has con- 
ducted some temperature tests on 500 
and 750-watt Mazda C lamp bulbs. 
The statement is made that the aver- 
age skin temperature of the 750 and 
500-watt lamps installed is about 400 
degrees Fahrenheit, hence the neces- 
sity of safeguarding the cords. 

We have conducted numerous tests 
in our Engineering Department to as- 
certain the bulb temperatures of Mazda 
C lamps, and you may be interested 
to know of some of our results. Tem- 
peratures are in Fahrenheit degrees. 
Room temperature, 70 degrees. 


‘TEMPERATURE OF MAZDA C LAMP 


BULBS. 
Temperature Temperature 
of Bulb Maximum of Bulb 
Lamp Opposite Bulb at the 


Wattage. Filament. Temperature. Socket. 
500 248 300 182 
261 280 210 


750 

We are led to believe that in order 
for Mr. Chapman, of the Filene Com- 
pany, to obtain such a high tempera- 
ture value (400 degrees) he must have 
held cotton waste or some such sub- 
stance over the bulb of the thermom- 
eter to get a temperature reading. 
This method of ascertaining tempera- 
tures would be similar to the one used 
in obtaining readings on electrical ma- 
chines after a heat run. It must be 
borne in mind, however, that in lamp- 
bulb temperature measurements, cot- 
ton waste or any other material should 
not be held over the thermometer bulb, 
because the radiant energy from the 
lamp filament will be intercepted and 
the material will absorb the radiation, 
thereby building up the temperature. 

Our investigations were carried on 
by using the change-of-electrical-re- 
sistance method. Four turns of fine 
wire were wrapped around the bulb 
and the change in resistance was noted 
after the lamp had been burning until 
constant temperature conditions pre- 
vailed. 

Using a thermometer, we were able 
to check our readings taken by the 
electrical method fairly well. The 
thermometer registered a little lower, 
however, due to the inability of ob- 
taining a good contact of thermometer 
and lamp bulb. i 
C. J. Berry, 

Engineering Department, National 
Lamp Works. 

Cleveland, O., March 11, 1915. 

‘) enti 

The life of water turbines is indi- 
cated by the fact that an installation 
used for pumping at Devonport, Tas- 
mania, has been running for 22 years, 
and is reported good for at least 10 
years more, 
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Increasing the Sale of Energy to 
Department Stores. 

The Boston department store of W. 
& A. Bacon Company has recently 
been refurnished with electric lighting 
equipment. The ground floor has an 
installation of about 100 250-watt nitro- 
gen-filled lamps, installed in uniform 
bay spacing on about 25-foot centers. 
The lamps are provided with ground- 
glass bowls with brass housing, and 
are located 6 feet below the white ceil- 
ing and 15 feet above the floor, on 
brass tubing. Within the housing, 
above the bowl, is a corrugated glass 
collar about four inches wide. 

Over the main floor, on either side 
of the building, is an_ electrically 
‘lighted sign to direct patrons to the 
elevator and basement. These signs 
are in the form of an arrow and are 
14 feet long and 2 feet 6 inches wide. 
A white border around the rim of the 
faces carries a line of five-volt lamps, 
two in series, while the recessed let- 
ters, on a red background, are lighted 
by 14-volt lamp; eight in series. 

Mercantile Advertising Company 
(New York) composite letter signs are 
installed on pillars throughout the 
store to designate the various depart- 
ments. These signs consist of sepa- 
rate letters, with two  ground-glass 
faces, each a metal box 3 by 3 by 3.25 
inches, containing a 10-watt Mazda 
lamp installed on a porcelain base with 
flanged edges which slides into a metal 
frame, the letters in order thus form- 
ing the desired words. The frame is 
clamped around the pillar and the feed 
wire enters the porcelain base of the 
nearest letter and the connection 
throughout the series is by a receptacle 
from one to another unit. 

An entrance to the basement of the 
store from the Essex station of the 
Boston Elevated Railway has recently 
been opened. This is by two turnstiles 
leading from the platform direct to a 
vestibule 15 feet square, in front of 
which is a display window of plate 
glass 14 feet wide and 7 feet high. The 
window display is lighted by 40-watt 
Mazda lamps in corrugated glass mir- 
ror reflectors 10 inches in diameter, in- 
stalled on conduit fastened to the ceil- 
ing, the units being 15 inches apart on 
centers and 7 inches inside the window 
casing. The upper part of the window 
is provided with a silk curtain which 
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hangs about 24 inches from the top, 
which shields the lamps from sight. 

Over the turnstile entrance is an illu- 
minated sign 15 feet long and 15 inches 
high, with nine-inch letters forming 
the words “W. & A. Bacon Co. En- 
trance.” The face of the sign is black- 
sanded and the letters are 1.5 inches 
deep, and in them are installed 160 
four-candlepower, 110-volt carbon 
lamps burning in multiple. Mazda 
lamps first installed were taken out, 
owing to the vibration and suction due 
to passing trains. C. I. Brink, of 
South Boston, furnished the sign, the 
wiring being done by the Bacon Com- 
pany’s own electrical men. 

Aside from the ground floor, the 
building is lighted by 100-watt Mazda 
lamps in three-ligit fixtures, with 
Holophane’ shades. Otis electrically 
operated escalators and elevators con- 
nect all floors. On the roof are two 
large sky signs bearing the firm name. 

i — eoe 


Power Plant Improvement in 
Madison. 


The Madison (Ind.) Light & Railway 
Company has recently contracted with 
the General Electric Company for a 500- 
kilowatt steam turbine, motor-generator 
exciter set and switchboard; with the 
Alberger Pump and Condenser Company 
of New York for a surface-type con- 
denser and auxiliaries; with the Cookson 
Steam Specialty Company of Cincinnati 
for a 500-horsepower open feed-water 
heater; with the Hill-Tripp Pump Com- 
pany of Anderson, Ind., for a motor- 
driven vertical centrifugal deep-well 
pump, and with Charles Krauss & Sons 
for drilling a 12-inch deep well at the 
east side of the power plant building 
for cooling water for condenser. 

These improvements are being made to 
provide duplicate generating apparatus to 
guard against accident to any of the 
present machinery in order that power 
and light customers using the company’s 
service will be assured of continuous 
service at all times. While the present 
machinery has always given satisfactory 
service, due to the increasing number of 
motors being installed the company feels 
it should make this additional investment 
in generating apparatus which in addi- 
tion to the added protection to customers 
will provide sufficient power capacity to 
take care of large motor installations up 
to 600 horsepower. 
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Chicago Electric Vehicle Meeting. 
At the regular weekly luncheon meeting 
of the Chicago Section, Electric Vehicle 
Association of America, held at the Hotel 
Metropole, Chicago, on March 16, C. C. 
McMahon, of the Transportation Depart- 
ment, Commonwealth Edison Company, 
spoke of the electric-vehicle service of 
that company. The attendance was 35. 

The Commonwealth Edison Company 
now has in service 124 electric vehicles 
and 171 horses. Three garages are main- 
tained and the management of these was 
explained. The vehicles are thoroughly 
overhauled once a year. A service wagon 
takes care of breakdowns on the road, 
with the assistance of motorcycles. The 
wheel steer is preferred to bar steer, and 
all of the latter are being gradually 
changed over. A blank for battery-charg- 
ing records was exhibited. Charging is 
regulated by ammeter and voltmeter. Al- 
though the vehicles are equipped with 
Sangamo ampere-hour meters, it was 
found that the condition of charge could 
not be closely enough regulated by these. 
Records of battery performance and tire 
performance are also kept. The methods 
of washing lead batteries and testing jars 
were described. Canopy tops have been 
replaced by cabs, and half curtains are 
used for wind shields. Regular meetings 
of employees are held at which are con- 
sidered suggestions by drivers, etc., for 
improving service. 

The discussion consisted mainly of ques- 
tions, to which Mr. McMahon replied that 
bar steers wer discontinued because more 
liable to lead to accidents; ten vehicles 
are in the shop on the average; home- 
made lugs and uniform battery com- 
partments are used for all batteries, which 
facilitates washing; separators last as 
long as the battery; the life of lead bat- 
teries is 10,000 to 42,000 miles; daily mile- 
ages run as high as 60; drivers of horses 
are retained to operate electric vehicles, 
and taught how. 

Mr. Chalfont, secretary of the Electric 
Automobile Manufacturers’ Association, 
was then called upon to tell of his six 
weeks’ trip through the West, in which 
he visited 26 cities. He found conditions 
best where there was co-operation be- 
tween dealers and central stations. There 
is a marked improvement in trade condi- 
tions since January 1, even in the cotton 
districts of Texas. Electric-car dealers, 
who have been dormant for several years, 
are getting quite active, and he saw good 
times ahead for the industry. 
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Service Re-established at Keohler 
Mine Within Fifty Hours After 
Total Destruction of Substation. 
The substation at the Keohler mine 

of the St. Louis, Rocky Mountain & 

Pacific Company, containing rotaries, 

transformers, switchboards and other 

apparatus for producing direct current 
for the operation of the mine was com- 
pletely destroyed by fire early Satur- 
day morning, February 6. The St. 

Louis company operates all of its mines 

with power purchased from the Trini- 

dad (Colo.) Electric Transmission, 

Railway & Gas Company, and the sta- 

tion which was destroyed contained 


Temporary Substation on Siding Alongside Demolished Structure. 


two: sets of apparatus, one being used 
on the central-station’s 60-cycle power, 
and the other a 25-cycle equipment, 
used when the mine company was gen- 
erating its own current, previous to 
signing a contract with the power com- 
pany for the purchase of power, which 
service was inaugurated about 40 days 
previous to the fire. The origin of 
the fire is unknown, but within a few 
hours after the flames were discovered 
the substation and all equipment, val- 
ued at something like $20,000, were a 
total loss. The substation belonging 
to the power company, which is of the 
latest outdoor type, although in very 
close proximity to the scene of the 
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conflagration, sustained practically no 
loss, and this good fortune is largely 
attributable to the simplified type of 
construction, and the fact that the use 
of all apparatus and material has been 
minimized. 

The country was literally dragged 
and scraped for available equipment to 
restore service, as the curtailment of 
operations at this mine, which produces 
more than 2,000 tons of coal per diem, 
and employs in the neighborhood of 
450 men, would not only be of vital 
import to the company and its em- 
ployees, but to several large industries 
which were dependent upon its output. 
Manager [Franklin P. Wood of the 


power company was informed of the 
predicament in which the company had 
unfortunately been placed about 10 
o’clock Saturday morning, and immedi- 
ately put the wheels into motion, which 
culminated in the rather unusual feat 
of preparing and installing a new sub- 
station and re-establishing service at 
the Keohler mine within less than 50 
hours after this disastrous fire, thus 
averting a shutdown of indefinite dur- 
ation. 

Three crews of experienced men 
were sent to the Trinidad power house. 
The first crew was delegated to tear 
out one of the rotary converters, used 
for producing direct current for the 
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operation of the Trinidad street rail- 
way; another crew was assigned the 
task of moving the three-phase trans- 
former belonging to the rotary con- 
verter, and the third crew gave their 
attention to dismounting and resetting 
the switchboard. While this work was 
being completed a special car was or- 
dered from the Santa ‘Fe Railroad— 
the only one available being a large 
furniture car, with sliding doors on the 
side and open at one end—which was 
switched around to a track near the 
power house during the afternoon. The 
car was too large to be set in on the 
power house spur and loaded direct, 
and this obstacle was overcome by 
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Interior of Freight Car Converted Into Temporary Substation. 


switching a small flat car up to the 
rear entrance of the station, from which 
the equipment could in turn be loaded 
into the box car. 

The process of moving and loading 
the rotary and transformer on to the 
flat car was one of considerable magni- 
tude. In addition to being inconvenient 
to handle, the equipment weighed more 
than 10 tons and had to be handled 
entirely by hand, as the station is not 
equipped with proper apparatus to fa- 
cilitate the work. It was necessary to 
raise the equipment up a short flight 
of stairs leading into the switchboard 
room, and then drag it to the rear en- 
trance. After_considerable jockeying 
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and sparring throughout Saturday aft- 
ernoon and night, this work was ac- 
complished, and in the meantime the 
switchboard was being set up for ser- 
vice, and the old furniture car was 
being rapidly transformed for utiliza- 
tion as a portable substation. The flat 
car was switched to a convenient 
place, and the work of removing the 
rotary and transformer to the box car 
was soon completed, and early Sunday 
afternoon all equipment necessary for 
a new substation was in position and 
ready for the trip over the Continental 
Divide. Although a special train had 
been chartered to take the improvised 
substation to the Keohler mine, a reg- 
ular Santa Fe freight was scheduled to 
leave about the time this car was 
ready, and it was coupled to this train, 
leaving Trinidad about 7:30 p. m. Sun- 
day. The work of wiring, making con- 
nections and preparing the rolling sub- 
station for service was accomplished 
while the big car rocked lazily over 
Raton pass. 

The electric whistles at the Keohler 
mine blew the call to work at the regu- 
lar hour Monday morning, after the 
loss of only one working day, while 
half a thousand miners, facing a pros- 
pect of possibly 60 days’ idleness, 
marched happily to their work. 

It is probable that the best delivery 
that could have been made on equip- 
ment for a new substation would have 
been from 40 to 50 days, and the work 
oí the power company in bringing re- 
lief to the mine in such a short time 
was an example of quick action and 
good hard work that is seldom 
equalled. Most of the men dismantling 
and moving the apparatus worked from 
30 to 45 hours without rest. The first- 
aid work of the Trinidad company il- 
luminates not only the desire but the 
ability of the central station to face 
complicated situations and to furnish 
service under all kinds of emergencies. 

——e T 


Central-Station Signs on New 
Building Construction. 

Co-operating with contractors and 
architects, the Edison Electric Illuminäåt- 
ing Company of Boston furnishes free 
lighting to advertising signboards, which 
display the names of the contractors, 
architects, and sometimes the firms pro- 
viding materials, which are erected in 
front of buildings in process of construc- 
tion. In connection with the advertise- 
ment of the parties mentioned, the Edi- 
son Company utilizes a third or less of 
the board to notify the public that its 
service is to be furnished the new build- 
ing. 

One such sign is shown in the accom- 
panying illustration. This stand is in 
front of the new High School building 
now in process of construction in Arling- 
ton, Mass. The board is 20 feet long, 6 


feet high, and stands about 4 feet above 
the ground. It is constructed entirely of 
wood. 

The lettering is black, on white back- 
ground, except for a strip of red a foot 
wide across the bottom, on which is in- 
scribed: “Complete Electric Equipment 
on Edison Service.” 

The lighting is by four 100-watt 
Mazda lamps in close-fitting aluminum- 
painted reflectors carried on 0.5-inch gal- 
vanized conduit. The lamps are con- 
nected through Crouse-Hinds condulets 
from open wiring on the back of the 
board. In a square wooden box behind 
the sign are installed a meter and time 
switch. Ordinarily sign boards of this 
character are lighted from dusk to 11 
p. m. 

The interested parties provide the board 
and pay the cost of wiring, the Edison 
Company providing free energy in re- 
turn for the use of a part of the surface 
for its own advertisement. At Arlington 
a second sign of the same description is 
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Temporary Sian on New Buliding Site. 


installed on the side of the railroad right 
of way behind the school grounds. 
— 

Large Pennsylvania Corporation to 
Increase Its Power and Lighting 
Facilities in Up-State Counties. 
That times are improving in the 

bituminous coal regions of Pennsyl- 

vania is evidenced by the determina- 
tion of the Penn Central Light & Pow- 
er Company to spend large sums in the 
improvement of its system, which sup- 
plies electrical power from Lewistown 
on the east to Twin Rocks, Cambria 


` County, on the west, and to Kinport, 


Clearfield County, on the northwest. 
The Penn Central Company furnishes 
power to 28 coal operations and to 10 
Cambria County towns. The current 
comes from Warrior Ridge and from 
the company’s new steam generating 
plant at Williamsburg, Blair County. 
The latter plant, only recently com- 
pleted, will generate 7,500 horsepower, 
and is so constructed that its capacity 
can be doubled merely through the in- 
stallation of another generator, all oth- 
er equipment being already installed. 
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In February, 1910, the Citizens’ Light, 
Heat & Power Company and the Ed- 
ison Electric Illuminating Company, 
operating in and around Altoona, were 
purchased by the Juniata Water & 
Power Company. The latter company 
operated a combination steam and 
hydroelectric power station at War- 
rior Ridge, supplying a territory which 
included Huntingdon, the boroughs of 
Servistown, Reedsville and Yeagers- 
town and a number of quarry and sand 
Operations. Cambria County, with its 
150-year coal supply, was selected as 
an excellent field for development. To- 
day Cambria County customers of the 
Penn Central Company are served with 
an aggregate connected load of 11,500 
horsepower. 

The Penn Central furnishes local 
companies with current for the lighting 
of Gallitzin, Cresson, Portage, Summer- 
hill, Nantyglo, Twin Rocks, Patton, 
Hastings, and Wilmore, while Lilly, 
Rarnesboro, Spangler and other towns 
are seeking service. 


House-Wiring Campaign in San- 


dusky. 

The Sandusky (Ohio) Gas & Electric 
Company is running a $12 house-wiring 
campaign for the month of March. For 
this amount, half down and the balance 
in monthly payments of 50 cents, the 
company wires and connects up any 
kitchen or laundry in any residence on 
its lines and gives the patron an electric 
iron and a 60-watt Mazda lamp. The pur- 
pose is to induce people to use electricity 
in a limited way and learn its value, with 
the idea that they will soon order their 
entire houses wired. Within two days 
several contracts were closed and all in- 
dications point to a very successful cam- 
paign. 

l — eee 

Electric Grill in Chicago Hotel. 

As an auxiliary to the kitchen equip- 
ment of its private-dining-room service, 
the Hotel Sherman, Chicago, has installed 
a Hughes electric grill range, having a 
maximum demand of 11 kilowatts. The 
range is equipped with a broiler and 
frying grid and four top heating units. 
There is a warming oven underneath. 

The Hotel Sherman purchases all of its 
power from the Commonwealth Edison 
Company. 

EEN S E 
Employees Club at Sandusky. 
Employees of the Sandusky (Ohio) 

Gas & Electric Company organized them- 
selves into a “shop talk” and social club, 
in February, with the intention of hold- 
ing monthly meetings. The organization 
was named the “Barstow Club” in honor 
of W. S. Barstow, president of the com- 
fany. So much interest has been aroused 
by these meetings that there is now talk 
of holding them every two weeks, instead 
of once a month, as was first planned. 
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Telephone Switch. 

The power company for whom I am 
working has several telephone lines en- 
tering one of its generating stations. The 
former method used was unsatisfactory. 
Extension bells had been installed on each 
line and the common double-pole baby 
knife switches were used for connecting 
the various lines to a local telephone set, 
giving communication with the calling 
party. (See Fig. 1.) It took some time 
tu make the connection, as well as fa- 
miliarity with the different combinations 
to be made. 

There are, of course, small switch- 
boards and even local-battery wall phones 
on the market, equipped with cords and 
plugs arranged in a practical and efficient 
manner, but none of these were on hand 
and the following idea was worked out. 
It has proved to be rapid and new oper- 
ators can-learn the system of switching 


Line No. 3 


line No.l 


Line No 


Fig. 1—Old Method of Switching. 


with less confusion than with plugs and 
jacks and cords. 

A piece of fiber, slate or marble is cut 
into a circle with pins of the required 
number inserted around the edge, every 
other pin having no connection on back 
side and being a dead pin, to prevent pos- 
sible short-circuiting of the lines or tying 
them together. The pins were made of 
brass machine screws with heads filed flat. 

Two pieces of semicircular brass are 
mounted near the inside on the base (A 
and B, Fig. 2). A cross-connecting bar 
of brass is in two parts connected to- 
gether with a fiber strip. Two pins 
of brass are inserted with a spring in 
each end of the bar and connected elec- 
trically together. One end of the bar is 
pointed and indicates the line where it 
stands. The two wires from the tele- 
phone are connected to the semicircular 
pieces of brass (A and B) and the line 
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wires for line No. 1 are connected to 
the pins marked 1 opposite to each other 
across the disk; line No. 2 to the two 
pins marked 2, and so on around the 
switch (Fig. 3). Now the operator wish- 
ing to connect his phone to line No. 1 
moves the bar, which is provided with a 
circular handle in the center, until the 
pointer shows 1. The- line wire from 


Wood! Handle 
With Brass - 


LAKAN 


Fig. 2—New Switch, 


No. 1 is connected up through the pin 
from the bar, down to A, thence to the 
phone, returning to B, through the cross 
bar, down the pin to the other side of No. 
1 line. 

It can be seen that the operator can in- 
stantly switch, to any line desired; there 
are no cords to become loose or broken; 
no switch handles come loose or switch 
blades tighten or loosen up as they do 
after continuous use; and the simplicity 
of the operation over any other method 
for eight lines or less is apparent. 

J. D. Lewis. 
————— MMM 


Air Gap and Watts of Induction 
Motor. 

A question was put to me recently 
that I believe is of somewhat general 
interest, viz., will increasing the air 
gap of an induction motor increase the 
watts input or merely the volt-am- 
peres? My answer is: the wattless com- 
ponent of the current taken by an 
induction motor increases almost di- 
rectly as the length of the air gap. 
Thus if an ammeter and a wattmeter 
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were connected in an induction-motor 
circuit and an increase of air gap was 
effected the ammeter would show an 
increased value of current, but there 
would be no appreciable increase in 
the reading of the wattmeter. 
H. E. Weightman. 
PON O 


Special Transportation Arrange- 
ments for National Electrical 
Contractors’ Convention. 
Elaborate plans for special transporta- 

tion to the convention of the National 

Electrical Contractors Association, to be 

held at San Francisco, Cal., July 20-23, 

have been made and are published in an 

attractively illustrated booklet obtainable 
from V. C. Gilpin, master of transporta- 

tion, 41 Gardner Avenue, Brooklyn, N. Y. 
A special train with luxurious appoint- 

ments will leave New York City at 5:35 

p. m. July 10, traveling via the New 

York Central Lines to Chicago. The 
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Fig. 3.—Connections to Switch. 


Santa Fe system will then be used the 
rest of the way, making side trips to the 
Grand Canyon of the Colorado and the 
San Diego Exposition; San Francisco 
will be reached on the morning of July 
18. Reservations on this train for the 
entire trip and from intermediate points 
to San Francisco should be made early. 

For the return trip four tours have 
been planned. Tour A includes Port- 
land, Yellowstone National Park, Salt 
Lake City, Pueblo, Denver, Omaha, Chi- 
cago. Tour B is similar, but omits Yel- 
lowstone National Park. Tour C includes 
Portland, Seattle, Vancouver and returns 
to Chicago via the Canadian Pacific. Tour 
D is direct from San Francisco to Chi- 
cago. 

Copies of the illustrated transportation 
booklet and other information on the 
subject can be obtained through Mr. Gil- 
pin. 
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Office Methods for the Electrical 
Contractor. 

The extent to which work can be fa- 
cilitated, and costly errors avoided in 
the work of the electrical contractor by 
the proper facilities, is quite generally 
realized, and yet there are compara- 
tively few contractors who have 
worked out methods and provided the 
facilities which will be most helpful to 
them in their work. Just what should 
constitute these facilities depends, to 
some extent, upon the classes of work 
making up the principal volume of 
business. It must, to some extent, be 
devised by each individual to meet his 
own conditions. 

The forms illustrated herewith are 
those used by the Hub Electric Com- 
pany, of Chicago, whose office is under 
the management of W. J. Collins. Mr. 
Collins has given a great deal of at- 
tention to the proper arrangement of 
office work to facilitate the rapid exe- 
cution of business, the elimination of 
errors, and to transact the work in the 
most efficient and least expensive way. 

In this office a file is kept from 
cards, five by three inches in size, of 
every job upon which a bid is made. 
If the contract is secured this card is 
placed in a separate file, made up only 
of work in progress. The reverse side 
of this card is shown in Fig. 1, and 
successive entries are made on the va- 
rious lines as fast as the work reaches 
the corresponding stage. At least once 
a week the office manager goes over 
this card file, and if for any reason 
progress is not shown upon each job, 
the reason for the delay is at once in- 
vestigated. By means of this file it is 
easy to keep track of all work in prog- 
ress. 

The proposal blank, upon which bids 
are submitted, is shown in Fig. 2. 
This is printed on paper of the size of 
the ordinary business letter sheet. The 
back of this sheet is shown in Fig. 3. 
Blanks are provided to show all the 
outlets, switches, and any special ma- 
terial which is required in every room 
of the house to be wired. The totals 
from this sheet form a check upon the 
estimate which has been computed 
upon the basis of the wiring plans. 

As soon as a contract is secured a 
filing envelope 11.5 by 9 inches is pre- 
pared for the given job, and all cor- 
respondence, estimates, and other pa- 
pers concerned with this job are from 
time to time deposited in this envelope 
as the work proceeds. The face of this 
envelope is illustrated in Fig. 4. It 
contains blanks for entering all the 
principal items of information con- 
nected with the work, as well as the 
final results of costs for labor and ma- 
terial after the job is completed. 

In the case of apartment houses, 
which constitute a considerable por- 
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Contract received Finish netice 
City Permit “© Wiel delivered 
Reedy i Started 


“i Complete 
- Billed 


Roughing delivered < —  ç— 
Jeb started 
Rough complete 

* Pickup 

* Billed 

“ Payment 


Treuble: 


Fig. 1.—Card for Following Work in Progress. 


tion of the work done by this com- 
pany, special blanks are used which fit 
conveniently into the job envelope, 
and which are arranged for the con- 
venient division of the work according 


has been found a convenience in han- 
dling this class of work. This estimate 
blank is shown in Fig. 5. Upon its 
back there is a summary of outlets, 
switches, etc., for each room of the 


to the sections into which such apart- building, somewhat similar to that 
ment houses are usually divided. This shown in Fig. 3. 
Date eas 
UNIFORM PROPOSAL PEIRE No. E 


of the 


Contract No. 


HUB ELECTRIC CO. 


Condition 


1819 Carrel) Ave. Phone Seeley 6446 


Class 


To party of the second part 


(Arch. ) 


(Cont. ) Location 


Hub Electric Company, party of the first part, hereinafter for brevity called the Company hereby 
propose to furnish all the labor and materials to do the Electrical Work in and about the premises 


located at 


__._— Dollars. 


Payments therefor to be made by the party of the second part, to the Company in the following 
proportions: Sixty per cent (60%) when Roughed In, and balance of contract with whatever extra 
work that has been authorized will be immediately due, when final certificate is issued by the 


for the sum of 


Electrical Inspection Department of 
30 days from date of completion of this work. 


, or within 


The work done and material furnished under this proposal to comply with all the City or 
Underwriters ordinauces and rules as the case may apply governing this class of work, and said work 
shall be of the amount and kind designated in the plans, specifications and the accompanying schedule 
on the reverse side of this proposal. 


ee 


—_— fee 


ee 

The within proposal shall become a contract between the parties hereto when duplicate is signed 
and returned by the party of the second part to the Company within thirty days (30) from date above 
shown, otherwise the Company may declare this proposal null and void. 


Ail additions, alterations or changes of any nature in this proposal must be made in writing and 
be signed by both parties hereto, which said writing shall set out and contain in full the character, 
extent, cost and condition of said changes. Superintendents and workmen are not allowed to make 
changes without the said written order 


The Company use a standard line of materials which are approved by the National Board of 
Underwnters, and, unless otherwise agreed, the Company will use such standard of material for 
the work done. 


Respectfully submitted, 


The above proposal is hereby accepted, HUB ELECTRIC COMPANY, 


this_ day of 19— 


By 


Fig. 2.—Proposal Form of Hub Electric Company. 
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Schedule of Work To Be Installed 
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Fig. 3.—Schedule of Work to Accompany Proposal. 
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The workmen for this concern lose 
no time in going to the office. Each 
man goes from his home directly to the 
job representing his day’s work, and 
is provided with a blank postalcard 
upon which, at the end of the day, he 
fills in the record of how his time has 
been spent. Upon this card there is 
also a space arranged for the requisi- 
tion of any material which has been 
found lacking, and which will be nec- 
essary in the next day’s work. This 
card is mailed as the man leaves his 
work, and`is delivered at the office 
early the next morning by the mail 
carrier. Any material which has been 
requisitioned is then loaded upon one 
of the motor trucks, four of which are 
operated by the company, and the ma- 
terial is delivered to the workman dur- 
ing the course of the morning. At the 
end of the week these postalcards give 
a record of the workman’s time, to be 
used in figuring costs, and also in fig- 
uring the man’s pay. If a postalcard 
is lacking, it is assumed that the man 
was not working on that particular 
day. This relation of pay to postal- 
cards causes this activity of the work- 
men to be very rarely overlooked. 
Payment is made by checks which are 
mailed each week to the workman’s 
residence, so that it is unnecessary for 
him to report at the office even for 
this purpose. 

The Hub Electric Company pur- 
chases its supplies in large quantities, 
thus securing the most advantageous 
prices and freight charges, and main- 
tains a stock room of considerable 
proportions. The motor trucks above 
mentioned are loaded up each morn- 
ing with the material necessary for 
the jobs in progress or about to be 
started, and the method used involves 
little delay on account of waiting for 
needed material. 

) ete 

License Required in Ottawa. 

To do electrical installation work in 
Ottawa, Canada, a license is now re- 
quired. The new law went into effect 
January 1. Like every other city, 
Ottawa had an army of inferior work- 
men who were constantly interfering 
with up-to-date installations and in- 
stalling inferior work. With the in- 
auguration of a licensing system for all 
electrical workers, this difficulty has 
been overcome, and the licensing has 
afforded a splendid protection to the 
reliable contractor. 


Electrical workers, to obtain their 


permit, are required to take written 
examinations, the questions being 
grouped as follows: (1) motors and 


other electrical devices; (2) conduit 
installations; (3) knob and tube work, 
fixture hanging and repair work. The 
police are strictly enforcing the law. 
There is a penalty of $50 for working 
without a license. In addition to the 


license, electrical workers are re- 
quired to submit proper plans and 
specifications for large electrical in- 
stallations before a permit is granted 
for installing the work. 

The fee for a license for an elec- 
trical worker is one dollar. The law 
states: 

“Electrical worker’ shall mean and 
include any person engaged or occu- 
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inspector of the city of Ottawa, to the 
effect that he has passed such examina- 
tion as such inspector thinks neces- 
sary, and that in the opinion of such 
inspector- he is competent to act as an 


electrical worker.” 
— O 


Among the Contractors. 


George W. Hill, who has been trav- 
eling representative of the National 
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pied in or undertaking to do the 
actual work of placing, installing or 
altering electric wiring or other ap- 
paratus to which electricity is applied. 

“No license shall be issued to an 
electrical worker until and unless he 
shall have filed with the chief con- 
stable a certificate from the electrical 


Electrical Contractors’ Association for 
some time past, has severed his con- 
nection with that organization in or- 
der to devote his entire time to the 
introduction of the accounting system 
which he has devised. This system is 
published by The H. & W. Accounting 
Bureau, Rock Island, Ill. 
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National Association of Electrical Inspectors. 


Tuomas Henry Day, President, 
59 Deerfield Avenue, Hartford, Conn. 


H. S. Wywnxoor, Vice-President, 
Municipal Building, New York, N. Y. 


Wiiiram Lincotn SmitH, Secretary and Treasurer, 
Concord, Mass. 


James E. Core, Representative on Electrical Committee of National Fire Protection Association, 
City Hall Annex, Boston, Mass. 


N. Davis, H. A. K 


Secretary’s Message. 

This is the last word which will 
reach the members before the conven- 
tion. I had hoped to give the list of 
speakers at the banquet on March 23, 
but up to the time of writing I have 
not received the list from the chair- 
man of the sub-committee. 

I have received word from Mr. Brad- 
dell (whose address, let me repeat, is 
527 West Thirty-fourth Street, New 
York) that very few men have replied 
to him regarding the banquet. 

Let me again call the members’ at- 
tention to the fact that I sent postals 
to all the members at large with the 
bulletin and asked them to give Mr. 
Braddell their probable intention re- 
garding the banquet promptly. 

Section members were requested to 
notify the section secretaries and they 
in turn Mr. Braddell. 

Do not forget the business meeting 
begins at 10 a. m. at Hotel Martinique, 
Tuesday, March 23. Also let all the 
out-of-town members possible plan to 
remain over March 24 and 25 for the 
meetings of the Electrical Committee 
at 123 William Street. These meetings 
will this year bring before us a num- 
ber of matters of more than ordinary 
importance, of great moment and con- 
cern to both the inspection and installa- 
tion interests. Every member who at- 
tends will go away feeling thoroughly 
‘repaid and enriched in experience by 
such attendance. 


ee 


Stands for Heating Devices. 
Question 290. Rule 25d provides 
that heating devices must be provided 
with an approved stand. What are the 
specifications of the Code for such 
stands, especially for smoothing and 
sad irons? 


Answer 1 (F). There are none. 


Answer. 2 (B). There are no specific 
specifications for these article, but on 
the inner side of the first cover of the 
edition of the Code attention is called 
to the fact that all appliances should be 
submitted to the Underwriters’ Labora- 
tories for examination and report be- 
fore being introduced for use. All de- 
partments therefore who rely on these 


Euceneé N. Davis, Chairman, 
SECTION REPRESENTATIVES: 
C. H. Fletcher, H. Burnes, British Columbia. 
A. W. Hopkins, G. W. Perry, Western New England. 
Washington Devereux, A. H. Lilley, Philadelphia. 
E. i night, Eastern Massachusetts, 
C. A. Hannan, O. E. Smith, New York City. 
C. W. Mitchell, John W. Carrell, California. 


Executive Committee 
Brookline, 


J. E. 
“LET THE CODE DECIDE.” 


The matter appearing In this sec. 
tion consists of questions on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
ing are In accord therewith. These 
questions are gladiy received from 
anyone Interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction, 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 


the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything in the Code. 
it is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 


tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif- 
ference of opinion Is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision in applying it; and harmoni- 
ous action of those using it, for the 
common good. 


Laboratories should see that articles 
used are on the approved list. This 
applies to all Underwriters’ depart- 
ments and such municipal departments 
as work in harmony with and ac- 
cept the findings of the Laboratories. 


Answer 3 (W). 
know. 


None, so far as I 


Answer 4 (A). I do not think the 
Code has specifications. The proper 
place to find this information is the 
Underwriters’ Laboratories, Incorpor- 
ated. 

Answer 5 (H). I do not think the 
Code contains any specifications for 
stands to be used with heating devices. 


Mass. 


George L. Collison 

Frank R. Daniel 
ames H. Fenton A. A.M 
. G. Hartwell 
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Answer 6 (E). No specifications for 
such stands have been included in the 
Code. The question of approval I have 
felt is one for the Laboratories. 


Answer 7 (P). The specifications for 
sad-iron stands are a product of the 
Laboratories and do not appear in the 
Code. The heel stands of approved 
irons will indicate generally what the 
specifications are. 


Answer 8 (U). I should say none. 
Probably any heat-insulating material. 


Answer 9 (O). The Code does not 
give specifications for an approved 
stand nor would it appear to be neces- 
sary. A stand to adequately protect 
combustible material would be depend- 
ent upon the temperature reached by 
the heater under abnormal or unusual 
conditions and the stand should be 
tested under such conditions by the 
Laboratories. An approved stand is 
one which is so listed by the Labora- 
tories.. 


eee 


Answer 10 (N). There are none. 
All you can do is to examine list of 
approved fittings issued by the Labora- 
tories. 

Further, my experience goes to show 
that in the large majority of cases you 
will not be any better off then; be- 
cause if you go back to the average 
domestic installation a few weeks later 
you will find the stand doing duty 
to hold up a butter box off the bot- 
tom of the refrigerator, or may be as- 
sisting to distribute weight on a piece 
of corn-beef undergoing the pressing 
process, or some similarly unantici- 
pated and non-electrical functioning. 

In other words one cannot change 
domestic ironing habits which have 
come down from remote ages by sup- 
plying heat-insulating stands approved 
or unapproved. 

Of course in laundries, tailors’ shops, 
etc., where employees are under super- 
vision it is a different matter, but in 
the domestic case one’s only recourse 
is education. This I fear most often 
comes as to the child by experience, 
when the warnings of its elders are 
disregarded. Just how many badly 
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scorched shirtwaists and ignited iron- 
ing sheets contribute we do not know 
and cannot guess. I believe the heel 
rest, air space combined with little 
metal, and highly radiating is best in 
domestic irons. 


Varnished Cambric for Insulation. 

Question 291. Is it possible to use 
varnished-cambric-insulated wire in 
conduit? 

Answer 1 (F).  Varnished-cambric 
insulation for wires appears to have 
all the advantages of rubber and slow- 
burning insulation without any of the 
disadvantages of either. 


Answer 2 (B). It is possible to use 
varnished-cambric-insulated wires in 
conduit, and it is done in many cases. 
The National Electrical Code, however, 
does not refer specifically to this type 
of wire. 


Answer 3 (W). It is possible to use 
varnished-cambric insulation in conduit, 
but not under Code rules. `See Rule 
26n. 


Answer 4 (A). Present Code rules 
do not refer to this type of insulation. 
If you will refer to page 155 of the 
April “List of Approved Electrical Fit- 
tings” the answer will be found. 


Answer 5 (H). Yes, if the insulation 
is covered with an approved braid and 
lead sheath. 


Answer 6 (E). There is no Code 
rule giving direct approval for this use. 
The writer has approved it, however, 
when the insulation had a further pro- 
tection of lead sheathing, this being for 
possible moisture that might appear in 
the conduit. 


Answer 7 (P). For some years past 
we have been using varnished-cambric- 
insulated wire in this jurisdiction, and 
with generally satisfactory results, in 
conduit. For risers impregnating ma- 
terial should be solid enough to pre- 
vent weeping into cabinets, and in 
supporting the risers one should always 
remember that the insulation slips 
readily on a wire so that the supports 
should grip both the insulation and the 
wire. 


Answer 8 (U). It is possible by 
special permission, but not under the 
present Code rules. 


Answer 9 (O). Varnished cambric is 
not yet recognized in the Code specifi- 
cally for conduit work, but its limited 
use as the equivalent of rubber has been 
advised for the purpose of obtaining 
field experience where the installation 
would be under constant supervision. 
The conclusion of the writer from a 
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limited experience is that varnished 
cambric should not be used where it 
may be subjected to considerable bend- 
ing or any great tensile stress, as the 
layers of varnished cambric tend to 
slide one upon the other. No failures 
have been noted in this jurisdiction in 
the insulation. 


Answer 10 (N). Not under the strict 
Code rules (see Rule 26n). It is, 
however, tentatively allowed under 
supervision and for the gathering of 
information from field experience. This 
applies, of course, to interior work. 

In exterior work, varnished-cambric 
cables have been and are used in 
numerous cases to great advantage. 


Joints in Galvanized-Iron Wire. 

Question 292. What experience has 
any of the members: had in joints in 
galvanized-iron wire such as is used in 
fire-alarm work? Are these joints 
soldered and is an acid flux used? 

(Secretary’s Note: This question is 
evidently not on Code interpretation, 
but I sent it out under the clause in 
Article 2 which states one of our pur- 
poses to be “securing of better forms 
of construction and dissemination of 
information and correct practice, etc.”) 


Answer 1 (F). In this jurisdiction 
all the fire-alarm circuits are of cop- 
per. 


Answer 2 (B). This question calls 
for experience of members and not for 
an interpretation of Code requirements. 
Any opinion based on my experience 
on this subject would be of little value. 


Answer 3 (W). My experience has 
been somewhat limited, but I found 
that joints with copper splicing sleeves 
and properly fitting wires gave best 
satisfaction. 

Answer 4 (A). My experience is 
never try to solder galvanized-iron 
joints. The flux and heat destroy the 
galvanizing and in a short time the 
joint will begin to rust. This intro- 
duces high resistance and causes 
trouble of all sorts. 


Answer 5 (H). We have had no 
personal experience with such lines, 
but we understand galvanized-iron wire 
is used with or without soldered joints, 
as is more convenient. 


Answer 6 (E). My experience with 
soldered joints on galvanized-iron 
wire has not been encouraging. The 
splices have corroded badly, due pos- 
sibly to the acid used when soldering 
the splice. I have seen joints that 
had been covered with tin foil and 
then taped almost eaten through with 
corrosion. 
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Answer 7 (P). I have had no ex- 
perience on this matter. 


Answer 8 (U). I have had no ex- 
perience with galvanized-iron wire. 


Answer 9 (O). I do not consider 
my experience wide enough to warrant 
an opinion on this subject. 


Answer 10 (N). In this territory al 
the joints in our galvanized-iron wire 
fire-alarm circuits are soldered. We 
have noted that considerable care must 
be used. A Western Union joint is 
made carefully, being careful not to 
mar the wire outside the joint. A non- 
acid soldering paste is used, as low 
heat as will flow the solder, which is 
then wiped out over the wire away 
from the joint. It is important that the 
joint be kept dry and this is accom- 
plished by painting with an elastic 
enamel, the joint being carefully cleaned 
from grease, etc. Under these condi- 
tions we have found the joints to stand 
up better than unsoldered. 

I imagine, however, that consider- 
able will depend on the “exposure;” 
smoke from soft coal, vapors from 
manufacturing processes, etc., might 
and probably would totally change the 
results. Again, the joint must be made 
with thorough care. A joint such as 
the ordinary wireman makes in a cop- 
per wire with a dab of solder is worse 
than useless. 

Finally, a joint in  galvanized-iron 
wire is affected so much by the sur- 
roundings and skill of the workmen 
that no general statement more than 
above is warranted. 

po Gar 

Connecticut Electrical Meeting. 

The second annual meeting of the 
Get Together Club of the electrical in- 
terests of Connecticut was held at the 
Hotel Taft, New Haven, on Friday 
evening, February 26. 

This club was formed for the pur- 
pose of enabling men connected with 
electrical industries in the State of Con- 
necticut to meet occasionally and be- 
come better acquainted. It is com- 
posed of central-station men, contrac- 
tors, jobbers and manufacturers. There 
are no by-laws and no dues. Its affairs 
are in the hands of an executive com- 
mittee of three. 

President L. D. Gibbs, of the New 
England Section, was the guest and 
gave a very interesting talk on the 
personal effort that is required and ex- 
pected of every man in the electrical 
industry. 

The following were elected as the 
executive committee for the ensuing 
year: G. B. Leland, Stamford Gas & 
Electric Company; W. D. Jennings, 
General Electric Company, New Ha- 
ven; J. O. Morris, Electric Supply & 
Equipment Company. 
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DISTRICT OF COLUMBIA. 

Testing of Meters. The rules recent- 
ly adopted by the Public Utilities Com- 
mission in regard to testing meters 
provide that all meters shall be test- 
ed in their permanent position ọn the 
consumer’s premises, and when prac- 
ticable at loads of 10 per cent of rated 
capacity and 60 to 100 per cent; also 
at normal load, if the test is upon re- 
quest or for a referee test. 

The following percentages of the 
connected load shall be regarded as 
normal load: Residence lighting 25; 
elevators, 40; factory lighting, 
churches, offices, stables, hotels and 
individual motor drives, 45; theaters, 
clubs, store lighting and factory group 
drive, 60; saloons, restaurants, pumps, 
70; signs and window lighting, motion- 
picture machines and blowers, 100 per 
cent. á 

After testing, a meter shall be ad- 
justed to have not more than one per 
cent error. Commutator-type meters 
of capacities less than 50 amperes shall 
be tested at 
months; 50 to 150 amperes, every 12 
months; over 150 amperes, every 8 
months; induction-type meters up to 50 
amperes, every 30 months; 50 to 150 
amperes, every 24 months; over 150 
amperes, every 12 months. Voltage 
regulation shall be kept within 3 per 
cent of standard during lighting hours 
and 10 per cent at other hours. 


IDAHO. 

The Ashton and St. Anthony Pow- 
er Company was granted a certificate 
of convenience and necessity author- 
izing it to construct a power plant and 
distribution system to serve Roberts 
and communities south of Roberts and 
around Mud Lake, in Jefferson County. 
The company is not to proceed under 
the order until it has secured a fran- 
chise from the village of Roberts, and 
filed the same with the Commission. 


NEW YORK—First District. 

New York Edison Company. The 
Public Service Commission for the 
First District has adopted an order di- 
recting the New York Edison Com- 
pany to reduce the maximum rate for 
electric current in Manhattan and part 
of The Bronx from ten cents per 
kilowatt-hour, the present rate, to eight 
cents, and a general revision of the 
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Conducted by William J. Norton 


whole schedule of rates, in accordance 
with the change. This action was 
taken in the cases of George Stadt- 
lander and others, and Julius Ewoldt 
and others against the New York Edi- 
son Company. These complaints were 
filed after the Edison Company estab- 
lished a new schedule of rates in 1911, 
by which only consumers paying more 
than $25 monthly got the benefit of 
any reduction. The complainants al- 
leged that small consumers were thus 
discriminated against, and asked the 
Commission to order the company to 
reduce its rates so that consumers pay- 
ing less than $25 per month would be 
benefited. 

The opinion is based upon the fact 
that the New York Edison Company’s 
net earnings for 1913 amounted to 
$7,802,732, and in 1914° to $7,150,000. 
The proposed reduction of the max- 
imum charge to eight cents would 
mean a saving to consumers of about 
$2,000,000 a year, and this would still 
leave the company net earnings of 
$5,800,000, which would be a return of 
nearly 6 per cent upon $100,000,000. 
The company claims a value of some- 
thing like $132,000,000. Commissioner 
Maltbie, in his opinion, found that 
$60,000,000 was the maximum amount 
upon which the company is entitled to 
a return. Commissioner Williams, 
without fixing the valuation, held that 
$100,000,000 must certainly cover “the 
capital actually expended in the enter- 
prise.” 

A detailed valuation of the com- 
pany’s property was not submitted by 
any of the parties during the investi- 
gation. Commissioner McCall says: 
“The long delay that would necessarily 
be involved in an appraisal or valua- 
tion of the property of this company 
is a deterrent from insisting upon same 
as perhaps the only method of reach- 
ing any positive solution in this rate 
question; and a further justification 
for not insisting upon it is to be found 
in the fact that in my judgment we 
kave sufficient proof before us to jus- 
tify an order giving immediate relief 
from conditions that demonstrate that 
the earnings of the company are away 
teyond what would be justified as a 
reasonable average return by the most 
favorable finding that could possibly 
be reached in the company’s favor as 
to capital actually expended, etc., by 
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any process adopted to ascertain 
same.” 

Commissioner Maltbie, in his opin- 
ion, states that while an inventory 
and appraisal may be of assistance in 
determining with great precision the 
exact rate for each class of consumers, 
they are not necessary. 

His opinion takes up the law and 
practice in New York and cities, among 
others the following reference taken 
from the Buffalo Gas Company vs. 
Buffalo: “So far as we are aware, 
there has never been any decision of 
any court which is binding upon this 
Commission, which holds that cost of 
reproduction new, with or without de- 
preciation, is a controlling factor in 
the fixing of value for rate-making pur- 
poses.” 

In the supplementary opinion filed 
by Commissioner Maltbie_ dealing 
specifically with the petition of the 
Merchants’ Association, intervener, he 
says: “With reference to the neces- 
sity for an appraisal, counsel for the 
Merchants’ Association has cited a 
number of cases in which appraisals 
were ordered, but he has failed to 
produce a single decision which holds 
that an inventory and appraisal must 
be made before any revision of rates 
may be ordered. In any rate case the 
value of the property used in behalf of 
the public is a very important consid- 
eration, but it is not necessary that the 
value be decided on the basis of opin- 
ions of engineers and experts rather 
than on the basis of the facts as re- 
vealed by the books and records re- 
lating to the property of the corpora- 
tion. The Commission is agreed that 
relief in the pending cases shall not be 
withheld until an appraisal is made.” 

In the opinions of Commissioners 
Williams and McCall they go on record 
as against “meter charge.” In Com- 
missioner Maltbie’s supplementary 
opinion he says: “The refusal of the 
Commission to adopt a meter, con- 
sumer Or minimum charge is directly 
contrary to the evidence. The record 
shows clearly that there are certain 
costs which have no direct relation to 
the amount of current consumed. They 
are nearly the same, whether the con- 
sumption is small or large. Not only 
are these facts recognized by many 
companies, but most of the recent de- 
cisions of state commissions in electric 
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rate cases have approved or required 
the establishment of a meter, con- 
sumer or minimum charge. The Pub- 
lic Service Commission for the Second 
District has followed the same course. 

“If a meter charge is not to be 
adopted the factor ought to be em- 
bodied in a schedule of rates in some 
other way. But to disregard the fact 
of fixed expenses in framing a schedule 
of rates and to say that all persons 
consuming less than 500 or 100 kilo- 
watt-hours monthly must pay the same 
rate (eight cents per kilowatt-hour) is 
illogical, contrary to the evidence, and 
will continue certain unjust discrimin- 
ations which are now part of the rate 
schedule of the New York Edison Com- 
pany. 

“Further, the adoption of an eight- 
cent maximum rate for both light and 
power is illogical, and in no way justi- 
fied. The record shows that the cost 
of free lamp renewals is approximately 
one-half cent per kilowatt-hour. This 
is an expense which is not incurred 
in connection with the power business. 
This company recognizes this in its 
rate schedule, and accordingly makes 
the maximum rate for lighting one-half 
cent more than the rate for power, and 
makes still further concession to power 
customers using more than 200 kilo- 
watt-hours. The power business is to 
a great extent business off the peak, 
and far less subject to seasonal fluc- 
tuation than lighting. There is, there- 
fore, no justification for making the 
same maximum rate apply to power, as 
well as to lighting.” 


Second District. 

Westchester Lighting Company. 
Both the complainants and the com- 
pany have asked the Public Service 
Commission to practically begin all 
over again the Westchester Lighting 
cases, which have already been before 
the Commission almost since its in- 
auguration. The complainants, repre- 
senting various towns and villages of 
Westchester County, have attacked the 
valuation of the Westchester Lighting 
Company, on which the decision of 
the Commission was based, while the 
attorneys for the company pleaded that 
the Commission should not have sep- 
arated the gas and electric business of 
the company in figuring the return to 
which it was entitled as a corporate 


entity. 
Chairman Van _ Santvoord stated 
that the Commission has no funds 


which can be devoted to the investiga- 
tion of the company and the revalu- 
ation of its property. Both sides have 
submitted briefs and the Commission 
has reserved decision as to whether or 
not it would reopen the case. 


OHIO. 
The Circleville Light and Power 
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Company was authorized to issue 
$70,000 principal sum, 25-year, first- 
mortgage, six-per-cent bonds, to be se- 
cured by an open mortgage in the sum 
of $250,000. This issue is in lieu of 
a former issue of first-mortgage six- 
per-cent bonds in the sum of $70,000, 
to be secured by a closed mortgage in 
the sum of $70,000. The former order 
is modified so that bonds hereafter is- 
sued to pay for additions, extensions 
and improvements, as provided in such 
mortgage may be secured thereby in- 
stead of issuing a second or other 
mortgage, as would be necessary under 
the original plan of financing. 


WISCONSIN. 


Janesville Water Company. In a 
proceeding before the Railroad Com- 
mission to determine the value of the 
Janesville Water Company, for the pur- 
pose of acquisition of the property by 
the City of Janesville, the Commission 
says: “With regard to discount òn 
bonds, the Commission has taken the 
stand that it may be reasonable to 
recognize this element where the dis- 
count is a normal and reasonable cost 
of getting money to finance a utility 
where the utility is needed in the com- 
munity, and where the money for 
financing it can be obtained on no bet- 
ter terms. In an earlier investigation 
of the Janesville Waterworks (7 W. R. 
C. R. 628-639), the question of discount 
on bonds was considered by the Com- 
mission, and the conclusion was stated 
as follows: ‘Some allowance probably 
will have to be made in fixing the value 
of the plant for the discount on bonds, 
but it is questionable whether all of the 
$19,600 accounted for should be con- 
sidered as a plant investment.’ 

“There are no facts before us in the 
present case which would lead us to 
alter the conclusion above quoted. 
There seems to be no reason to ques- 
tion the propriety of issuing bonds un- 
der the circumstances under which 
those in question were issued. Author- 
ities are not by any means agreed that 
the discount incurred in floating bonds 
should be permanently charged to cap- 
ital. The difficulties which would be 
met with if this policy were pursued in 
the case of refunding issues are, of 
course, apparent, in that the amount of 
discount charged to capital might 
eventually be entirely out of propor- 
tion to the actual value of the property.” 

A table prepared by the Commis- 
sion’s auditor is given, showing the rate 
of return received by the company, 
which ranges from 4.3 per cent, as esti- 
mated for 1892, up to 11.2 per cent for 
1913, and 11 per cent for the first six 
months of 1914. Without drawing a 
definite conclusion from the financial 
history of the company as to actual 
losses incurred, the Commission says: 
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“There can be no question that it 
would cost a considerable amount to 
build up a business under conditions 
similar to those prevailing in Janes- 
villc, but where a new utility was to be 
installed to meet a hitherto unsupplied 
demand for service, to the point where 
a reasonable return would be earned 
upon the investment. To determine 
how much this cost would be is a mat- 
ter of estimate. From such informa- 
tion as is available on this subject, it 
seems that the cost of building up such 
a business would probably be between 
5 per cent and 15 per cent of the total 
value of the physical plant, and con- 
sideration may well be given to this fact 
in fixing upon the final value of the 
property. 

“The company claims an a,lowance 
for going value of about 20 per cent of 
the actual investment, with an overhead 
allowance of 15 per cent included in 
the investment. We see no reason for 
any extended discussion of this claim, 
as the amount of going value which 
should be allowed should be determined 
as largely as possible from the evidence 
presented in each particular case, and 
we find nothing in the record in this 
case which would justify as large an al- 
lowance as that claimed.” 


UNITED STATES SUPREME 
COURT DECISION. 

The Supreme Court has held that it 
is beyond the power of the states to 
require a railroad to carry one com- 
modity or class of traffic at a loss or 
cnly nominal profit, even though an 
adequate profit 1s obtained from its 
business as a whole within the state. 
Under this principle the court annulled 
the North Dakota lignite-coal-rate law 
as to the Northern Pacific and the Min- 
neapolis, St. Paul & Sault Ste. Marie 
Railroads, and the West Virginia two- 
cent passenger-rate law as to the Nor- 
folk & Western. Justice Hughes an- 
nounced the decisions. Justice Pitney 
zlone dissented. In arriving at its gen- 
eral conclusion the Court held that 
when a State selects one commodity or 
class of traffic for regulation it must 
apportion to it a proper part of all gen- 
eral expenses, and then allow substan- 
tial compensation. In the West Vir- 
ginia case, Justice Hughes says: “It 
would appear to be outside the field of 
reasonable adjustment that the state 
should demand the carriage of pas- 
sengers at a rate so low that it could 
be justified only by placing upon ship- 
pers of goods a burden of excessive 
charges in order to supply an adequate 
return for the entire service.” 

Furthermore, such action could not 
be justified as a “declaration of public 
policy” to develop an infant industry 
or to make one community independ- 
ent of another. 
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Central Suction Cleaner. 

A new type of electrically driven suc- 
tion cleaner has been placed on the mar- 
ket by the Central Electric Company, 326 
South Fifth Avenue, Chicago, Ill. This 
cleaner has a number of interesting fea- 
tures, one of which is its light weight, 
this being only nine pounds complete; an- 
other is the low price of $25 placed on 
the complete outfit. This cleaner has 
many of the features, in the way of minor 
refinements, that are to be found only 
on higher priced machines. Suction is 
supplied by means of a powerful motor- 
driven fan. The motor operates on either 


New Central Electric Suction Cleaner. 


direct current or alternating current. A 
brush attachment is included in the out- 
fit for loosening threads or lint so that 
the suction may draw them up as well as 
dust and dirt. This brush can be easily 
removed for cleaning. The brush is 
equipped with rubber-tired wheels which 
makes it revolve with every movement 
of the machine. The machine itself is 
mounted on easily running wheels. The 
rear wheel may be raised or lowered by 
means of an adjustable device to suit the 
thickness of the rug or carpet. A feed- 
through switch is provided in the handle, 
which is shaped for conveniently operat- 
ing the machine. The machine is neatly 


finished and makes an attractive appear- 
ance. 
— ee 
Burke Suspension-Type Lightning 
Arresters. 

The accompanying illustration shows a 
new lightning arrester for 2,200 and 6,600- 
volt service recently placed on the market 
by the Railway & Industrial Engineering 
Company, Pittsburgh, Pa. It is known as 
the Burke suspension-type lightning ar- 
rester, and consists of an adjustable horn 
gap with a resistance in series with the 
ground circuit. The arrester can be sus- 
pended direct from the transmission line; 


Suspension Lightning Arrester. 


it is not necessary to cut the line, and no 
special mounting is required. 

All metal parts of the outfit are of 
brass. Koppat resistance is used in the 
ground circuit to limit the flow of dynamic 
current which might otherwise result if 
two or more phases discharged simul- 
taneously. These arresters can be used 
on circuits of any capacity. 

—___.--——_____.. 
Illuminating Glassware for the 

Rosenbaum Department Store. 

The chief desire of the committee 
having in charge the installation of the 
lighting devices used in the new Rosen- 
baum store, Pittsburgh, Pa., was that 


glass manufacturers make new fea- 
tures. It was desired to use nitrogen- 
filled lamps of high intensity. The 
committee wanted an inclosing globe 
and was opposed to the semi-direct 
system that has become so popular. 
It was practically decided that an in- 


closing globe of blown translucent 
glass of special design should be 
used. It was shown that the glass be- 


ing blown would in the original de- 
sign show the filaments of the lamp. 
As this was objectionable, the archi- 
tects decided that the glass must be 
frosted, as it was not believed possible 
to obtain blown translucent glass that 
would be opaque enough to hide the 
filaments. The engineers now strenu- 
ously objected to sand-blasted or 
frosted glass, claiming rightly that 
more dirt would collect, which would 
not only be an objection but also re- 
duce the efficiency of the installation. 

At this point the Jefferson Glass 
Company, Follansbee, W. Va., offered 
a semi-translucent glass, its Moon- 
stone, which it guaranteed would not 
show the filaments and need not be 
frosted nor sand-blasted and yet would 
diffuse a maximum of light. After a 
series of tests the contracts were 
awarded to the Lighting Studios Com- 
pany, of New York, for the entire in- 
stallation, this to be equipped with 
Moonstone glass. 

The engineers claimed that they will 
be spared the taking down of the 
glassware for washing purposes, which 
would have to be done at least every 
two months, while with Moonstone 
glass the shades could be cleaned with 
a feather duster or soft cloth without 
removing the glass. 

The competition for this installation 
was exceptionally keen and the Jef- 
ferson Glass Company therefore felt 
greatly gratified in securing the order 
wholly on the merits of Moonstone 
glass. | 

ee ee 
Electricity in the Kitchen for Cook- 
ing and Dishwashing. 

A growing appreciation of the impor- 
tance of using the most sanitary methods 
in the preparation of food for the table 
and in the treatment of all dishes, uten- 
sils, etc., in which the food is cooked or 
served, is stimulating increasing attention 
to electrical methods and equipment for 
this purpose. This was well exemplified 
by the great interest in the exhibits of 
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electrical kitchen equipment at the last New 
York Electrical Show, and particularly 
in the display made by Wells, Mowbray & 
Newman, Incorporated, of 125 West For- 
ty-second Street, New York City. A com- 
plete kitchen was shown in which was an 
array of the highest class of electrical 
equipment, such as electric range, elec- 
tric refrigerator, electric dishwasher, wa- 
ter sterilizer, kitchen table with electric 
warming closet and power mixer, etc. 
Space does not permit detailed reference 
to all this equipment, but the range and 
dishwasher will be described. 

The electric ranges are made in several 
types, two of which are shown herewith. 
The smaller, or what is known as the 
bungalow range, has an oven 14 inches 
wide, 16 inches deep and 11 inches high; 
the broiler in the top of the oven is 14 
inches square. The surface cooking space 
is 24 inches square. The broiler is oper- 
ated by the same heating unit that oper- 
ates the top cooking surface. 

What is known as the Biltmore range 
No. 1 has a top cooking surface 16 by 
32 inches. The dimensions of the entire 
top space are 24.5 by 42.5 inches. The 
oven is somewhat larger than in the bung- 
alow range. There is also an electric sal- 
amander 13.75 by 16 by 7.5 inches and an 
upright broiler 11 by 3 by 9.5 inches. The 
total connected load of this range is about 
6.7 kilowatts, while of the bungalow range 
it is 3.5 kilowatts. 

The heating elements in these ranges 
are of extra heavy construction, such as 
is required for heavy hotel service; con- 
sequently in residence service they are 
practically indestructible. However, they 
are arranged so as to be readily replaced, 
if needed. Each unit is arranged for full 
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Walker Electric Dishwasher, with Wall 
. Broken Away to Show Principle. 

heat and half heat. Switches for the con- 
trol of the various units are all of the 
indicating push-button type and are all 
conveniently mounted together on a shelf. 
Fuses and connections are also located 
on this shelf and may be easily reached 
through a hinged door on top of the 
switch compartment. 

Aside from the electrical fittings, the 
ranges are equipped with handy shelves 
and drawers for cooking utensils and sup- 
plies. The body of the range is made 
of heavy black sheet steel with facings of 
polished Russia iron. The trim is of pol- 
ished steel, Monel metal or German silver. 

The electric dishwasher shown in partial 
section herewith is made by the Walker 
Brothers Company, Syracuse, N. Y. Its 
design is such as to eliminate in a satis- 
factory way the drudgery connected with 
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cleansing dishes after use and at the same 
time to do the work thoroughly, in a much 
more sanitary manner and in less time. 
The simplicity of construction is made 
clear by the illustration. The tank is 
smooth inside so it can be easily kept 
clean. The lower part is shaped to per- 
mit quick drainage into the discharge pipe, 
which is opened by means of the lever 
valve. The motor-driven impeller forces 
powerful streams of hot soap water over 
and among all the dishes which are set in 
wire trays as indicated. Most convenience is 
obtained by havirg the hot water and 
drain pipes permanently connected to the 
dishwasher; the latter is furnished, in 
some portable types, however, for use 
where pipe connection is not available. 

Dishwashing by this electric method is 
very rapid and entirely automatic. While 
the machine is pumping the hot water over 
the dishes, other work may be attended 
to. This part of the process lasts but a 
few minutes and requires little current. 
After the wash water is discharged, the 
drain valve is closed and fresh hot water 
added. This is then forced about the 
dishes by the pump to rinse them perfectly 
clean for part of a minute and when again 
drained off the dishes are ready for stack- 
ing away in the pantry. No dishcloth or 
drying cloth is used; drying is automatic 
because the hot dishes quickly lose surface 
moisture without wiping. 

All parts of the machine are sturdily 
built and neatly finished. The motor is 
well protected and out of the way. Walker 
dishwashers for manual operation by a 
lever are also made. The electrically 
driven machine, however, removes the 
last objection to the irksomeness of 
cleaning dishes. 


Bungalow-Type Electric Range. 


Electric Range for Large Residence. 
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McIntosh & Seymour Oil and 
Steam-Engine Exhibit at San 
Francisco. 


Conspicuous among the oil engines ex- 
hibited at the Panama-Pacific Internation- 
al Exposition is the 525-brake-horsepower 
Diesel type unit on the space occupied by 
the McIntosh & Seymour Corporation, of 
Auburn, N. Y. This engine is said to be 
the largest and most powerful of its class 
in the whole exposition; it also represents 
a high achievement in engine efficiency, 
simplicity and perfection in workmanship. 
By observing how quietly and smoothly 
this engine operates the visitor gains an 
appreciation of its high-class design and 
construction. 

The McIntosh & Seymour Corporation 
has gained world-wide renown in the do- 
main of steam engines. It is one of the 
few American engineering firms that has 
competed successfully with European man- 
ufacturers not only in South America, 
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pany, and other powerful sets from the 
same works can be seen in notable power 
plants all over the United States. 

By contrast with the giant engines built 
in former years the single-cylinder hori- 
zontal 100-kilowatt steam unit represent- 
ing the McIntosh & Seymour Corporation 
in the Palace of Machinery at this expo- 
sition is a dwarf in size. Its economy 
and efficiency, however, render it note- 
worthy. Two reasons have been responsi- 
ble for the selection of such a relatively 
small unit to typify and illustrate this 
firm’s steam-engine construction. In the 
first place, fashions have changed, and the 
mammoth reciprocating steam engine is 
no longer demanded. Secondly, the scope 
for the steam engine in California is 
destined to become less now than the 
Diesel type engine, which burns the fuel 
oil directly, can supplant it with greater 
satisfaction and to better advantage. The 
small steam unit shown in operation re- 
sponds to the most exacting demand of 


Mcintosh & Seymour Diesel Oil 


Australasia, Africa and the Far East but 
also in their own continent, and its prod- 
ucts have earned the praise of many for- 
eign leaders of engine design and con- 
struction. 

The McIntosh & Seymour Corporation 
has had a long association with world’s 
fairs. Its exhibit 22 years ago at the 
World’s Columbian Exposition at Chi- 
cago, for instance, was one of the leading 
engine displays of that event. During the 
course of its history, this firm has built 
machinery aggregating more than 1,500,- 
000 horsepower. It has constructed some 
of the biggest engines in the world, the 
size having been limited only by the re- 
strictions of shipment and_ transport. 
Three mammoth engines of 5,000 kilowatt 
capacity each, built by the Auburn firm, 
are installed in the Redondo central sta- 
tion of the Pacific Light & Power Com- 


Engine, 525 Brake Horsepower. 


the discriminating steam engineer, who 
can appreciate that reliable service is the 
foremost and greatest quality of machin- 
ery. 

Of the two Diesel-type engines which 
were installed by the McIntosh & Seymour 
Corporation, the larger set is shown in 
operation, using the fuel oil supplied at 
the header in the Machinery Palace. At 
the price of 92 cents per barrel of 42 
gallons, this fuel will give about 850 
brake-horsepower-hours, or say 525 kilo- 
watt-hours, at a cost of one dollar, the 
consumption of the engine being remarka- 
bly low. ; 

With four cylinders and operating on 
the four-stroke cycle, this engine develops 
the power at 165 revolutions per minute. 
It is of a design and construction that 
have been perfected by 17 years’ associa- 
tion with the problems of Diesel work, the 
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McIntosh & Seymour Corporation deriv- 
ing this advantage from co-operation with 
the first and earliest Diesel engine fac- 
tory built in Europe. This fine engine 
conforms to the latest practice of the 
European engineers, whose experience and 
knowledge of Diesel engine construction 
are unrivalled, this type having been free- 
ly developed there by firms of great and 
untarnished repute. 

The smaller Diesel-type engine on the 
space occupied by the McIntosh & Seymour 
exhibit is a four-cylinder set of 280 brake 
horsepower capacity, designed to run at 
200 revolutions per minute. In character 
it is distinguished from the larger set 
chiefly by its box frame and by the great- 
er compactness due to the higher running 
speed. 

Both these engines are remarkable for 


Motor-Inclosing Box. 


the extraordinary high grade of work- 
manship in all the finished parts, a 
tolerance of only half of one-thousandth 
of an inch being permited in the manu- 
facture. They are representative of the 
most worthy achievements of American 
engineers and set a high standard for 
Diesel-engine work in this country. 
—____»~<o—————_ 
Motor-Inclosing Box. 

A galvanized-iron box inclosing the 
motor has been provided for sewing ma- 
chines operated in a New England shoe 
factory. Holes one inch in diameter 
ventilate the motor, and a metal handle 
is attached to the top of the box, en- 
abling it to be removed readily. 

This is.one of the “Safety First” de- 
vices which have become general in a 
large number of industries throughout 
the country. 
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Beacon Electric Friar’s Lantern. 


A novelty in the way of an electric 
lantern is that shown in the accompany- 
ing illustration. The form of this out- 
fit is that used in the old style friar’s 
lanterns in which oil furnished the light. 
This lantern is equipped with an Aladdin 
primary battery and is guaranteed to give 


Electric Friar’s Lantern 


five hours of continuous or ten hours of 
intermittent service. A Mazda lamp is 
used. The metal parts of this outfit are 
finished in nickel, giving it a very attrac- 
tive appearance. This outfit is manufac- 
tured by the Beacon Miniature Electric 
Company, 108 Duane Street. New York 
City. 
— oM 

Combination Electric Cigar Light- 

er and Inspection Lamp for 


Automobile Use. 


An automobile accessory in the form of 
a combination electric cigar lighter, acety- 
lene-lamp lighter and incandescent repair 
lamp, made by the Metal Specialties Man- 
ufacturing Company, of Chicago, Ill., is 
now on the market and has proven itself 
to be a very useful article for gasoline 
automobiles and electric vehicles. The 
lamp is six inches in length and can be 
kept handy at one’s elbow ready for in- 
stant use. 

The lighter is made of pure platinum 
wire and is readily removable. Tips and 
bulbs can be furnished for different volt- 


Combined Cigar Lighter and Lamp. E 


ages from 6 to 21. There are separate 
ivory-finish push buttons for the lamp 
and the lighter. A cigar or cigarette is 
easily lighted while going at any speed. 
The repair lamp is very handy for pur- 
poses of inspection, especially for making 
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upper and lower 
hardened steel 
‘plates ground to 


- A spiral groove in 


repairs on the road after dark. The ten 
feet of cord attached is sufficient for ex- 
ploring any part of the machine. Every 
smoker will enjoy this car accessory. 
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is 5.5 inches at the shank end and 6.75 
inches at the outer end. The blade 


shank is supported in the hub directly 
beneath the motor. 


New Alternating-Current Ceiling Fan. 


A New Robbins & Myers Alternat- 
ing-Current Ceiling Fan. 


A new ceiling fan, just announced by 
the Robbins & Myers Company, 
Springfield, O., has a self-starting, 
shaded-pole type of induction motor. 
The field coils are securely attached 
to the laminated steel core and are 
thoroughly insulated from it. The 
rotor is built up of electrical sheet- 
steel laminations with copper con- 
ductors securely 
riveted to the cop- 
per end rings. 

A ball bearing is 
used, consisting of 


size, with the sepa- 
rator containing 14 
large, high-grade 
steel balls. This 
bearing is immersed 
in oil. The oil is 
poured through a 
hole in the top of 
the motor body and 
passes through the 
lower oil chamber. 


the bearing acts as 
a centrifugal pump 
when the fan is 
operating, thus circulating the oil along 
the shaft continuously from the lower to 
the upper chamber. 

The fan has four blades with a 
sweep 54 inches in diameter. The 
blade length is 23.75 inches; the width 


Automatic 


This fan is regularly equipped with 
a three-point, two-speed switch and 
regulator. The switch serves to start 
and stop the fan as well as to regu- 
late its running speeds. 


— > ~>——< 


Automatic Switch for Emergency 
Connection of Lighting Circuits 
to Auxiliary Source. 

in automatic 


A recent development 


Lighting-Current Transfer Switch. 


switches, for use when two sources of 
current are available in subways, theaters, 
etc., where the exigencies of the service 
are such that an interruption of lighting 
service might produce serious results, is 
illustrated herewith. 
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This device consists of two magnet- 
operated switches with a mechanical in- 
terlock that prevents both switches being 
closed at the same time. The magnetic 
feature includes an ingenious automatic 
device that causes the opening of one 
switch and the closing of the other on a 
potential drop of predetermined value. 
The switch is normally closed to a pre- 
ferred source of energy; the auxiliary 
system is thrown in upon the failure of 
the preferred source and the normal con- 
nection re-established upon the return of 
full potential to line. In the event of 
both circuits being dead, the switch auto- 
matically closes to the one first available. 

The manufacturers of this device state 
that this switch will handle 600-volt rail- 
way circuits successfully and that it trans- 
fers the lighting load from the regular 
to the auxiliary source of potential so 
rapidly that the momentary outage in the 
lighting system is not noticeable. 

This switch represents a new addition 
to the line of magnet-control switches 
manufactured by the Palmer Electric & 
Manufacturing Company, Boston, Mass. 

—eo 


A New Type of Trolley Frog. 

There are a great many designs of 
trolley frogs on the market. Some 
have advantages over others in the 
straight under-run and flexible-ap- 
proach features, easy method of instal- 
lation, and long life under severe op- 


New Type of Trolley Frog. 


erating conditions. Some have the ad- 
vantage of being designed in only one 
degree of angle to take care of all con- 
ditions regardless of the degree of 
curvature of the track, necessitating the 
carrying of only two styles of stock; 
that is, the right hand and left hand. 
The latest development in this line is the 
Westinghouse type BR frog. This is a 
trolley frog without movable parts 
that can be used with entire success at 
points where high speeds are obtained, 
the design being such that the trolley 
wheel does not travel on its flanges, 
and therefore no bump occurs when 
the bearing of the wheel is transferred 
from the groove to the flange. It is 
this bump that invariably dislodges the 
wheel from the wire. 

Designing engineers and operating 
men have been experimenting for over 
20 years to perfect a trolley frog that 
would prevent the wheel traveling on 
its flanges, and various frogs have 
been designed with a reasonable 
amount of success, some having a 
movable tongue electrically operated 
by a solenoid which is under the con- 
trol of the motorman. Others have 
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movable tongues mechanically con- 
nected by bell cranks to the tie rod of 
the track switch and are operated by 
changing the position of the track 
switch. The new type, however, is 
the only trolley frog yet designed that 
accomplishes these results without me- 
chanical or electrical connections, thus 
eliminating the undesirable feature of a 
movable tongue. 

The illustration shows the new 
Westinghouse frog for a 15-degree an- 
gle designed for city service, though 
the manufacturer is prepared to furnish 
this type of frog in either an 8-degree 
or 10-degree angle for high-speed in- 
terurban service. 

The malleable-iron frog has recently 
become popular on account of its long 
life as compared with the bronze frog, 
although a great many operating men 
prefer the latter on account of the 
longer life obtained from the trolley 
wheels. This argument does not apply 
to the type BR malleable-iron frog, as 
the resistance to the passage of the 
trolley wheel is less than with any de- 
sign of bronze frog. Therefore a 
wheel will give longer life operating 
under the new malleable-iron frog be- 
cause the flanges of the wheel never 
engage the frog body, practically elim- 
inating the arcing at these points. 

This type can be placed almost di- 
rectly over the track-switch point, pre- 
venting the side wear of 

the wire caused by the 

wheel riding angularly be- 
fore entering the frog. 

When the frog is placed in 

its proper position the 

wheel will be in a position 

to engage the turnout run- 
ner before it commences to grind the side 
of the wire. Due to the overlapping of 
the runners, there is practically a con- 
tinuous contact of the tread of the wheel 
during the period of transition. 

—eo 


Schaeffer & Budenberg Company 
Occupies New Plant. 


The Schaeffer & Budenberg Manu- 
facturing Company, Brooklyn, N. Y., 
has completed and is now occupying 
its new plant located at Berry and 
South Fifth Streets in that city. As 
the accompanying illustration shows, 
the new building is a concrete struc- 
ture of the most modern type and de- 
sign, absolutely fireproof, and com- 
prising seven floors, 10,000 square feet 
to the floor. 

The transfer of the company’s mass 
of machinery and elaborate chemical 
and testing apparatus was carefully 
planned in advance with a view to se- 
curing a maximum of efficiency and 
speed, with the consequence that the 
moving operation was attended with 
exceptional smoothness and a total 
absence of waste movement. Due to 
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this, the plant was in working condi- 
tion at an earlier date than expected 
and .every department is now in full 
operation. 

For accessibility, this new plant is 
excellently situated, South Fifth Street 
running parallel with the Williamsburg 
Bridge and Berry Street being a short 
distance (towards the river) from the 
Bridge Plaza (Brooklyn side, of 
course). Convenient transit facilities, 
particularly freight, combined with its 
handy proximity to the heart of New 
York City, are marked advantages of 
the location. The complete manufac- 
turing organization, as well as the 
home office of the concern, are located 
at these new quarters. | 

The Schaeffer & Budenberg Manu- 
facturing Company is the United States 
branch of a world-wide organization, 
having manufacturing branches in prac- 
tically every civilized country on the 
globe. Founded in 1850, this organiza- 
tion is today the largest manufacturer 
in its line in the world. An idea as 
to its size can be gained from the fact 
that in one of its many European facto- 
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ries upwards of 5,000 hands are em- 
ployed. The United States branch of 
this great enterprise was established in 
1878, over 37 years ago. During tbis 
period it has earned a reputation for 
high quality of product that has built 
up the American organization in Brook- 
lyn to such an extent gs to culminate 
now in the building of its own plant. 

In the main office, which occupies 
one-half of an entire floor (5,000 square 
feet), there has been erected a spa- 
cious exhibition room which is com- 
pletely equipped with a representative 
and complete line of the numerous in- 
struments and testing apparatus made 
by the concern. 

It might be added that the Schaef- 
fer & Budenberg Manufacturing Com- 
pany, of Brooklyn, manufactures a 
complete line of thermometers, indi- 
cating gauges, recording gauges, re- 
cording thermometers, counters, time 
recorders, recording and indicating 
tachometers, electric pyrometers, steam, 
oil and gas-engine indicators, steam 
calorimeters, gauge testers, as well as 
innumerable other allied instruments. 
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CONDUIT BOXES.—The Adapti 
Manufacturi Company, 919 West 
Street, Cleveland, O. 

For use with rigid conduit. Catalog 
Nos. 0108, 0109. For use in concrete 
construction only, catalog No. 44%CO. 

For use with flexible tubing. With 
or without clamps, catalog Nos. 0227, 
0237, 0260, 0262. 

Approved Februarv 9, 1915. 


CONDUIT BOXES.—tThe Federal 
Electric Company, P. O. Box 1406, 
Pittsburgh, Pa. 

Federal pressed-steel conduit boxes. 
Catalog Nos. 3000, 3300, 3301, 3302, 
4000-5 inclusive, 4400, 4401, 4402. 

Also above with covers. 

Approved January 28, 1915. 


CONDUIT BOXES, Attachments 
for.—J. C. Phelps, 392 Main Street, 
Springfield, Mass. 

Covers for standard outlet boxes 
with extension fittings for securing 
National metal molding and exposed 
conduit to concealed conduit system 
and with support for standard snap 
switches, receptacles and rosettes. 

Covers only, catalog Nos. 10, 11, 15, 
16, 1654 and 20. 

For National metal molding, catalog 
Nos. 50C., 50 C. O., 50 C. O. S., 50 
C. O. I., 55 R. C., 55 R. C. O., 55 R. C. 
O. S., 55 R. C. O. I., 55 SQ. C., 55 SQ. 
C. O., 55 SQ. C. O. S., 55 SQ. C. O. I., 
75 C., 75 C. O., 7520 C., 7520 C. O., 75 
FS. C., and 75 FS. C. O. 

For exposed conduit, catalog Nos. 
40, 45 R., and 45 SQ. 

Approved February 9, 1915. 
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FUSES, Cartridge Inclosed. Multi- 


Refillable Fuse Company, 729 Fulton 
Street, Chicago, Ill. 

Non - refillable cartridge inclosed 
fuses. 

Ferrule type, 0-60 amperes, 250 volts. 

Approved February 9, 1915. 


LAMP ADJUSTER.—Gund Manu- 
facturing Company, La Crosse, Wis. 

“Two-Ball Adjuster,” consisting of 
two pulleys, one to be suspended from 
ceiling and other suspended on slack 
loop of cord. 

Approved Feburary 5, 1915. 


MOLDING FITTINGS. — J. C. 
Phelps, 392 Main Street, Springfield, 
Mass. 

Junction and outlet boxes ‘for use 
with National metal molding. Catalog 
Nos. 60 C., 60 C. O. 60 C. O. S., 60 
C. O. I., 70 C., 70 C. O. 

Extension attachments for securing 
National metal molding in conduit out- 
let boxes, catalog Nos. 50 C., 50 C. O., 
50 C. O. S. 50 C. O. I. 55 R. C., 55 
R. C. O., 55 R. C. O. S., 55 R. C. O. I., 
55 SQ. C., 55 SQ. C. O., 55 SQ. C. O. 
S., 55 SQ. C. O. I., 75 C., 75 C. O., 7520 
a a C. O., 75 FS. C., and 75 FS. 


‘Approved February 9, 1915. 
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Latest Approved Fittings 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


PICTURE MACHINES AND AP- 
PLIANCES.— Motion Picture Fire 
Protection Device Company, 1326 
Tribune Building, Chicago, III. 

“Film Circuit Closer.” 

This device consists of a cam-oper- 
ated motor switch, for use on motor- 
operated picture machines, so designed 
that in case of a broken film or release 
of tension on take-up reel, motor cir- 
cuit is opened. 

Examination and tests indicate that 
when properly installed, this device 
affords a certain degree of protection 
agains hazards incident to breaking of 
films or failure of take-up reel. 

This appliance is considered suitable 
for use when installed in a manner 
satisfactory to inspection department 
having jurisdiction with standard parts 
supplied by manufacturer. 

Approved February 9, 1915. 


RECEPTACLES, Standard.—Gen- 
ia Electric Company, Schenectady, 


1500 watts, 250 volts, catalog No. 
156722. 

Standard for use only in approved 
one-light fixtures especially construct- 
ed to provide a complete inclosure of 
receptacle, and adequate separation be- 
tween current-carrying metal parts of 
receptacle and metal of fixture. 

Approved February 6, 1915. 


SIGNAL APPLIANCES.—America 
Model and Instrument Company, 25 
Forster Street, Worcester, Mass. 

“Amico” signal system for control of 
bells and horns. A code signal device 
controlling a low-voltage battery cur- 
rent used to operate magnet of a re- 
lay switch which controls bell or horn 
circuit of not over 6 amperes at 125 
volts. Bells and horns to be wired in 
multiple. 

Standard for use with standard 125- 
volt bells or horns and when bell and 
horn circuits are installed in accord- 
ance with Class C of the National 
Electrical Code. 

Approved February 9, 1915. 


SOCKETS, Standard.—The Bryant 
Electric Company, Bridgeport, Conn. 

Keyless porcelain - shell sockets. 
“Bryant” or “Perkins.” 1500 watts, 
600 volts, catalog Nos. 4077-80 inclu- 
sive. 

Standard for use only in places where 
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they will not be exposed to hard 
usage. 
Approved February 9, 1915. 


SOCKETS, Weatherproof. — The 
Bryant Electric Company, Bridgeport, 
Conn. 

“Bryant” or “Perkins.” 1500 watts, 
600 volts. Porcelain shell, catalog Nos. 
4081-94 inclusive. 

Standard for use ‘with incandescent 
lamps in series on 600-volt circuits. 

Approved February 9, 1915. 


SWITCHES, Automatic.—The Cut- 
ler-Hammer Manufacturing Company, 
Milwaukee, Wis. 

Pressure regulators, Bulletin No. 
6753. 

Approved February 9, 1915. 


SWITCHES, Automatic. — General 
Electric Company, Schenectady, N. Y. 

Pressure governors for electrically 
driven air compressors and hydraulic 
pumps. 

Type MH, 50 amperes, 600 volts. 

Not approved for use in connection 
with automatic sprinklers or similar 
fire protective equipments for which 
service their merits have not been in- 
vestigated. 

Approved February 9, 1915. 


SWITCHES, Automatic.—Andrus & 
Loveland Company, 214 Moffat Block, 
Detroit, Mich., submittor, manufac- 
tured by The Caille Brothers Com- 
pany, Detroit, Mich. 

Safety elevator control switch. 

An inclosed, spring-opened switch 
automatically closed by elevator door 
and connected in series with car con- 
troller so that car cannot be started 
until door is properly closed. 

10 amperes, 250 volts. 

Note.—When properly installed, 
maintained and used, a device of this 
type, which makes it necessary that 
all doors be closed before an electric 
elevator can be started, is judged to 
be a desirable part of an electric ele- 
vator equipment under normal service 
conditions. 

Approved February 19, 1915. 


SWITCHES, Combination Cutout. 
—Mutual Electric and Machine Com- 
pany, Wheeling, W. Va. 

Panelboard switch consisting of a 
quick make-and-break switch mechan- 
ism with fuse clips mounted thereon; 
branch busbars and terminal plates 
forming stationary contacts. 

Bull Dog, 30 amperes, 250 volts. 

Approved February 9, 1915. 


SWITCH BOXES.—The Cleveland 


Pressed Steel Company, 526 Chapman 
Avenue, Cleveland, O. 

C. P. & S. Co. pressed-steel boxes 
for mounting flush switches and re- 
ceptacles and having one removable 
side to facilitate assembly for use in 
gangs. 

Approved January 2, 1915. 


March 20, 1915 


\ 
\ 
NY : 
\ 


Ll S41 VUE 


ATLANTIC STATES, 


CHICOPEE, MASS.—This city will 
expend $1,200 for new electric lights. The 
total appropriation for electric lighting 
for the coming year is $20,200. W. 


CHICOPEE FALLS, MASS.—Citizens 
of this community are campaigning for the 
placing of electric light and power wires 
in underground conduits. The mayor, 
city solicitor, a majority of the aldermen, 
and the Board of Trade are recorded in 
favor. The cost of conduits in Main and 
Exchange Streets is estimated at $28,000. 


THOMPSONVILLE, CONN. — The 
Hartford & Springfield Street Railway 
Company plans to extend its lines from 
this place to Suffield, to connect with the 
electric railway in that town. W. 


AUBURN, N. Y.—The Empire Gas & 
Electric Company will probably build a 
mew 30-mile telephone line on its trans- 
mission system. It may also build an 
additional five miles of steel-tower trans- 
mission lines, and expects to install an 
additional 1,000 kilowatts in transformer 
capacity in the Geneva plant, these trans- 
formers to connect with the 13,000-volt 
transmission line. 


ALLENTOWN, PA.—The Second 
National Bank, of this city, will erect 
a new $70,000 building on the site of 
its present structure. All the lighting 
fixtures will be of the most advanced 
type. Thomas E. Ritter is president. 


ALLENTOWN, PA. — The meat- 
packing firm of Arbogast & Bastian 
will erect a six-story addition to their 

lant here. Much electrical apparatus 
1s used in the operation of their large 
abattoir and it is reported that the 
addition will be similarly equipped. 


ALLENTOWN, PA. — The City 
Council will shortly ask for bids for 
an electric pump for the City Water 
Supply Station here. The unit to be 
installed will probably be of about 
5,000,000 gallons capacity. This is the 
first step in what is proposed to be 
the entire electrification of the pumping 
station. Current will be supplied by 
the Lehigh Valley Light and Power 
Company. R. J. Wheeler is superin- 
tendent of public property and Charles 
Blazer is engineer of the water depart- 
ment for the city. 


EASTON, PA.—A large seven-story 
and basement department-store build- 
ing will be erected by the firm of Wil- 
liam Laubach & Sons, Incorporated, 
here. It is said that the plans call for 
an extensive electrical equipment. 

CORRY, PA.—The Corry City Elec- 
tric Light Company, B. E. Waltz, mana- 
ger, expects to rehabilitate and recon- 
struct practically all of its city lines dur- 
ing the coming spring and summer. The 
company is now building a twelve and 
one-half-mile, 33,000-volt ` transmission 
line to connect with a similar transmis- 
sion line owned by the Erie Lighting 
Company, tapping this line at Union City, 
Pa. There will be fine brick and steel 
substations built at Corry, Union City and 
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Elgin. These facilities will serve the 
entire territory along the line into Corry; 
special power rates will be worked out, 
and manufacturing’ accommodations will 
be on a par with any of the larger cities, 
including the Niagara Falls district. 


NORTH CENTRAL STATES. 


CINCINNATI, O. — The Western 
Hill Realty Company will expend $150,- 
000 developing properties at Price Lake. 
A novel idea in street illumination is 
planned. Instead of the ordinary iron 
poles for lights, brick pillars are to be 
used. 


CINCINNATI, O—A block electric 
plant, which is designed to furnish 
current for all purposes in a limited 
district, is planned by a group of busi- 
ness men including Walter H. Hutzler 
and others, who will apply for a fran- 
chise for that purpose. It is announced 
that $50,000 has already been subscribed 
toward the company’s stock, and that a 
steam-power plant will be constructed 
to generate electricity. L. 


CINCINNATI, O.—S. S. and G. H. 
Godley, architects, have let to the 
Roche-Bruner Company, of this city, 
the general contract for the construc- 
tion of the 10-story building to be built 
for Val Duttenhofer, at Sixth and Syca- 
more Streets, but this does not include 
the equipment. The building will con- 
tain four elevators, two passenger and 
two freight, a vacuum-cleaning system, 
a refrigerating system, etc. The gen- 
eral contract was let at $184,000. L. 


MANSFIELD, O.—The city will ask 
for bids on city lighting about April 15, 
and the successful party will have to 
install considerable lamp equipment. 


SIDNEY, O.—A co-operative house- 
wiring campaign is to be conducted by 
the Sidney Electric Company, with the 
assistance of Leon Siff and A.'S. aed 
man. 


MILLTOWN, IND.—The trustees of 
Milltown have granted a franchise to 
supply electric light to the Electric 
Service Company, composed of David 
S. Cook, J. Harry Lemmon, Henry S. 
Gray, William S. Speed and E. J. Heim- 
erdinger. The contract provides that 
the service company is to furnish sixty 
60-watt lamps for street lighting for 
$720 a year. Lighting rates are spe- 
cified at a minimum of $1 a month, 
ranging from 14 to 12 cents per kilo- 
watt-hour, with a flat rate of 12 cents 
for power. 


SPRINGFIELD, ILL.—The Spring- 
field Gas and Electric Company has 
recently secured a franchise for com- 
mercial lighting and a contract for 
street lighting in the village of 
Rochester, and will extend its high- 
tension line a distance of three miles 
from the Tuxhorn Coal Company’s mine 
which was connected up last year. The 
company also has under consideration 
a four-mile extension of its high-tension 
line to connect the Jones & Adams 
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Coal Company’s mine for the installa- 
tion of approximately 1,000 horsepower 


LAPEER, MICH. — A proposition 
will be voted upon to bond the village 
for $20,000 for a lighting plant. 


MULLIKEN, MICH. — An active 
campaign has been begun by local resi- 
dents for electric lights and power, The 
business men of the town have ad- 
dressed a petition to the Commonwealth 
Power Company asking for an imme- 
diate investigation of the project. 


HIBBING, MINN. — The Great 
Northern Power Company, which is to 
make an extension of its lines to Nash- 
wauk this spring, is negotiating with 
the water and light board of this place 
to share the cost and the use of the 
high-tension line which is soon to be 
built to Alice. As the two lines are to 
go part of the distance over the same 
ground it is thought that the village 
and the company could use the same 
poles without detriment to either. Con- 
struction of the line will be under the 
direction of Burns & McDonnell, con- 
sulting engineers, Kansas City, Mo. 


MANKATO, MINN.—The Electrical 
Supply and Construction Company, of 
this place, has been awarded the con- 
tract for the wiring of the Martin 
County Poor House, Fairmont, Minn. 


MINNEAPOLIS, MINN.—The C. L. 
Pillsbury Company will in a few days 
issue specifications for the electrical 
construction work on a power plant 
to be built at the state reformatory, 
St. Cloud, Minn. The work will cost 
approximately $5,000, and will be done 
under the direction of the Minnesota 
State Board of Control. Specifications 
will also be issued for electrical work 
to the amount of about $1,500 on cell 
house D of the St. Cloud Reformatory. 


GRAND FORKS, N. D.—The elec- 
tric light plant of this city is to be ex- 
tended this spring. The Grand Forks 
Concrete Company received the general 
contract for the work on its bid of 
$6,870. , 

KANSAS CITY, MO.—The Kansas 
City Electrical Construction Company 
was awarded the contract, at $3,186, 
for wiring and fixtures in the Mark 
Twain School, and the Baker Electrical 
Construction Company received the 
contract for wiring and fixtures in the 
William Cullen Bryant School, at 
$3,100, both $100,000 structures to be 
built at once. Motor equipment for 
ventilation was not included. M. 


SOUTH CENTRAL STATES. 


LOUISVILLE, KY.—The Neal Elec- 
tric Company has the contract from 
the Board of Education for all the 
electric installations, vacuum-cleaning 
systems, inter-communicating tele- 
phones and magneto clock systems in 
the new male high school, the Twenty- 
fifth and A Streets school and the 
Forty-first and Garland Avenue school. 

MIDDLESBORO, KY.—H. J. Her- 
ron, proprietor of the; Middlesboro 
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Electrical Works, is adding a garage 
to the primary enterprise and will use 
electrical power supplied by the large 
plant. G 


WEST POINT, KY.—G. H. Green- 
up, of Elizabethtown, Ky., a member of 
the Greenup Electric Company, which 
owns and operates a number of electric 
power plants in Kentucky, is inquiring 
as to a franchise which is to be offered 
for sale here. The Board of Trustees 
probably will offer the franchise for 
sale in the near future. G. 


DRESDEN, TENN.—It is announced 
here that the $27,000 municipal bonds 
voted to provide funds to install a 
lighting plant and water system have 
been sold. Mayor R. L.. Suddath ex- 
pects to make the installation at the 
earliest possible date. 


WESTERN STATES. 


ELLENSBURG, WASH. — Acting 
on the recommendation of J. D. Ross, 
Superintendent of Municipal Lighting, 
Seattle, the City Council has instructed 
City Engineer Carter to prepare plans 
for an auxiliary steam plant, to be run 
in conjunction with the local municipal 
lighting plant—same to cost $60,000. 
It is reported the work will be started 
as soon as plans are completed, and 
materials placed on the ground. 


KELSO, WASH. — An extensive 
change and improvement in the light- 


ing system of this city has been agreed . 


upon by the City Council and Wash- 
ington-Oregon Corporation. Plans for 
the installation of new 60-watt Mazda 
lamps in the residence district, in place 
of the old-style 32-candlepower lamps, 
and 100-watt and 200-watt Mazda 
lamps, to be substituted for the old arc 
lamps, are being made. : 
SEATTLE, WASH.—Councilman 
Erickson’s light reduction bill, contain- 
ing a few slight changes, has been 
passed by the City Council, fixing resi- 
dence lighting rates at five and one-half 
cents per kilowatt-hour for amounts 
less than 45 kilowatt-hours per month, 
and two cents for any quantity in ex- 
cess of that figure. The rate in force 
for the past year has been six cents for 
amounts up to 60 kilowatt-hours, and 
two cents for quantities in excess of 60 
- kilowatt-hours. f 
SEATTLE. WASH.The city of Se- 
attle Lighting Department, J. D. Ross, 
superintendent, will use approximately 
the following new material in 1915: six 
4/0, 2,500-volt feeders. averaging 3,000 
feet in length; eleven 300-ampere station 
voltage regulators; one 7.5-kilowatt pole- 
type voltage regulator; nine street cir- 
cuit feeders: six series arc transformers; 
three 300-kilowatt outdoor substations; 
250 one to 50-kilowatt distribution trans- 
formers; $200,000 in poles, cross-arms, 
wires, meters,  street-lighting fixtures, 
lamps, etc. 


BENICIA, CAL.—Bids will be re- 
ceived up to April 3 for furnishing and 
installing at the United States Arsenal 
here, a 2,300-volt power and light line. 

LOS ANGELES, CAL—The town- 
ship of Bell is to be lighted with elec- 
tricity as the result of an election held 
at Bell recently. The system will be in- 
stalled by the Pacific Light and Power 
Company. 

RIVERSIDE, CAL. — Petitions for 
the installation of ornamental lights on 
the east side of town will be presented 
to the council at an early date. The 
cost of the proposed system is esti- 
mated at $20,000. 
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RIVERSIDE, CAL.—Floyd Brown 
has been sold a franchise for the manu- 
facture and sale of electric power for 
lighting and heating in the Palo Verde 
Valley. 


SAN DIEGO, CAL.—The San Diego 
Consolidated Gas and Electric Company 
has in view a nine-mile,  11,000-volt, 
three-phase line from the town of Otay 
to the Otay dam site, to supply the new 
filtration plant of the city of San Diego. 
The company is also preparing to change 
the street-lighting system in the city of 
San Diego from inclosed carbon arcs to 
600-candlepower Mazda Novalux units. 
There will be about 700 of these. The 
company also contemplates building c<wo 
new single-phase, 2,300-volt, and one new 
three-phase, 2,300-volt feeders from the 
main power station. . 


SANTA ANA, CAL.—The Board of 
Supervisors has received a petition 
from property owners of El Modena 
for the formation of a lighting district 
there. 


VENICE, CAL.—Plans and specifi- 
cations have been completed by J. R. 
Griffin, chief engineer of the Abbott 
Kinney Company, for the installation 
of an electric generating plant to take 
care of the lighting system of the 
company and its properties in this city. 
Bids will be taken at once, and it is 
hoped the plant will be completed by 


July 1. The estimated cost of the plant 
is $70,000. 
FOREIGN TRADE OPPORTUN- 


ITIES. 


[Addresses and other information may be ob- 
tained from the Bureau of Foreign and Domes- 
tic Commerce, Washington, D. C., or tts branch 
offices at Boston, New York, Atlanta, Chicago, 
St. Louts, New Orleans, Seattle and San Fran- 
cisco. Write on separate sheet for each oppor- 
tunity and give file number.) 

NO. 15,850. ELECTRIC FIXTURES, 
SUPPLIES, ETC.—An American con- 
sular officer in South America reports 
that a firm in his district, which op- 
erates gas and electric light plants, is 
desirous of communicating with Amer- 
ican dealers and manufacturers of gas 
and electric fixtures, electrical appara- 
tus, including stoves and toys, supplies 
and machinery. Catalogs and corres- 
pondence may be in English, but Span- 
ish is preferred. 


NO. 15,865. MAGNETOS.—A firm of 
pump specialists in Europe has in- 
formed an American consul that it de- 
sires to get in communication with 
American manufacturers of high-tension 
magnetos for single-cylinder gasoline 
engines of 1 to 6 horsepower. A sample 
machine is desired for inspection. Full 
particulars, prices, conditions of pay- 
ment, etc., should be sent at once. It 
is stated that cash will not be paid in 
advance. The firm states that if the 
terms, etc., are satisfactory an order for 
50 magnetos will be made at once, with 
possible supplementary orders during 
the year totaling about 200. 


NO. 15,868. ELECTRIC CRANES. 
—An American consular officer in 
Africa has transmitted plans, specifica- 
tions, etc., relative to an opportunity for 
American firms to bid on supplying 
seven 5-ton and one 10-ton electric 
cranes for a port in his district. Bids 
will be opened about April 30, 1915. 
The consul also forwards the names 
of firms which may be in a position to 
represent American manufacturers, if 
such arrangment is desired. The plans, 
specifications, etc. may be examined 
at the Bureau of Foreign and Do- 
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mestic Commerce and its branch 
offices. 

NO. 15,872. ELECTROTYPING 
AND PHOTOLITHOGRAPHING 
MACHINERY. — The commercial 


agent of the Bureau of Foreign and 
Domestic Commerce in New York City 
reports that there seems to be an op- 
portunity for American manufacturers 
of electrotyping and photolithographing 
machinery to secure an order from one 
of the Latin-American governments. 
The matter may be taken up with a 
business man in New York City. 


NO. 15,892. WIRELESS, PLANTS. 
—An American consular officer in 
Latin America reports that the govern- 
ment is contemplating the erection of 
wireless stations, and that full infor- 
mation is desired relative to apparatus, 
supplies, etc., and installation of com- 
plete wireless plants. Correspondence, 
etc., should be in the Spanish language. 


NEW INCORPORATIONS. 


NEW YORK, N. Y.—General Light- 
ing Fixture Company, Incorporated. 
Capital $5,000. Incorporators: Isidor 
P. Heller, Mitchel J. Lubow and David 
Eisenstat. 


COLUMBIA, S. C.—The Southern 
Improvement Company has been char- 
tered with a capital of $3,000. The of- 
ficers are E. T. Summersett, president, 
and Cora L. Summersett, secretary. 


BUFFALO, N. Y.—Beacon Electric- 
al Engineering and Construction Com- 
pany, Incorporated. Capital $10,000. 
Incorporators: John E. Hoffman, 
George E. Butler and George E. Hipp, 
all of Buffalo. 


NEW YORK, N. Y.—Motom Elec- 
tric Company, Incorporated. Electrical 
contracting, etc.: capital $100,000. In- 
corporators: Edwin T. Vanderpoel, 
Richard D. Wyckoff and Christopher 
A. Shea, all of New York City. 


NEW YORK, N. Y.—The New York 
Electric Garage Corporation has been 
established to operate a garage espe- 
cially for electrics. Capital $50,000. 
The incorporators are: Isabel W. Bon- 
ner, Robert R. Livingston and John W. 
Crandall. 


WORCESTER, MASS—The North 
Pacific Public Service Company has been 
incorporated with a capital stock of $2,- 
000,000 for the manufacture of light, 
heat and power. ‘The incorporators are 
W. W. Seymour, W. E. Wardwell, F. S. 
Stranahan. 


NEW YORK, N. Y.—McLeod Ward 
& Company, Incorporated. To deal in 
electrical supplies. Capital $15,000. The 
incorporators are: Willard D. Bass, 
Park Ridge, N. J.; Howard D. 
Demarest. Harrington Park, N. J., and 
Edward Holloway, New York City. 


BOSTON, MASS. — Federal Sign 
Company has been incorporated with a 
capital stock of $1.000, for the manu- 
facture of electric signs and specialties. 
The incorporators are: Sheldon E. 
Wardwell, Haverhill: W. W. Somer, 
New York City; G. J. Lauffe, Boston. 


COLUMBIA, S. C.—A charter has 
been issued to the Tevern Electric 
Company to do a general electric busi- 
ness. The company is capitalized at 
$10.000. The officers are R. A. Childs, 
president and secretary, and Lewis A. 
Tervern, treasurer and general man- 
ager. 


BOSTON, MASS. — The Andrews 
Electric Company has been incor- 
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orated with a capital stock of $3,000. 
he incorporators are: A. H. Andrews, 
G. F. Barton, A. B. Spencer, G. W. 
Smith. The purpose is, wholesale and 
retail dealers in electric and gas fix- 
tures. W. 


BOSTON, MASS.—The Boston Con- 
struction Company has been organized 
to develop and distribute water powers; 
capital stock $50,000. The incorporators 
are: President, Harold Plimpton, 
Higham; treasurer, Charles H. Fish, 
Brookline; director, Edward W. 
O’Brien, Providence, R. I. W. 


BOSTON, MASS. — The Russell 
Falls Company has been incorporated 
with a capital stock of $700,000, to 
manufacture paper, buy and lease elec- 
tric or hydraulic plants; build dams, 
flumes and power stations. The presi- 
dent is E. W. O’Brien, Providence, R. 


I.; clerk, R. S. Warner, Boston; 
treasurer, W. C. Pierce, Boston. W. 
RIVERSIDE, CAL—The Phipps 


group of capitalists are behind a $10,- 
000,000 public utility corporation, which 
has been granted a charter in Delaware 
to operate in California as the Cen- 
tral California Electric Corporation. 
The latitude given by the charter in 
the public utility field is wide, particu- 
larly in operating telephone and tele- 
graph companies. The incorporators 
are Lawrence C. Phipps and M. D. 
Thatcher, of Dover, Del., and Delos 
A. Chappel and Arthur B. West, of 
Riverside, Cal. 


FINANCIAL NOTES. 


The Northwestern Electric Company is 
offering $1,200,000 six-per-cent preferred 
stock to the general public. The issue 
consists of $2,000,000, of which $800,000 
has been taken by California men. Pro- 
ceeds of the stock will be used to retire 
short-term notes issued in connection with 
the hydroelectric generating and distribut- 
ing system of the company, which is a 
competitor of Portland Railway, Light 
and Power Company in the light and 
power business in Portland, Ore. It is 
controlled by the interests identified with 
the Great Western Power Company. 

The Pacific Gas and Electric Company 
has sold to N. W. Halsey & Company and 
Harris, Forbes & Company, New York 
City, $2,000,000 general and refunding 
five-per-cent bonds, $5,000,000 of which 
are at present deposited as part collateral 
for the $4,000,000 one year five-per-cent 
notes issued December 15, 1914, and of 
which $1,000,000 will be retired March 25 
from the proceeds of the sale of these 
bonds. The California Railroad Commis- 
sion authorized the company to sell the 
entire $5,000,000 of bonds, and it is ex- 
pected that within the next few months 
the two bond firms will purchase the re- 
maining $3,000,000 bonds, and this will 
involve the retirement of the remaining 
notes. The $4,000,000 notes maturing 
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March 25 will be retired from the pro- 
ceeds of the sale of the six-per-cent first- 
preferred stock, of which more than $9,- 
000,000 has been sold, adding to the equity 
behind the general and refunding bonds. 
The purpose of the sale of the bonds at 
this time is to provide for the retirement 
of the notes maturing December 15, 1915, 
and thus place the finances of the com- 
pany on a permanent basis. With the re- 
tirement of the one-year notes, the $5,000,- 
000 six-per-cent bonds which are also de- 
posited as collateral will be retired and 


canceled. 
Dividends. 
Term. Rate. Payable. 
Am. Gas & Elec........... Q 2 % Apr. 1 
Am. Gas & Elec., pf....... Q 1.5 % Apr. 1 
Bangor Ry. & Elec....... Q 1.75% Apr. 1 
Bell Tel. of Can.......... Q 2 % Apr. 16 
Buffalo Gen. Elec. Com...Q 1.5 % Mar. 31 
Consumers Pr., Me., pf... 1.5 % Apr. 1 
Demerara Elec. .......... 1 % Apr. 1 
Elmira W. L. & R. R., Ist 

Dig E E ees 1.75% Apr. 1 
Montreal Tramways ....S-A 2.5 % Apr. 1 
New Orleans Ry. & Lt., 

hai inat tet a gotten ea ala, oer a itis 1.25% Apr. 1 
New Orleans Ry. & Lt., 

COM. sereneco d a — 0.5 % Apr. 1 
No. Ohio Trac. & Lt., pf.. 1.5 % Apr. 1 
Phila. Trac. ...........- - 4 % Apr. 1 
Puget Sound Trac. Lt. & 

Pro Pf ee shee kee Q $1.50 Apr. 15 
Pub. Ser. Corp. of N, Teg 1.50% Mar. 30 
Trinidad Elec. ........... 1.75% Apr. 10 
West India Elec. ........ Q 1.25% Apr. 
Western Union .......... Q 1 % Apr. 16 


Reports of Earnings. 
DULUTH-SUPERIOR TRACTION. 

The report of the Duluth-Superior 
Traction Company for the year ended 
pec DER 31, 1914, compares as fol- 
ows: 


1914 1913 

GrosSS ...ssssssssossssos $1,313,564 $1,283,914 
Nët 665 desea teak cee ek 67 ; 
Interest and taxes...... 243,891 246,062 

Surplus............. »--*$309,680 $289,688 
Preferred dividends .... 60,000 60,000 
Common dividends ..... 140,000 148,750 
Depreciation ............ 100,000 74,101 

SuUrpluS.....sssesse.s. $9,680 $6,836 


*After allowing for four per cent on the 
preferred stock, the balance, $249,680, is 
equal to 7.13 per cent on $3,500,000 common 
stock against 6.56 per cent earned on same 
stock previous year. 


GEORGIA RAILWAY & POWER. 
Income account for year ended Decem- 
ber 31, 1914: 


1914 1913 
Gross earnings ......... 6,341,184 $5,350,995 
Operating expenses .... 3,323,727 2,687,672 
Net earnings .......... 3,017,457 2,663,323 
Takes eede iena 34,347 436,096 
Other income ........... 66,466 103,627 
Gross income ........... 2,749,576 2,330,854 
*Fixed charges ......... 2,209,206 1,735,988 
Surplus ............... 40,370 594,866 


*Including rentals, discount, sinking funds 
and dividends on underlying issues. 


CLEVELAND ELECTRIC ILLUMINATING. 
(Central States BE SED?) 
1 


1914 
January Bross .......... $ 417,559 $ 409,468 
Net after taxes ......... 222,769 209,910 
Bal. after interest amort. 
& pra. GIVS: a<ioty eve wes 187,343 174,306 
Surplus after deprecia- 
TIONS eels poe bis wanes 145,587 133,359 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 


CHANGES AS COMPARED WITH THE PREVIOUS Nee 


ar. 15 Mar. 8 
American Tel. & Tel. (NeW York)......... ccc ccc ccccceccccecterccccece 120 120% 
Commonwealth Edison (Chicago)........ ccc cece eer ecccececcstecvceeece 137% 138 
Edison Electric Illuminating (Boston)......... ccc ccc ew eee cee cca ce caese 242 240 
Electric Storage Battery common (Philadelphia)................cc0ees 48% 48% 
Electric Storage Battery preferred (Philadelphia).............ccc cc ceee 4S ™% 485% 
General Electric (New York) ......... ccc ccc eee cece cece cece wens enecene 13914 139 
Kings County Flectric (New Yark)....-.ccccccccernccccstsvccvtcevteces 19 119 
Massachusetts Electric common (BoOsSton)........cccccccccscrersvcccece 7 7 
Massachusetts Electric preferred Boston)...... cc... cescccccccesececes 47 46 
National Carbon common (ChiCABO)...... ccc cece cc etree et este aseees 133 135 
National Carbon preferred (Chicago)... . ccc cee ecw c eee cette ee ecesene 119% — 
New England Telephone (Boston)......sessssesesesoesosresososesssseoo 132 — 
Philadelphia Electric (Philadelphia) .....sessssosescoescsosseoaosssoso 24 24 
Postal Telegraph and Cables common (New York).......ssssesseosess 72% 74% 
Postal Telegraph and Cables preferred (New York)....--.c-esccccscces 65 65 
Western Union (New York) .......cceccecccnv cn nccnevencccvccscsseeens 4 63% 
Westinghouse common (New York)........ ccc ccc cece ccc ccneersecenns 68% 681% 
Westinghouse preferred (New York)... ..c.c ccc cece cece ccc ccr reves acces 116 117 
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Twelve months’ gross... 4,264,034 
Net after taxes.......... 2,006,699 
Bal. after interest amort. 

& pfd. divs. .......... 1,680,792 
Surplus after deprecia- 

tion 1,154,390 


4,056,268 
1,958,308 


1,546,227 
1,140,772 
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COLUMBUS RAILWAY, POWER & LIGHT. 


191 1914 
January gros8S .......... $ 274,752 $ 272,026 
Net after taxes.......... 110,574 100,077 
Surplus after charges... 71,855 69,721 
Twelve months’ gross... 3,069,024 2,995,411 
Net after taxes.......... 1,190,049 1,055,338 
Surplus after charges... 712,226 664,297 
Balance after preferred 
Gividends ............. 427,003 279,174 
CUMBERLAND COUNTY POWER & LIGHT. 
1915 1914 
January grosS8 .......... $ 194,212 $ 184,509 
Net after taxes.......... 74,071 64,778 
Surplus after charges... 11,503 1,202 
Twelve months’ gross... 2,623,323 2,366,719 
Net after taxes......... 1,065,894 1,035,720 
Surplus after charges... 308,043 314,603 
Balance after preferred 
dividends ..........e0% 170,043 176,603 
NASHVILLE RAILWAY & LIGHT. 
1915 1914 
January gros8S .......... $ 184,546 $ 187,831 
Net after taxes......... 77,570 61,977 
Surplus after charges... 35,552 17,833 
Twelve months’ gross... 2,237,022 2,209,078 
Net after taxes......... 902,169 855,081 
Surplus after charges... 404,624 383,696 
Balance after preferred 
dividends .......eeee0. 279,624 268,696 
CHATTANOOGA RAILWAY & LIGHT. 
1915 1914 
January STOS8 .......... $ 81,330 $ 99,233 
Net after taxes.......... 21,122 40,881 
Deficit after charges.... 8,227 13.228 
Twelve months’ gross... 1,067,193 1,208,529 
Net after taxes......... 365,614 491,791 
Surplus after charges... 24,609 190,456 
e Surplus. 
PERSONAL MENTION. 
MR. JOHN C. KEYS, of Lawton, 
Okla., president of the Southwestern 


Cities Electric Company, is spending a 
few weeks in New York City 


MR. C. K. MORRELL, lately su- 
perintendent of the lighting department 
of the Kentucky Traction and Terminal 
Company, has resigned, it is under- 
stood, to go into business in Lexing- 
ton. He has been succeeded by Wash- 
ington Reed, of Smithfield, Va. 


MR. E. R. DRINKALL, who spent 
several years in electrical engineering 
work in the trade school of Portland, 
Ore., has accepted an engagement with 
the William H. Dunwoody Industrial 
Institute of Minneapolis, where he will 
teach practical electricity. Mr. Drink- 
all spent some years in Minneapolis 
prior to his going to Oregon. 

GEN. GEORGE H. HARRIES, of 
H. M. Byllesby & Company, will not 
leave the Louisville Gas and Electric 
Company, now or at any definite fu- 
ture time, according to an announce- 
ment which has been sent out by Byl- 
lesby & Company. General Harries, 
who was reported in Louisville to have 
the intention ultimately to resign, is 
now in Omaha, Neb., directing the 
Byllesby interests in that city. 


MR. W. D. RAY, for five years 
executive manager of the Northern 
Indiana Gas and Electric Light Com- 
pany properties in Hammond, East 
Chicago, Whiting, and a number of 
smaller towns in their vicinity, has re- 
signed his position, to become effec- 
tive on or before May 1. Mr. Ray has 
accepted the joint management of the 
Atlantic Gas and Electric properties 
of the General Gas and Electric Com- 
pany at Easton, Pa. These properties 
cover the public utility service in some 
15 cities and towns. Hitherto the gas 
and electric properties have been oper- 
ated separately, but Mr. Ray will be 
the executive head of both plants. 


566 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Mr. Ray is one of the leading figures 
in the central-station industry. His 
administration of the affairs of the 
Northern Indiana Gas and Electric 
Company has developed these prop- 
erties in a most remarkable way. He 
will be greatly missed in Hammond 
and the surrounding cities, as he was 
one of the most active exponents of 
community development and took a 
prominent part in the organization of 
the Hammond Country Club, the 
Hammond Chamber of Commerce, and 
in a number of fraternal organizations 
with headquarters in that section. 
Possessed of a great faculty for mak- 
ing friends, his genial disposition will 
make him readily acceptable wherever 
his future activities may call him. He 
is a member of the American Gas In- 
stitute, National Electric Light Asso- 
ciation, National Commercial Gas As- 
sociation, vice-president of the Chicago 
Electric Club and chairman of its 
finance committee. He has been a 
member of the American Institute of 
Electrical Engineers for 22 years; vice- 
president of the Indiana Electric Light 
Association and director of the Indiana 
Gas Association. Besides being a di- 
rector of the Countrv Club and the 
Chamber of Commerce he is a director 
of the Hammond Manufacturers’ Asso- 
ciation and twice Illustrious Potentate 
of Orak Temple of Hammond as well as 
a 32 degree Mason. He is also a mem- 
ber of the Hamilton Club in Chicago, 
the Indiana Society and the Three 
Score and Ten Club patterned after 
the famous Grid Iron Club. His 
career has been a busy one. He 
was electrical engineer for the Chicago 
& Northwestern and Northern Pacific 
railroads; later a designing electrical 
engineer for the Standard Electrical 
Company of Chicago; assistant superin- 
tendent of electrical operating at the 
Chicago World’s Fair. In 1894 he was 
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The Electrical Alloy Company, Mor- 
ristown, N. J., announces that the 
Maydwell Company, Incorporated, 408 
Globe Block, Seattle, Wash.; 409 Shel- 
don Building, San Francisco, Cal.; and 
822 Central Building, Los Angeles, 
Cal., has been appointed its Pacific 
Coast representative. 


The Wesco Supply Company, St. 
Louis, Mo., will have its new general 
supply catalog No. 200 and its automo- 
bile supply catalog No. 210 ready for 
the trade about April 1. These publica- 
tions have been in preparation for some 
time and will be sent to those inter- 
ested on request to be put on the com- 
pany’s mailing list. 

The Globe Stove & Range Company, 
Kokomo, Ind., which is just marketing 
a new line of electric ranges, has 
opened an office in room 533, First Na- 
tional Bank building, Chicago. This of- 
fice is in charge of M. E. Louth, man- 
ager of the Electrical Department of 
the Company. Mr. Louth will have on 
exhibition a full line of Globe electric 
ranges. 


general manager of the Everett 
(Wash.) street railway. While there 
he patented an electric arc light. Then 
he became sales engineer for the Lo- 
rain Steel Company with territory 
from Chicago to Minneapolis, until the 
Westinghouse interests acquired the 
company’s motor interests. He was 
next engaged as electrical engineer for 
the traction properties of the Detroit 
Construction Company, consisting of 
two 75-mile roads. After finishing 
these he superintended the construct- 
ing of the Grand Rapids, New Haven 
and Muskegon third-rail system for 
the Westinghouse interests. Before 
he went to Hammond he was contract 
agent for the Chicago Drainage 
Canal’s hydroelectric plant. 


OBITUARY. 


MR. WILLIAMS MARMADUKE 
KAVANAUGH, president of the Lit- 
tle Rock Railway and Electric Com- 
pany, Little Rock, Ark., died on Sun- 
day, February 21. 


MR. ARTHUR EDWIN HAYNES, 
for 16 years professor of mathematics 
in the college of engineering of the 
University of Minnesota died at his 
home, 703 East River Boulevard, 
Minneapolis, March 12. Death was due 
to heart failure from which Professor 
Haynes suffered for some time. He 
was a brother of the late Mr. James 
C. Haynes, who served as mayor of 
Minneapolis. Professor Haynes went 
to Minneapolis in 1896 to become pro- 
fessor of mathematics in the univer- 
sity. In 1901 he became professor of 
mathematics in the College of En- 
gineering, in which position he served 
until 1912, when he resigned on a 
Carnegie allowance. Professor Haynes 
was well known among engineers of 
the Northwest and was a member of a 
large number of engineering societies. 
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Walpole Tire & Rubber Company, 
Walpole, Mass., has issued a catalog 
of its electrical insulating products. 
Among these a varietiy of insulating 
tapes and splicing compounds, insulat- 
ing liquids and compounds, varnishes, 
shellacs, cements, molded bushings, 
gaskets, cushions, etc. The characteris- 
tics of each of these products is de- 
scribed, as also the process of manu- 
facture in several cases. 


The Jefferson Electric Manufacturing 
Company, 847 West Harrison Street, 
Chicago, has been organized to manu- 
facture a line of toy and bellringing 
transformers, ignition apparatus and 
other electrical specialties. J. C. Daley, 
electrical and designing engineer for 
the Thordarson Electric Manufacturing 
Company, Chicago, has severed his con- 
nection with that organization and 
joined with J. A. Bennan and A. R. 
Johnson in the incorporation of the 
new company. 

The General Motors Truck Com- 
pany, Pontiac, Mich., has published a 
handsome bulletin entitled “Municipal 
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DATES AHEAD. 


Minnesota Electric Association. An- 
nual meeting, St. Paul, Minn., March 
23-25. Secretary, F. A. Otto, St. Paul 
Gas Light Company, St. Paul, Minn. 

National Association of Electrical 
Inspectors. Annual convention, Hotel 
Martinique, New York City, March 23- 
25. Secretary, W. L. Smith, Concord, 
Mass. 

Electrical Committee, National Fire 
Protection Association. Annual meet- 
ing, 123 William Street, New York 
City, March 24-25. Secretary, Ralph 
Sweetland, 141 Milk Street, Boston, 
Mass. 

Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss, April 
12-14. Secretary, H. F. Wheeler, Hat- 
tiesburg, Miss. 

Georgia Electrical Contractors’ As- 
sociation. Annual meeting, Atlanta, 
Ga., April 15. Secretary, T. H. Mc- 
Kinney, Atlanta, Ga. 

American Institute of Electrical En- 
gineers. Industrial Power meeting, 
Pittsburgh, Pa., April 15-16. Secre- 
tary, F. L. Hutchinson, 33 West 
Thirty-ninth Street, New York, N. Y. 

Iowa Section, National Electric 
Light Association. Annual convention, 
Keokuk, Iowa, April 20-22. Secretary, 
W. H. Thompson, Jr., Des Moines, 
Iowa. 

American Electrochemical Society. 
Annual meeting, Hotel Chalfonte, At- 
lantic City, N. J., April 22-24. Secre- 
tary, J. W. Richards, South Bethle- 


Annual convention, San Francisco, 
Cal., June 7-11. Secretary, T. C. Mar- 
tin, 29 West Thirty-ninth Street, New 
York, N. Y. 

Arkansas Association of Public Util- 
ity Operators. Annual meeting, Little 
Rock, Ark.. May 11-13. Secretary, W. 
J. Tharp, Little Rock. 
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Progress.” This illustrates and de- 
scribes the use of the electrically- 
driven street-flusher, a large number 
of such installations having been 
made by the General Motors Truck 
Company. Other G-M-C equipments 
used by police patrol and ambulance 
departments, electric service wagons, 
motor busses, repair trucks and large 
capacity trucks for severe service are 
also illustrated and described. 


The Albert & J. M. Anderson Manu- 
Facturing Company, Boston, Mass., has 
issued bulletin No. 32, describing and 
illustrating Anderson charging plugs 
and receptacles. This equipment for 
charging storage batteries on electric 
vehicles, trucks and railway cars is the 
result of 15 years’ experience in the 
manufacture of these parts, and the 
development stands today as thor- 
oughly trustworthy and serviceable for 
every demand. 


The Meadows Manufacturing Com- 
pany, Pontiac, Ill., has published a 
handsome bulletin describing the 
Meadows family power washer. This 


March 20, 1915 


bulletin is so attractively prepared and 
contains so many excellent suggestions 
that every electrical contractor, dealer, 
jobber of electrical supplies and the 
commercial departments of central sta- 
tions should be interested in securing 
a copy, which the company will be 
pleased to furnish on request. 

Hygrade Incandescent Lamp Com- 
pany, Danvers, Mass., is making attrac- 
tive price offers to jobbers'and dealers 
of its tungsten and carbon lamps. This 
independent company has been in busi- 
ness about four years, during which 
the volume of sales has been rapidly 
increasing; at’the present time the com- 
pany is making over five times as many 
lamps as it did a year ago. Plans are 
under way for tripling the present 
manufacturing capacity in the near fu- 
ture, 

The Post-Glover Electric Company, 
314 West Fourth Street, Cincinnati, 
Ohio, has sent out circulars on the 
Niagara metal-case flashlights which it 
is handling for the Niagara Searchlight 
oompany, Incorporated, Niagara Falls, 
N. Eleven types of these battery- 
operated searchlights are listed. In- 
cluded among these are pocket tubular- 
type lamps, inspection lamps for use 
particularly around automobiles, motor 
searchlights, both of the hand and cap 
type, bicycle headlights and the 
Niagara bandman’s cap light. 

The Blaisdell Machinery Company, 
Bradford, Pa., has issued a new general 
catalog of its compressors and vacuum 
cleaner systems. This is an attractively 
prepared and valuable book with a large 
number of fine illustrations and much 
useful information and data on the use 
of compressed air. A large variety of 
compressor equipments are described, 
and vacuum cleaner outfits of the sta- 
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tionary type. Most of these are elec- 
trically driven. There are numerous 
views showing the utility of vacuum 
cleaner appliances and views of typical 
fine buildings in which such equipment 
is installed. 


Cambria Steel Ccompany, Johnstown, 
Pa., has issued a catalog on slick mine 
ties. These are rolled-steel cross ties 
for mine and industrial railways. They 
are light in weight, but of sufficient 
strength; their most striking feature is 
that they are but one-half inch thick, 
thus giving several inches greater head- 
room in shallow mines, tunnels, under 
bridges, etc. Rails are quickly secured 
to the ties by means of flanged but- 
tons, always in place and ready for 
use. The construction and advantages 
of these ties are set forth in the new 
catalog. Dimension diagrams and 
tables are given, also data on rails and 
bonds for such railways. 


National Metal Molding Company, 


. Pittsburgh, Pa., has ready for distribu- 


tion bulletin No. 250, which is a catalog 
on the company’s outlet boxes and 
covers. This line of fittings includes 
many new boxes and covers and is now 
complete. The catalog has several novel 
and distinctive features. A fine line 
cut of each box and cover is placed 
on the left margins of the left-hand 
pages to facilitate locating any type. 
Short descriptions of the boxes and 
covers and their uses are given on the 
right-hand pages facing the correspond- 
ing cuts. Boxes of the same type 
with different sizes of knockouts are 
given different numbers, so that in plac- 
ing orders, it is necessary merely to 
give the catalog number and whether 
the finish is to be enameled or sherar- 
dized. Fully ten pages are given to a 
convenient index, numerically, and al- 
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phabetically arranged and also giving 
numbers of boxes and covers of other 
manufacturers and the corresponding 
catalog numbers of National boxes and 
covers and where reference to the lat- 
ter can be quickly found. Copies of 
this catalog will be sent to all inter- 
ested on request to the company. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has issued in pamphlet form a reprint 
of a paper entitled “Some Electrical 
Problems Practically | Considered,” 
which was presented before the last 
convention of the Association of Iron 
and Steel Electrical Engineers by B. 
G. Lamme, chief engineer of the West- 
inghouse company. The paper covers, 
in an exceedingly interesting and non- 
mathematical style, many of the prac- 
tical problems met with in the opera- 
tion of electrical machinery, particu- 
larly the subjects of insulation, com- 
mutation, speed control, and choice of 
frequency. The company will send a 
copy, as long as the supply lasts, to 
anyone interested. In leaflet No. 
3482-A, also recently issued by the 
company, wheel lathe equipments are 
described and illustrated; the class of 
work performed by these equipments 
is of special nature owing to the fact 
that hard spots are frequently encoun- 
tered, and unless cut at low speeds 
the tool is apt to break; such condi- 
tions call for an efficient control sys- 
tem which is supplied in these equip- 
ments. “Pole Line Hardware” is the 
title of catalog section No. DS846 is- 
sued by the company; this gives a 
complete list of the different acces- 
sories used in connection with trans- 
mission lines together with illustra- 
tions of same. l 


Record of Electrical Patents. 
Issued by the United States Patent Office, March 9, 1915. 


1,130,697. Automatic Tetephone-Exchange 
System for Subscribers’ Lines with Exten.- 
sion Sets. F. Aldendorff, assignor to West- 
ern Electric Co. Control of special selector 
releasing circuit can be transferred from 
private-branch switchboard to extension 
stations. 

1,130,706. Rallway Signal System. R. B. 
Bryant, Little Rock, Ark. Passage of trol- 
ley wheel on single-track road electromag- 
netically controls the signals. 

1,130,708. Skelp-Charging Apparatus. S. 
C. Coey, assignor to Youngstown Sheet & 
Tube Co., Youngstown, O. Has electro- 
magnetic charging roller. 

1,130,710. Electric Battery. H. Csanyi, 
assignor to Maxivolt Primary Battery Co., 
New York, N. Y. Has resilient helically 
coiled terminals. 

1,130,729. Electrical ignition System for 
Internal-Combustion Engines. O. Heins 
and C. M. Wild, assignors to Bosch Mag- 
neto Co., New York, N. Y. Has a service 
magneto and an auxiliary magneto. 

1,130,734. Electric Furnace. W. S. Horry, 
assignor to Union Carbide Co., New York, 
N. Y. Has several sets of delta-connected 
three-phase electrodes. 

1,130,755. Electric Generator. J. L. Mil- 
a Anderson, Ind. Ignition magneto with 

mer. 

1,130,775. Wire Finding and Soupling De. 
vice. . J. H. Toffey, Waterbury, Conn. 
For fishing wires in conduit. 

1,130,784. Measured - Service Telephone 
System. B. D. Willis, assignor to Auto- 
matic Electric Co., Chicago, Il. Partly 
automatic system. 

1,130,808. Battery Well. J. M. Fitz Ger- 
ald, assignor to Railroad Supply Co., Chi- 
cago, Il. Knockdown well for signal bat- 


teries. 

1,130,814. Starter Attachment for Motor 
Vehicles. . . Guy, assignor to Disco 
Electric Starter Co.. Detroit, Mich. Re- 
lates to mounting of starting motor. 

1,130,827. Apparatus for Generating 
Ozone. W. J. Knox, New York, N. Y., as- 
signor to Knox Terpezone Co. of America. 
Consists of a double-walled cylindrical 


glass vessel and a body of mercu within 
the annular space acting as one electrode. 
Drop Lights. G. E. Thorberg, Mandan, N. 
D. U-shaped spring clip with double hook 
for the supporting strings. 

,130,899. Heat-Regulator for Incubators. 
C. P. Heimbourger, Beardstown, Ill. Ther- 
mostatic control for electric heating cir- 


cuit. 

1,130,901. Telegraph Apparatus. C. Hen- 
ry, Edgemont, Ark. Tape-marking device 
associated with sounder. 

1,130,904. Bearing for Electromagnetic 
Sparking Machines. G. Honold, assignor to 
firm of Robert Bosch, Stuttgart, Germany. 
Insulated from frame of engine. 

1,130,916. Electric Bath-Cabinet. H. C. 
Marrinan and J. Gorman, St. Paul, Minn. 
Combination bath and electric heating cab- 
inet. 

1,130,934. Internal - Combustion Engine. 
J. F. Sandell, Chicago, Il. The charge of 
liquid fuel is electrically vaporized. 

1,130,935. Connector-Plug for Electrical 
instruments. F. E. Shailor, assignor to F 
Kuhn, Detroit, Mich. For heating appli- 


ance. 

1,130,941. Process for Producing Reac- 
tions in Gases and Apparatus for Practic- 
Ing the Same. L. L. Summers, Chicago, 
Ill. Consists in feeding the component 
gases separately to an electric arc and 
then extinguishing the arc. 

1,130,949. Rheostat. H. J. Wiegand, as- 
signor to Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. Peripheral band clamped 
around circular base and provided with 
flanges and supporting lugs. 

1,130,969. Circult-Controlier. A. H. Fleet, 
assignor to Cutler-Hammer Mfg. Co. Push 
and pull switches for throwing automobile 
headlights in series or parallel. 

1,130,971. Intercommunicating Telephone. 
W. W. Henry, assignor to S. H. Couch Co., 
Atlantic, Mass. Compact wall instrument. 

1,130,976. Rheostat. A. J. Horton, as- 
signor to Cutler-Hammer Mfg. Co. Resist- 
ance wound transversely about base with 
taps for the contacts. 


1,130,977. Safety Device. M. R. Hutchi- 
son, assignor to Edison Storage Battery 
Co.. West Orange, N. J. Explosionproof 
gas vent for storage cell. 

1,130,985. Thermostatic Electric Switch. 
F. Kuhn, Detroit, Mich. For automatic 
control of electric heater. 


1,130,986. Alir-Heater. F. Kuhn. Elec- 
tric heater with top grating and super- 
grating. 

1,130,987. Electrical Heater. F. Kuhn. 


Has sheet-metal framework. 
1,130,994. Push-Button or Circult-Cloeer. 
L. C. F. Metzger, St. Louis, Mo. Spring 


wire contacts. 

1,131,006. Electric Signal System. E. A. 
Re nolds and H. V. eynolds, Anderson, 
Ind. Controlled through track rails and 


parallel conductors. 


1,131,037. Method of Making Bands from 
Sheet Metal. S. C. Cary, assignor to Cary 
Mfg. Co., Brooklyn, N. Y. Consists in 


electrically welding the sheets at their ad- 
jacent edges to produce flush seams. 

1,131,059. Support for Electric Fixtures. 
C. H. Groffman, Syracuse, N. Y. ss bar 
secured to joists supports insulating knobs, 
fixture stem and canopy. 

1,131,060. Electric Heater. W. S. Hada- 
way, Jr., New Rochelle, N. Y. Electric 


Adapted 
to be held in the hand and manually op- 
erated. 

1,131,067. Process of Treating Liquid. C. 
P. Landreth, Philadelphia, Pa. Suspended 
matter is precipitated by passing electric 
current through the liquid. 

1,131 079. Incandescent Lamp. C. E. 
Pierce, Cambridge, Mass. Non-renewable 
lamp with tubular prolongation from end 
of filament support reaching to and cover- 
ing inside of tip. 

1,131,093. Switch Plate. H. T. Sperry, 
assignor to Waterbury Mfg. Co., Water- 
bury, Conn. Face plate with upset screw 
holes and reinforced hinge for door over 
central opening. 

1,131,098. Line-Testing Switch. J. M. 
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Watkins, Buffalo, N. Y. Permits cutting 
the main circuit into parts and short-cir- 
cuiting each part to permit testing each 
separately. 

1,131,115. Sparking Plug. R. Carpentier, 
assignor to Société Carpentier, Ral & Cie., 
St.-Denis, France. Provides for spontane- 
ous unsooting of the electrodes. 

1,131,129. Switching Device. D. D. Gor- 
don, assignor to Yost Electric Mfg. Co., To- 
ledo, O. Push-button type pendent switch. 
(See cut.) 

1,131,133. Automatic Warning System for 
Electric Raliways. E. R. Hill, East Orange, 

J. Electric visual and audible alarm 
to warn approach of low bridges. 

1,131,140. Automatic Switch for Tele- 
phone Systems. W. Kaisling, assignor to 
Kellogg Switchboard & Supply Co., Chica- 
go, Ill. Switch arm oscillates from cen- 
tral pivot in both vertical and horizontal 
planes. 

1,131,151. Apparatus for Stage Illusions. 
L. McCormick, London, England. Repre- 
sentation of a tree trunk includes electric 
lamps in the trunk. 

1,131,154. Separable Spark Plug. A. R. 
Mosler, assignor to A. R. Mosler & Co., 
New York, N. Y. Details. 

1,131,168. Electric Signaling Apparatus 
for Ships’ Telegraphs and Like Purposes. 
H. L. Stocks, Kirkcaldy, Scotland. Electric 
bell sounds when pointer is moved. 

1,131,174. Electrical System of Distribu- 
tion. W . Turbayne, assignor to Cen- 
tral Trust Co. of New York. Auxiliary ex- 
citing feld coils connected to storage bat- 
tery to insure proper polarity and rapid 
building up of field regardless of direction 
of generator rotation. 

1,131,175. System of Electrical Regula- 
tion. W. A. Turbayne, assignor to Central 
Trust Co. of New York. Storage battery 
connected across D. C. mains through 
booster that is regulated by current in A. 


C. mains. 

1,131,176. Automatic Regulator. W. A. 
Turbayne, assignor to Central Trust Co. of 
New York. <Axle-driven car-lignting gen- 
erator is regulated to produce constant cur- 
rent. 


1,131,187. Self-inductive Means for Elec- 


trical Osclilatory Circuits. G. von Arco, 
Berlin, Germany, and R. H. Rendahl, Lilien- 
holn, Sweden. High-tension variometer 
with a number of fixed coils and movable 
coils alternately arranged. 

1,131,189. Joining Lamp-Filaments§ to 
Current-Supply Wires. E. Weintraub, as- 
signor to General Electric Co. Consists in 
using boron to render the wire fusible so 
as to adhere to the carbon filament. 

1,131,190. Production of High-Frequency 
Currents. E. Weintraub, assignor to Gen- 
eral Electric Co. Includes electric fan, mer- 
cury-arc rectifier, a capacity circuit and 


antenna. 
1,131,200. suppor for Dynamo-Electric 
Machines. W. L. Bliss, assignor to Central 


Trust Co. of New York. For axle-driven 
car-lighting generator. 

1,131,202. Electric Indicating System. J. 
H. Boyden, Glenn Dale, Md. Includes 
transmitter and remotely located indicating 
receiver. 


1,131,211. Rural-Mall-Dellvery Signaling 
Apparatus. C. F. Collier, Lakeville, O., as- 
signor of one-half to J. C. Lake. Electric 
alarm. 

1,131,216. Transmission Line. E. E. F. 


Creighton, assignor to General Flectric Co. 
Has impedances unsymmetrically distrib- 
uted at comparatively long intervals. 

1,131,218. Electrically Controlled Brake 
Mechanism. E. H. Dewson and W. V. Tur- 
ner, assignors to Westinghouse Air Brake 
Co., Wilmerding, Pa. Electrically con- 
trolled valve for air brake. 

1,131,219. Electropneumatic Vent-Valve 
Device. E. H. Dewson and W. V. Turner, 
assignors to Westinghouse Air Brake Co. 
Modification of above. 

1,131,234. Ray Tube. E. H. Grubbé, Chi- 
cago. Il. Has angle-forming tube passing 
close to anode for cooling it. 

1,131,237, System of Distribution. L. A. 
Hawkins, assignor to General Flectric Co. 
Metal-walled mercury rectifier for supply- 
ing D. C. to locomotive from single-phase 
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trolley has means for heating the anodes 
while no current is taken by motors. 

1,131,244. Time Indicator. W. M. Jef- 
freys and W. H. Creahen, Youngstown, O. 
assignors of one-half to H. W. Kerr and 
D. T. Murray. Electric stop watch or clock. 

1,131,246. Illuminated Cash Register In- 
dicator. C. F. Kettering and W. A. 
Chryst, assignors to National Cash Register 
Co., Dayton, O. Electric lamp for attract- 
ing attention to the indicator. 

1,131,249. Retaining-Ring for Dynamo- 
Electric Machines. E. R. Knight, assignor 
to Allis-Chalmers Mfg. Co.. Milwaukee, 
Wis. For holding the rotor laminations in 
place. 

1,131,250. Telephone Reinforcing Circult. 
C. D. Lanning, Boston, Mass. Series-con- 
nected repeater. 

1,131,251. Means for Controlling Direct 
Currents. C. D. Lanning. Electromagnetic 
means for intensifying the undulations of 
a varying direct current. 

1,131,258. Transformer. L. C. Nichols, 
assignor to Allis-Chalmers Mfg. Co. Shell 
has external pipes to permit circulating and 
cooling the oil. 

1,131,265. Method of and Apparatus for 
the Matching of Colors. M. R. Pevear, Bos- 
ton, Mass. Comprises electrically produc- 
ing iight of known color and a series of 
devices graded as to capacity to absorb 
color. 

1,131,277. Flat fron. R. P. Shannon, as- 
signor to C. R. Barrett, Chicago, lll. Han- 
dle and heel construction for electric iron. 

1,131,278. Automatic Supervision of Serv. 
ice in Hotels and the Like. H. W. Skin- 
ner, Maywood, Ill. Locking and unlocking 
of door is electrically recorded. 

1,131,282. Constant-Current Rectifier Sys- 
tem. C. P. Steinmetz, assignor to General 
Electric Co. Mercury-are rectifier normal- 
ly fed from constant-current transformer 
can have auxiliary electrodes energized 
from constant-potential source. 

1,131,292. Vapor Converter and Circults 
Therefor. P. H. Thomas, assignor to 
Cooper Hewitt Electric Co., Hoboken, N. J. 
Inductance in series with cathode and a 
shunt from auxiliary anode to further side 
of inductance. 

1,131,297. indication Circuit for Railway- 
Traffic-Controlling Devices. Utne, as- 
signor to Union Switch & Signal Co., Swiss- 


vale, Pa. Electric signals for crossover 
switches. 

1,131,311. Process of Wlire-Tying Bags. A. 
M. Bates, assignor to Bates Valve Bag Co., 


Chicago, Nl. The wire ends are electrically 
Welded together. 

1,131,316. Electrical System of Distribu- 
tion. J. Bijur, assignor to Safety Car Heat- 
ing & Lighting Co., New York, N. Y. Gen- 
ator regulator for axle car-lighting 8y 8- 
em. 

1,131,389. Combined Drop and Jack. W. 
Leaver, assignor to Kellogg Switchboard & 
Supply Co., Chicago, Ill. For magneto tele- 
phone switchboard. 

1,131,399. Outlet Box. J. B. McGinley, 
assignor to Handy Mfg. Co., Pittsburgh, Pa. 
Openings have notches and wedge-like 
edges on which shoulders on the closing 
plates are wedged by turning. (See cut.) 

1,131,402, Electric System for Vehicies. 
R. H. Manson, assignor to Garford Mfg. 
Co., Elyria, O. Interconnected control of 
spark circuit and circuit for starting motor. 

1,131,405. Electrical Protector for Auto- 
mobiles and Similar Vehicles. G. A. Mer- 
rill, New York, N. Y. Alarm circuit closed 
by tampering or removal of any portable 
article. 

1,131,428. Lamp. L. Schepmoes, as- 
signor to Safety Car Heating & Lighting 
Co. Inclosed car-lighting fixture with re- 
flecting shade and diffusing globe. 

1,131,434. Electrical Regulation. W. Snee 
and J. A. Snee, Jr., West Elizabeth, Pa. 
Consists in charging a storage battery from 
generator driven by wind wheel and gov- 
erning the voltage by the joint action of 
ee late of battery charge and of the 
wind. 

1,131,435. Utilizing Varlable Power. W. 
Snee and J. A. Snee, Jr. Amplification of 
voltage regulation of above. 

1,131,439. Telephone Recorder. E. R. Tal- 
ley and R. P. Norton, Algona, Iowa. Phono- 
graph attachment for recording the mes- 
sage. 

1,131,447. Telegraph Repeater. F. E. 
Wallace, Franklin, Cal. Has angularly dis- 
posed lever contacts. 

1,131,454. Sound-Reproducing Machine. 
W. C. Wolfe, Lilly, Pa. Motor for wind- 
ing the spring of phonograph. 

1,131,455. Telephone System. H 
Wright, Darlington, Okla. Includes 
trically operated switch for subscribers’ 
stations. 

1,131,466. Driving Mechanism. P. T. Cof- 
field and J. Bremer, assignors to Maytag 
Co., Newton, Iowa. For electric washer. 

1,131,469. Wiring System. J. A. Cole, 
New York, N. Y. Switching system for 
lamp circuits. 

1,131,484 and 1,131,485. Auxillary Actuat- 


. M. 
elec- 
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Ing Device for the Brake Mechanism of an 
Automobile. A. Dieterich, New York, 
N. Y. Electrically controlled release for 
the brake can be operated in emergency by 
passenger in rear seat. 
1,131,498. Indicator or Timer. R. C. Em- 
ery, Newton, Mass. For avoiding recurrent 
disturbances of operation in radioteleg- 


raphy. 

1,131,536. Train-Stopping System. A. 
Mainardi, S. Mainardi, and . Mainardi, 
Paterson, N. J.. assignors of one-fifth to 
J. Mainardi and one-fifth to V. Mainardi. 
Electrically controlled through conductors 
along the trackway. 

1,131,541. Electric-Lamp Socket. <A. H. 
Nero, assignor to Arrow Electric Co., Hart- 
ford, Conn. Locking socket. 

1,131,551. DOynamo-Electric Machine. A. 


A. Price, London, England. Spiral groove 
on armature shaft permits axial movement 
of rotation. 

1,131,556. Spark-Plug Attachment. E. 

Hollow cap to 

protect electrodes. 

1,131,598. Telephone Apparatus. 

1,131,606. Anode for Discharge Tubes. T. 
H. Gebauer, Cleveland, O.; C. L. Gebauer, 
ceased, assignor of one-third to C. F. ? 
Bates. Comprises a body of heat-diffusing 
ing metal cast in it, the face of the former 
being cut away to expose a portion of the 


of armature and brush-holder on reversal 
Rolle, Frontenac, Kans. 

W. M. 
Byrnes, Vail, Iowa. Hook switch. 
administrator of said T. H. Gebauer, 
metal having a smaller body of heat-resist- 
smaller body to the cathode stream. 


1,131,609. Process of Cooling Electric 
Furnaces by Air. H. Magron, Fos, Haute- 
Garonne, rance. Consists in circulating 


previously cooled air about the walls. 

1,131,614. Electric Motor. A. A. Radtke, 
Chicago, Ill, assignor to Electric Time Re- 
corder Co. Has three successively ener- 
gized electromagnet coils (120 degrees 
apart) with reciprocating plungers acting 
peur connecting rods on a common 
shaft. 

1,131,624. Telephone Apparatus. J. Erick- 
son, assignor to First Trust & Savings 


Bank, Chicago, Il. Subscriber's switch 
hook. 

1,131,635. Diaphragm Horn. M. R. 
Hutchison, West Orange, N. J., assignor to 
Lovell-McConnell Mfg. Co. Motor-driven 
cam vibrates diaphragm. 

1,131,637. Speed-Controlling Mechanism 
for Vehicles. F. . Jones, assignor to 
American Train Control Co. Electric sig- 
nal and safety controlling system for rail- 


ways. 
Reissue 13,890. Manual-Call-Distributing 
System. J. . Levis, Jr., assignor to 


Stromberg-Carlson Telephone Mfg. Co., 
Rochester, N. Y. Original No. 1,100,749, 
dated June 23, 1914. For distributing calls 
uniformly among all the operators in serv- 
ice. 

Patents Expired. 


The following United States electrical 
patents expired on March 15, 1915: 

600,509. Controller for Electrically Pro- 
pelled Vehicles. R. T. D. Brougham and 
W. C. Bersey, London, England. 

600,523. Quick-Break Electric Switch. T. 
E. Drohan, Chicago, IN. 

600,527. Depressible-Rail System for Elec- 
tric Railways. W. Grunow, Jr., Bridge- 
port, Conn. 


600,607. Insulator Support for Electrical 
Conductors. F. Benedict, Niles, Mich. 
600,616. Alternating-Current Meter. G. 


Hummel, Munich, Germany. 


600,633. Trolley. J. Clayton, Cuyahoga 
Falls, O. 
600,693. Method of Making Soluble Metal 


Electrodes for Accumulators. J. Julien, 
Brussels, Belgium. 
600,719. Galvanic Battery. E. Habermann, 


Michigaan City, Ind. 


600,743. Automatic Safety Circuit-Closer 
and Cutout. W. L. Pratt, Adams. N. Y. 
600,765. Automatic Fire Alarm. R. J. 


Baker, Baltimore, Md. 
600,850. Primary Battery. 
New York, N. Y. 


J. E. Fuller, 
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ISSUED WEEKLY 


THE 100-WATT GAS-FILLED LAMP. 


With very little blowing of trumpets the manufac- 
turers have recently placed on the market a 100-watt 
gas-filled lamp which bids fair to impart a remarkable 
stimulus to certain classes of interior lighting. The 
lamp has been in service too short a time for the thor- 
ough establishment of life records under working con- 
ditions; but the indications are that the improved effi- 
ciency as compared with the ordinary tungsten lamp 
and the absence of frequent renewals will lead to great 
popularity. 

The bulb size in the new lamp is near enough to that 
of the 80 and 100-watt tungsten lamps to enable its use 
in many fixtures already installed. The filament is con- 
centrated into a pretty small space, and the intensity 
of the illumination is so high as to make screening im- 
perative. This is not much of a disadvantage, how- 
ever, for the whole tendency of the times is away from 
bare lamps in well designed installations, and the ability 
to utilize from 130 to 150 candlepower with an expen- 
diture of only 100 watts as compared with the delivery 
of about 80 candlepower from the same input into a 
vacuum lamp means a great deal to the consumer. 

Progressive central stations are taking advantage of 
the opening afforded by the new gas-filled lamp, and 
are sending out solicitors quick to see opportunities to 
install it in place of existing 80 and 100-watt units of 
the vacuum type. In fact, there are doubtless many 
locations where the use of 60-watt lamps in semi-indirect 
or diffusing fixtures can profitably be abandoned by the 
consumer in favor of the newer lamp. More experience 
is, Of course, desirable as to the fields of application, 
the possibilities of heating, and the quality of illumina- 
tion under different conditions, but in a broad way there 
is no question that the art has registered another big 
advance and the central-station industry 1s again in the 
enviable position of being able to offer its customers 
more light for the same money, just as it was a pio- 
neer in the introduction of high-efficiency incandescent 
lamps about a decade ago, to the lasting benefit of the 
public. 

In some localities there is a movement afoot to cut 
down the energy consumption of lighting installations 
of the commercial type for the purpose of saving on 
the monthly bills. This is often a proper engineering 
procedure, but the central-station salesman stands on firm 
ground when he encourages the use of more light for 
the same money rather than the same volume of light 
for less outlay. Wholly apart from the size of the 
monthly bill is the relation of lighting to business effi- 
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ciency, and it has been proved over and over again that 
a liberal use of light is not only one of the best means 
of advertising, but it has a direct bearing upon the 
quality and quantity of work accomplished by em- 
ployees, no matter what the class of business served 
may be. Central stations which lose no time in offering 
their customers the benefits of such improvements are 
those most likely to retain their loads in their present 
or increased magnitude. 


ELECTRIC-RANGE PROBLEMS. 


Steadily the electric range wins its way into favor 
among discerning users of central-station service. 
Within the last two or three years the widespread adop- 
tion of a rate of three cents per kilowatt-hour or there- 
abouts for electric cooking has done much to encourage 
installations of this kind. This rate enables a properly 
handled range to compete with dollar gas, but too much 
emphasis cannot be laid upon the importance of learn- 
ing how to avoid the extravagant use of electricity. 
Promptness in cutting off current as soon as a given task 
is performed, keeping the demand down to the require- 
ments of moderate heating when such will serve, and 
the allowance of at least a month by the central station 
in which the new customer may get acquainted with the 
possibilities of his equipment are points worth bearing 
in mind. 

It often happens that in the first month’s service of 
an electric range a customer will not handle the equip- 
ment with anything like the efficiency attained a little 
later. In one extreme case, for example, the first 
month’s bill for electric service was $21; but the cen- 
tral-station manager saw the bill before it was mailed, 
and did not send it, preferring to look into the use of 
the equipment and to assist the customer to reduce his 
costs, with the result that the energy consumption was 
cut down to a total of $9 per month and the customer 
entirely satisfied with his service. A compromise was 
made on the first month’s bill which was fair to both 
parties. As stated at the recent New England Question 
Box convention, an average allowance of one kilowatt- 
hour per person per day is reasonably accurate for 
electric-range estimates. 

The diversity-factor of the electric range is a subject 
that will bear investigation. The cost of taking on this 
class of business is small in proportion to the revenue, 
for the load does not as a rule come on the peak. The 
diversity-factor of a group of 13 ranges in a Worcester 
(Mass.) apartment house mentioned at the convention 
was 5; that is, the maximum demand was 13 kilowatts 
with a connected load of 65 kilowatts. In apartments, 
however, the working hours and habits of life of the 
residents are on the whole similar, and an equal num- 
ber of ranges scattered through a city would probably 
show a diversity-factor of 6 or 7. In view of the fact 
that the peaks do not coincide with the central-station 
lighting maximum, it would probably be safe to figure a 
diversity-factor of 10 with a large number of ranges 
sprinkled all through a town, although this does not take 
into account the losses in distribution, which, of course, 
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tend to increase the station capacity perhaps 15 per cent 
above that required to serve a given number of installa- 
tions at the door. 

When it 1s realized that the per-capita revenue of an 
electric range comes to about $10 per year, the desirabil- 
ity of encouraging this class of business by the in- 
stallment method or otherwise needs little emphasis. 
The cleanliness and economy of food attained are of 
real value in relation to health and market bills, and 
the present should be an admirable time in which to 
push vigorous campaigns for the extension of this sort 
of equipment, which until very recently was looked 
upon generally as a luxury. 


THE CENTRAL STATION AND THE ELECTRIC 
VEHICLE. 

That the extension of use of the electric vehicle 1s 
very largely dependent upon the encouragement given 
to this activity by the central station is amply demon- 
strated by a comparison of cities where such encourage- 
ment has and has not been given. A typical example 
of central-station activity is afforded by Memphis, 
Tenn., a city of medium size. The Memphis Consoli- 
dated Gas & Electric Company established several years 
ago in that municipality an electric garage where elec- 
tric vehicles could be assured of proper treatment and 
care. This was operated for some time at a loss, some- 
thing that can hardly be expected from a private gar- 
age. The results, however, have well justified this 
procedure. The number of electric vehicles in Mem- 
phis is now in excess of 200, of which 27 are trucks, 
and the garage is operating upon a paying basis, as well 
as supplying a profitable load to the central station. 

Compare this development with the situation in an- 
other southern city of more than double the population 
of Memphis, and certainly greatly exceeding it in the 
number of the white population considered alone. This 
city has not more than one-quarter the number of elec- 
tric vehicles found in Memphis, yet there is nothing 
inherent in local conditions to indicate less suitability 
of the electric here than elsewhere. It is significant, 
however, that the central-station company in this city 
has taken no active steps to encourage the use of elec- 
trics, or to ensure that those coming into use shall re- 
ceive such handling as to become striking advertise- 
ments for the advantages of electric propulsion. 

A somewhat similar comparison, showing the rela- 
tion of the electric’s popularity to the facilities pro- 
vided for its handling, is found in San Francisco and 
Oakland, Cal. Oakland has much less than half the 
population of San Francisco, yet it has three or four 
stations for electric cars to one in the larger citv, and 
boasts a larger number of vehicles. The difference can 
not be attributed to topography, either. as most of the 
cars used in San Francisco are found in the hilly resi- 
dence districts. 

Truly this is a field in which those who sow do the 
reaping. Battery charging is a desirable load for the 
central station, and it can be had in ever increasing 
quantity by giving appropriate encouragement to the 
electric vehicle. 
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HINDRANCES TO ELECTRIC-VEHICLE 
DEVELOPMENT. 


In addressing the New England convention reported 
in this issue, Mr. P. D. Wagoner made a striking point 
to the effect that the pessimist in the central station is 
one of the most serious factors in holding back electric- 
vehicle development from its normal growth. The in- 
fluence of this individual has been underestimated. If 
he keeps his central station from buying electrics for 
its own work, he probably has sufficient influence to 
make the company take a negative or at least indifferent 
attitude toward the use of electric trucks and passenger 
cars by the merchants and manufacturers and well-to- 
do residents of the city. This means the retardation 
of electric-vehicle expansion in that center, and if the 
community is a pivotal town, that is, the county seat, 
so to speak, of a wealthy territory involving suburban 
and contributory towns, the responsibilities of the pes- 
simist are far-reaching in their adverse effects. 

No matter how sincere this individual may be in his 
belief that the electric is not serviceable ; no matter if his 
deductions have been based upon the unsatisfactory per- 
formance of one or more vehicles which have come un- 
der his personal knowledge, he is not justified in taking 
this stand. It is unfair to the company, to the users of 
service on his own lines, and to the community at large. 
Very often a man is held back from purchasing be- 
cause of the first cost and because the operating ex- 
pense and fixed charges in central-station work tend to 
run higher than in mercantile and industrial deliveries. 
As for the first, something must be allowed for the 
advertising value of the most up-to-date form of trans- 
portation available on land ; but more than this, first cost 
is after all a secondary matter if it can be shown in 
figures that more work can be done at a less expense 
per unit by purchasing an electric or a fleet of these 
equipments than by adhering to horse-drawn or gasoline 
traction methods. Naturally a buyer likes to get his 
equipment at the lowest expense possible, but if a given 
outlay in money can be shown to pay for itself and 
leave something over, too, is not the actual investment 
required a minor consideration? 


In the past there has often been too little apprecia- 
tion of what the electric will and will not do; machines 
have been sold with insufficient regard for engineering 
and commercial requirements; and the public has not 
realized how far manufacturers have gone toward put- 
ting a well standardized product on the market. From 
all sides the importance of using the electric commer- 
cial vehicle intensively is being emphasized. The re- 
searches of the Massachusetts Institute of Technology 
show this as one of the cardinal elements of success. 
Cut down the standing time to the irreducible minimum, 
should be the motto of the user. What standing time 
will do in raising the cost per mile is evidenced by 
records of electric cable-truck service, which run up to 
60 cents, compared with 11 or 12 cents in many other 
classes of central-station service; and yet this does not 
mean that an electric cable truck does not fill the bill, 
considering its carrying capacity and availability as a 
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power tool in a field where labor costs tend to run to 
excess. 

Finally, there is the question of service loading. If 
the time ever comes when the user is willing to limit 
his loads to somewhere near the capacity of his truck, 
it will then be possible for the manufacturers to build 
lighter equipments for a given tonnage. It is true that 
some of the lowest cost figures which are being attained 
today in heavy trucking over relatively long distances 
in city and suburban delivery are due to the facility 
with which the transportation department crowds on 
the merchandise above the rating of the machine. In 
one notable case a 3.5-ton truck was loaded with no less 
than 9 tons of leather; the body went down upon the 
springs so far that the tires wore a rut in the under- 
side, and the machine finally stalled. The purchaser 
called up the local electric-vehicle representative and 
threatened to get rid of the outfit; but a little prompt 
work in unloading the truck, combined with the pre- 
sentation of a few official city-scale records at the own- 
er’s office won the day, and the owner, agreeing never 
to place over 6 or 7 tons (!) on the truck thereafter, 
became one of the best repeat-ordef customers of the 
manufacturer. The lesson is obvious, and in no other 
way can purchasers more quickly obtain weight reduc- 
tions with consequent increased mileage than by adher- 
ing to the capacity of their equipment. 


ENGINEERS FOR CITY MANAGERS. 

The plan of administering municipal affairs 
through a permanent manager who is given entire 
charge of all branches of municipal government is 
being widely adopted. In a very few years the num- 
ber of such municipalities has grown to nearly two 
dozen, so that it was possible for the managers to 
hold a convention during the past winter to consider 
their common problems. While a number of the cities 
and towns adopting this method have the commission 
form of government, this is not true of all, and there 
iS no necessary connection between the two. Obvi- 
ously, where an elective mayor receives a salary for 
doing this work, it is not feasible to engage a mana- 
ger to carry out the same duties, but there are many 
towns and villages without a paid mayor who can 
appoint a permanent manager to great advantage. 

A significant feature of the city manager idea is 
the fact that a majority of the managers who have 
been appointed are engineers. We have already 
called attention in these columns to the large number 
of engineering problems which confront a municipal 
executive, and the advantage of having men with en- 
gineering training and knowledge in charge of mu- 
nicipal affairs. The city-manager plan naturally ap- 
plies to the work the most fit type of man available, 
and consequently in the long run engineers will be 
commonly chosen for this service. Of itself, this 
will contribute greatly to the success of the innova- 
tion and the spread of its adoption. Under this sys- 
tem we may hope to approach the efficiency in mu- 
nicipal administration enjoyed by. German cities. 
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Electrical Exports for January. 

The following data on the electrical 
exports of the United States for Jan- 
uary are from the government report 
on the foreign commerce of that month 
issued by the Bureau of Foreign and 
Domestic Commerce. 

The total value of electrical ship- 
ments in January was the highest since 
last May, but was nearly 10 per cent 
below the total of the corresponding 
month a year ago. In the four classes 
for which numbers of articles exported 
are given, there were shipped in Jan- 
uary; electric fans, 1,278; arc lamps, 35; 
carbon-flament lamps, 51,825; metal- 
filament lamps, 189,848. 

In the following table ‘are given 
the detailed figures for the various 
classes reported. Corresponding fig- 
ures are given for last January and for 
January, 1914: 


Articles. Jan. 1915. Jan. 1914. 
Batteries .............. 100,946 $ 43,892 
Dynamos or generators. 309,868 99,046 

TUS E 17,221 43,236 
Insulated wire and ca- 

Oe stare hc Sietea Sew arn aca 83,728 174,321 
Interior wiring supplies, 

ete. (including fix- 

tures) ...sssesosssenss” 72,104 46,452 

mps— 

ATO auaa oenen aE 759 9,204 

Carbon-filament ..... 5,802 13,910 

Metal-filament ......: 38,504 21,840 
Meters and other meas- 

uring instruments ... 40,556. = ........ 
Motors ...........086. 205,140 346,782 
Static transformers .... 57,122 128,788 
Telegraph instruments 

(including - wireless 

apparatus) ........... 17,326 12,788 
Telephones ....:.....6.. 184,556 70,265 
All other ..........5 000. 640,306 837,122 

Total cites wid ewbeee Fas $1,773,938 $1,947,646 

le 


Rejuvenation at Däyton. 

A very successful rejuvenation was 
held in Dayton, O., March 17, by the 
Dayton Jovian League, at which 25 
candidates were initiated. The re- 
juvenation was preceded by a banquet 
at the Algonquin Hotel, attended by 250 
Jovians. Many of those who attended 
the meeting of the Committee on New 
Business Co-Operation of the ‘Ohio 
Electric Light Association during the 
day were present. — . 

Frank M. Tait, president of the Day- 
ton Power & Light Company acted 
as toastmaster and the following toasts 
were responded to: C. V. Hard, presi- 
dent of the Ohio Electric Light As- 
sociation, “The Association;’” W. W. 
Freeman, president, Union Gas & Elec- 
tric Company, Cincinnati, “The Public 
Be Pleased;” H. M. Waite, city man- 
ager of Dayton, “The City Manager 
Form of Government;” S. G. McMeen, 
president Columbus Railway Power & 
Light Company, “Service First;” F. H. 
Rike, “The Greater Dayton Associa- 
tion;” D. L. Gaskill, secretary Ohio 
Electric Light Association, “The Small 
Central Station;” and A. E. Loeb, “The 
Jovian Order.” 

In speaking on the subject of “The 
Public Be Pleased,” Mr. Freeman said 
there were two sides to the question. 
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One is the fact that the company’s 
conduct is of a caliber to please the 
public, and the second is the acknowl- 
edgment of this fact by the public. 
There are many difficulties encountered 
in pleasing all the public, but this is 
the aim of every progressive company. 

The rejuvenation and banquet was 
in charge of Thomas F. Kelly, states- 
man for Ohio. The degree team is 
composed of W. B. Unger, Jupiter; K. 
W. Nocka, Neptune; H. E. Long, Pluto; 
H. H. Wollaston, Vulcan; J. A. Becker, 
Mercury; F. S. Breidenbach, Hercules; 
S. Perry, Mars; G. A. Gnau, Apollo, 
and G. B. Sayre, Avrenin. 


—— 
Meeting of Radio Engineers. 


Over 200 attended the March meet- 
ing of the Institute of Radio Engineers, 
at which Edwin H. Armstrong pre- 
sented an interesting paper on “Recent 
Developments in the Audion Receiver.” 
Mr. Armstrong described in detail the 
regenerative receiver with which his 
name has been identified and outlined 
its use both as an amplifier and a 
“beats” receiver for sustained waves. 
The paper was discussed by John Stone 
Stone, who spoke of some early work 
with amplifiers, and John L. Hogan, 
Jr., who gave the results of some com- 
parisons of sensitiveness and reliability 
between a number of forms of hetero- 
dyne receiver, ‘including the audion 
type. 

At the next meeting, to be held at 
Fayerweather Hall, Columbia Univer- 
sity, New York City, 8:15 p. m., April 7, 
Irving Langmuir will present a paper 
on “Applications of Thermionic Cur- 
rents to Radiotelegraphy and Radio- 
telephony.” Dr. Langmuir’s work with 
thermionic currents in very-high- 
vacuum tubes is well known. He will 
outline the theory of such currents in 
these tubes, describe several pieces of 
apparatus which have been built for re- 
ceiving radio signals, and also some de- 
vices for producing electrical oscilla- 
tions and controlling them for radio- 
telephony. 


— eT 
Philadelphia Section Activities. 


The Philadelphia Electric Company 
Section, National Electric Light Asso- 
ciation, held its February meeting on 
Tuesday evening, February 16. A half- 
hour preliminary concert was given 
by the Section’s Concert Band, under 
the leadership of J. G. Johnson. The 
speaker of the evening was Silas F. 
Neff, president of Neff College, who 
spoke upon the topic “Self-Building 
and a Successful Life.” Following this 
the Entertainment Committee, under 
the able leadership of F. X. Monville, 
presented an elaborate vaudeville pro- 
gram which was much enjoyed by the 
300 members who were in attendance. 

A combination meeting of the Meter 
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and Engineering Branches was held on 
February 2. The “Central Station Be- 
fore and After the Advent of the Steam 
Turbine,” was the subject of a very in- 
teresting illustrated talk by A. Lynn 
Ash, Charles Penrose was the second 
speaker and gave a most interesting 
description of the progress of the work 
at the new generating station “A-2.” 

It was announced at the joint meet- 
ing of the Commercial and Accounting 
Branches, that, on account of the 
similarity of their interests, they would 
hereafter join forces and be known as 
the Commercial Branch. R. L. Lloyd 
opened the meeting with a discussion 
of the Electric Vehicle Section of the 
“Electrical Salesman’s Handbook,” in 
which he pointed out the value of the 
data furnished for the use of electrical 
salesmen, and the accuracy and value 
of the tables in their application to the 
subject. 

— eT 
Jovian Prize Contest. 

The Jovian Order, in its commend- 
able effort to increase efficiency in the 
electrical industry, is conducting a con- 
test, open only to Jovians, for articles 
on personal experiences in developing 
efficiency. Prizes aggregating $200 will 
be awarded for the best articles. The 
articles may refer to any branch of the 
electrical imdustry and to any depart- 
ment of the work. The awards will be 
made solely on the basis of practicabil- 
ity and value of the suggestions con- 
tained in the articles. 

—e 
Salesmanship. 

At the meeting of the Electric Club, 
Chicago, on March 18, an address on 
“Salesmanship” was made by H. R. 
Fogleman, of the Sheldon School of 
Salesmanship. Mr. Fogleman gave a 
very interesting and helpful address in 
which he analyzed the elements in- 
volved in success in life and in busi- 
ness building, and then pointed out the 
qualities necessary to achieve the great- 
est results in salesmanship. 

—e o 
Convention of Chemical Engineers. 

The seventh semi-annual meeting of 
the American Institute of Chemical 
Engineers will be held in San Fran- 
cisco, Cal, August 25 to 28. An 
itinerary is being arranged so that the 
interesting natural scenery of the West 
may be seen and also some of the more 
interesting of the typical chemical in- 
dustries of California. 

—_—___—.-2-2-—_—_—__ 


Convention Date Set for Electrical 
Engineers. 

The annual convention of the Amer- 
ican Institute of Electrical Engineers 
will be held at Deer Park, Md., June 
29 to July 2. There will also be a 
meeting at San Francisco in Septem- 
ber. 
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In considering the application of mo- 
tor drive to rubber mills and calenders 
it should be borne in mind that there 
are several subdivisions of this indus- 
try. Some factories are engaged in 
the refining ‘of crude rubber into a 
salable shape, such as those making 
the refined product into tires, tubing, 
mechanical goods, etc., and those en- 
gaged in the process of reclaiming 
scrap rubber, that is, taking old, worn- 
out articles of rubber and extracting 
the useful rubber remaining therein, 
to again be made up into the various 
manufactured articles. l 

In the various plants most of the 
processes involved are common, to a 
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This article outlines the vari- 

ous processes invplved in rubber 

-working and discusses the char- 

acteristics of motor and control: 
equipment best suited for the re- 

quirements. The various systems 

of electric drive for rubber cal- 
enders are analyzed and a full 

discussion given of the advan- 

tages' and disadvantages of each, 

Direct-current motors are rec- 

ommended, the energy to be sup- 

plied by a synchronous motor- 

generator set when power is sup- 

plied by a central station. 
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time giving a simple and easily handled 
layout. Power-consuming line shaft- 
ing, that also affects the proper illum- 
ination of the work and introduces 
numerous complications, can be en- 


tirely eliminated and with it belts, 
pulleys, etc, always a source of 
trouble. 


In common with most other indus- 
tries where continuity of service is es- 
sential to production, such as the man- 
ufacture of window glass, paint, candy, 


etc., and where steam in varying quan- 


tities is necessary, there has been an 
unwillingness on the part of rubber 
manufacturers to change to motor 
drive, and especially to central-station 


Group of Motor-Driven Machines in Rubber Mill. 


certain extent, but there are special 
conditions applying to each, and they 
must be studied separately when the 
installation or substitution of motors 
for the existing drive is contemplated. 
As it is necessary to use steam for 
some of the various processes of man- 
ufacture, the application or substitu- 
tion of motor drive has only recently 
received its merited recognition, not 


only as a factor of economy, but also 
because it is generally found that the 
quality of the finished product can be 
bettered, as well as increasing the 
production, without any increase in 
manufacturing equipment. In addi- 
tion to these features, motor drive 
gives a cleaner, more efficient and more 
flexible installation and permits of 
economy in floor space, at the same 


service. But with the increasing eff- 
ciency of the central station and the 
reliability of its service, together with 
the manufacturing advantages that it is 
possible to realize, this objection is 
rapidly being overcome. Central-sta- 
tion service removes the responsibility 
of the power supply from the manufac- 
turer to the power producer, and, in 
the case of new plants, decreases the 
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initial investment necessary, thus leav- 
ing the capital free for use in other 
ways, or as a reserve. In cases where 
it is not considered advisable, from a 
cost standpoint, to use central-station 
power, and this is particularly true of 
large plants, where a considerable 
quantity of steam, both high and low 
pressure, is used for other purposes, it 
has, however, been found economical 
to make a central-station connection 
for breakdown service, and also for 
use during certain periods of the time, 
such as at night for overtime work, 
and for driving additional equipment 
that may be installed. Such service 
introduces central-station power, to a 
limited degree, and gives it a wedge 
whereby, in the course of time, its 
superiority as to efficiency, economy 
and reliability may have been demon- 
strated to such an extent that its use 
throughout may be not only advisable, 
but imperative. 

Rubber is manufactured for commer- 
cial use from the crude rubber as well 
as from scrap rubber. 

The principal sources of crude rub- 
ber are the wild trees of Brazil, al- 
though cultivated rubber, in increasing 
quantities, is now produced in East 
India, Ceylon, the Malayan Peninsula 
and Southern Mexico. The wild rub- 
ber reaches the factory in the form of 
balls or biscuits about a foot in di- 
ameter. Cultivated rubber is usually 
washed and sheeted at the plantation, 
and is shipped in the form of cakes 
of folded sheets. 

These biscuits, as received, are first 
cut into pieces on a rapidly moving 
circular knife, with water running over 
it to soften the rubber. In the winter 
this water must be hot, so as to re- 
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Rubber Calender Gear-Driven by a 35-Horsepower Motor, 


move all frost. After cutting, the rub- 
ber is fed into a cracker or rough 
washing mill, consisting of two chilled- 
steel rolls, about 18 by 30 inches, 
grooved longitudinally with rectangular 
grooves and geared together to give 
different peripheral speeds to the rolls, 
in which the raw material is torn apart 
and rolled into a rough sheet. Water 
flowing around the rubber. in its 
passage through the rolls, removes a 
large portion of the entrapped dirt. 
This rough stock is then passed 
through a single set of rolls, where it 
is further washed and rolled out into 
sheets or “crepe.” 

After the sheeting or “crepe” has 


Rubber Mixer Driven by a 35-Horsepower Motor. 


been properly dried in a steam-heated 
Or a vacuum dryer, it is taken to the 
drug room, where it is proportioned 
with various ingredients, depending on 
its ultimate use. Some of the added 
materials increase the elasticity, some 
impart hardness and toughness, ‘and 
some act as mechanical fillers, to 
cheapen the product without material- 
ly affecting the desired characteristics. 
After being properly mixed the rub- 
ber stock is allowed to season for 3 or 
4 days before being put into warmers, 
where the stock is heated for use in 
the calenders. 

Before scrap rubber can be manu- 
factured into salable shape. it must 
be reclaimed from the old rubber boots, 
shoes, tires, etc., and a certain amount of 
pure gum must be prepared from the 
raw material for compounding with 
the reclaimed stock. As received, it is 
full of dirt and other refuse, which is 
removed by placing it in a tumbler, 
from which it is emptied into the 
crackers, which have two steel rolls, 
one corrugated and the other smooth. 
Here the scrap is chewed up into small 
pieces, but is still too bulky to be put 
into tires, for this stock, together with 
the fibrous materials, form a substance 
which is not easily reduced to a condi-- 
tion in which it can be used to ad- 
vantage. Therefore, from the crackers 
the broken-up scrap is taken to a 
sulphuric acid bath, where it remains for 
3 or 4 hours, the fiber being entirely 
removed. After being properly treat- 
ed in the acid bath the stock goes to 
a tub washer, consisting of an ellip- 
tically shaped tub with a rotating pad- 
dle wheel on one side, and is here 
washed for an hour or more to remove 
the acid and other foreign matter from 
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the stock. After this process has been 
properly completed the stock is taken 
to a devulcanizer, where it remains for 
from 24 to 36 hours. This devulcanizer 
is a large cylindrical iron tank, and 
after the stock has been placed in it 
the end is closed and steam admitted 
at a temperature of 350 degrees Fahren- 
heit. 

In its essentials devulcanizing is the 
reverse of vulcanizing, which consists 
of subjecting the stock, which -has been 
compounded and mixed with sulphur 
in the mixing machine, to a given tem- 
perature for a definite period of time, 
depending on its quality and the use 
to which it is to be put. At the tem- 
perature used in vulcanizing, some of 
the sulphur particles are converted into 
a vapor or gas, and combine with the 
rubber compound. By this process the 
rubber is hardened, toughened, made 
durable and vitalized. In devulcaniz- 
ing a higher temperature is used, so 
that the sulphur is driven out of the 
compound, which is thereby reduced to 
a plastic form, without elasticity. 
From the devulcanizer the stock is 
placed in an open dryer with a tem- 
perature of about 120 degrees Fahren- 
heit. After it has become thoroughly 
dried it passes on to the grinder and 
sheeter, where it is pulverized, mixed 
with various compounds and run into 
sheets. After seasoning for several 
days it is heated in warming mills to 
prepare it for use in the calender. 

Practically all rubber compounds, 
with the exception of those run 
through tubes, are sheeted in the cal- 
ender. This machine consists of a 
number of steel rolls, from two to four 
in number, arranged vertically, connect- 
ed by gears, so that the individual 
rolls may run at the same or differ- 
ent speeds, and through which the com- 
pound is passed to form a sheet. The 


surface of the rolls is finished smooth 
and the space between them is adjust- 
able to a very fine degree. Fittings for 
steam and water connections, to heat 
or cool the compound, are provided. 
The calender performs the most im- 
portant part of the work necessary in 
the manufacture of rubber goods, and 
is used for three general classes of 
work, namely, calendering or sheeting 
skim coating and frictioning. 
Calendering simply. consists of pro- 
ducing sheets of rubber of the desired 
thickness for some further operation. 
The stock merely passes through the 
rolls, coming out in sheets of different 
widths, depending upon the number of 
knives used in cutting. This stock is 
used for inner tubes of automobile 
tires, rubber treads, etc. In skim coat- 
ing, the rubber stock is simply spread 
over the surface of cloth, or fabric, in 
a thin layer, and the resulting product 
is then used for carriage tops, auto- 
mobile covers, etc. In friction work, 
the rubber stock is forced or rubbed 
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into the fabric, so that the cloth is 
entirely impregnated with the com- 
pound, and may then be used for mak- 
ing automobile tires, rubber belts, etc. 

In beginning the process known as 
calendering it is necessary that the 
speed be slow. This preliminary op- 
eration, which is known as threading- 
in, consists of cutting the rubber layer 
from the middle roll after it has been 
reduced to the desired thickness, and 
carrying the end of it to the reels. 
After this operation has been success- 
fully completed the speed may be in- 
creased, depending on the nature of 
the product desired, but at no time 
should this speed be so fast as to pre- 
vent the operator from detecting flaws 
and imperfections in the rubber sheet 
coming from the calender. For fric- 
tioning and skim coating, the speed 
must be relatively slow, in order to 
reduce the danger of accident, and to 
enable the operator to properly start 
the coated or impregnated fabric on 
the reel. After this has been done the 
speed may then be raised to the de- 
sired operating point. 

It has been found that different 
stocks and different classes of work 
can be most efficiently done at differ- 
ent speeds. The calender should, 
therefore, be operated at that speed 
which gives maximum output, compat- 
ible with the desired result, and a mo- 
tive power that will give this result 
should be the one selected. 

The highest speed that rubber com- 
pound can be forced through a set of 
calender rolls depends on the char- 
acter and thickenss of the compound 
and the heat-absorbing capacitv of the 
rolls. If the calender is driven too fast, 
the surface of the sheet blisters and 
tears and comes through rough, while 
if the calender is not driven up to the 
maximum permissible operating point, 
losses in production result. The prop- 
er speed is determined from experi- 
ment, and the permissible speed is gen- 
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erally higher at the start than after 
the rolls have become warmed up from 
use. Due to this heating in the process 
of manufacturing the finished product, 
the speed must be reduced somewhat 
to maintain maximum output and to 
keep the product uniform throughout. 
To obtain this result a fine speed grad- 
ation is therefore necessary. 

The torque required depends upon the 
thickness and the material used, and 
there are sO many combinations pos- 
sible, together with a corresponding 
range of speed requirements, that it 1s 
dificult to formulate any rule to deter- 
mine the power necessary. The motor 
must be large enough to meet the max- 
imum condition. For a given drive and 
product the operation is practically a 
constant-torque proposition, although 
the torque required increases somewhat 
at speeds below 10 yards per minute. 
This decrease in torque is shown by 
the fact that at this low speed, and be- 
low, the horsepower does not decrease 
with the speed, as it theoretically 
should, in fact, in some processes, 
where this low speed is required, the 
increase in torque and horsepower are 
far in excess of what it would seem 
they should be. 

If the calender is to be used for one 
class of work only, it is possible to 
select a speed which is very close to 
the maximum speed necessary, in which 
case the calender can be operated at 
approximately its maximum capacity. 
If, however, the work required of the 
calender is varied and _ single-speed 
drive is adopted, it would be necessary 
‘to gear the calender to correspond to 
the maximum operating speed at which 
the slowest compounds can be run, and 
this means a decreased production on 
all other compounds. Assuming that 
a comparatively small number of ad- 
justable speeds are available, such as 
would be obtained from a multi-speed 
_induction motor or from a mechanical 
speed-changing device, it would be pos- 
sible to operate the calender at speeds 
very nearly suitable for the various 
compounds, but on those compounds, 
where a certain speed is just slightly 
too fast, a loss in production results 
from dropping to the next lowest 
speed. Besides resulting in a decreased 
production, such a condition also re- 
sults in a lower labor efficiency and 
higher unit investment charges. 

Where __ direct-current adjustable- 
speed motors are installed it is pos- 
sible to adjust the speeds on all com- 
pounds at the maximum point. The 
calender can be driven at the maximum 
speed corresponding to the starting-up 
conditions, and the speed adjusted 
from time to time to keep the produc- 
tion up to the maximum point. The 
use of alternating-current motors nec- 
cessitates the use of manual control, 
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while with direct-current adjustable- 
speed drive automatic control and 
dynamic braking are possible in con- 
nection with push-button control. It 
is, of course, possible to provide these 
features with the alternating-current 
motor drive, but the cost is prohibitive 
and not easy to accomplish satisfac- 
torily. 

The production speed ranges of the 
finished article vary from a minimum 
speed as low as two yards per minute 
to a maximum as high as 45 yards per 
minute. With motor drive the speed 
ranges of the motor should be from 3 
to 1 to 4 to 1, while as high as 5 to 1, 
and possibly 6 to 1, may be satisfac- 
torily obtained. Such high ranges as 
the last mentioned are, however, not 
desirable from an operating point of 
view. 

Calendering or sheeting rubber re- 
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impracticable to closely control the 
speed where this type of drive is em- 
ployed. Furthermore, the efficiency 
with variable-speed drive is very poor 
compared to the combined efficiency of 
a direct-current motor with motor-gen- 
erator set, especially when any speed 
reduction from the maximum is re- 
quired. 

Having discussed the conditions that 
must be met in order to insure econom- 
ical and efficient operation in rubber 
calender work, a discussion of the rel- 
ative advantages and disadvantages of 
the different types of drive available 
will be taken up. Three classes of 
drive immediately suggest themselves, 
namely, mechanical drive from line 
shafting, using either a steam engine or a 
constant-speed alternating-current or 
direct-current motor; adjustable-speed 
induction motor drive; and direct-cur- 
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quires more power than skim coating 
or frictioning for given speeds. As 
frictioning is usually run at a higher 
speed than calendering. a larger motor 
is generally required. The power re- 
quired for driving a calender increases 
as the distance between the rolls de- 
cfeases. and this is especially noted 
when the stock is hard. It is due to 
the increased wedging action when the 
rolls are brought closer together. The 
power required on a given thickness 
of compound is fairly uniform, but 
the feeding of the compound intro- 
duces comparatively small variations in 
load. This variation in load with va- 
riable-speed drive causes a variation in 
speed, which in turn changes the thick- 
ness of the sheets rolled out. In fric- 
tion work and in skimming where the 
fabric is placed between the rolls, it is 


rent variable-speed and adjustable- 
speed drive. 

In small mills, or in mills where the 
range of production, and thus the speed 
requirements are small, a steam engine 
or a constant-speed alternating-current 
or direct-current motor can be used, 
giving, say, two speeds, the change 
from low to high speed being obtained 
by a clutch, the smoothness of accel- 
eration, however, being dependent on 
the condition of the clutch and the per- 
sonality of the operator. By allow- 
ing the clutch to slip the speed can be 
made slow enough for starting, or 
threading-in, and the rated speed of 
the shafting will be the operating speed 
for the average production desired. 

The objection to this method of drive 
is that the operating speed is constant 
and fixed, and it often happens that 
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some stock should be run faster than 
the average and some slower, thus 
causing a loss in production and an in- 
ferior grade of calendered material. 
Inasmuch as the slow speed is ob- 
tained by allowing the friction clutch 
between the calender and the motor, 
or the driving and driven pulleys on 
the line shafting, to slip, it is far from 
efficient. When the calender is oper- 
ated at a reduced speed for production 
purposes by allowing the friction clutch 
to slip, the amount of slippage must 
be manually controlled, and slight va- 
riations in speed are certain to occur, 
with the consequent effect on the 
production and the uniformity of the 
product. The starting of the motor 
is accomplished by means of a manual- 
ly operated auto-starter, or compen- 
sator, or by push-button control with 
magnetic-type starter. Overload and 
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product is very great is not to be 
recommended. It will also be found 
that for the same output a smaller num- 
ber of electrically driven adjustable or 
variable-speed calenders will produce 
better results and a greater output than 
is the case with mechanically driven 
calenders, thus resulting in decreased 
initial investment and lower unit cost. 
The ratio of calenders to engines for 
the same production is about three to 
four. 

The second method of drive is ob- 
tained by means of the wound-rotor or 
variable-speed, slip-ring type of induc- 
tion motor. The control for such an 
installation is usually obtained by means 
of a drum-type controller with suff- 
cient secondary resistance to permit of 


a speed reduction to about one-third of. 


the full-load speed. This reduction is 
necessary for threading-in purposes, 
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no-voltage protection is usually fur- 
nished, and push-button stations can be 
located for conveniently stopping the 
motor when desired, or in case of nec- 
essity, by opening the circuit in the no- 
voltage release. A mechanical brake 
provides the most effective means of 
stopping the motor, and should be lo- 
cated on the end of the motor shaft op- 
posite the driving gear. It is not pos- 
sible to stop the calender quickly in 
- case of accident, by simply stopping 
-the motor, on account of the belt slip- 
page between the driving and the 
driven pulley, and this is a serious dis- 
advantage. A double-throw switch can 
be provided for reversing the motor, 
but engine drive would be non-revers- 
ible. 

This method of drive finds a limited 
application, and where the range of 


and the resistance need be for inter- 
mittent duty only. The resistance 
should, however, be designed for con- 
tinuous operation between 20 per cent 
below full-load speed and full-load 
speed. 

Production by this method is limited, 
because although such a motor is fair- 
ly stable in operation to 50 per cent of 
ful speed, the speed regulation is poor, 
and the motor is very inefficient. A 
small speed range is economically per- 
missible, but a reduction of from 15 to 
20 per cent of full speed only is to be 
recommended, and even then the motor 
is less efficient thz 1 a direct-current 
motor operating under similar condi- 
tions. The poor speed regulation is 
due to the fact that the characteristics 
of the slip-ring type motor are similar 
to those of a _ direct-current motor 
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when operating with armature control. 
The speed varies with the load and the 
operation is, therefore, very unstable 
and unsatisfactory. 

Another method of alternating-cur- 
rent motor drive, with slightly greater 
flexibility than those before mentioned, 
is the use of a multi-speed or multi- 
frequency motor, or a combination of 
the two. Multi-speed drive is obtained 
by means of a change in the poles of 
the motor, using a switch which 
changes the primary connections. 
Two-speed motors are most commonly 
used, thus providing two operating 
speeds for the calender. the threading- 
in speed being obtained by means of a 
friction clutch. A futher refinement of 
the multi-speed application is the use 
of a multi-frequency supply, which can 
be, say, 25, 40, and 60 cycles. By com- 
bining the multi-speed application with 
the multi-frequency a still greater 
range can be obtained. Either of these 
methods separately, or the two in com- 
bination, give a more efficient arrange- 
ment with a much better speed regula- 
tion than can be obtained with the 
variable-speed slip-ring motor, but the 
principal disadvantage is that the dif- 
ferent speeds are practically fixed and 
permit of no variation between the 
different ranges. 

The control for each sperately, or 
for the two systems combined, can be 
either of the drum or magnetic-switch 
type, the idea being to connect the 
motor with the proper number of poles 
to the different frequency supply cir- 
cuits in such a way as to obtain the 
desired speeds. There should be a sufñ- 
cient time interval between the va- 
rious connections to allow the mag- 
netization of the motor to decrease to 
the proper value before making the 
next connection. This is particularly 
important when the drum-type con- 
troller is used, since the small space 
available may make it possible for one 
circuit to flash over into the other, in 
case the circuits are broken and made 
too rapidly. All installations of this 
type should be protected by an oil 
switch in circuit with the controller, the 
switch to be provided with overload 
and no-voltage coils. Push-button sta- 
tions for stopping should be located 
convenient to the machine and used to 
open circuit the no-voltage attachment. 
All control should be reversible. Brak- 
ing can be secured by means of a 
mechanical brake, as before described. 
In view of the foregoing discussion it 
will be seen that some more flexible 
and efficient method of calender drive 
is necessary to obtain maximum pro- 
duction at minimum unit cost. 

The. only remaining system is the 
direct-current method, which will be 
discussed as follows: (a) Multi-volt- 
age. (b) Three-wire, double voltage. 
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(c) Buck and boost. (d) Adjustable 
motor. 

(a) In the multi-voltage system the 
field of the calender motor is supplied 
with a constant voltage, and the arma- 
ture is supplied with variable voltages 
produced by generators operating at 
different potentials, or by a rotary com- 
pensator or booster set, which will be 
discussed later. The former system is 
seldom employed, because a number of 
variable-voltage generators are re- 
quired for each calender, thus making 
the cost prohibitive. The speed range 
by this method is wide, but can be ac- 
complished in a much cheaper and 
more simple way by another method. 

(b) A modification of the multi- 
voltage system, as mentioned above, 
is the use of a three-wire double-volt- 
age circuit. This condition can be ob- 
tained by using a three-wire direct- 
current generator driven by a steam 
engine, and also by the use of a motor- 
generator set or a rotary converter. 
The last named method is most used. 

The engine-driven three-wire gener- 
ator is promptly eliminated from se- 
rious consideration, because in plants 
where motor drive is employed the ma- 
jority of the installation usually con- 
sists of alternating-current motors, and, 
therefore, the source of supply, whether 
the current 1s generated locally or sup- 
plied from an outside source, will be 
alternating current. 

The choice between a motor-gener- 
ator set or a rotary converter is large- 
ly a matter of individual selection, 
rotary converters usually obtaining pref- 
erence because of slightly lower first 
cost and higher over-all operating efh- 
ciency. The rotary converter requires a 
more skillful attendant than does the mo- 
tor-generator set, especially if maximum 
corrective and compensation features 
in the supply circuit are to be realized, 
and it is also somewhat more com- 
plicated, due to the fact that the line 
or supply voltage is not suitable for 
use on the rotary converter, thus ne- 
cessitating a change to the proper volt- 
age by means of transformers. When 
the rotary converter is used three 
transformers are mecessry, and are 
connected to the supply circuit for the 
purpose of obtaining this necessary 
voltage. A neutral point from the sec- 
ondaries of the transformer bank is 
brought out to form the middle point 
of the three-wire circuit. 

The control equipment for the three- 
wire system should provide easy and 
convenient means for changing over 
from. the 230-volt circuit to the 115- 
volt circuit and vice versa, for re- 
versing the motor, and for varying the 
speed of the calender. bv altering the 
resistance in the shunt field of the 
driving motor operating the calender. 
Drum-type manually operated control 
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or magnetic control with a master con- 
troller may be used, the latter being 
preferable on account of better and 
more reliable operating characteristics. 
When the magnetic control system is 
selected the master controller is used 
for cutting out resistance until a pre- 
determined speed, depending on the 
setting of the master controller, is 
reached. This controller provides for 
the insertion of resistance in the arma- 
ture circuit for starting, and gives ten 
points of speed control on the 115-volt 
circuit and ten points on the 330-volt 
circuit. Such an arrangement gives a 
2 to 1 speed variation on the 115-volt 
circuit and a 2 to 1 speed variation on 
the 230-volt circuit, making 4 to 1 in 
all, with 20 to 22 points of control. 
The control equipment is full auto- 
matic, and provides for automatically 
starting and stopping the motor by 
means of conveniently located push- 
button stations, and which may be of 
any desired number, usually from four 
to six. The reversing, which is accom- 
plished by means of a two-pole knife 
switch, is for use in case of accident, 
or the necessity of removing stock 
from the rolls. The master controller 
may be provided with a small “boss” 
opposite each notch, on which should 
be stamped the speed in yards per min- 
ute corresponding to that particular 
setting of the controller handle. A 
lock may also be provided, to prevent 
the operator from speeding up the 
motor, or from slowing it down, when 
a certain production is desired, and 
either of which operations might se- 
riouly affect the quality of the goods 
and the production of the machine. 

All motor equipments should be pro- 
vided with dynamic braking obtained 
on one of the line contactors. This 
braking may be accomplished either by 


pushing one of the “stop” buttons at, 


one of the push-button stations, which 
will automatically disconnect the motor 
from the line, or by simply moving the 
controller to the “off” position. The 
brake should be of sufficient capacity to 
bring the motor to rest immediately. 

Speed ranges, depending on the fin- 
ished product desired, may be obtained 
varying from 250/1,000 revolutions per 
minute to 300/1,200 or 400/1,200 revo- 
lutions per minute. It is not desirable 
to install a motor with such a speed 
range as to require any amount of op- 
eration by armature control, as such 
control is not only inefficient, but gives 
a spoor speed regulation, the speed 
varying directly as the voltage across 
the armature. To secure maximum efh- 
ciency of operation and production all 
speed variations should be obtained by 
means of shunt-feld control, which gives 
good speed regulation under varying 
conditions, and all motors should be of 
the shunt-wound type. 
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Aside from the more or less compli- 
cated layout, due to the three-wire, 
double-voltage circuit, this system re- 
quires the use of a separate motor- 
generator set or rotary converter for 
each calender, unless the same grade of 
stock is at all times being worked sim- 
ultaneously on the different machines. 
This system also implies the use of 
variable-speed motors. 

(c) The so-called buck-and-boost 
system of speed control has also found 
application, but is not considered as 
reliable, efficient and economical as the 
system last described. In the buck-and- 
boost system, where a 250-volt cal- 
ender motor is installed, a 250-volt di- 
rect-current motor-generator set is 
used, the field and armature of the 
booster motor being permanently con- 
nected directly to the 250-volt direct- 
current supply circuit. The booster 
generator armature is connected in se- 
ries with the 250-volt supply circuit, 
and the armature of the calender mo- 
tor. The fields of the booster gener- 
ator, which should be of the shunt- 
wound type, are connected through a 
reversing switch to the 250-volt di- 
rect-current supply, so that they can 
be reversed, causing the booster gen- 
erator voltage to buck or boost this 
supply voltage, as may be desired, 
thereby varying the voltage across the 
armature terminals of the calender mo- 
tor, whose fields are permanently con- 
nected to the 250-volt direct-current 
supply. The speed of the booster set 
remains constant throughout, the speed 
variations of the calender motor being 
obtained by varying the field strength, 
and, therefore, the voltage of the 
booster generator, whether it is buck- 
ing or boosting, by means of a regu- 
‘ating field resistance. Push-button 
stations and dynamic braking should 
be provided for the calender motor, as 
described previously. The contro! can 
either be manual or full automatic, pre- 
ferably the latter. 

The principal objection to this sys- 
tem of speed control is the introduc- 
tion of another element, the booster 
motor-generator set, which adds to the 
complication of the lavout. increase 
in initial cost, decrease in over-all effi- 
ciency and increase in cost of opera- 
tion. When using purchased power 
the bill will be increased, due to the 
fact that power from rotary transform- 
er, or from the alternating-current sup- 
ply circuit, in addition to that needed . 
for the calender motor. will be re- 
quired to drive the booster set. A va- 
riable-speed motor is used in connec- 
tion with this layout. and a separate 
booster for each calender is necessary. 
This system, in its essentials, is sim- 
ply another modification of the multi- 
voltage system. 

(d) The last method of direct-cur- 
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rent motor drive to be considered is 
that involving the use of the adjust- 
able-speed motor. This application is 
similar to the multi-voltage or the 
buck-and-boost application, m that the 
armature voltage remains constant. 


The voltage supply for the field cir- 


cuit, however, is not changed, the speed 
variation being obtained by means of 
an adjustable regulating resistance in 
this circuit. 

With the more recent general appli- 
cation of commutating poles to direct- 
current motors greater speed range is 
permissible than has heretofore been 
the case, and it is this feature of de- 
sign that has made possible the wide 
speed variation available in motors op- 
erating with constant armature voltage 
and varying field strength. This meth- 
od, here described, results in the sim- 
plest equipment, as a whole, the entire 
range of speed control being inherent 
in the motor and its control equipment, 
and not in equipment external to it, as 
is the case in other applications men- 
tioned. The motors that have been dc- 
signed for adjustable-speed work show 
an efficiency almost as great on the low 
points of the speed curve as on the 
high points, and this is an item worth 
considering, especially when power is 
purchased. In order to obtain the wide, 
flexible range desired the motor must be 
larger, but it is, therefore, more sub- 
stantial and rugged. 

The control equipment for adjust- 
able-speed operation is simple and re- 
liable and permits of a finer and more 
extensive speed variation than is usu- 
ally to be found in the systems hereto- 
fore mentioned. 
rent-limit accelerating contactors, re- 
versing contactor, overload, no-voltage 
and field accelerating relays, and dy- 
namic braking features. Push-button 
stations, operating in connection with 
safety attachments on the machine, for 
quick stopping in case of necessity, are 
included. A master-control operating 
panel, mounting a reversing pilot 
switch, a push-button switch and the 
field-regulating rheostat, is provided 
for installation at a point convenient 
to the calender, and where the operator 
can closely observe the work. This is 
èspecially desirable in starting. From 
20 to 30 operating points, as may be 
necessary, may be provided, and any 
number of push-button stations can be 
included. This master-control panel 
has a pilot switch with a contact arm 
which travels over approximately 360 
degrees, and which is made long 
enough so that it can be closely set to 
any desired point, and is convenient 
and easy to operate. It is used in- 
stead of the master or drum-type 
controller, mentioned in describing the 
other systems of control. 

Starting or stopping of the motor 


It consists of cur- 
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can be accomplished at any one of the 
push-button stations, or by opening an 
emergency switch, the motor accel- 
erating, in starting, at a predetermined 
speed, the current flow being limited 
by the current-limit relays. This pre- 
vents abuse of the equipment on the 
part of the operator, and protects the 
motor and machine from excessive 
strains. In order to start again, after 
the motor has been shut down, it is 
only necessary to push the “start” but- 
ton at the station where the motor was 
previously stopped. If the motor was 
stopped by opening the emergency 
switch it can be started again in the 
same direction by simply closing it. 
In case of an emergency stop the mo- 
tor can be started up in the reverse 
direction by throwing the reversing 
pilot knife switch over to the reverse 
position, and the motor can then be 
started or stopped by this switch only. 
This safeguards the operator, and pre- 
vents the motor being started by some 
one other than the operator. In case 
the emergency switch has been opened 
to stop the motor it can, nevertheless, 
be started up in the reverse direction 
with the reversing pilot switch with- 
out again closing the emergency 
switch. This obviates loss of time, as 
well as preventing the motor being 
started again in the same direction, and 
ıt is quite an efficient safety device, and 
about as near foolproof as such a con- 
trol can be made. Dynamic braking is 
also provided for quick stopping, thus 
preventing the motor from coasting, and 
effecting a saving in material being fed 
into the calender. 

Because of their ability ‘o handle 
high load peaks, the majority of the 
motor equipment in a rubber factory 
will be alternating current, and it 1s, 
therefore, advisable whether making or 
purchasing power to use a synchronous 
motor-generator set or a rotary con- 
verter to supply the direct-current cir- 
cuit of the calender motors. For the 
adjustable-speed motor, a single volt- 
age supply only is necessary, and this 
direct-current circuit will, therefore, be 
250 volts. 

While installations using alternating- 
current motors for driving all of the 
equipment may be less expensive in- 
itially, it will be found that the use of 
direct-current motors, with necessary 
rotary transforming equipment, for cal- 
ender drive, will give a more efficient 
and reliable plant and a larger output 
with corresponding decreased unit 
costs. Less stock will be lost and a 
more uniform product will result. One 
rotary transforming equipment can be 
installed to operate all of the calen- 
ders, thereby reducing the transforma- 
tion losses and the initial investment. 

Automatic alternating-current motor- 
control equipment being prohibitively 
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expensive, and, therefore not used, al- 
ternating-current motor equipment does 
not provide the safety features that are 
obtained with the direct-current motor 
equipment. The use of sychronous 
converter equipment also provides cor- 
rective power-factor features that re- 
sult in decreased power consumption 
and increase the capacity and over-all 
efficiency of the power-supply cicuit. 
As it is the general practice of central 
stations supplying power to give an 
additional discount for the use of pow- 
er-factor correcting equipment, this fea- 
ture may be found to effect a sufficient 
saving, not only at the set, but also in 
increased capacity of transformers and 
lines, and in improved over-all effi- 
ciency of the motor equipment, to more 
than pay the overhead charges on the 
rotary transforming equipment. 

The direct-current motor drive gives 
an equipment that is simple, flexible 
and reliable. It operates at maximum 
efficiency for all classes of work with 
an accompanying constant, unchanging 
rate of production for the several prod- 
ucts worked. ki 

————— M 


Accounting Night at Allentown. 

C. M. Walter, auditor of the Lehigh 
Valley Light & Power Company, and 
of the Lehigh Valley Transit Company, 
delivered a very interesting address be- 
fore the members of the Lehigh Valley 
Light & Power Company Section of 
the N. E. L. A. at the March meeting 
held in the Assembly Hall at Fairview, 
Allentown, Pa. 

Chairman Irving Samuels introduced 
the speaker and in the course of his 
remarks referred to the fact that Mr. 
Walter has been connected with the 
company since 1894 with the exception 
of a period of 18 months. During this 
interval of 21 years, the company has 
expanded throughout a wide range of 
territory and the revenues have been 
incfeased seven-fold. 

Mr. Walter took as his subject, ac- 
counting, as it relates to modern busi- 
ness conditions. He stated that the 
method of accountants was as old as 
civilization and had advanced in the 
same degree as man had advanced from 
his earliest periods. At the present 
time the larger business interests, which 
have come under the eye of the inter- 
state commissions and public-service 
commissions, are required to keep their 
accounts in such shape that at any time 
the officers can give a comprehensive 
statement of their affairs, should the 
occasion arise. These reports must be 


clear and concise and cover the busi- 


ness thoroughly. 
—eo 
Electric delivery wagons which are 
used by restaurants and caterers are 
equipped with electric heating devices 
to keep food hot in transit. 
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Successful Meeting of Ohio New- 
Business Men. 


The growing importance of the fre- 
quent conventions, held under the 
auspices of the Committee on New 
Business Co-operation of the Ohio 
Electric Light Association is indi- 
cated by the attendance and interest 
at these meetings, which are held 
solely for the purpose of discussing 
topics of interest to commercial men 
of central stations. A new record 
was established by the meeting held 
at the Algonquin Hotel, Dayton, Ohio, 
on March 17, at which 112 were pres- 
ent, representing a majority of the 
central-station companies of the state. 

The delegates were welcomed to 
Dayton by Frank M. Tait, president 
of the Dayton Power & Light Com- 
pany, who was introduced by Thomas 
F. Kelly, chairman of the Committee. 
Mr. Tait spoke of the growing im- 
portance of commercial-department 
work in central-station activities, and 
the benefits that can be derived from 
frequent meetings and discussions. 

A paper was then presented by E. 
R. Kelsey, advertising manager of the 
Toledo Railways & Light Company, 
entitled “Central-Station Advertising.” 

This paper deals with advertising in 
the broad sense. It is pointed out that 
there are still many who consider elec- 
tricity a luxury and educational work 
is necessary. The satisfied customer is 
the best advertiser any’ company can 
have and therefore service must be set 
at a high standard. Particular care 
must be exercised in selecting the em- 
ployees who come in contact with the 
public as the opinion formed by a cus- 
tomer of the company is based largely 
upon the impression made by the em- 
ployee. Handling complaints requires 
much diplomacy and tact. The great- 
est asset of a public utility company 
is the friendship it cements by faith- 
ful service and this is impossible with- 
out the co-operation of every employee. 

Mr. Kelsey held that newspaper ad- 
vertising 1s the most effective for cen- 
tral stations. Greater attention should 
be given the preparation of copy. Ev- 
ery new-business manager should be 
an advertising man and he should be 
enough of a salesman to put his person- 
ality into print. Illustrations are rec- 
ommended for advertising copy as well 
as testimonials by satisfied customers. 
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Booklets, circulars, cards, etc., should 
supplement newspaper advertising. Care 
should be exercised in compiling a 
mailing list. Backs of monthly bills 
should also be utilized for timely an- 
nouncements. Street-car posters and an 
electric sign are also recommended. 

The paper cautions against forcing 
advertising matter in the news columns 
of the local dailies. Publicity in the 
news columns will come naturally as a 
result of the progressiveness of the 
company. The utility should stand for 
construction in the community and take 
part in civic work. 

The advertising value of electric 
signs 1s discussed and it is pointed out 
how this business can be increased by 
selling electrical advertising service at 
a definite rate per day. This, of course, 
includes the sign installed, energy, re- 
newals, cleaning, etc. Various other 
features of advertising are treated, 
such as follow-up systems, etc. 

The discussion was opened by H. M. 
Lytle, of Piqua, who zave an illustra- 
tion of the results of modern adver- 
tising and publicity methods. When 
the franchise at Piqua was obtained 
by the Dayton Power & Light Com- 
pany conditions were extremely bad, 
and there was much antagonism shown 
by the people toward the company. 
The first step taken by the new man- 
agement was to have representatives 
of the company personally visit every 
customer and explain that consider- 
able money was to be spent in improv- 
ing service and getting in closer touch 
with the customers. Asa result of this 
activity, the request of a competing 
company for a franchise in the city 
was rejected. 

Thomas F. Kelly made mention ot 
several letters from satisfied custom- 
ers, which were framed and hung in 
the Dayton company’s ofhces, where 
they could be read by all who entered. 
He thought that the influence of these 
ictters was noticeable. 

E. R. Kelsey urged that central sta- 
tions make use of the literature whict: 
is supplied without charge by the va- 
rious manufacturers. This literature 
is usually of a character that would be 
impossible to obtain if the preparation 
was undertaken by the individual com- 
panies, . 

George Williams, of New York, 
stated that the properties operated by 
Henry L. Doherty were all provided 
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with cabinets in which to display to 
advantage the various booklets distrib- 
uted by the manufacturers. He advo- 
cated extensive advertising and thought 
that sales managers of central stations 
should demonstrate their sales ability 
by obtaining as large appropriations 
as possibie from the general managers 
of their respective companies for this 
purpose. . 

C. E. Yacoll, of Youngstown, re- 
ferred to the success which was had 
from a “Made in Youngstown” exhibit 
conducted in the lighting company’s 
display room. Subsequently one of 
the show windows was permanently 
given over to power customers of the 
company, and they are permitted to 
exhibit for a specified length of time 
goods made with the use of electric 
power. He thought this form of ad- 
vertising of benefit, both to the cen- 
tral station and the customer, as in 
one case a customer increased his mo- 
tor installation 100 per cent as a result 
of orders and inquiries following the 
display of his goods in the company’s 
window. 

Thomas F. Kelly referred to the 
activities of the Dayton Advertising 
Club in exhibiting modern methods of 
advertising. A store has been fitted 
up with all advertising devices made 
in Dayton, and the lighting company 
is demonstrating proper show window, 
store and sign lighting. . 


At this point adjournment was taken 
for luncheon, at the close of which 
R. H. Grant. sales manager of the Na- 
tional Cash Register Company, deliv- 
ered a very interesting address on 
“Salesmanship.” Mr. Grant said there 
were three principal steps in making 
a sale: (1) Approach. (2) Interest. 
(3) Closing sale. He advocated two 
preliminary steps. namely, an investi- 
gation, to determine the condition oł 
the prospect’s business, and, secondly, 
preparedness. The salesman must out? 
line the proposition in his own mind, 
and prepare his arguments in a con- 
secutive and forceful manner before 
approaching the prospect. Mr. Grant 
said that it is impossible to divorce the 
human element from a sale, and that 
the successful salesman will also study 
the character and personality of his 
prospect. 

He thought that appeal to reason 
and suggestion were both important, 
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and the engineer usually is lacking in 
his ability to close a sale after pre- 
senting the bare facts, because of his 
lack of persuasiveness and his inability 
to make suggestions that would in- 
fluence the actual closing of the trans- 
action. 

Mr. Grant said that in selling light- 
ing, all non-users must be considered 
as potential prospects. There are, 
however, little barriers that prevent 
the actual sale, and these must be in- 
vestigated by the salesman. 

At the afternoon session a paper en- 
titled “Application of Electric Drive 
in Woodworking Shops and Disposal 
of the By-Product,” was presented by 
J. F. Jones, of St. Louis. This paper 
reviews the advantages of individual 
drive and points out the instances in 
which group drive may be preferable. 
The latter offers the advantage of low- 
er initial cost. Individual drive, how- 
ever, offers compactness, safety, effect- 
ive control, and general over-all effi- 
ciency by virtue of the reduction to a 
minimum of slippage in belts and 
transmission losses. Considerable 
mention is made of blower installa- 
tions for woodworking plants, and it 
is stated that these consume from 50 
to 60 per cent of the total power used 
during the month. It is urged that all 
intake and discharge pipes be carefully 
put together, or the efficiency of the 
equipment will be materially reduced. 
Data are given on the methods for de- 
termining the power required, and the 
size of the equipment needed for a 
given blower installation. 

In regard to the disposal of the ref- 
use from woodworking plants, the pa- 
per suggests several methods which 
have been successful in various parts 
of the country. These include selling 
shavings to pulp mills; sawdust to city 
fire departments; small pieces may be 
baled and sold for kindling; oak refuse 
may be sold to bakeries, etc. A rather 
unique method of disposing of the by- 
products that is used by some com- 
panies is described. This comprises 
mixing shavings with iron and steel 
filings, and sprinkling with salt water. 
An oxide is formed which is very use- 
ful and in demand by gas companies. 
It is stated that iron and steel filings 
cost about $5.00 per ton, delivered to 
the woodworking plant. The function 
of the shavings is to offer a large and 
useful surface upon which the iron 
oxide is formed. The paper concludes 
with tabulated data on the horsepower 
required for various woodworking ma- 
‘chines. 

.O. E. Oltz, of Hammond, 
opened the discussion by inquiring if 
it was possible to ship refuse to for- 
eign markets at a profit. R. A. Mc- 
Gregor, of Toledo, mentioned several 
plants where this is being done. It 
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depends, he said, on the distance the 
refuse is to be shipped. 

F. B. Steele, of Dayton, mentioned 
two woodworking plants which are 
purchasing power from the Dayton 
Power & Light Company. The refuse 
in both instances is used entirely for 
dry-kiln work. Group drive is used 
in both installations, and Mr. Steele 
thought that greater economy could be 
effected in these two plants if individ- 
ual drive were adopted. 

D. O. Vaughn, of Union City, took 
exception to a statement in the paper 
that it was possible to sell the refuse 
for fuel. He thought this would tend 
to discourage the use of central-station 
power, as a manufacturer would ques- 


tion the economy of selling fuel and 


buying power. 

C. E. Yacoll, of Youngstown, stated 
that 13 of the 18 woodworking plants 
in Youngstown purchase power from 
the central station. There are various 
local uses for the refuse where this is 
in excess of the company’s own de- 


-mands for dry-kiln work. One manu- 


facturer disposes of the shavings to a 
hinge manufacturing company, which 
uses them to absorb oil in the tum- 
blers. 

J. R. McCoy, of Columbus, referred 
to an installation in a box factory 
where the revenue from the refuse pays 
for the power consumed. 

R. A. McGregor, of Toledo, dis- 
cussed blower equipments in wood- 
working plants, and thought that the 
installation of individual blowers or one 
central blower depended upon local 
conditions, and also upon the personal 
views of the engineer. He described a 
method of reducing the energy con- 
sumption of a blower system in one 
large plant which previously had used 
a central blower. Blower connections 
from many of the machines were elim- 
inated, as these were found unnec- 
sary, and the refuse which accumulated 
on the floor was at periodic intervals 
dumped into floor pockets and-removed 
by means of a second blower operated 
only at these periods. This arrange- 
ment permitted two smaller blowers to 
take the place of the one large one 
which operated continuously. 

H. O. Loebell, industrial heating 
specialist, for the Doherty properties, 
spoke of the growing importance of 
industrial electrical heating and the 
need for an association which would 
consider this subject solely. He stated 
that electric heating offers tremendous 
possibilities far in excess of industrial 
power. Electre heating has an almost 
perfect power-factor, and is usually an 
off-peak load. From the standpoint of 
the customer, it is safe, easily con- 
trolled, and economical. Oxidation is 
eliminated and the product much im- 
proved. He stated that the new 
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process for making gasoline eliminates 
fuel oil, which is now the principal 
fuel used in the metallurgical indus- 
tries. This makes the campaign for 
heating business particularly tintely. 

A. K. Young, of Toledo, also spoke 
of the importance of industrial heating 
to the central station, and issued an 
invitation to all interested to attend 
a preliminary meeting, to be held in 
Toledo on May 1. At this time, Mr. 
Young stated, he hoped to be able to 
show those attending an installation of 
industrial heating aggregating 15,000 
kilowatts. 

W. H. Patterson, of Pittsburgh, then 
presented a paper entitled “Co-opera- 
tion of the Electric Motor Manufac- 
turer with Central Stations to Secure 
Available Power Business.” This pa- 
per outlines at some length the oppor- 
tunities existing for co-operation be- 
tween the motor manufacturer and the 
central station in securing power busi- 
ness. The manufacturer has made 
available for general use a considerable 
amount of data dealing with the appli- 
cation of electric motors to various in 
dustries which should be of assistance 
to power salesmen. Supplementing 
this, there have been published general 
articles dealing with motor applications 
in specific industries, together with 
general publications to be issued by 
central stations in securing power busi- 
ness. The salesmen and engineers of 
the manufacturing company are always 
willing to give personal aid to the 
power salesmen of the central-station 
company, and in addition the manufac- 
turers develop capable power salesmen 
who can be employed by the central 
stations for any length of time, and 
when their services are no longer re- 
quired they are returned to the manu- 
facturer. Finally, the manufacturers 
co-operate, by their willingness to de- 
velop apparatus which is necessary to 
supply the needs of some special ap- 
plication. 

In the evening, the delegates attend- 
ing this meeting were present at a 
rejuvenation of the Jovian Order, held 
by the Dayton Jovian League. An ac- 
count of this affair appears elsewhere 
in this issue. 

—_—__.--- 
Extensive Campaign Inaugurated 
to Increase Output in Boston. 

The Edison Electric Illuminating 
Company of Boston is conducting a 
publicity campaign throughout its ter- 
ritory, with the slogan, “Electricity for 
Everybody.” Representatives of the 
company located in the several dis- 
tricts, aided by a large corps of men, 
will call on every resident and explain 
the varied uses of electricity. People 
now using the Edison Company’s serv- 
ice will be called upon and asked if 
the service is in every respect satisfac- 
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tory, if proper illumination is being en- 
joyed, and if each person is using the 
electric service available through do- 
mestic appliances he has on hand. 

The undertaking is a gigantic one, 
as it involves travelling over every 
highway and byway of the 42 cities and 
towns in the company’s territory. This 
means thousands of miles of travel. 

AT as! 
Ice-Making as a By-Product of 
Central Stations. ` 

At a dinner and meeting of the Chi- 
cago Section of the American Society 
of Mechanical Engineers, held in the 
Hotel La Salle, Chicago, on the even- 
ing of March 19, refrigeration was the 
subject of several addresses by experts 
on this matter, special reference being 
made in some of the talks to ice-making 
as a central-station by-product. 

Heywood Cochrane, of the Carbon- 
dale Machine Company, was the first 
speaker. Except in large cities, where 
the cost, of distribution requires many 
plants located close to their ice-con- 
suming districts, it is more economical 
to have an ice plant as an auxiliary ad- 
jacent to the central station than to 
have isolated motor-driven plants. Mr. 
Cochrane described and compared the 
characteristics of the compression and 
absorption ammonia processes. The 
power requirements of the latter are 
very small, only about one-twentieth 
horsepower per ton of refrigeration be- 
ing required for pumping. Exhaust or 
live steam is necessary, about 55 to 60 
pounds of steam per ton of ice; the ab- 
sorption process also needs somewhat 
more water than the compression proc- 
ess. It is particularly adapted for low- 
temperature refrigeration. A combina- 
tion absorption and compression plant 
can under certain conditions yield the 
highest economy. 

Mr. Cochrane described an ice-mak- 
ing auxiliary plant operated by a south- 
ern central station that was recently 
changed over to the absorption proc- 
ess. The ice plant remained in its for- 
mer location and was supplied from a 
new generating station 500 feet away. 
After the changes were made it was 
found that the cost of making ice was 
reduced from the old figure of $2 per 
ton to 45 cents and as low as 41 cents 
per ton. This plant has worked very 
successfully and is a very profitable one. 

If properly designed and operated 
with reasonable intelligence, a central- 
station auxiliary ice plant may prove to 
be more profitable than the electric 
plant itself. In fact, such an ice plant 
may change an unprofitable electric 
plant into a remunerative one. 

Otto Luhr, consulting refrigerating 
engineer, made a general address on 
refrigeration in which he explained in a 
simple manner the fundamental princi- 
ples of the subject. A refrigeration 
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system should be regarded as the re- 
verse of a heating system. The re- 
quirements of an ideal refrigerant were 
defined. Mr. Luhr has found many op- 
erators who evidently knew little about 
the fundamentals of the process. It is 
important that only skilled operators 
be put in charge of any plant. It is 
also important to use good boilers, 
pumps and other auxiliaries in order to 
obtain high efficiency from each part 
of the plant; the compressors are usu- 
ally given most of the attention and 
the auxiliaries neglected. 

Mr. Luhr said that all of the vari- 
ous refrigerating processes can be used 
more or less interchangeably, but each 
has its own special field in which it 
will give higher economy or better all- 
around results than any other. 

Fred Wittenmeier, of Kroeschell 
Brothers Ice Machine Company, dwelt 
particularly on the carbon-dioxide proc- 
ess. This is under normal conditions 
fully as efficient as the processes using 
ammonia or sulphur dioxide. Because 
of the practical absence of danger con- 
nected with its use, it is especially suit- 
able for installation in restaurants, ho- 
tels, deep basements, ships, and for 
cooling auditoriums. Data on a plant 
for cooling a large church were given. 
This process can be used without re- 
quiring brine. Leakage of carbon di- 
oxide gas is not troublesome compared 
to ammonia. 

E. W. Lloyd, contract agent of the 
Commonwealth Edison Company, ex- 
plained how this central station had in 
the last few years acquired considerable 
ice-plant load. This has steadily in- 
creased until now there are 18 electric- 
ally driven ice plants on Edison service; 
these make about 10 per cent of all the 
ice used in Chicago. In cities where 
the water supply is of good quality 
there is a strong trend toward the man- 
ufacture of raw-water ice, since this dis- 
penses with the need of steam for pro- 
ducing distilled water. An electrically 
driven plant can be located at or near 
the center of its distributing district 
and the cost of distributing ice in an 
area of several square miles is thus 
brought to a minimum. 

The operation of the electrified Chi- 
cago ice plants has been studied care- 
fully to observe results and develop 
methods for improving the economy 
and the product. Various schemes are 
being worked out to solve the air prob- 
lems. It has been found that the load- 
factor of these scattered plants is not 
as high as was expected, this being not 
over 45 per cent annual load-factor in 
some plants. The kilowatt-hour con- 
sumption per ton varies in different 
plants on account of the varying con- 
ditions in different cases. Where elec- 
tric driving is used, a close study of 
the various losses can be made because 
the electrical measurements are of high 
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accuracy. Data are being obtained on 
the origin of these losses and on the 
influence of various factors on the plant 
efficiency. 

In Chicago about 7,000 horsepower of 
electric power is supplied to the ice 
plants at a rate approximating one cent 
per kilowatt-hour. This low rate is 
given because the load is highly ąd- 
v2ntageous for the central station; the 
demand is highest in summer when the 
electric load on the system is lowest. 

Gardner T. Voorhees, consulting re- 
frigerating engineer, made the final ad- 
dress, which was illustrated by experi- 
ments and lantern slides. He said that 
compressing machinery has not been 
improved very much. He then de- 
scribed the multiple-effect compressor 
device which he invented and which 
gives great increase of compressor ca- 
pacity and economy. 

TEIE OS E 


Income from Refuse From Box 
Factory Pays for Power. 

The Rood Box Company, of Colum- 
bus, Ohio, which purchases power from 
the Columbus Railway, Power & Light 
Company, manufactures wood boxes of 
all description and uses soft, air-dried 
wood exclusively. The machines are 
all motor driven and the motors ag- 
gregate 200 horsepower. The monthly 
consumption is about 8,500 kilowatt- 
hours. Part of the shavings and all of 
the wood trimmings are burned under 
the boiler which supplies steam to the 
dry kilns. This plant uses no kiln-dried 
lumber but dries lumber for other con- 
cerns. The company charges $4.00 per 
1,000 feet of lumber dried and about 15 
days are required for drying. 

The excess shavings and sawdust are 
passed through a conical screen located 
directly under the cyclone. The shav- 
ings and sawdust have a whirling mo- 
tion as they pass through this screen 
and the sawdust is forced through the 
mesh and the clean shavings drop 
through into a separate storage bin. 
The shavings are made up into bales of 
80 pounds each, the sawdust is sold by 
the wagon load. The income from the 
sale of refuse amounts to $200 per 
month. About one-third of this amount 
comes from the sale of sawdust, the re- 
mainder from the shavings. 

The baled shavings sell from 22.5 to 
25 cents per bale and are used for pack- 
ing purposes and bedding. The brew- 
eries use a large amount of shaving for 
packing bottled beer in the winter tīme 
to prevent freezing. It costs about 3 
cents per bale to bale shavings. 

The sawdust sells for $2.50 per 
wagon load and is used by paint man- 
ufacturers for packing and for insulat- 
ing refrigerators and for bedding. 

The income from this refuse practi- 
cally pays for the power used in the 
plant. 
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INTERESTING CONDUIT INSTAL- 
LATION IN GAS-ENGINE FAC- 
TORY. 


Plant of Woodward Motor Company. 


In wiring a factory for light and 
power, it is altogether too common a 
practice to provide the least possible 
equipment in the way of circuits and 
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In contrast to this practice, there 
has recently been completed the wiring 
of a Chicago factory in which most 
liberal provision was made for great- 
ly increased use of electric light and 
power through future development of 
the business. This installation is also 
a very good example of all-conduit wir- 
ing. 

The plant referred to is the two- 
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has fewer paris, is lighter in weight, 
noiseless in operation, and is capable 
of higher speed and better speed con- 
trol. The first floor of the building is 
for heavy machinery, and for assem- 
bling and shipping; the second floor is 
used for the lighter machine tools and 
for bench work. 

Service is obtained from the Com- 
monwealth Edison Company’s three- 


Fig. 1.—Service, Metering and Distributing Board in Plant of Woodward Motor Company, Chicago. 


outlets that will meet the immediate 
requirements. This greatly hampers 
the electrical operation of the shop by 
preventing the full achievement of 
those economies and. conveniences that 
electric driving and lighting brings 
about. Ajmore serious difficulty that 
results from this practice, however, is 
that as the shop grows the likelihood 
of improperly made extensions, of over- 
loading of circuits, excessive fusing, 
etc. greatly increases. 


story factory of the Woodward Motor 
Company, 7310 South Chicago Avenue. 
This company manufactures a very 
simple and highly efficient type of gas 
or gasoline engine, known as the 
Woodward slide-valve gas engine, and 
designed for use itt automobiles and 
motor boats, as well as in stationary 
plants. By means of an ingenious 
slide-valve construction this new type 
of engine eliminates the difficulties con- 
nected with the ordinary poppet valves, 


phase ‘lines, through three separate 
service circuits brought directly through 
the wall to the large combination serv- 
ice, metering and distributing board 
shown in Fig. 1. One of these cir- 
cuits is for power, another for regular 
lighting, and the third (from another 
line) is for emergency lighting supply 
in case any trouble should develop on 
the regular lighting circuit. — 

The largest cabinet on this board is 
for the power circuits, which are all 
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220-volt, three-phase. The main pow- 
er service switch is of 200-ampere rat- 
ing. After passing through the meter, 
the main power circuit runs back to 
the same cabinet where, above the 
main switch, are the 12 branch-circuit 
cutout blocks, of which 11 are five 
horsepower each, and are connected 
through conduit to the several power 
cabinets about the building. 

The cabinet for the regular lighting 
has a 100-ampere switch, protected by 
fuses koth on the service and build- 
ing side. After connecting the max- 
imum-demand and watthour meters, the 
circuit is brought back to the branch 
blocks in the upper part of the cabinet. 
The largest of these, a triple-pole 
block, leads to another lighting cabinet 
on the second floor. The smaller two- 
pole blocks are for six regular lighting 
circuits on the first floor. Control for 
these latter circuits is by means of 
push-button switches arranged in an 
eight-gang box beneath the cabinet; 
two -extra switches were provided to 
permit subdivided control on some of 
these circuits. The small cabinet at 
the right contains the service switch 
for the emergency lighting circuit, for 
which the small meter is connected. 
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Fig. 2.—One of the Motor Switch Cabtinets 
and Wall Lighting Outlets. 


The three-phase power circuits are 
run in conduit along the ceiling of the 
first floor, and six of them are carried 
to outside-wall pillars where they are 
lrought down to the motor switch cab- 
inets. From this the circuit is carried 
down to within one foot of the floor, 
where it terminates in a three-pole Uni- 
let terminal and then runs in open wire 
to the adjoining motor. One of the 
reserve motor cabinets and circuit ter- 
minals is shown in Fig. 2. Where the 
motors are distant from the wall, the 
conduit is run close to the motor, of 
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Second Floor. 


Installation, 


Fig. 3.—Motor 


course, and the switch box placed there 
also. On the second floor the machin- 
ery is mostly driven on the group-drive 
plan with motor mounted akove and 
close to the wall. The motor circuit 
in this case is brought up from the 
ceiling of the lower floor and passes 
through the switch cabinet to the 
motor, as shown in Fig. 3. For the 
most part the motors are of one and 
two horsepower, so that a special start- 
ing box or compensator is dispensed 
with. 

In both Figs. 2 and 3 are shown 
some of the side-wall outlets of the 
regular lighting circuits, and in each 
case a single emergency lighting outlet 
close to the motor switch cabinet. 
These regular wall outlets are very 
handy for bench lighting, as well as 
for connecting up portable lamps and 
small portable tools, such as electric 
drills, grinders, ete. 

The lighting cabinet for the second 
floor is near the office and is shown in 


Fig. 4. Provision is now made for 
eight branch circuits. A cutout block 
for two additional circuits may be 


added in the reserve place in the upper 
part of the cabinet. The present cir- 


cuits are controlled by push-button 
switches in the adjoining eight-gang 
switch box; two additional switches 


may be added here by merely remov- 
ing the cover plates. At the left of 
this cabinet is a small bell-ringing 
transformer for operating the various 
bells and buzzers about the establish- 
ment. 

For the general lighting there is in- 
stalled in the middle of the ceiling of 
each of the large rooms on the first 
and second floors a line of 150-watt 
lamps with Hubbell enameled-steel re- 
flectors. Individual tool lighting and 
bench lighting is by means of drop 
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lamps. Engines are tested by driving 
a generator to which a lamp load is 
connected; for this purpose a large 
lamp bank has been installed. 

Throughout this installation iron con- 
duit, made by the Western Conduit 
Company, was used. Appleton Unilet 
angle and outlet-box fittings were used. 
All of the wiring, except placing of the 
meters, was done by the Oakland Elec- 
tric Company, 6632 LaFayette Avenue, 
Chicago. 

Se eee 
Convention of the Tennessee Elec- 
trical Contractors’ Association. 

The fourth annual convention of the 
Tennessee Electrical Contractors’ As- 
sociation was held in Nashville, on 
March 15, at the Tulane Hotel. Many 
members attended, particularly from 
Memphis and Chattanooga. A number 
of manufacturers’ and jobbers’ repre- 
sentatives were also present. President 
W. C. Tupper, of Memphis, presided. 
The program was carried out as per 
schedule. 

Among the proceedings of interest to 
the general trade was the consideration 
and adoption of a resolution requesting 
the lamp manufacturers to adopt a uni- 
form price for resale of Mazda lamps 
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Fig. 4.—Lighting Cabinets, Switches and 
Bell-Ringing Transformer. 


of 60-watt size and lower. Endorsement 
was voted of a pending state bill to 
require the separate letting of me- 
chanical equipment from the general 
contract on all state, county and 
municipal work. 

The following officers were elected 


. for the ensuing year: 


President, James A. Shingleton, Nash- 
ville. 

First vice-president, F. H. Cantrell, 
Chattanooga. 

Second vice-president, S. P. Watson, 
Knoxville. 
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Third vice-president, H. G. Street, 
Memphis. 

Secretary and treasurer, J. A. Fowler, 
Memphis. 

National 
Memphis. 

Chattanooga was selected as the meet- 
ing place for the 1916 convention. One 
of the interesting events of the meet- 
ing was the visit of the delegates to 
the Hermitage, the old homestead of 
President Andrew Jackson. 

William R. Herstein, representing the 
Principal jobber of the state, the Elec- 
tric Supply Company, of Memphis, was 
present with several of his representa- 
tives and Mr. Herstein gave an instruc- 
tive talk to the convention on the sub- 
ject of “Accuracy in Determining Over- 
head Expenses.” 

J. P. W. Brown, superintendent of 
the Nashville Railway & Light Com- 
pany, made an address at the opening 
session of the convention on “Co- 
Operation, Between Central Station and 
Contractor.” Mr. Brown told of the 
progress his company had made in this 
direction and pointed back to the time 
when the central station had main- 
tained its own wiring department, do- 
ing work at cost and below and how 
it then looked on the contractor as an 
unnecessary evil. He said that he was 
now happy to say this condition had 
long passed into history and that the 
contractor was now regarded by his 
company as an important factor in the 
load development in Nashville. He out- 
lined the policy of his company in its 
old-house-wiring campaigns, stating 
that this work was accepted at prices 
suggested by the contractors and then 
turned over to them, the consumer pay- 
ing on the usual extended-payment 
plan. That this co-operation had suc- 
ceeded had been proven by the fact 
that over 1,100 old houses were 
equipped during 1914,.giving to the 
contractors more than $15,000 in busi- 
ness from this source. Mr. Brown’s 
address was one of the signals of the 
new order of things which is coming 
into being between these two branches 
of the electrical industry throughout 
the country. 

R. C. Leonard, statesman of the 
Jovian Order for Tennessee, gave an 
instructive address on “Practical 
Jovianism.” He stated that Jovianism 
was nothing if not practical. The re- 
cent years have demonstrated its great 
value to the industry from a com- 
mercial standpoint. He pointed out 
that Tennessee had presented two of 
the seven electrical shows given during 
1914. That it had joined for mutual 
welfare in Tennessee not only the con- 
tractor and the central station, but 
added to them the telephone, railway 
and inspection departments and that 
the “Altogether” slogan had found a 
real place in the sun. He also told 


director, W. C. Tupper, 
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of the great interest the newspapers 
were taking in the growth and influence 
of the Order. He called attention to 
its growth as being characteristic of 
the electrical industry, a new and an 
amazing development every day. 

The Jovian League of Nashville re- 
ceived the appreciation of the conven- 
tion for the delightful manner in which 
it took care of the entertainment of 
the delegates. Again was demonstrated 
the fact that no gathering of electrical 
men can be made entirely successful 
without the co-operation of Jovians 
who take as a matter of course the 
responsibility for the sunshine of the 
occasion. 

The rejuvenation by the Nashville 
Jovians was unusually successful and 
the joviation which followed at the 
Tulane Hotel was a very enjoyable 
affair attended by about one hundred. 

—_——__»--- 


Cost of Wiring and Conduit Work. 


The following power-plant cost fig- 
ures are something different in figur- 
ing labor costs. Table I was made up 
after many cases were tried out in va- 
rious parts of the country. In using 
it all expensive fixtures, apparatus. etc., 
are not included. The per cent is based 
on the actual wiring materials, including 
switches, fuses and cutout boxes. The 
same figures apply to lead-incased wire, 
No. 6 and smaller. Tables II and III 
explain themselves. 

TABLE I.—ELECTRICAL LABOR COSTS 

FOR STATION WIRING WITH RUB- 


BER-COVERED COPPER WIRE. 


Cost of labor: per 
cent of cost of 


Size of wire. material. 
Os. Be eee ee peered oe 100 
No. 12 eke waked ew deg Ee Greta 100 
No. 10 Serna ep ckeaae eet ` 80 
IN OR OBE She hale ae e e vlan 60 
NO OO" seed ow eae s woke 40 
NO AP ioe rete ees eases 30 
NOs 24 Be enue wee A ES 25 
No 1, 1/0, 2/0, 3/0...... 20 
No. 4/0 and cables........ 18 


Table II gives the cost to install 
wire and cable in conduit. This price, 
one that would be used for such pur- 
pose as appraisal, includes: material, 
labor, a contractor’s profit and over- 
head expense. It will cover feeders, 
and branches in the usual building 
work. This should not be used for 
short lines having numerous outlets. 


TABLE II.—COST FOR PULLING WIRE 
IN CONDUIT. 
Dollars 


Description. per foot. 
500,000-C.M. cable in 3-inch conduit...1.820 
Two 300,000-C.M. cables in 2.5-inch 

CONUIVIL: ° 2 ic Bees oak oe ee et ws 1.210 
Two No. 2/0 wires in 2-inch conduit. .0.820 
Two No. 1/0 wires in 2-inch conduit. .0.620 
Two No. 1 wires in 1.5-inch conduit...0.510 
Two No. 5 wires in l-inch conduit... .0.250 
Two No. 6 wires in 1l-inch conduit....0.210 


The average cost of all conduit bends 
in general wiring practice shows that 
from 20 to 50-degree bends cost very 
closely the same and that above 50 
up to 90-degree bends cost a larger 
amount. It has been found that the 
cost of bending is a function of the 
diameter and in the usual lengths in- 
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dependent of the length of conduit be- 
ing bent. The following table gives the 
labor charges to be added to the cost 
of the conduit. These costs are for 
ficld bending and are quite high when 
the diameter exceeds about two inches. 
In figuring conduit bending to be done 
on the job, list all bends to be made 
under two heads, 90 degrees and 22.5- 
45 degrees. Neglect all bends of less 
than 22.5 degrees and use about twice 
the 90-degree price for bends greater 
than 90 degrees. 

TABLE III.—COST OF 


CONDUIT. 


— Dollars per bend.—— 
Bends from 


BENDING 


Size of conduit 90-degree 22.5 to 45 
in inches. bends. degrees. 

Biss’ etan 1.000 0.900 

2J. orisa 0.750 0.600 

2). aeus 0.350 0.250 

LSe- “alkene 0.250 0.150 

1.25 aucona 0.250 0.150 

B27.” 2 giles 0.150 0.100 

0.75 acca sare 0.100 0.050 

0.5 5645 0.100 0.050 


Where a conduit is to be bent in a 
large radius, involving long lengths of 
pipe and several fittings, the cost of 
bending, exclusive of cost of assem- 
bling parts, is about two cents per 
lineal foot of bend as a maximum and 
an average of 1.2 cents per foot for 
1.25-inch conduit or smaller. 

It is sometimes desirable to run a 
conduit between buildings underground. 
If the conduit is given a good wrap- 
ping with tarred canvas this will more 
than double its life. The cost for wrap- 
ping, including material and labor but 
nc pipe or conduit, averages as shown 
in Table IV. 


TABLE IV.—COST GF WRAPPED 


CONDUIT. 
Size of conduit 
in inches. Dollars- per foot. 
0.5 to 1:0 weet eu tiee estii 0.015 
L25 Sees VR oe eae ae 0.019 
I5 ‘Sadagadcuaeouee eaes 9.022 
QAP E E ss es 0.027 
2D op ee See tia ae eerdacs 0.032 
3:0. guidssweticwe sei 0.049 
—_—__—_4---@___—___ 


Proposed Ordinance for Licensing 
of Electricians in Youngstown,O. 

The proposed ordinance for the 
licensing of electricians in Youngstown, 
O., provides for a license fee the first 
year amounting to $100, and for a fee 
of $2 a year thereafter. Master elec- 
tricians will be examined by a board 
composed of a contractor, a journey- 
man and the city wiring inspector. The 
ordinance is said to be modeled after 
those in force in the larger cities of 
the state. Considerable objection 1s 
expressed by the smaller electricians, 
principally on the size of the initial 
fee, and a protest against this has been 
filed with the council on their behalf. 

—__—_—_»--e—____ 

After conducting a municipal clec- 
tric store for some time, the town of 
Estevan, Sask., has decided to discon- 
tinue this practice. Local dealers are 
taking over the stock of the town and 
undertake to carry on the business at 
reasonable figures. 
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Dollar Wiring Kinks. 


Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 


clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A 
dollar will be sent to the contrib- 
utor upon publication. 


Paint Can. 

A handy paint can, which can be 
carried in the tool bag without hav- 
ing the paint spill or dry up, is made 
as shown in the accompanying illus- 
tration, from a small screw-top can. 

A hole is punched in the cover which 
will admit a piece of three-eighth-inch 
brass fixture tube. This is soldered 
to the cover with enough projecting 
to make a handle. Remove the handle 
from a small round paint brush and 
solder the ferrule to the inside end of 
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Handy Paint Can. 


the three-eighth-inch tube. When the 
cover is screwed in place on the can, 
the brush is on the inside out of the 
way. With such a can the paint does 
not dry up nor spill and the brush 
never becomes hard. I find that a can 
about 3 inches long and about two 
inches in diameter is the handiest size. 
J. H. Hilfiker. 


Pocket in a Parquet Floor. 
Many electricians find it very difficult 
to take pockets up in parquet flooring 

but below is a very good method. 
Parquet flooring is -fastened down 
with nails that are covered with wax. 
By examining the floor carefully you 
can very easily tell where the nails 
are. Scrape the wax off the nails and 
countersink them until they are 
through the parquet floor. Do this 
to as many pieces of flooring as is 
necessary. Put a screw in one of the 
holes left by the nails. Take hold of 


the screw with a pair of pliers and lift 
piece of flooring up. Under the par- 
quet floor is the rough floor; this can 
te cut away very easily, after the par- 
quet flooring is removed. To put par- 
quet flooring back in place again, a lit- 
tle larger nail should be used. | This 
method will never spoil the parquet 
flooring. 
William P. Smith. 


Flashing Sign Motors. 

I am working for a circuit of thea- 
ters which operate flashing signs. 
Every once in a while when on my 
way home I notice a sign that is not 
working properly and find it is gen- 
erally the fault of a belt slipping on 
the pulley. For an emergency repair 


Tightening Belt for Flasher Metor. 


I take the belt and twist it, as shown 
in the accompanying illustration, and 
let it run with the twist in it. This 
takes up just enough slack to tighten 
the belt and the belt runs satisfac- 
torily until there is an opportunity to 
make a permanent repair. 
Frank Hansen. 


Reflector in Dome. 

It is well known that the colored 
glass used in domes has little reflect- 
ing power. Where a single light is 
used in a dome in connection with a 
chain socket, the light can be vastly 


Reflector in Dome. 


improved by placing on the socket a 
7 or 8-inch scalloped opal reflector, 
using a 40 or 60-watt tungsten lamp. 

B. H. Hankins. 


Plugging Conduit. 

Having a number of conduits to lay 
under a floor, with ends bent up and 
sticking out about six inches above the 
floor level, there were no pipe caps or 
plugs on the job to seal the ends of 
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the conduits while the cement floor 
was being laid; so I first screwed on a 
coupling, then made wooden plugs 
about the length of the coupling, of a 
diameter to fit the inside of the con- 
cuit. They were then driven flush with 
the top of the coupling. To remove 
the plug it was only necessary to re- 
move the coupling, and the pliers will 
easily remove same. This is a better 
way than merely putting in a wooden 
plug, as it cannot be broken flush or 
knocked off by other men on the job. 
J. M. Lamoureux. 


Box for Soldering Paste. 

Take two old keyless socket shells, 
the 20 point adjustment kind, cut one 
ot them off at the bottom end of the 
large part, and solder it on over the 
smaller part of the other shell, upside 
down. Solder a piece of sheet brass 
over the small end of the shell to 
make a bottom. Make a ring out of 
No. 8 or No. 6 bare copper wire to fit 
the middle finger, and solder it into 
the cap to make a lid. This lid can be 


Socket Shell for Soldering Paste. 


changed to either end of the box. This 
is a handy arrangement to use for sol- 
dering on house-wiring jobs, as it leaves 
both hands free to work with, and you 
have the soldering paste handy to reach 
and the box is always open. 

It should be worn on the back of 
the hand, as shown in the illustration, 
when soldering. When through sol- 
dering, change ends with the cap and 
you have a tight box to carry your 
soldering paste in. 

H. M. Hamilton. 


Extension Bit. 

In wiring old houses it is frequently 
useful to have an extension bit. One 
which is suitable for carrying in the kit 
can be made by taking an old brace and 
bending it out straight. The handle is 
cut off and the end filed square to make 
a shank which will fit the chuck of the 
brace. 

George E. Taylor. 
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CALIFORNIA. 

The Oro Electric Corporation was 
authorized to pledge $180,000 face value 
of its bonds as collateral security 
for an issue of $60,000 of notes. These 
notes are to be dated March 25, 1915, 
and are to mature serially within a 
period of one year after date. 

The Mount Whitney Power and Elec- 
tric Company was authorized to issue 
$238,000 of its six-per-cent bonds at not 
less than 95. 


INDIANA. 

The Evansville Public Service Com- 
pany has carried its injunction suit 
against the Indiana Commission to the 
federal courts. The company is asking 
that the Public Service Commission be 
enjoined from enforcing its order for 
the lowering of gas rates in the city of 
Evansville to 85 cents a thousand cubic 
feet. The suit by the company alleges 
an erroneous and unlawful appraisal of 
its property on which the new rates 
were based. The value of the property 
of the company, as appraised by the 
Commission, was approximately $750,- 
000. The company asserts its property 
is valued at $1,400,000. 

The company also contends that un- 
der a ruling of the Superior Court ot 
Vanderburg County, which refused an 
injunction against the Commission, on 
the grounds that the public utility act 
does not provide for temporary injunc- 
tions, is in effect a confiscation of its 
property without due process of law, 
contrary to the constitution of the 
United States. The complaint also 
charges hat the penalties provided in 
the utility act for violation of the 
statute are unreasonable and unnec- 
essary. 


KANSAS. 

The Topeka Edison Company. A 
petition has been circulated in Topeka 
asking that the question of providing 
for a municipal plant be submitted to 
the voters. The city, however, has 
taken action to secure a lower rate from 
the company, instead of undertaking 
municipal ownership. It has been 
agreed upon by the city officiafs that 
the rate be fixed at 7 cents, and that 
this rate be drafted into the ordinance. 
The company has offered a flat rate of 
7.5 cents a kilowatt-hour, provided the 
minimum charge for service is raised 
from 40 cents to 75 cents. 
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Conducted by William J. Norton 


MARYLAND. 

The Consolidated Gas, Electric Light 
and Power Company, of Baltimore, 
filed a new industrial gas rate with the 
Commission March 1, 1915, effective 
April 1. The new rate is in the form 
of a demand rate, which corresponds 
exactly to the demand rate for electric 
utilities. The fixed costs in the gas 
rate correspond to the demand charge 
in electric rates and the running costs 
correspond to the energy charge. Gas 
for industrial uses in specified location 
will be sold under this schedule to any 
customer who has signed an agreement 
for permanent gas service for aterm of 
at least three years, embodying the 
terms and conditions of the Company. 

The fixed price is to cover the Com- 
pany’s fixed investment and operating 
charges in establishing service and 
standing ready to serve, and does not 
include the supply of gas. The follow- 
ing are the new rates: Per year, $204, 
payable in monthly installments for the 
first 300 cubic feet per hour of demand 
or fraction thereof; $48 per year per 


100 cubic feet per hour of demand in 


excess of 300 cubic feet per hour. 

The running charges are as follows: 
Gross, 70 cents, or 60 cents net per 1,000 
cubic feet for gas supplied up to 20,000 
cubic feet per month; 45 cents gross or 
35 cents net per 1,000 cubic feet for ex- 
cess gas up to 1,000,000 cubic feet per 
month; 40 cents gross or 30 cents net 
per 1,000 cubic feet for all gas supplied 
exceeding 1,000,000 cubic feet per 
month. 

The demand is the maximum rate of 
use, and is defined as the greatest num- 
ber of cubic feet used in any one hour, 
and shall be specified in the contract. 
The specified demand shall be subject 
to revision by actual measurement of 
the customer’s maximum hour’s use by 
suitable instruments furnished by the 
company. The demand having been 
thus established, shall not be substan- 
tially decreased during the term of the 
contract, but shall be increased in ac- 
cordance with and for all billing after 
any increase in maximum use, which 
may, from time to time occur. Upon 
extraordinary occasions for a certain 
limited period, the company may, at its 
option, give permission to exceed the 
determined maximum rate of use by a 
stated amount without increasing the 
nominal demand upon which charges 
are based. 
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A provision is made for non-peak 
service, as follows: For installations in 
which the use of gas is considerably 
less between the hours of 5:00 p. m. 
and 7:00 p. m., during the period from 
October 1 to the succeeding March 1 
than at other times, the demand upon 
which the rate is based may be taken as 
the measured rate of use occuring dur- 
ing any hour between the said hours in 
the said winter months; provided that 
the demand shall in no event be taken 
as less than one-half of the maximum 
measured rate of use at any other time. 


NEW JERSEY. 
Regulation of Municipal Utilities. A 
measure placing municipally-owned 
utilities under the regulation of the 
Board of Public Utility Commssion- 
ers has been passed by the Senate. 


NEW YORK. 

The New York Edison Company has 
notified the First District Commission 
that it will accept the order adopted by 
the Commission March 16, directing the 
company to reduce the maximum rate 
for electric current after May 1, 1915, 
from ten cents to eight cents per kilo- 
watt-hour, exclusive of the installation 
and renewal of lamps. The company 
announces that a new schedule of rates, 
in accordance with the order, will be 
filed with the Commission at an early 
date. The new rates are to remain in 
effect for a period‘of three years. 

Nothing in the order affects the 
United Electric Light and Power Com- 
pany, which is a separate concern, al- 
though, like the New York Edison 
Company, it is owned by the Consol- 
idated Gas Company. It was stated by 
the officials of the Consolidated Gas 
Company, however, that whatever 
action is taken by the New York Edi- 
son Company is likely to be followed 
by the United Company. In certain 
districts of the city there is sufficient 
competition between the two concerns 
to make it impossible for one to keep its 
rates up while the other has reduced 
its charges. 

Commissioner Maltbie has expressed 
the opinion that if it became neces- 
sary to institute against the United 
Electric Company new proceedings to 
make it cut its rates, there was already 
on file before the Commission a good 
deal of evidence which could be ap- 
plied to the new—case. 


588 


OHIO. 

Federal Gas and Fuel Company. 
Judge Kinkead of the County Courts 
kas handed down a decision as to the 
meaning of the clause in the com- 
pany’s franchise granting the city part 
of the revenues of the company. The 
section of the contract relating to the 
royalty reads: “For the benefit of the 
general expense fund of the city, 10 
per cent of all moneys received from 
the sale of natural gas sold at a price 
exceeding 15 cents per 1,000 cubic 
feet.” 

The court holds that cities are per- 
mitted to collect an amount sufficient 
to provide for a proper inspection and 
care of the streets affected by gas- 
company activities. The sum paid by 
the Federal company under the con- 
tract is found to be greatly in excess 
of the amount necessary to “regulate” 
the gas company, and is, in fact, a rev- 
enue measure. However, the court 
abides by the Supreme Court decision, 
in which similar contracts with the 
Citizens’ Telephone Company and the 
Columbus Gas Company were upheld. 
The decision Says: 

“By the construction of the contract 
adopted, and under the decisions of 
the Supreme Court before cited, the 
contract may be sustained. The view 
of this court is that a municipality rep- 
resenting its inhabitants and holding 
the streets for their benefit, consent- 
ing to their use by public service cor- 
porations for public necessities of life, 
being obligated to fix the rates of such 
utilities, requiring such companies to 
pay all the cost of regulation and to 
guarantee against all contingent ex- 
pense, the general revenue being raised 
to pay general expense, is not justified 
in adding further to the burdens of the 
people by assessment against such 
utility as to material increase the bur- 
den of all classes upon such necessities 
as light and fuel.” 


OKLAHOMA. 

The Oklahoma Gas and Electric 
Company has been ordered to reduce 
its rates for power service. The com- 
plaint filed with the Commission al- 
leged that the company’s minimum 
rate for power was excessive. The 
rate heretofore charged by the service 
company has been $1.00 per month per 
horsepower up to fifteen horsepower, 
75 cents for the next fifteen and 50 
cents for all above thirty horsepower. 

Many of the plaintiffs, when they in- 
stalled power motors, did so with an 
expectation of rapidly increasing busi- 
ness, and, therefore, installed motors 
larger than was needed. When this 
expected increase failed to materialize 
the power consumers had to pay a 
minimum based on the large motors, 
although they were not used to full 
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capacity. For this reason they asked 
that the minimum be abolished. The 
opinion says, however, that this is not 
a fair procedure, and decisions of oth- 
er Commissions are cited to show that 
a reasonable minimum charge is nec- 
essary in order to be fair to the public 
service company. 

It was contended by the defendant 
that the company must be ready to 
accomfhodate the full horsepower on 
their lines, and for this reason they 
should be allowed to collect the mini- 
mum rate in effect. In regard to this 
contention the decision compares the 
company’s business to that of a bank, 
saying that business is based on pre- 
vious experience, and that while a bank 
must keep enough cash on hand to 
meet the expected demands, it rarely, 
if ever, keeps enough to pay off its 
total deposits. 

To the plea that the defendant was 
acting only on the charter granted it 
by the city, which provided for the 
minimum $1 per horsepower on power 
meters, the order replies that the Com- 
mission has the power to alter such 
rates made by charter. The fact that 
the conditions at the time the charter 
was granted were totally different than 
now, was also advanced by the Com- 
mission in its order. The final order 
provides that the future minimum rate 
shall be $1 for motors of one horse- 
power or less, 50 cents for the next 
twenty-nine horsepower, and 25 cents 
for each additional horsepower over 
thirty. According to agreement, the 
service company is to refund all 
amounts above these charges collected 
since May 1, 1914, the time when the 
complaint was filed. 


PENNSYLVANIA. 

The East Berlin Railroad Company 
refused to continue operation, for the 
reason that the service has been con- 
ducted at a financial loss for a number 
of years. Upon complaint, brought by 
residents dependent upon this service, 
the Commission says: “When the 
commonwealth originally granted to 
the incorporators the right to con- 
struct and operate a railroad, those in- 
corporators acquired certain rights 
which the commonwealth does not 
grant to individuals, and with those 
rights the incorporators necessarily 
assumed certain duties and responsi- 
bilities to the state and to the public. 
These rights are predicated upon a 
contract between the incorporators 
and their successors, and the state that 
so long as the franchise exists, the 
company will continue to furnish to 
the public the service contemplated in 
its charter. The granting of such a 
charter and the exercising of the 
rights thereby given did not give to 
the company a mere license, which it 
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can surrender without the consent of 
the state. When a railroad charter is 
granted, the company secures the 
right to construct the line mentioned 
in the charter. When it has exer- 
cised that right it enters into a con- 
tract with the state to operate the line 
until such time as the state has author- 
ized it to discontinue the operation. It 
is true that the state may look upon a 
non-user as a forfeiture of the rights 
granted, and proceed to declare the 
franchise null and void, but until such 
action is taken by the state the com- 
pany is bound to perform the service 
which it undertook when it construct- 
ed its line under the powers given it 
by its charter. The Legislature has 
provided a method by which the com- 
pany can at any time apply to the 
state for the right to surrender its 
charter and franchises and cease to do 
business. But until either the state 
has forfeited the charter or the com- 
pany has surrendered the same, the 
contract between the state and the 
company must be carried out accord- 
ing to its terms. 

“As was stated in the case of Wright 
against the Railway Company, 95 Wis. 
37: ‘A public duty is not to be laid 
down at will. In case of a mere ease- 
ment, there is but one party interest- 
ed, and. he may voluntarily abandon 
his right, but in case of a public duty 
there are two parties beneficially in- 
terested—the party who owes the duty 
and the state to which it is owed. In 
order to extiguish the duty there must 
be concurrence on the part of the 
state. 

“The Commission is of the opinion 
that the respondent, the East Berlin 
Railroad Company. is bound to fur- 
nish reasonably adequate service on its 
line of railroad from East Berlin to 
Berlin Junction, untił such time as 
the duty imposed upon it by the state 
shall have been surrendered and the 
surrender accepted by the common- 
wealth.” 


WISCONSIN. 

The Rhinelander Power Company 
apphed for, and was granted, authority 
to advance its rates for electrical power. 
A number of years ago the company 
entered into long-term contracts with 
the Rhinelander Paper Company and 
the Rhinelander Lighting Company, 
disposing of an aggregate of 1,310 
horsepower out of its rated capacity, 
leaving available for sale to other cus- 
tomers about 290 horsepower or 116 
kilowatts. The company alleged that 
the rates fixed in these long-term con- 
tracts are inadequate and that unless it 
is enabled to derive more income, it 
will be unable to continue to furnish 
adequate service to the public and its 
individual customers. 
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The decision takes up two main ques- 
tions. The fact that by far the larger 
part of the product of the petitioner 
gees to a private concern, raises the 
question as to whether or not the com- 
pany is a public utility subject to regu- 
lation. A number of decisions of courts 
and commissions, bearing upon this and 
similar questions, were cited and the 
Commission concludes that the power 
company was a public utility within the 
meaning of the law when the contracts 
in question were entered into, and is 
now a public utility subject to Com- 
mission regulation. 

The question as to the Commission’s 
power to change rates fixed by such 
contracts is discussed at length. The 
decision says: “The second question, 
that of the validity of the contracts 
made by the petitioner for the dis- 
posal of current, is more specifically a 
question of law for determination by 
the courts, than is the first question. 
The petitioner company being a pub- 
lic utility, however, and this Commis- 
sion being asked by it for permission 
to establish a new schedule of rates, 
and a change in rates necessarily in- 
volving the question of the validity of 
the existing contracts, whether it grant 
or refuse the permission asked for, the 
Commission should give its reason for 
considering or refusing to consider the 
contracts void as against public pol- 
CVs. Ge OS i 

Numerous citations from court de- 
cisions dealing with the question as to 
when such contracts are voidable, are 
given. The Commission concludes as 
fcllows: “The power to regulate rates 
of public service corporations is a 
power belonging to sovereignty. Un- 
der our form of government it inheres 
in the state and is given expression by 
the Legislature. In the case of a mu- 
nicipality the Legislature may, and does 
sometimes, divest itself temporarily of 
the right to interpose to fix or change 
rates by giving the municipality the 
power to act for it in regulating rates. 
But the Legislature never divests itself 
of that power by conferring it upon a 
public service corporation. Any rates 
named, therefore, by a public service 
corporation in any contract are always 
subject to change by the Legislature, 
if it so choose. This power of the 
state to regulate rates is implicit in 
every contract touching rates made by 
a public utility. 

“For the state through the Commis- 
sion to interpose in the present case 
or in any such case to change or au- 
thorize a change in the rates named in 
a contract, is not such an impairment of 
contract obligations as comes within the 
inhibition of the Constitution, but in- 
stead is carrying out one of the terms 
or provisions of the contract (145 Wis. 
3). A case decided by the Supreme 
Court of Wisconsin as late as Decem- 
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ber, 1914 (M. St. P. & S. S. M. Ry. 
Co. appellant v. Menasha Wooden Ware 
Co.), makes very clear this principle.” 

The Commission made a valuation of 
the company’s property and an investi- 
gation of the cost of the service. The 
Commission found the value of the 
physical property to be $80,883. The 
company operates entirely by water 
power derived from the Wisconsin 
River. The maximum value of the 
water-power rights was placed at $80,- 
000. Allowances for working capital 
and going value brought the total value 
to approximately $200,000. 

In arriving at the above allowance 
for water-power rights, the Commis- 
sion took, as a basis of comparison, 
the estimated cost of a steam plant 
of equivalent capacity. The company 
does not possess an auxiliary or re- 
serve power of any kind and conse- 
quently the probability of interruptions 
in service due to inadequate water sup- 
ply lessens the value of the present 
service. The Commission, therefore, 


deducted from the savings derived from 


the operation of the hydraulic plant, as 
compared to the hypothetical steam 
plant, an amount sufficient to cover the 
cost of an auxiliary steam power 
plant. 

From the analysis of the power com- 
pany’s business it was shown that the 
company is not earning and cannot 
hope to earn at any time under the 
contract rates a reasonable return. “So 
wide is the discrepancy between what 
would be a reasonable return and the 
amount actually received for its service 
that the ability of the utility to main- 
tain its service is threatened, if indeed 
the very existence of the enterprise is 
not in danger.” i 

The Commission therefore held 
that considerations of public policy re- 
quire that the power company be per- 
mitted to rearrange its schedules in or- 
der to secure more nearly a reasonable 
return. The Commission points out, 
however, that it may be dificult to mar- 
ket the company’s product in the lim- 
ited field at rates affording the rate of 
return to which the company is entitled 
and that this factor must be given some 
consideration. 

The rates fixed by the Commission 
provide a demand charge of $30.00 per 
year (payable in monthly insta!Iments) 
for each kilowatt for the first 10 kilo- 
watts of demand, and $20.00 per year 
fer each kilowatt of the next 40 kilo- 
watts of demand, and $10.00 per year 
for each kilowatt in excess of 50 kilo- 
watts of demand, plus an energy charge 
of 6 cents per kilowatt-hour for cur- 
rent used up to an amount equivalent 
to 20 per cent of the continuous use of 
the maximum demand, and 2 cents per 
wilowatt-hour for all current in excess 
of 20 per cent of the continuous use of 
the maximum demand. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 

No. 272.—E ectric SHock.—In the case 
of electric shock, which is more danger- 
ous, (a) direct current or alternating cur- 
rent, (b) high frequency or low fre- 
quency, (c) high voltage with small cur- 
rent or low voltage with large current? 
—T. J. S., Butte, Mont. 


No. 273.—TALKING S1GN.—What length 
of exposure is regaided as best for the 
successive flashes of an electric talking 
sign in which the words are flashed on 
one at a time?—B. F., Chicago, Ill. 


No. 274.-TruING CoMMUTATORS.—Īn 
turning up a commutator it is difficult to 
secure a smooth surface because the mica 
segments are harder than the copper and 
therefore are likely to remain as small 
ridges that will increase with wear of the 
copper. I was told recently that by soak- 
ing the commutator with oil the mica 
would become softened so as to give un- 
der the tool as readily as the copper, and 
therefore make a perfectly true commuta- 
tor. Is this method effective? If so, how 
is the oil applied, by merely surrounding 
the commutator with oily waste or by im- 
mersing the entire commutator in oil? 
How long should the oil be applied ?>— 
P. H. E., Ashtabula, O. 


Answers. 

No. 263.—REWINDING Motor.—I have a 
series motor running at 1,100 revolutions 
per minute that I want to have run at 
1,700 revolutions. I would like to know 
whether to rewind the armature alone or 
to rewind both the armature and fields. 
At first I intended to rewind only the 
armature and connect the fields in mul- 
tiple, which it seemed to me would answer 
the same purpose as rewinding the fields; 
then I thought I would find out what 
other readers suggest.—J. B., New York, 
N. Y 

As this motor has a wide variation of 
speed with the load. I presume that the 
speed of 1,100 revolutions per minute is 
the load speed with the motor fully load- 
ed. Since the change is not very great 
it is barely possible to change the lead 
of the brushes somewhat, but if this can- 
not be accomplished easily, it might be 
advisable to change the lead of the com- 
mutator. In either case this would be 
very much easiersthan rewinding either 


590 


armature or fields, and as I have done 
it before, it no doubt would work out 
satisfactorily. If the fields are connected 
in multiple the motor might draw exces- 
sive current and it is possible that it would 
run altogether too fast—G. W. C., Roslin- 
dale, Mass. 

To answer this question properly it 
ought to have been stated what is the 
capacity of the motor and whether the 
output of the motor will be increased in 
proportion with the new speed or whether 
the horsepower of the motor will be main- 
tained. In the former case the current 
taken from the line will be higher than 
at present, in the latter not. 

If the power increases in proportion 
with the speed, armature and field must 
be rewound. From the speed of the ma- 
chine it can be safely assumed that the 
armature winding has several turns per 
commutator bar. This number of turns 
per bar has to be reduced in the ratio 
1,100/1,700, using the same commutator. 
The section of the wire must be increased 
in the ratio 5,100/1,100, or as near as pos- 
sible to this. 

The magnetic field (ampere-turns) 
ought to be the same as before, that means 
the number of turns per field coil must 
be reduced in the ratio of old to new cur- 
rent. It might be that connecting the 
field coils in two groups in parallel (with 
half the new current in each group) gives, 
with the rewound armature, approximate- 
ly the right speed. Differences can be 
adjusted by a shunt across the two groups 
of parallel coils, if the speed is too low, 
or across the armature, if too high. If 
the poles are bolted on (not cast into 
the yoke) the speed can also be adjusted 
to a certain degree by altering the air 
gap, i. e., putting in liners (if possible for 
mechanical reasons) if speed is too high, 
taking out liners (if now in use) for 
too low a speed. 

If, on the other hand, the output and 
therefore the current remains the same 
for the new speed, the armature only is 
to be rewound, but without increasing 
the section of the wire. The number of 
turns per bar is reduced as mentioned 
before. This is preferable to weakening 
the field as the commutation is better 
with full field than with weak field, espe- 
cially when the motor has no commutat- 
ing poles. The speed can be adjusted to 
the right value as described before. The 
efficiency will be slightly worse if adjust- 
ment is made by a shunt across the arma- 
ture; otherwise it will not be influenced 
materially—H. A., Pittsburgh, Pa. 


No. 267.—VoLTAGE REGULATOR—Does 
any one know of a device which can be 
used on a 550-volt, three-phase circuit to 
regulate the voltage of same independent 
of the generator? It is a case where 
three generators are used at different 
times to supply a line and the ordinary 
regulator as applied to each machine 
would be too expensive—A. S. N., Ply- 
mouth, Mass. 
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In this case I would suggest an induc- 
tion regulator.—F. G. S., Ampere, N. J. 

Would use a feeder regulator on this 
particular line. Probably the best type 
suited for this installation would be a 
polyphase induction regulator. Although 
an induction type regulator has greater 
magnetizing current, is more noisy in 
operation and less rapid in action, it has 
the advantage of an unbroken voltage 
range and no contacts to arc and burn, 
as has the step-by-step regulator. Data 
on this type of regulator can be had from 
any manufacturer. See also various 
handbooks for electrical engineers.—d. 
E. W., Chicago, Ill. 

The most obvious way to accomplish 
the desired result is to install a Tirrill 
regulator for the control of the exciter 
fields. The Tirrill could be connected to 
control the fields of any or all the gen- 
erators, as desired; it could also be con- 
nected to maintain constant pressure at 
the station busbar, or at the end of any 
one feeder. It would not be expensive 
to install, and would indeed be by far 
the cheaper way. The only difficulty that 
might arise would be on account of the 
exciters: machines operating off Tirrill 
regulators should preferably have fairly 
low flux densities in order that the time 
element necessary in changing the voltage 
may not be so long as to affect the regu- 
lation. 

It is possible to regulate the voltage 
of a circuit independently of the gener- 
ators by means of regulators connected 
in the individual feeders. Either one 
three-phase or three single-phase regula- 
tors may be used for this purpose. For 
a balanced load, or even one approximate- 
ly so, one three-phase regulator is prefer- 
able, since it is cheaper than three single 
regulators and occupies less floor space. 
On the other hand, it is not possible to 
regulate the phases independently of one 
another, but this is no real disadvantage 
if the loads in the individual phases are 
fairly well balanced. 

The regulator may be placed at either 
the generator end or the load end of the 
feeder, as most convenient, and should 
operate automatically. If the regulator 
be installed at the generator end of the 
line, a contact-making voltmeter will be 
required, having the compensation coil 
set to compensate for line drop at what- 
ever powcr-factor is desired. Two in- 
terconnected current transformers. or one 
possibly, will be required for the con- 
tact-making voltmeter. If the regulator 
be installed at the load end of the line, 


a simple voltage-regulating relay will- 


suffice, set to maintain the voltage desired. 
In this case no current transformer is 
required. At whichever end of the line 
the regulator is installed, there will be 
needed one or three auxiliary relays for 
controlling the motor or motors, depend- 
ing upon whether one three-phase or 
three single-phase regulators are used. 
Since such a low pressure as 550 volts 
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is used, it is probable that the power 
transmitted is not great, but even so the 
cost per kilowatt of installing the regu- 
lators will be high, even excessive for the 
majority of cases. The cost of equip- 
ment, the cost of installing, and the cost 
of maintenance, will all be in excess of 
a Tirrill. The advantage of feeder regu- 
lation is that each feeder can be regu- 
lated independently of any other feeder, 
and each individual case must decide 
what expenditure is justified to accom- 
plish this.—I. L. K. R., Chicago, Ill. 


No. 268.—ELrectrRic THAWING.—The 
water pipes to a motor-driven pump be- 
came frozen and electric thawing was 
tried, but with no favorable result. The 
pipes were three inches in diameter and 
about 60 feet long; they were partly un- 
derground and partly submerged in water. 
How should the thawing apparatus be ar- 
ranged and how much power should be 
applied and for how long a time?—H. S., 
Verdum, Que., Canada. 

The writer has had considerable experi- 
ence in thawing pipes, both with direct 
and alternating current. I have found 
that about 10 kilowatts for large pipes to 
be the best, using current at about 20 to 
30 volts. In using direct current a rheo- 
stat should be used to lower the voltage 
and regulate the current. JI have found 
that pipes will thaw quicker at a moder- 
ately low voltage and high amperage. In 
using the alternating current I use a 
transformer and tap the primaries wher- 
ever wanted, connecting the secondaries 
to 50 volts or lower, if possible, and using 
a rheostat. We at one time thawed an 
eight-inch pipe frozen 30 feet in two 
hours and a half, using current as de- 
scribed —A. H. L., Manson, Iowa. 


The length of time required to thaw 
a frozen pipe varies inversely as the 
square of the current used, that is. by 
doubling the current you produce four 
times the heating effect; therefore, using 
200 amperes will thaw a pipe in one- 
fourth the time that 100 amperes will re- 
quire. The time required also depends 
on the length of pipe involved, its size 
and material, the temperature to which 
it is frozen below the freezing point (32 
degrees Fahrenheit), and its surround- 
ings. The latter has an important bear- 
ing on the particular case. If the pipe 
is buried in cinders, sand or other poor 
heat conductor, it evidently will not lose 
the heat applied rapidly and quick thaw- 
ing should result. If submerged in a 
solidly frozen pond or surrounded by 
other metal pipes or structures, much of 
the heat applied by the passage of the 
electric current will be absorbed or con- 
ducted away by the surrounding medium. 
Consequently in such a case the applica- 
tion of a small current for a very long 
time may be entirely ineffective because 
the heat is dissipated as fast as pro- 
duced. By using a heavy current there- 
fore, not only will the thawing be ac- 
celerated but it will be accomplished with 
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comparatively little total expenditure of 
energy, since practically all the energy 
applied will be used in thawing the frozen 
pipe and little wasted in the surrcundings. 
For this reason, in the example cited 
above 200 amperes will probably thaw 
the pipe in even less than one-fourth the 
time that 100 amperes would take. 

On the other hand, the maximum cur- 
rent to be used depends practically on the 
current capacity available in line and 
transformers and also on the safe carry- 
ing capacity of the joints in the pipe. 
Should excessive current be used for a 
long time, lead-calked joints might be 
rendered leaky. This danger is not very 
great, however, because it would be found 
in small pipes only and such pipes sel- 
dom use this type of joint. 

To get the best results use a transform- 
er with several low-voltage secondary 
taps, use heavy connecting cables and as 
short as possible from transformer to the 
ends of the frozen pipe section, make 
good electrical connections to the pipe, 
and use as heavy a current as is avail- 
able. Such an arrangement obviates 
losses in rheostats, choke coils, resistance 
of leads and connections, and applies a 
heavy current (starting at 20 to 30 volts 
preferably) direct to the frozen section. 
—B. H. F., Milwaukee, Wis. 

Time is a great factor in electric thaw- 
ing. The shorter the time the less en- 
ergy required. This means that to thaw 
successfully a line of pipe, the power 
must be large for a short period of time. 
The writer has made a large number of 
“thaws” this winter and has considerable 
data now being worked up, but cannot 
at this time give exact rules for thawing 
on account of unknown variables, which 
need further analysis to bring out. Our 
first thaw was tried on a water service, 
using 55 volts and 130 amperes. As the 
men were at §rst timid about applying 
the current, we had the connection up for 
three hours with no results, then we in- 
creased to 110 volts and 180 amperes and 
the pipe was thawed in 12 minutes. On 
the average, results were obtained with 
100 volts, 300 to 400 amperes and one to 
ten minutes’ time. On three-inch wrought- 
iron pipe 50 to 60 feet long the kilowatt- 
hours per cubic foot of pipe was 30 to 
40 for two to three hours’ time and 1 to 
5 for four to ten minutes’ time. The po- 
tential seems to be around one to three 
volts per foot of pipe, although, of 
course, the voltage should not be as im- 
portant a factor as current. I would sug- 
gest that you use as high a current 
density as is available in order that the 
time may be as short as possible; cutting 
the time from two to three hours to as 
many minutes decreased the kilowatt- 
hours input in the case cited above from 
30 to 40 to 0.5 kilowatt-hour.—H. E. W., 
Chicago, Ill. 


No. 270.—PoweEr-FAcTOoR ON DISTORTED 
Wave.—When a wave of alternating cur- 
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rent is distorted (as by variable resist- 
ance) to a different shape from the elec- 
tromotive force, the power-factor is re- 
duced below unity. ow can one tell in 
such a case whether the current is a 
leading or lagging one?—P. N. C., River 
Forest, Ill. 

In case of a sine current, when it is 
lagging, the average power is increased 
by advancing the current in phase and 
is decreased: by retarding the curent in 
phase. Current is advanced or re- 
tarded by making it pass through 
its recurring values earlier or later. 
By this same criterion it is possible 
to tell whether a non-sine current is 
lagging or leading. Such a current is 
lagging when the average power is in- 
creased to a maximum value by advanc- 
ing the current in phase; it is leading 
when the power is increased to its maxi- 
mum value by retarding the current in 
phase. Power-factor is increased in the 
same way as average power. In the case 
of non-sine waves, the maximum value 
of power-factor is less than unity. 

Inasmuch as the total average power 
is the sum of the average powers of the 
various harmonics, as the current is 
shifted in phase, the power for some of 
the harmonics may be increased and for 
others decreased. It is to be noted that 
this is true only for non-sine voltage and 
current. With a true sine of voltage, 
the average power for any of the har- 
monic currents is zero. 

Shifting the current forward or back 
to the position of maximum power may 
involve a slight decrease in the average 
power during part of the shift. Con- 
clusion must be reached therefore by 
the general trend of the effect and not 
by the effect of a slight change only. 

We can conceive of a case with two 
equal maxima, one approached by retard- 
ing, and the other by advancing the cur- 
rent. In such a grotesque case as this, 
it is doubtful if any significance can be 
attached to “lag” or “lead.” 

To apply this theory to an actual case 
involves considerable trouble and time. 
One way of checking up a lead or lag on 
an alternator would be to note the field 
current taken for the excitation. By 
comparing this point with the saturation 
curves of the alternator, a decision may 
be reached. If we know that a certain 
field current is required to maintain a 
given voltage with unity power-factor 
load (assuming sine current and voltage), 
a lower field current would indicate a 
leading current and a greater field 
strength would indicate a lagging cur- 
rent. The effective power-factor could 
also be approximated in this way. In the 
usual case, the departure from sine cur- 
rent is so slight (particularly in the case 
of varying resistance of an incandescent- 
lamp load) that this method would not 
serve. 

Another method employs a synchronous 
motor-generator set. The motor is run 
from the same supply as the load whose 
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power-factor is to be determined. The 
alternating-current generator (of the 
same number. of poles as the motor) is 
connected to the potential coil of a watt- 
meter. The current of the load is passed 
through the current coil of the wattmeter. 
By shifting the stator of the generator, 
the phase position of its voltage may be 
varied at will; by comparing ‘the position 
of the generator with that of the motor, 
the angle between the line voltage and 
the generator voltage may be found at 
any instant. The motor should be ex- 
cited to such a value that the induced 
voltage is in phase with the applied volt- 
age (approximately unity power-factor ). 
If this is not done there will be a phase 
angle between the generator and line 
voltages, even though the stators are in 
the same relative positions. 

It is self-evident that what was said 
in regard to shifting of currents applies 
equally well to the shifting of voltages, 
provided the proper significance is given 
to “lag” and “lead.” —F. G. S., Ampere, 
N. J. 


No. 271.—THREE-PHASE DISTRIBUTION. 
__Under what conditions is it preferable 
for a central station to distribute three- 
phase, four-wire, and when should three- 
phase, three-wire be used, 2,300 volts 
being assumed in either case?—P. E, 
Wheaton, Ill. 

Assuming 2,300 volts to be the voltage, 


it is preferable in overhead-line work for 
a central station to distribute three-phase 
four-wire, as this system for a given 
amount of power allows a considerable 
saving in copper as compared to the 
three-phase three-wire system. Another 
advantage to be gained, if desired, is in 
grounding the neutral of the four-wire 
system and thus reducing the maximum 
potential strain, in case of a ground, to 
the voltage between any leg and the neu- 
tral.—S. C. W., St. Charles, Mo. 

The four-wire three-phase system of 
distribution is usually preferable to the 
three-wire system for general distribu- 
tion in large cities and suburbs, where 
three-phase and single-phase loads are 
served by the same circuit, and the single- 
phase loads are of a capacity comparable 
with those of the three-phase loads. The 
four-wire system enables power ‘to be 
transmitted at a pressure of 4,000 volts 
and distributed at a pressure of 2,300 
volts. The three-phase loads are supplied 
through star-connected transformers fed 
from between phases (sometimes two 
transformers are used for small loads), 
while the transformers for the single- 
phase loads are connected in between 
phases and neutral. This arrangement 
enables standard 2,300-volt transformers 
to be used, reduces the tendency of un- 
equal loads in the different phases to 
cause phase unbalance, and permits a 
greater amount of power to be trans- 
mitted for the same line loss for the same 
investment in copper.—I. L. K. R, 
Chicago, II 
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Electrical Engineering Problems. 


DIRECT 
Problem 29. 


A 25-horsepower, 230-volt 
shunt motor takes a current of 


8.3 amperes from the line at $ 
no load and runs at a speed of 3 
1,200 revolutions per minute X 
when the field current is 2.5 x 
amperes. The air-gap flux for 2 
any magnitude of field current < 
is given in Fig. 25; curve A ¢ 

< 


being for an armature current 
of 5.8 amperes and curve B 
being for an armature current 
of 90 amperes. The resistance 
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(hot) of the armature between brushes is 0.12 ohm and the max- 
imum current which the armature will carry continuously with- 


out overheating is 90 amperes. 


The terminal voltage being maintained constant at 230 volts 
throughout, find the maximum current-flux torque and the max- 
imum gross-power output of the motor under the following con- 
ditions; (a) field current, 2.5 amperes; (b) field current, 1.05 am- 
peres; and (c) field current, 3.0 amperes. 
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SOLUTION OF PROBLEM 29. 

It was shown in Problem 24 that the 
current-flux torque of a dynamo is given 
by [42] 

T=8.85BIUZR/10° pound-feet. 

It was also explained that the average 
flux-density (B) equals the total flux 
[product of number of poles (p) and 
flux per pole (®)] divided by the flux- 
cutting area on the surface of the arma- 
ture. The flux-cutting area equals 27rRl, 
where R is the radius of the armature in 
inches and l is the flux-cutting length of 
each armature conductor in inches. 
Hence B=p&/2r RI. The current (/) in 
equation [42] is the current in each arma- 
ture path and eguals the total armature 
current (Za) divided by the number of 
paths (p’). Hence J=Ja/p’. If the radius 
(R) in equation [42] is measured in 
inches the torque is given in pound- 
inches. Substituting these values in [42] 
we have 

T=S.85pP/1.ZR/2eR1p' X10" pound- 

inches. 

Canceling like terms in numerator 
and denominator, changing the air-gap 
flux per pole to megalines and dividing 
by 12 to change torque units to pound- 
feet reduces the above equation to 

THAT pPlsZ/p' X10" pound-feet 
and representing the expression 1.17pZ/p' 
«10° by a constant (A) we have 
[46] T=KI/.® pound-feet 
where Ja is the armature current meas- 
ured in amperes and ® is the air-gap flux 
measured in megalines. 


Answer to Question a. 

The stray power at no load is given 
by [43] 

S.P.=230X 8.3—230 2.5—(5.8)?X0.12 
=1,329 watts. 

Since the stray power at no load is the 
power required to turn the armature over 
at a speed of 1,200 revolutions per min- 
ate, the current-flux torque at no load 
may be found from [40] 

1.329=1.42 1,200 T/10* kilowatts 
and T equals 7.8 pound-fcet. 

The air-gap flux at no load corre- 
sponding to a field current of 2.5 amperes 
(Fig. 25, curve 4) is 5.8 megalines and 
the armature current is 5.8 amperes (the 
flux and current are equal numerically 
by coincidence). The constant (A) in 
[46] may then be evaluated as follows: 

7.8—KX5.8X5.8 
and AK equals 0.2318. 

Under the conditions of Question a the 
maximum armature current is 90 amperes 
and the air-gap flux corresponding to a 
field current of 2.5 amperes (Fig. 25, 
curve B) is 5.7 megalines. The current- 
flux torque is given by [46] 

=0.2318905.7=118.8 pound-feet. 

Since the speed under the conditions 
of Question a (see answer 'to Question a, 
Problem 27) is 1,169 revolutions per min- 
ute, the maximum gross output is given 
by [40] 

P=1.42X 1,169 118.8/10'=19.73 
kilowatts. 

Answer to Question b. 

The maximum armature current is 90 
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amperes and the air-gap flux correspond- 
ing to a field current of 1.05 amperes 
(Fig. 25, curve B) is 2.5 megalines. The 
current-flux torque is then given by [46]. 

T=0.2318X 90 2.5=52.2 pound-feet. 

Since the speed under the conditions 
of Question b (see answer to Question e, 
Problem 28) is 2,665 revolutions per min- 
ute, the maximum gross-power output is 
given by [40] 

P=1.42 2,665 X 52.2/10'=19.73 
kilowatts. 

Answer to Question c. 

The maximum armature current is 
again 90 amperes and the air-gap flux 
corresponding to a field current of 3.0 
amperes (lig. 25, curve B) is 5.98 mega- 
lines. The current-flux torque is given 
by [46] 

T=0.2318X 90X 5.98=124.9 pound-feet. 

The speed under the conditions of 
Question c (see answer to Question d, 
Problem 28) is 1,113 revolutions per 
minute. The maximum gross-power out- 
put is then given by [40] 

P=1.42 1,113 124.9=19.73 kilowatts. 

It will be noted that the maximum 
gross-power output is the same in each 
case. This follows from the fact that 
the armature voltage and armature cur- 
rent are constant throughout. The 
armature voltage by [3] equals 230— 
900.12, or 219.2 volts. The power in- 
put minus the heating losses in the field 
and armature winding then equals 219.2 
90, or 19.73 kilowatts. This must equal 
the power output inclusive of the stray 
power and is therefore the gross-power 
output. 

An examination of thegabove results 
reveals the following facts regarding the 
maximum current-flux torque and maxi- 
mum gross-power output of a shunt mo- 
tor operated with variable field current: 

(1) The current-flux torque for any 
armature current is proportional to the 
air-gap flux. An increase of speed pro- 
duced by reducing the air-gap flux is ac- 
companied by a reduction of the current- 
flux torque. 

(2) The maximum continuous current- 
flux torque (from [46]) is proportional 
to the maximum air-gap flux and the 
maximum current which the armature 
will carry continuously without over- 
heating. 

(3) The maximum gross-power output 
for any armature current is constant and 
independent of the speed. 

(4) The maximum net-power output 
(from the shaft) equals the maximum 
gross-power output minus the stray power 
and therefore varies slightly with the 
speed, since the stray power varies with 
the. speed. 

When a shunt motor must be operated 
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Problem 79. 


ing? 


at constant torque and with variable 
speed, the adjustment of the speed by 
varying the resistance of the field circuit 
is unsatisfactory and may be impossible 
when the required range of speed is very 
great. The speed may be adjusted in 
such a case by connecting resistance in 
series with the armature as explained in 
Problem 27, or better by varying the volt- 
age impressed upon the armature, the 
voltage impressed upon the shunt field 
being maintained constant. The latter 
method is used in the Ward Leonard 
system of speed control. In this system 
the field and armature circuits are con- 
nected to different generators so that 


each may be varied independently of the 


other. 


SOLUTION OF PROBLEM 79. 

Answer to Question a. 

As this problem has wholly to do with 
the motor at the instant of starting, the 
effective resistance of the rotor winding 
must be used in the calculations. The 
effective resistance of the stator winding 
1S 

rı=1.35 X 0.065 
—0.0878 ohm. 

The true resistance of the rotor wind- 

ing referred to the stator is 
0.0386 X (2,200/1,480)?=0.0854. 

The effective resistance of the rotor 

winding is 
721.65 X 0.0854 
=0.141. 

The combined equivalent single-phase 
resistance is 

R=0.0878-+-0.141 
=0.229 ohm. 


ALTERNATING CURRENTS. 


A three-phase, 25-cycle, 2,200-volt, 12-pole induction motor has a 
rated full-load capacity of 1,000 horsepower. The ratio of trans- 
formation is 2,200 :1,480 volts between terminals. The true equiv- 
alent single-phase resistances of the stator and rotor windings are 
0.065 and 0.0386 ohm at 25 degrees centigrade. 
effective to true resistances are 1.35 and 1.65 for the stator and rotor 
at 25 cycles. The equivalent single-phase leakage reactances of the 
stator and of the rotor referred to the stator are 0.35 and 0.31 ohm 
at the same frequency. The rotor winding is connected in star. 

(a) What voltage should be impressed on this motor so that 
the starting current in the line will be 300 amperes? What would 
be the power, the power-factor and the torque at the moment of 
starting? (b) What reactance should be inserted in each phase 
of the rotor so that with full impressed voltage the starting current 
in the line will be 300 amperes? What would be the power, the 
power-factor and the torque at the moment of starting? (c) What 
resistance should be inserted in each phase of the rotor so that the 
starting current in the line will be 300 amperes? What would be 
the power, the power-factor, and the torque at the moment of start- 
(d) If the impressed voltage is limited to its full-load 
value, what is the largest torque that can be obtained at starting? 
How would it be obtained and what would be the current, power 
and power-factor at the moment of starting? 
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The combined equivalent single-phase 
reactance is 
X=0.35+0.31 
=0.66 ohm. 
The combined impedance is 
by [5a] Z=V0.229°-+0.66 
=0.70 ohm. 
If the line current is to be 300 amperes, 
the equivalent single-phase current is 


300V3==520 amperes. The impressed line 
voltage is 
by [3a] V=520X0.70 

=364 volts. 

The power input to the motor is 
by [4a] P=520°X 9.229 

=62 kilowatts. 

The power-factor is 
by [2a] PF=62,000/ (364X520) 

=0.317. 

The torque developed by the rotor of 
an induction motor expressed in pound- 
feet 1s given by 

T=550pI2"r2 (746 X4rfs) 

p is the number of poles for which the 
motor is wound and f is the frequency 
of the alternating-current circuit. J: is 
the current in the rotor winding, r: is 
the resistance of the rotor and s is the 
slip. The slip of an induction motor 1s 
the difference between synchronous speed 
and the actual speed divided by the 
synchronous speed. Synchronous speed 
is determined by the number of poles 
and the frequency. The relation is given 
in formula [41a]. At standstill, or at 
the moment of starting, the actual speed 
is zero and the slip equals 1.0. There- 
fore at starting the torque developed is 
proportional to the resistance loss in the 
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rotor winding and any other circuit that 
is connected in series with it, as in parts 
<c) and (d) of this problem. Since the 
motor is wound for 12 poles and the fre- 
quency is 25 cycles, the torque at start- 
ing is . 
T=550X 12/27r2/ (7464 X 25) 

—0.0282/.’r: pound-feet. 
In this case 

T=0.0282 & 520° X 0.141 
=1,080 pound-feet. 

Answer to Question b. 

If the starting current in the line is to 
be 300 amperes when 2,200 volts is im- 
pressed on the motor, the equivalent im- 
pedance of the motor winding and the 
added reactance must be 
by [3a] Z=2,200/ V 3X300 

=4.23 ohms. 

Since the equivalent resistance is as- 
sumed to be unchanged and is 0.229 ohm, 
the total equivalent reactance must be 
by [5a] X=V 4.23*—0.2297 

=4.22 ohms. 

The equivalent reactance that is added 

to the rotor must be 
X = 4.22—0.31 
=3.91 ohm. 

This is the value of the added reactance 
referred to the stator. The actual value 
would be this multiplied by the inverse 
ratio of transformation and is 

3.91 (1,480/2,200 )?==1.77 ohms. 

This is the equivalent single-phase 
value of the reactance. In the case of 
siar connection, the resistance between 
terminals is twice the resistance of one 
phase, and so the equivalent single-phase 
resistance, which is one-half of the re- 
sistance between terminals, is equal to 
the resistance of one phase. The same 
relation holds for reactance, too. Thus 
ir this case if the reactance is added to 
each phase of the rotor winding, which 
is star-connected, its value in ohms is 
the same as the equivalent single-phase 
value, and thus is | 

added X=1.77 ohms. 
Since the resistance is not changed, the 
power is the same as in (a). 
By [4a] P=520'°X 0.229 
=62 kilowatts. 
The power-factor 1s 
by [2a] PF=62,000/ (2,200 520) 
=0.054 

Since the current and the resistance of 
the rotor circuit are unchanged the tor- 
que is also unchanged and is 

T=0.0282 & 520’ 0.141 
=1,080 pound-feet. 

Observe that the result of adding re- 
actance to the rotor circuit is not to 
change the power and torque for a given 
value of the current but to make the 
power-factor much less. 

Answer to Question c. 

If the starting current and impressed 
voltage are the same as in (b), the total 
equivalent impedance will also be the 
same. 

Z=4.23 ohms. 
In this case the reactance is unchanged, 
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so that the total resistance must be 
by [5a] R=V4.23'"—0.66 
=4.18 ohms. 

The combined resistance of the wind- 
ings is 0.229 ohm, so that there must be 
added an equivalent resistance equal to 

added r—4.18—0.229 
=3.95 ohms. 

If this amount of resistance were added 
on the stator side the current would have 
the proper value, but since the resistance 
of the rotor would be unchanged, the 
torque would be the same as in both (a) 
and (b). The resistance equivalent to 
this on the rotor side is 

3.95 (1,480/2,200)’=1.79 ohms. 

This value is the equivalent single- 
phase resistance, but, since the rotor is 
siar-connected, it is also what should be 
added in series with each phase of the 
rotor winding. The total power supplied 
to the motor is now 
by [4a] P=520? 4.18 

l =1,130 kilowatts. 

The power-factor is 
by [2a] PF=1,130,000/ (2,200 X 520) 

=0.983 

The torque developed by the rotor is 

T=0,0282X 520° (3,95-+0.141) 
=31,200 pound-feet. 

Observe that the power, power-factor 
and the torque are all increased greatly 
by the addition of resistance to the rotor. 
This is the practical method by which 
an induction motor can be made to give 
a large starting torque. 


Answer to Question d. 
The equation for the torque of any in- 


duction motor at the moment of start- 
ing is 
T=KI,"r, 

K is a constant determined by the num- 
ber of poles and the frequency and in 
this problem it equals 0.0282. The cur- 
rent in the motor is determined by the 
impressed voltage and the total equiva- 
lent impedance of the motor and any 
added circuit. That is 

Lh=—V/Z 
The total equivalent impedance, ¢, is 
equal to 
t=V R?4-X* 
when R is the equivalent resistance 
and X is the equivalent reactance of the 
motor and any added circuit. So we may 
write for the torque 
T=KV"9,/ (R?+-X") 

From this it is seen that the larger the 
reactance, X, the smaller will be ‘the 
torque. The total equivalent resistance, R, 
is equal to the sum of the equivalent 
resistances of the stator and the rotor 
together with any resistance added to the 
rotor. Let r, equal the resistance of the 
stator and rz that of the rotor and the 
resistance added to it. Then we may 
write 

T=KV'92/[ (nitra)?+X?] 

By principles of calculus it is easily 
shown that the torque will have its very 
greatest value if 
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DIRECT CURRENTS. 
Problem 30. | 
A 230-volt, 15-horsepower shunt motor runs at no load at a speed 


of 1,250 revolutions per minute and takes a current of 5 amperes 
from a 230-volt line. With the armature at rest a current of 50 
amperes flowing through the armature produces a potential drop of 
10 volts between the brushes. If the field current is maintained con- 
stant at 2.4 amperes and the stray power is assumed to be constant 
at a!l loads, find (a) stray power, (b) line current at full load, (c) 
efficiency at full load, (d) efficiency at half load, (e) speed at full 
load, and (f) the full-load torque. 


This problem illustrates a method for determining the efficiency, 
line current, speed and torque of a shunt motor at any load. 


ALTERNATING CURRENTS. 
Problem 80. 


A three-phase, 25-cycle, 2,200-volt induction motor is rated to 
deliver 1,000 horsepower at full load. The true resistance between 
terminals is 0.156 ohm for the stator and 0.0920 ohm for the rotor 
at the running temperature. Assume that at the running tempera- 
ture the ratios of effective to true resistance are 1.35 for the stator 
and 1.65 for the rotor at a frequency of 25 cycles, and that the 
ratio for the rotor is 1.30 at a frequency of 12.5 cycles. The equiv- 
alent single-phase leakage reactance of both stator and rotor com- 
bined is 0.64 ohm. The ratio of transformation between terminal 
voltages is 2,200:1,520 volts. The motor is wound for 12 poles. 
The rotor winding 1s connected in star. 

(a) What is the full-load torque calculated on the assumption — 
that the slip is negligibly small? What is the maximum torque 
that the motor can give, and what is the slip at this time? (b) 
What line voltage should be impressed on the motor in order that 
the motor will give one-half of its full-load torque at one-half of 
synchronous speed? What is the value of the equivalent single- 
phase rotor current referred to the stator? (c) What reactance 
should be added to each phase of the rotor winding so that the 
motor will develop one-half of its full-load torque at one-half of 
synchronous speed when the impressed voltage has its rated value? 
What is the value of the equivalent single-phase rotor current re- 
ferred to the stator? (d) What resistance should be added to each 
phase of the rotor winding so that the motor will develop one-half 
of its full-load torque at one-half of synchronous speed when the 
impressed voltage has its rated value? What is the value of the 
equivalent single-phase rotor current referred to the stator? 

Compare the currents calculated in (b), (c) and (d) with the 
full-load value, which is approximately 400 amperes. 


This problem illustrates methods for controlling the speed of an 
induction motor. 

Solutions of the above problems and two new problems will be 
printed in the next issue. 
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Therefore there should be added to 
the rotor a resistance whose equivalent 
value is such as to make the entire re- 
sistance of the rotor winding as given 
above. In this case it would be 

rs V 0.0878°+0.66° 
=0.666 ohm. 


This is the value referred to the stator. 


The actual equivalent single-phase value 
iS 


0.666 (1,480/2,200)?=0.302 ohm. 

Because of the star connection this is 
also the resistance per phase. The actual 
effective resistance of the rotor per phase 
is 

0.0386 1.65—0.0637 ohm. 

Therefore the resistance which should 
te added to each phase of the rotor in 
order that the torque shall be a maximum 
iS 


March 27, 1915 


0.302—0.0637—0.238 ohm. 
The total equivalent resistance referred 
tc the stator is 
R=0.0878-+0.666 
=0.754 ohm. 
The total impedance is 


by [5a] Z=V0.754"+0.66 
=1.00 ohm. 
The current is 
I=2,200/1.0 


=2,200 amperes. 
The power supplied to the motor is 
P=2,200°X0.754 
=3,650 kilowatts. 
The power-factor is 
P F=3,650,000/ (2,200 2,200) 
=0.754 
The starting torque is 
T=—0.282 2,200* 0.666 
=90,800 pound-feet. 
Compare these values with those giv- 
en in (a), (b) and (c). 
| rae oe eee 
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On March 17, before an unusually 
large audience, Dr. W. P. Davey, of 
the General Electric Company, Schenec- 
tady, N. Y., gave an interesting lecture 
on “X-Rays.” The story of the develop- 
ment of X-Ray apparatus was followed 
by a discussion of its practical appli- 
cations, particularly in the medical line. 
In botany the progress of fruit forma- 
tion from bud to berry can be traced 
in a wonderful way. In entomology, in- 
sects, destructive or otherwise, may be 
followed from the egg to maturity. And 
in chemistry the use of the X-Ray has 
a widening sphere. 

When discussing the subject of the 
testing of metals the lecturer showed a 
great number of radiographs by means 
of lantern slides, and concluded his 
address by exhibiting and describing 
the Coolidge tube, produced by Dr. 
Coolidge, of the research laboratory 
at Schenectady. 

—_—_____.2---____— 


Electrical Men Sell Newspapers in 
Louisville. 

Robert Montgomery, manager of the 
commercial department of the Louis- 
ville Gas & Electric Company, Harry 
I. Wood, president of the Harry I. 
Wood Company, and R. E. Brian, man- 
ager of the Louisville branch of the 
Federal Sign System (Electric), assist- 
ed by others, sold papers on a platform 
at Fourth and Chestnut Streets all af- 
ternoon on March 19, having volun- 
teered with a large number of others 
to sell papers to help swell the fund 
for caring for the unemployed of the 
city. The business men of the city 
were well represented for the occasion 
and a large amount of money raised. 

——_—_.2-2- T 

The telephone lines in Melbourne, 
Australia, are at last underground. 
Work to this end has been in progress 
for five years. 
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AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


Meeting in Cleveland, O., March 
18 and 19. 


The 306th meeting of the Amer- 
ican Institute of Electrical Engineers 
was held in Cleveland, Ohio, March 
18 and 19, under the joint auspices of 
the Industrial Power Committee and 
the Cleveland Section. A total of 300 
delegates attended the meeting, which 
was characterized by papers and dis- 
cussions dealing mainly with the com- 
mercial and practical aspects of in- 
dustrial power application. 

The opening session was held on 
Wednesday morning, Howard Dingle, 
chairman of the local Section, presid- 
ing. 

H. R. Cooley, director of public 
safety, represented the Mayor in wel- 
coming the visitors to Cleveland. He 
pointed out the value of conventions 
and the discussion of common prob- 
lems in convention, and referred to 
various analogies in civic problems. 
President Paul M. Lincoln of the In- 
stitute was then introduced, and pre- 
sided at the remaining sessions. 

The first paper was by C. P. Gil- 
pin, entitled “Application of Electric- 
ity to the Ore Handling Industry.” 

The paper gives a general descrip- 
tion of the typical method of handling 
ore from the mine to the blast furnace, 
describing in a general way the ma- 
chinery used in the different steps of 
the process. The general principles 
underlying the application of electric 
motors to these various types of ma- 
chines are discussed, as well as the 
class of motors best adapted to the 
work and the considerations in regard 
to the power installation. The es- 
sential points to be considered are: 1, 
the determination of the shortest path 
over which the ore is to travel; 2, the 
determination of the characteristics of 
the loads in moving ore through this 
path; 3, the designing of the electrical 
equipment to carry these loads with 
minimum peak and maximum reliabil- 
ity, and 4, installation of a substation 
that will handle the load satisfactorily 
and most economically, considering 
both demand charges and the total kilo- 
watt-hours used. In regard to the 
question of choice of motors the au- 
thor holds that preference should be 
given to the mill type where the room 
is restricted and where momentary 
overloads are severe and often repeat- 
ed. Inclosed crane motors are satis- 
factory in the smaller sizes for less 
severe and less frequent service, while 
open-type motors are excellent for 
service of the car-dumper type where 
heating is quite a factor but where 
overloads are not very severe. Either 
railway or mine-type motors may be 
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used with transfer cars, but if the lat- 
ter are installed they should probably 
have a better margin of safety than 
the former, as they are very compactly 
built. Mine motors are, however; very 
convenient in some cases, because they 
are designed for slow-speed, high-tor- 
que work. With regard to the type of 
field winding, experience has shown 
that the series-wound motor is admir- 
able for almost all classes of ore han- 
dling machinery. Occasionally it is nec- 
essary to use a compound-wound motor 
where there is danger of a runaway, 
but the shunt field, especially in the re- 
stricted space available in a mill motor, 
is a distinct point of weakness with re- 
gard in insulation. 

The discussion was opened by D. B. 
Rushmore, of Schenectady, who point- 
ed out the similarity of an ore-han- 
dling system to an electrical transmis- 
sion system. In ore handling, as in 
electrical transmission, the cost of dis- 
tribution is the greatest. He pointed 
out the importance of reducing this 
distribution cost and emphasized the 
value of electric energy in this con- 
nection, 

R. H. McLain, of Schenectady, com- 
mented briefly on the relative merits 
of inclosed and open motors. He 
stated that inclosed motors do work 
for one hour that an open motor would 
do continuously. He thought that the 
root-mean-square method of selecting 
motors should be discontinued, be- 
cause of the accuracy with which mo- 
tor manufacturers can ascertain the 
temperature rise of a motor for a given 
duty cycle. 

H. D. James, of Pittsburgh, thought 
that considerable of the trouble en- 
countered in the past with electrically 
driven ore-handling machinery has 
been due to carelessness in selecting 
both mechanical and electrical equip- 
ment. He thought that criticism of 
inter-pole motors for dynamic brak- 
ing is unjust, but in order to obtain 
satisfactory operation, specifications 
given to the motor manufacturers 
should embody data relative to the 
service that the motors must perform. 

The paper was further discussed by 
D. M. Petty, South Bethlehem, H. F. 
Stratton, of Cleveland, R. R. Selleck, 
of Cleveland, and H. L. Wallu, of 
Cleveland. 

In closing the discussion, Mr. Gilpin 
pointed out that the synchronous con- 
verter substation provided with a fly- 
wheel balancer, will generally be found 
to be cheaper and more economical of 
power than a _ motor-generator sta- 
tion, the flywheel equipment in both 
cases being equal. He thought the- 
motor-generator set may have the ad- 
vantage in certain cases. He favored 
direct-current motors for most ore- 
handling operations, and stated that. 
while alternating-current drive could 
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be provided by installing the necessary 
control equipment in many cases, the 
cost of this equipment would about 
equal the cost of a substation for di- 
rect-current supply. 

A paper entitled “Line Disturbance 
Caused By Special Squirrel-Cage and 
Wound-Rotor Motors When Starting 
Elevators and Hoists,” was then pre- 
sented by J. C. Lincoln, of Cleveland. 
In this paper the author examines the 
cause of line disturbance in starting 
hoists in elevator motors, and draws 
comparisons between the performance 
of wound-rotor motors and squirrel- 
case motors of a special design for 
elevator service. It is pointed out 
that there is a dire lack of ex- 
act knowledge among the build- 
ers of hoists and elevators as to 
the amount of torque actually re- 
quired to start the load, as compared 
to what would be required if there 
were no friction. There is also a lack 
of data from manufacturers of both 
gears and elevators as to how much 
higher the starting torque is than the 
running torque. The paper presents 
diagrams showing graphically the cur- 
rent required for each type of motor 
to produce a given torque, and the 
method of control required by differ- 
ent types of motors. Mention is made 
of a special squirrel-cage motor de- 
signed by the author for elevator duty, 
which has a rotor of very high rėsist- 
ance, and therefore the maximum or 
starting current is only one-third to 
one-half of what it would be with the 
ordinary squirrel-cage motor. The 
torque at starting is about 85 or 90 
per cent of the maximum torque the 
motor could deliver with a rotor hav- 
ing the resistance to give the maximum 
torque. It is stated that a secondary 
advantage of the special squirrel-cage 
motor, from the standpoint of the cen- 
tral station, is its more satisfactory 
service as compared with the wound- 
rotor motor, and its controller. De- 
lays and troubles, due to small re- 
pairs and adjustments on the con- 
troller, slip rings, brush holders and 
brushes, are eliminated. In the con- 
clusion it is pointed out by the author 
that in order that the wound-rotor mo- 
tor may start with less current than 
the special squirrel-cage motor, under 
any circumstances, a controller must 
be provided in which the steps of re- 
sistance are cut out in approximately 
equal time intervals. This is best ac- 
complished by means of a dash-pot, 
and experience has shown the dash-pot 
controller to be subject to so many 
troubles that few of them are used. 

H. D. James, of Pittsburgh, R. H. 
McLain, of Schenectady, and H. L. 
Wallu, of Cleveland, discussed this 
paper. Mr. James stated that in re- 
gard to one of the conclusions of the 
paper, namely, that if the standard 
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series relay type of controller is used 
on the wound-rotor motor, the maxi- 
mum torque must be exerted on the 
first step, for sometimes the maximum 
load has to be lifted, is true only if 
the torque referred to is the torque at 
the drum. He thought that for slow- 
speed freight elevators, a squirrel-cage 
motor had advantages over the wound- 
rotor type. He cautioned against sac- 
rificing service in an elevator installa- 
tion to obtain improved starting con- 
ditions from the central-station stand- 
point. 

Mr. McLain also recommended a 
squirrel-cage motor for slow-speed ele- 
vators, and where peaks do not affect 
the voltage, as in large power systems 
or isolated plants. He thought the 
slip-ring motor much more satisfactory 
where high-speed elevators are used. 

Mr. Wallu stated that the central- 
station company is more interested in 
the duration of the peak than in its 
volume. 

In closing the discussion, Mr. Lin- 
coln stated that the paper discusses 
motors from the standpoint of small 
elevators, only. He agreed that for 
high-speed work a slip-ring motor was 
to be preferred. 

At the session on Friday morning J. 
F. Lincoln, of Cleveland, presented a 
paper entitled “Answer to Some Ques- 
tions on Electric Arc Welding.” This 
paper contains a general description of 
the process of electric arc welding, and 
discusses some of the general prin- 
ciples involved in this work. It is 
stated that all metals can be welded, 
and the electric method is superior to 
any other, because of its ease of ap- 
plication and the economy with which 
heat can be concentrated at any given 
point. The difficulties encountered in 
welding are formation of oxide, ex- 
pansion and contraction under heat, 
and burning through. The formation 
of oxide is particularly troublesome 
in welding brass and zinc, and it is 
usually necessary to puddle the weld- 
ing. This is not necessary in welding 
steel, to which welding is applied to 
a greater extent than any other metal. 
In regard to expansion, it is neces- 
sary to apply heat either all over the 
piece to be welded, or at certain points, 
so that the uneven conctraction giving 
rise to internal stresses will be avoided. 
In the case of cast iron, it is often 
necessary to anneal after welding. The 
trouble from burning through can be 
avoided by backing up the weld with 
a metal face, or by decreasing the in- 
tensity of the arc so that the melting 
through will not occur. In comparing 
electric with other methods of welding, 
it 1s pointed out that the electric arc 
will melt metal in a weld for from 
three to 30 per cent of the cost of 
melting it with the oxy-acetylene blow 
torch on account of the fact that the 
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heat can be applied exactly where it 
is required and in any amount that it 
is required. 

The three most important considera- 
tions in the design of the welding ma- 
chine are the variation of the supply 
voltage, as required by the arc; power 
economy, and conversion from alternat- 
ing current to direct-current energy. 
The usual welding machines consist of 
a motor-generator set, the motor of 
which is adapted to the existing supply 
circuit, and is direct-connected to a 
compound-wound generator delivering 
current at approximately 75 volts. This 
current 1s applied to the arc in series 
with a resistance in order to get the 
variations in voltage required. By this 
method, it is stated that from 80 to 90 
per cent of the current is dissipated in 
heat in the resistance. A machine is 
referred to, designed by the author, 
which will deliver the required voltage 
at the arc without the use of a series 
resistance. With such a machine, the 
cost of operation, using a metallic elec- 
trode, will be 25.2 cents per hour, as 
compared with 72 cents per hour 
using motor generator and resistance, 
and for the carbon electrode 42 cents 
per hour, as compared with 84 cents 
per hour using motor generator and 
resistance. 

A. M. Dudley, of Pittsburgh, pre- 
sented a discussion of this paper, pre- 
pared by E. M. Zook, of Pittsburgh. 
Mr. Zook stated that theoretically all 
metals can be welded, but this does not 
work out in practice. He inquired as 
to the success of welding cast iron. 
He agreed that one of the serious 
drawbacks to electric welding hereto- 
fore has been the lack of skillful oper- 
ators, as the strength of weld depends 
more upon the skill of the operator 
than any other one item. He referred 
to welding in railway shops, where it 
is frequently required to carry on sev- 
eral welding operations from the same 
source of power, and asked if this was 
possible with the machine referred to 
in the paper. 

L. P. Crecelius, Cleveland, referred to 
an installation where arc welding and 
acetylene welding were both used. The 
latter was preferred because of the abil- 
ity to concentrate the flame. 

A. S. Bemis, Cleveland, spoke of the 
relative merits of metallic-arc and car- 
bon-arc welding, and stated that while 
greater speed can be obtained by using 
the carbon-arc, the current consump- 
tion is greatly in excess of the me- 
tallic-arc system. 

D. B. Rushmore, of Schenectady, 
called attention to the service which 
the oxy-acetylene welding companies 
are furnishing to their customers. He 
thought that the success of electric 
welding depended to a considerable ex- 
tent upon furnishing service of equal 
character. 
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C. S. Powell, of Cleveland, inquired 
as to the efficiency of electric welding, 
in cutting metals, as compared with 
acetylene. 

In closing the discussion, Mr. Lin- 
coln stated that cast iron is being suc- 
cessfully welded in many instances. 
However, if it is to be machined, the 
casting must be pre-heated or annealed, 
after being welded. In regard to 
multiple welding, he thought the in- 
dividual operation most efficient, and 
it is possible, because of the saving 
in electric welding, to install as many 
units as desired, where it is necessary 
to perform several operations on a 
single piece of metal. He agreed that 
with the carbon arc the speed of weld- 
ing is twice as great as with metallic 
electrode, but the former can only be 
used when welding steel castings, and 
on heavy work, because of warping 
and oxidation, due to the intense heat. 
As to cutting metals by means of the 
carbon electrode, Mr. Lincoln stated 
that this method was cheaper and 
cleaner than oxy-acetylene, and also the 
latter is limited to cuts of a depth of 
five or six inches. 

A paper was then presented by E. 
H. Martindale, of Cleveland, entitled 
“Troubles Encountered in the Opera- 
tion of Carbon Brushes on Direct-Cur- 
rent Generators and Motors.” 

This paper deals very briefly with 
troubles which affect the operation of 
carbon brushes on motors and genera- 
tors. It should be of great assistance 
to the operator in locating various ma- 
chine troubles and in securing the best 
service from his brushes. The paper 
is divided into five sections, based on 
the location of the cause of trouble: 
(1) field, (2) armature, (3) commutator, 
including brush riggings, (4) external 
electrical, and (5) external mechanical. 

In opening the discussion, D. B. 
Rushmore, of Schenectady, called at- 
tention to the importance of stand- 
ardizing brush sizes. He thought this 
would not only tend to eliminate 
troubles by insuring proper size brushes 
being installed when replacements are 
needed, but it would also reduce the 
cost to the consumer. 

H. R. Edgecomb, of Pittsburgh, 
pointed out that the brush is the weak- 
est link in the direct-current machines, 
and therefore it is of great importance 
that proper attention be given to the 
mechanical, as well as electrical, fea- 
tures of design, manufacture and appli- 
cation. 

R. H. McLain, of Schenectady, 
pointed out that the reason for poor 
commutation can often be traced to 
the control apparatus. where a machine 
is frequently started and stopped. He 
mentioned the case of a 200-ampere 
motor which was reversed at full speed 
across the line without sparking, al- 
though the current reached 1,100 
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amperes. The same machine sparked 
excessively when provided with dy- 
namic-braking equipment. 

D. M. Petty, of South Bethlehem, 
called attention to a frequent cause of 
sparking, namely, poor lubrication. 
Lubricant frequently sticks to brushes 
or brush holders, and causes trouble, 
particularly where machines stand idle 
for some length of time. He recom- 
mended the use of dry lubricants, and 
also urged that brush sizes be stand- 
ardized. 
` W. C. Kalb, of Cleveland, stated that 
the wear of brushes is frequently due 
to burning. Periodic cleaning of com- 
mutators and brushes will elinminate 
this trouble. 

J. H. Lapp, of Cleveland, thought 
that the mica used in commutators 
often caused more trouble than the 
brushes. Because of the extreme hard- 
ness of the mica, the tool used in turn- 
ing the commutator frequently jumps 
over the mica, leaving the surface higher 
than that of the copper. This, of 
course, results in poor commutation and 
sparking. 

J. P. Mallett, of Elizabeth, N. J., 
asked what is proposed in connection 
with the development of pig tails. He 
held that the tendency is for the pig 
tail to become loosened by the frequent 
removal of the brushes, and he advo- 
cated that the design, as well as the 
application, of the pig tail be stand- 
ardized, as well as brushes. 

In closing the discussion, Mr. Martin- 
dale stated that the demand for higher 
current densities for brushes makes 
necessary the continual development of 
this field. He presented a list of brush 
sizes and pig-tail sizes, which the In- 
dustrial Power Committee of the 
American Institute of Electrical En- 
gineers is submitting to the manufac- 
turers for adoption. In regard to mica 
trouble, he recommended applying oil 
to the commutator several hours be- 
fore turning, and also while turning. 
This has a tendency to harden the cop- 
per and soften the mica. In connec- 
tion with lubrication troubles, he said 
that these were usually encountered 
with cheap brushes. There is also some 
trouble from this source, due to operat- 
ing machines at temperatures higher 
than designed for. Pig tails are pat- 
ented by the manufacturers and there- 
fore cannot be standardized. 


At the afternoon session, Bernard 
Lester presented a paper entitled 
“Fractional Horsepower Motor Load.” 

In this paper the author outlines the 
broad and increasing use of fractional 
horsepower motors and the chief 
causes for the advance in popularity 
of motor-driven machines. The suc- 
cess in this field of motor application 
has been largely due to the perfection 
of a reliable and simple single-phase 
motor. The development in the de- 
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sign and construction of the single- 
phase motor is traced from its origina- 
tion to the present time, and the op- 
erating characteristics of the common- 
er types of single-phase motors are de- 
scribed and illustrated by the use of 
speed-torque curves. The correct ap- 
plication of small motors is of utmost 
importance and requires a careful 
analysis of motor characteristics, the 
characteristics of the driven machine 
and of the supply circuit, with the 
limitations of each. The author deals 
particularly with the characteristics of 
the split-phase induction motor, which 
is used so extensively, and points out 
the functions of the centrifugal clutches 
when employed as a component part 
of this motor. A reference diagram is 
presented which is of service in ap- 
plying small motors. 

This paper was discussed by G. H. 
Garcelon, of Pittsburgh, who stated that 
the majority of small motors are 
operated on 110-volt single-phase cir- 
cuits. However, there are many varia- 
tions from this voltage, so that motors 
must be designed to operate under con- 
ditions which are far from ideal. Gen- 
erally the voltage limits must be from 
90 to 120 to give satisfaction. There 
are also many variations in the fre- 
quency of the circuits on which these 
motors are used, and these variations 
must be considered in the design of 
the motors. 

A paper entitled “Factors Involved in 
Motor Applications,” was then pre- 
sented by David B. Rushmore. This 
paper is a tabulation of the factors in- 
volved in motor application, and was 
intended, the author stated, simply as 
an introduction to a discussion on the 
individual features concerned. Sup- 
plementing the presentation of this 
tabulation, Mr. Rushmore presented 
numerous stereopticon views, showing 
various motor applications, and he also 
outlined the plans of the Industrial 
Power Committee for the remainder of 
the year. 

The discussion was opened by A. P. 
Lewis, of Akron, who presented a pa- 
per on the use of motor drive in rub- 
ber mills, following the topics enu- 
merated in the paper. He described the 
processes involved in rubber manufac- 
turing and the characteristics of the 
motors required. He suggested group 
driving for rubber mills, and recom- 
mended the phase-wound motor with 
flexible couplings for numerous drives. 


R. H. McLain, of Schenectady. pre- 
sented a written discussion from C. W. 
Larson, of Erie, dealing with friction 
drive. The towing system at the 
Panama Canal was referred to as a suc- 
cessful application of this method. The 
author also described methods of se- 
curing a uniform co-efficient of fric- 
tion. Mr. Larson also submitted a dis- 
cussion dealing with explosion-proof 
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motors for use in gaseous coal mines. 

W. C. Yates, of Schenectady, dis- 
cussed the safety features of electric 
motors, and illustrated by means of 
stereopticon views the various safe- 
guards and safety features which have 
been developed. 

J. P. Mallett presented a written dis- 
cussion from C. A. Austin, of New 
York, dealing with a comparison of 
line-shaft drive and individual motor 
drive, from the insurance standpoint. 
It is stated that the insurance com- 
panies are recognizing the improved 
conditions which result from an in- 
Stallation of individual motor drive 
from an underwriting point of view, 
and are reducing premiums accordingly. 
A case is mentioned of a machine shop 
employing 25 motor driven machines 
having an annual pay roll of $50,000. 
The premium for liability insurance per 
hundred dollars of pay roll is 10 per 
cent lower than the premium when the 
entire plant was driven from a steam 
engine. 

William Baum, of Schenectady, pre- 
sented, by way of discussion, an il- 
lustrated paper dealing with the use of 
electrical equipment in gaseous mines. 
He pointed oùt that the development 
of protective apparatus, first in Europe, 
and later in this country, permits of 
the installation of electrical apparatus 
with the utmost safety. 

Harold Goodwin, Jr., of Philadelphia, 
presented a written discussion dealing 
at some length with the relative ad- 
vantages of alternating and direct-cur- 
rent apparatus. 

C. R. Weiss, of Philadelphia, pre- 
sented data on chain drive, and showed 
various views of installations of this 
character. 

A. M. Dudley, of Pittsburgh, dis- 
cussed the subject of industrial motor 
application from the standpoint of fre- 
quency, phase and voltage of the mo- 
tors to be determined upon. He recom- 
mended 60 cycles for general use and 
25 cycle energy for slow-speed, heavy 
work. Three phase systems are most 
common, and voltages of 110 for light- 
ing and small power, and 220 for heavy 
work, were advocated. 

C. Fair, of Schenectady, presented a 
written discussion dealing with in- 
dividual motor drive versus group drive 
for machine-tool operation. He states 
there are only a few instances where 
group drive is to be preferred. 

An informal banquet was held on 
Thursday evening, at which H. J. 
Davies acted as toastmaster, and ad- 
_ dresses were made by David B. Rush- 
more, of the General Electric Com- 
pany: C. S. Howe. of the Case School 
of Applied Science: Paul M. Lincoln, 
president of the American Institute of 
Electrical Engineers, and Samuel G. 
McMeen, president of the Columbus 
Railway, Light & Power Company. 


New England Question Box Con- 
vention. 


A very unique and successful gath- 
ering of electrical men of New Eng- 
land was held at the American House, 
Boston, Mass., March 11 and 12. The 
discussion was in the form of questions 
and answers pertaining to electrical 
problems encountered in present-day 
practice and much information of val- 
ue was brought out. A portion of the 
discussion on the first day of the con- 
vention was published in our last issue. 
The subjoined is a record of the trans- 
actions for the remaining sessions. 

An effective and cheap method of 
protecting the ends of cable in iron- 
base ornamental lamps is to provide 
a porcelain bushing one inch in diam- 
eter and six inches long, and filled 
with compound. Another suggestion: 
numbering, initialing and designating 
underground cables, poles and cross- 
arms, with a durable composition tag, 
thus doing away with stenciling poles 
and croSss-arms. 

On the subject of tests of 500-volt, 
three-phase secondary circuits for 
grounds, it was reported as one com- 
pany’s practice that tests were made 
monthly, the trouble men clearing 
them up. For grounding where no 
water system exists, one method sug- 
gested is to place a coil of wire at the 
base of the pole and ground to that. 
The use of silicate of soda to induce 
moisture, in place of salt, was recom- 
mended. A company operating in the 
country districts grounds all secondary 
transformers at the pole, using a six- 
foot, 0.75-inch solid rod driven deep 
in the ground, this being done at ev- 
ery third or fourth pole also. 

To protect the public from electrode 
dust when trimming magnetite lamps, 
a bag is used, especially when windy. 

It was held by some to be good 
practice to remove a meter and install 
a new one when complaint of meter 
accuracy is made, though some ob- 
jected on the ground that it would jus- 
tify the complainant in unreasonable 
claims. - When the new meter is in- 
stalled, economy in current use is 
likely to follow, and the customer uses 
the figures to substantiate the justice 
of his complaint. 

H. A. Sawyer, Amesbury, Mass., 
held this view. E. D. Blackwell, Bran- 
don, Vt., advocated putting in a stand- 
ard meter in addition to the one al- 
ready installed and checking up the 
two in the customer’s presence. 

O. W. Halladay, Marlboro, Mass., 
held that the best location for meters 
was in the cellar, nearest the point of 
entrance, when secondaries are ground- 
ed on water pipes. Otherwise, the 
hrst floor would be preferable, owing 
to greater convenience for readers. 

The subjcct of advertising matter 
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was fully discussed. Members differed 
as to whether inclosing circulars with 
monthly bills is of advantage. The 
Boston Edison Company does not do 
this. 

The chairman thought that the recip- 
ient of a bill is in little humor for con- 
sidering the purchase of new stuff; sep- 
arate mailings are preferable. 

Inducement to equip stores, etc., 
with gas-filled incandescent lamps of 
large capacity is by trial installation 
of these units for three days, fur- 
nished by one member company. 

The practice of lighting allowance 
on wholesale power rates was taken 
up. In Cambridge 20 per cent of the 
customer’s load is allowed for lighting. 
In Lowell, on a minimum of $650 a 
month, large customers use energy re- 
quired for lighting at the same rate 
by installing their own transformers 
on the company’s 550-volt lines. This 
is the voltage at which private factory 
plants generally operate in that city. 
Fitchburg allows 15 per cent for light- 
ing. Two meters are installed, and 
the current in excess of the allowance 
is billed as excess lighting under a 
different rate. This rule applies to all 
customers, large or small. 

The Providence company allows 20 
per cent of kilowatt-hour consumption 
to be used for lighting. on wholesale 
contracts. The Worcester company 
permits any customer with 50 or more 
connected horsepower to use an 
equivalent of 20 per cent of the load 
for light, the customer installing trans- 
formers from 550 volts. In Woon- 
socket, R. I., light from power serv- 
ices is allowed, two meters being in- 
stalled, one main meter and one de- 
mand meter. The customer may put 
in a 110-volt transformer. None of 
the customers uses over 15 per cent 
for lighting. Combined rates apply to 
department stores, both services being 
on a demand basis. 

In Cambridge, an average of 50 to 
60 kilowatts are used by large custom- 
ers in 300-kilowatt power installations. 

A good suggestion as to procuring 
business of tenants, which is an im- 
provement over the rental plan, is to 
make a simple business proposition to 
the landlord, after having created an 
interest in electric service on the part 
of the tenant. The central station 
suggests an increase in rent of 10 per 
cent on the cost of the electric instal- 
lation. This is scarcely felt by the 
tenant, as it would add only 20 or 30 
cents a month. This plan has a tend- 
ency to get a better class of subscrib- 
ers for service, with no loss in rental 
to the landlord. A form letter is sent 
to house owners outlining the proposi- 
tion. 

A saw mill was finally persuaded to 
install electric drive. A few weeks 
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later the agent called and found the 
mill owner not only satisfied but en- 
thusiastic over the new mode of oper- 
ation. He had found a market for the 
refuse which paid for electric current, 
and he was also able to dispense with 
the services of a licensed steam engi- 
neer. 

A Boston suburban company report- 
ed an electrically driven re-saw mill 
operated by a lumber company, which 
sells its baled shavings and sawdust at 
20 cents a bale, the revenue being suf- 
ficient to pay 75 per cent of the power 
bill for the plant, after cost of labor 
for baling has been deducted. 

The high cost of washing machines 
for home use was considered a handi- 
cap in introducing these appliances. 
The suggestion was made that in 
household appliances one motor ought 
to do the work for several machines, 
perhaps being removable and capable 
of attachment to other units. 

The subject of heating by electricity 
was presented to some extent by R. 
J. Patterson, of the Central Maine 
Power Company. The claim was 
made that three-cent electricity is a 
cheaper fuel for cooking than coal at 
$6.00 a ton. “Until recently, heating 
water by electricity has been too ex- 
pensive for ordinary household use,” 
said Mr. Patterson. “Difficulties have 
been overcome, and now it is within 
the means of every householder to 
heat water electrically. To supply 50 
gallons of scalding hot water electric- 
ally, drawn all at once or a gallon at 
a time, costs from $4 to $6 a month, 
which compares favorably with gas 
heaters. An instantaneous electric 
water heater connected to an ordinary 
hot-water system operating at 90 per 
cent efficiency will heat 50 gallons to 
118 degrees with 7 kilowatt-hours, 
which, at 3 cents a kilowatt-hour, 
amounts to 21 cents a day.” Figures 
on cooking gave actual costs in favor 
of using electricity, other advantages 
being thrown in for full measure. Ex- 
periments on a water-heating unit de- 
vised by Mr. Patterson were made by 
the appliance department of the Bos- 
ton Edison Company. These showed 
that the temperature of 145 pounds of 
water per hour was raised from 46 de- 
grees to 140 degrees Fahrenheit, equiv- 
alent to 13,572 thermal units per hour. 
The input of electricity was 4,400 
watts, equivalent to 15,017 units per 
hour; thus the efficiency of the appa- 
ratus was 90.3 per cent. There is an 
apartment house in Worcester, Mass.. 
in which the only cooking provision is 
electric ranges. 

The maximum demand of an instal- 
lation is seldom more than twice the 
average. Energy per person for cook- 
ing may safely be reckoned one kilo- 
watt-hour a day. The ordinary range 
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sufficient for a family of six, with a 
connected load of five kilowatts, con- 
sumes about 150 kilowatt-hours a 
month, said Mr. Gale, of the Simplex 
Electric Heating Company. At a 
three-cent rate, electric cooking is as 
cheap as gas at $1.00 a thousand feet. 

Members pointed out that consump- 


tion of current by electric cookers is 


often inordinately high the first month, 

because the operator does not fully 

understand the apparatus. 
Miscellaneous Suggestions. 

On wiring a public hall, a company 
finds it to advantage to install a time 
switch which it maintains at a mini- 
mum charge of one dollar a kilowatt 
per month, all current being supplied 
at the regular rate. 

Another company is making a prop- 
osition to merchants to install a trial 
lighting arrangement with the proviso 
that if it proves inconvenient for the 
customer to purchase the outfit at the 
end of the trial period of one to six 
months, the company will carry the in- 
stallation on a 15-per-cent basis; i.e., 
pay 15 per cent annually on the cost 
for the use of fixtures and wiring, with 
the option of buying them at any time 
and receiving a rebate of 9 per cent 
on the cost. The remaining 6 per cent 
is ample to cover interest, and thus the 
plan is self-supporting, at the same 
time providing revenue through regu- 
lar supply of current. 

A plan for installing power on trial 
is along similar lines. A manufacturer 
is offered a complete installation of 
motors ready to operate, and he is al- 
lowed to use this on trial for a year, 
he paying 15 per cent on the retail 
price of the motors and the contract 
price of installing. At the end of the 
year, if satisfied, he may either buy at 
retail cost or continue to lease at 15 
per cent annually. If he chooses to 
discontinue electric drive, the company 
disconnects the motors and reconnects 
as originally operated, at its own ex- 
pense. This seldom happens. 

In a New England city both the reg- 
ular patrolmen and those in charge of 
street lamps are required to report out- 
ages on customers’ signs. If the out- 
age is a carbon lamp, it is replaced 
without notifying the owner. If Maz- 
das, on which there is a charge, the 
customer is either called by telephone 
or consulted by the lamp man before 
replacing. 

An informal dinner was held at the 
American House in the evening, more 
than 250 being present. Afterward a 
large delegation attended the Boston 
Auto Show in a body. 


Electric Vehicles. 

The second day of the convention 
was given over to the subject of elec- 
tric vehicles. President Gibbs of the 
motor car organizations opened the ses- 
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sion at 10:30 a. m. and turned the 
meeting over to E. S. Mansfield, as 
manager for the day. Mr. Mansfield 
said that a better feeling as to business 
exists throughout the country and now 
is the time to prepare for future cam- 
paigns. Mr. Miles, of the Boston Edi- 
son Company, announced that passes 
were available for visitors to inspect 
the garages and service station, and 
many took advantage of the oppor- 
tunity between sessions. 

Day Baker, chairman, predicted a 
great impetus to business the coming 
year. The electrical industry has shown 
its confidence in the electric vehicle 
and pointed the way for other indus- 
trial firms to follow. C. F. Smith, of 
the Boston Edison Company, reported 
14 months as the life of thin-plate 
batteries in emergency service of the 
Boston company. Mr. Baker said that 
customers other than central stations 
often get better work from batteries 
than do the latter. 

‘Fred B. Neely, of the Electric Stor- 
age Battery Company, gave some in- 
teresting data respecting Ironclad bat- 
teries. One such is now in its fourth 
year of service and has run _ 35,000 
miles. Thin-plate batteries have a life 
of 350 to 450 working days and run 
up to 8,500 miles, the negative plates 
lasting 630 days. The best mileage 
is Obtained by getting full day’s work 
out of the vehicle. 

Mr. Smith held that the life of bat- 
teries should be reckoned in cycles, 
or gassing periods. 

J. F. McDonald, of Cambridge, told 
of Ironclad batteries which have run 
30 months and 20,000 miles. They 
were thoroughly cleaned after 18 
months and are good for a total of 
3.5 to 4 years. 

Mr. Neely spoke of the general ten- 
dency of central stations to increase 
the size of conductor for garage serv- 
ice. A member described a new de- 
vice for removing the elements from 
battery jars, which practically eliminates 
breakage. The danger of breakage 
in trucks which are regularly backed 
against a platform was considered, and 
means of obviating the difficulty were 
mentioned: The adoption of the flexi- 
ble jar, or the solid lead connection 
replaced with copper, lead-coated. The 
standardization of batteries at 42 or 
44 cells was advocated, it being point- 
ed out that the cost of charging is as 
great for a 24-cell battery as for one of 
44 cells. 

R. B. Daggett, Boston, suggested 
that in charging by the constant-poten- 
tial method, vehicles should be put on 
charge at 10 or 11 p. m. and escape the 
station peak load. At Salem and Man- 
chester, N. H., a specially low rate is 
offered after 10 o'clock. Advantages of 
direct-connected two-motor drive were 
explained. 
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Mr. Smith said the best method of 
treating a chain of chain-drive-type 
cars is to remove it, boil it in caustic 
solution an hour, immerse in tallow 
and beeswax, and replace it. Heavy 
cylinder oil should be applied daily. 

The Amoskeag Manufacutring Com- 
pany, Manchester, N. H., has devised 
a chain cleaning and lubricating device, 
consisting of a cylinder which runs 
the chain through a bath of oil. The 
company has two sets of chains for 
each vehicle and changes them each 
week. 

W. M. Thayer described a plan by 
which his company, the Hartford Elec- 
tric Light Company, pays a dividend to 
each purchaser of an electric car in 
the territory. If a man buys a 750- 
pound truck he is given $4 multiplied 
by the whole number of electrics de- 
livered in Hartford during 1915; if 
he buys a five-ton truck he is given 
$14 on each electric delivered in Hart- 
ford during 1915. Cars of intermediate 
Capacities carry varying premiums. 
This gives an incentive to electric- 
car users’ to boost the game, and the 
central station thus shares the profit 
derived from its service with new 
purchasers. There are 61 trucks in 
Hartford. They are cared for and gar- 
aged at $2 a week by a company or- 
ganized for the purpose. The Hartford 
central station supplies charged bat- 
teries at a fixed rental price. 

A plan soon to be introduced by 
the Buzzards Bay Company is to have 
garages fix charging rates on a par 
with the retail price of gasoline, and 
sell energy to the garages on a par 
with the wholesale price of gasoline. 
This plan enables the garage owner to 
make an equal profit on electric vehi- 
cles and those of the gasoline type. 

C. H. Miles said a charging station 
is located in every large town in 
Southern New England. A list is 
soon to be issued in pamphlet form. 

Mr. Cook held that up-to-date elec- 
tric cars consume only about half the 
energy formerly required. 

Costs of electric motor cars came in 
for animated debate. Members wished 
to see prices reduced so as to place 
the electric within the reach of all. 

E. W. M. Bailey, of Amesbury, point- 
ed out the difficulties of producing elec- 
trics on the Ford plan. Standardizing 
parts would greatly reduce costs. 

Mr. Sawyer, of Salem, thought man- 
ufacturers of pleasure cars paid too 
much attention to feminine tastes. He 
suggested the manufacture of a serv- 
iceable car for business purposes, good 
for 30 miles or more on a charge, with 
more cells and fewer plates. Let high- 
er-voltage motors be employed and 
save resistance. | 

At a meeting of Class A members 
changes in the constitution of the 
association were approved, and it was 


voted to fix a registration fee for 
the annual convention at $3. 
Friday Afternoon Session. 

At the afternoon session, A. F. 
Townsend, Woonsocket, R. I. pre- 
sented figures showing operating costs 
of two Bailey electric runabouts em- 
ployed in company service by the su- 
perintendent of the Pawtucket Divi- 
sion of the Blackstone Valley Gas & 
Electric Company. Maintenance and 
operation costs for both cars for the 
year 1914 were as follows: 


Cost 
Cost. per mile. 
Direct Current at 3 cents 
per kilowatt-hour...... $603.96 $0.0173 
Tires sra isno e t rnana Se and 827.93 0.0238 
Repairs .....essssasesssoe 807.86 0.0232 
Operating Labor.......... 237.28 0.0068 
Distilled Water........... 35.62 0.0010 
Battery Solution.......... 18.75 0.0005 
Total operating and 
maintenance ......... $2,577.00 $0.0739 
Miscellaneous Expense... 45.60 0.0013 
Fixed Charges: 
Depreciation at 125 per 
COM Gite cles Gare ae ae $557.50 $0.0159 
Interest at 6 per cent.... 267.60 0.0076 
Insurance .........cc cee ee 95.00 0.0027 
Total fixed charges..... $920.10 $0.0262 
Total expenses ...... $3,497.10 $0.1001 
Run- Run- 
about about 
A. B. 
Days in service during year 3236 337 
Total mileage ............ 14,8? 20,041 
Average miles per day..... 44 60 
Total kilowatt-hours........ 9,161 10,971 
Average kilowatt-hours per 
mile ecse ae enti aaa sak 0.62 0.55 


Figures on the cost of operation and 
maintenance for a 1,000-pound Baker 
electric delivery wagon operated in 
Woonsocket, were: for January, 1915, 
a total of $178.82, including fixed 
charges. For 25 months to February 
1. 1915, $2,257.26, or 15.53 cents a mile. 
The truck ran 14,426 miles in all. Op- 
erating costs per mile were: tires, 1.35 
cents; current at 3 cents, 2.44; oil and 
waste, 0.004; rectifier tubes, 2.13; labor, 
0.51; insurance, 1.51; supplies, 1.48; la- 
bor of maintenance, 2.66; fixed charges, 
2.90 cents. 

P. D. Wagoner, of the General Vehi- 
cle Company, said the business is mov- 
ing forward despite present business 
conditions. Hindrances to a fuller ap- 
preciation of the advantages of these 
vehicles are the lack of knowledge of 
their simplicity and economical main- 
tenance, the feeling that the electric is 
still in an experimental stage; and 
dearth of data on the performance of 
electric trucks as compared with gaso- 
line cars and horses. The fact that 
60 per cent of orders are repeat 
orders is proof that those who know 
the electric appreciate its merits. Mr. 
Wagoner thought the time not yet 
come when a low-cost, efficient electric 
can be produced. It might be possible 
to produce a light, cheap electric for 
present users who know how to handle 
the storage battery car. 

Many lighting companies do not ap- 
preciate the profits they might derive 
from off-peak charging. Little added in- 
vestment 1s required, and the noon 
valley as well as the night period could 
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be utilized. Unit costs are often high- 
er on cars operated by central stations 
than those owned by other concerns, 
due to long stand-still periods when 
out on line work. 

F. H. Smith, Worcester, stated that 
the lighting company in that city is 
ready to assist purchasers of cars to 
pay for machines bought on the in- 
stalment plan. Mr. Smith presented 
figures showing operating and mainte- 
nance costs of company machihes in 
size from a 7,000-pound cable truck 
down to runabouts. Including energy 
at 2 cents per kilowatt-hour, the costs 
ranged from 60.6 cents per car-mile to 
11.2 cents, based on 18 months’ rec- 
ords. The high cost per mile of the 
cable truck was due to the long periods 
of idleness while on line work. 

Speakers pointed out the advantage 
of boosting charges at noon when 
snowy roads have to be traversed. 
Under such conditions energy con- 
sumption may be increased 30 per cent, 
but full daily mileages are readily 
maintained. 


C. F. Smith, of the Boston Edison 
Company, said that by reducing the 
sprocket and ratio of gear in snowy 
times, better mileages can be secured. 
Another speaker said that by giving 
a battery an overcharge twice a month, 
one not fully discharged daily will 
give rated service. Mr. Skinner, of 
Providence, held that by keeping spare 
controller parts on hand, protracted 
delays in service can be obviated. 

Day Baker, of the General Vehicle 
Company, thought manufacturers of 
trucks cannot afford to give trial serv- 
ice to prospective purchasers, for any 
long periods. In reply to questions 
as to the weight of trucks, he men- 
tioned instances where machines have 
been greatly overloaded. 

Operating and maintenance costs of 
two Bailey roadsters owned by the 
Malden Electric Company showed an 
outlay, including fixed charges, 11.5 
and 12 cents a car-mile. The period 
covered was six months. 

W. O. Adams, of the Eldridge Man- 
ufacturing Company, said about 50 
electrics in fire-department service are 
now being operated, principally in 
Philadelphia, Pa., and Springfield, Mass. 
The electric so employed is an object 
lesson and an advertisement. The ex- 
cellent care of these machines, the 
fixed routes and the comparatively low 
mileage requirement, show these cars 
under favorable conditions. The serv- 
ice is reliable and satisfactory. 

The chairman said the Springfield 
apparatus is being run with the origi- 
nal batteries, though in service several 
ycars. Interchangeable trays carry the 
batteries, one extra tray being kept in 
each engine house as a reserve. Each 
battery is completely discharged week- 
ly. 
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NATIONAL ASSOCIATION OF 
ELECTRICAL INSPECTORS. 


Convention in New York City, March 
23-25. ` 


(By Special Telegraph.) 

The biennial convention of the Na- 
tional Association of Electrical Inspec- 
tors opened on Tuesday morning of 
this week with an attendance of 45 
members at the first session. Presi- 
dent Thomas Henry Day called the 
session to order at 10:45 a. m., and im- 
mediately delivered his presidential ad- 
dress. 

He referred to his four years’ work 
as president of the Association. 
Throughout it has been the aim to 
make the Association truly national. 
Its activities have been broadened out, 
and now six sections have been organ- 
ized. Mr. Day recommended extend- 
ing the work still further by creating 
new sections, and he proposed the ap- 
pointment of a committee to further 
this work. Provision should also be 
made for foreign members. He urged 
members to send questions respecting 
interpretation of the Code freely to the 
secretary. The sections should receive 
more papers from the members and 
these should be forwarded to the secre- 
tary for publication in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN. Pres- 
ident Day had appointed C. W. Mitch- 
ell as delegate to the World’s Insur- 
ance Congress to be held at San Fran- 
cisco this year. In concluding his ad- 
dress, Mr. Day suggested that a salary 
be set aside for the secretary. 

The president’s address was referred 
to a committee, consisting of W. L. 
Smith, C. A. Hannan and J. B. Mc- 
Carthy. New members of the Associa- 
tion were elected as follows: R. S. 
Graham, Stamford, Conn.; John W. 
Kelly, Jr., Camden, N. J.; Henry G. 
Schaub, Paterson, N. J. 

The report of Secretary-Treasurer 
W. L. Smith was then presented 
This showed there was a balance on 
hand in the treasury of $12. The As- 
sociation now has 278 active members. 
During the past two years 112 ques- 
tions have been received by the secre- 
tary, and of these 75 were sent to the 
Executive Committee and answered by 
its members. Mr. Smith referred to 
frequent discrepancies in the answers 
received, and the desirability of pub- 
lishing them as received rather than ed- 
iting before publication. 
was accepted. 

Eugene N. Davis then presented a 
brief oral report of the work of the 
Executive Committee, of which he was 
chairman. 

Election of officers was then taken 
up. President Day declined a renomi- 
nation as president and also as repre- 
sentative on the Electrical Committee. 


The report. 
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The election which ensued, and which 
was unanimous, resulted as follows: 

President, H. S. Wynkoop, New 
York City. 

Vice-President, Washington Dever- 
eux, Philadelphia, Pa. 

Secretary-Treasurer, William Lin- 
coln Smith, Concord, Mass. 

Representative on Electrical Com- 
mittee, R. P. Strong, New Orleans, La. 

The discussion of proposed changes 
in the Code was then taken up, and the 
question of approving concentric wir- 
ing was discussed by George L. Colli- 
son, Arthur Lewis, J. B. McCarthy and 
W. L. Smith. It was thought by most 
or the speakers that it would be difh- 
cult to get proper installation and good 
grounds. A motion was passed to sup- 
port the report of the Committee on 
Grounded Concentric Wiring Systems, 
which is a subcommittee of the Elec- 
trical Committee N. F. P. A., and 
which had recommended that no rules 
or amendments to the National Electri- 
cal Code covering the subject be adopt- 
ed at this time. 

The remainder of this session was 
given over to discussion of the first 
proposed amendment to Rule 23d, re- 
quiring a cabinet for the installation of 
switch and cfitout. No detinite action 
was taken on this point, however. 

The afternoon session opened with 
the report of the Committee on the 
President’s address, which was pre- 
sented by W. L. Smith. The recom- 
mendation for a committee on section 
organization was approved, and also 
that action be taken to admit foreign 
members. This report was adopted. 

The discussion of Code questions 
was then continued. Proposed changes 
in Rules 35a and 35b were first taken up, 
but no action was taken. Further dis- 
cussion then ensued on the proposed 
change in Rule 23a, in connection with 
the fifth proposed amendment to the 
same rule, and also the fifth amend- 
ment to Rule 24a. There was general 
approvel to the use of a cabinet, but 
objection to eliminating the cutout in 
front of the switch. No final action 
was taken, however. 

The motion was carried providing 
for the appointment of a committee 
consisting of W. L. Smith, John T. 
Pownall and O. E. Smith, to draw up an 
amendment for future revision of the 
Code requiring a cutout on remotely 
located polyphase or split-phase mo- 
tors, which would disconnect ajl phases 
when one is opened. The inspectors 
cited many cases in which opening of 
one phase caused overheating of motor 
and subsequent burnouts. 

The discussion was then taken up of 
the first amendment proposed to Rule 
30a. No final action was taken on this. 
Rules 72, 77, etc., relating to sockets 
for grounded systems, were then taken 
up. It was stated that the proposed 
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amendments to these rules have no ref- 
erence to concentric wiring, which sub- 
ject was further discussed. A motion 
was passed favoring the third amend- 
ment to Rule 32e, permitting the use of 
flexible cord for temporary displays in 
show windows. The proposed change 
to Rule 12b, permitting cables for sur- 
face loops, was favorably discussed. 
Triplex cable is already being used in 
New York City and elsewhere with 
good results. The various practices in’ 
connection therewith were discussed. 
A motion was passed to support this 
proposed change in the rules. 

The banquet held in the evening was 
attended by nearly 100, and was a very 
delightful affair. Credit for the ar- 
rangement was due to Alfred E. Bra- 
dell of the Sprague Electric Works. 
J. C. Forsyth acted as toastmaster. 
Speeches were made by-President Day, 
President-elect Wynkoop, Theodore I. 
Jones, William Lincoln Smith, J. E. 
Latta, Calvin B. Roulet and George E. 
jruen. ; 

Many tributes were paid to James E. 
Cole, representative of the Association 
on the Electrical Committee, who was 
unable to be present. A motion was 
passed expressing the sentiment that 
the services of Mr. Cole should be re- 
tained on the Electrical Committee in 
some other capacity. A unanimous 
vote of thanks was passed for Presi- 
dent Day for his valuable services to 
the Association. Mr. Wynkoop spoke 
Strongly in favor of making the Asso- 
ciation imternational in scope, and of 
holding annual instead of biennial 
meetings. 

T. I. Jones, of the Brooklyn Edison 
Company, told why the central stations 
were anxious to secure concentric wir- 
ing. They must have increased load on 
account of the steadily increasing 
lamp efficiencies.: Mr. Forsyth was in 
favor of concentric wiring, not in order 
to cheapen the cost of wiring, but to 
permit greater increased use of elec- 
tricity, which is the safest form of 
light and power. 

Everyone in attendance at the con- 
vention was unanimous in the opinion 
that it‘’was the best and largest attend- 
ed convention the Association ever 
had. Wednesday and Thursday were 
spent by the members in attendance at 
the meetings of the Electrical Commit- 
tee. During the committee meeting on 
Tuesday morning, Washington Dever- 
eux suddenly became ill and had to be 
tuken home to Philadelphia; this was 
the only unfavorable feature of the en- 
tire convention. 

Pee ek Cee 

For the first six months of operatior 
of the Coon Rapids hydroelectric de- 
velopment, under lease to Minneapolis 
General Electric Company, the output 
of the generating station was 16,651,860 
kilowatt-hours. 


602 


Electrical Supply Jobbers at Haw- 
thorn. 

One of the most interesting features 
of the meeting of the Electrical Supply 
Jobbers’ Association which was held at 
Chicago, March 17, 18 and 19, was 
the trip on Friday afternoon of the 
jobbers and their friends to the Haw- 
thorn Works of the Western Electric 
Company. The illustration herewith 
shows the big group assembled at 
Hawthorn. As was pointed out in the 
last issue, the meeting was noteworthy 
in point of attendance of the leading 
representatives of electrical manufac- 
turers, who held an important joint ses- 
sion with the jobbers on Thursday 
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Business and Technical Experts 
Meet on Concentric Wiring. 
(By Telegraph.) 

At the Biltmore Hotel, New York 
City, on March 23, 1915, was held the 
first meeting of the representative com- 
mittee of business and technical ex- 
perts elected on March 9, 1915, by the 
manufacturers of electrical supplies and 
materials entering into electrical con- 
struction, under the following resolu- 

tion: 

“Resolved, that a representative com- 
mittee of business and technical ex- 
perts be appointed to investigate the 
all-insulated system of building wiring 


as used at present in this country, and - 
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assigned to them, the committee de- 
cided that the first and basic question 
must be the determination of the rel- 
ative efficiencies under headings (A) 
and (B) of the above resolution. 
First:—Present system of insulated 
circuits in buildings. 
Second:—Grounded return circuits. 
To give to the committee a sound 
basis for further procedure, the follow- 
ing gentlemen were elected as a sub- 
committee to immediately collect avail- 
able data as to the advantages and dis- 
advantages of grounded-return sys- 
tems for building construction: 
C. E. Corrigan, National Metal Mold- 
ing Company. 


Group of Jobbers at Hawthorn Plant of Western Electric Company —Left Hand. 


morning. At this meeting pertinent 
business topics were discussed very 
frankly and able addresses made by 
W. W. Low, president of the Electrical 
Appliance Company, Chicago; H. B. 
Crouse, president of the Crouse-Hinds 
Company, Syracuse, N. Y.; J. C. 
Bridgeman, general manager of the 
Hazard Manufacturing Company. On 
Thursday afternoon a paper was pre- 
sented by Mr. W. N. Matthews, presi- 
dent of W. N. Matthews & Brother, 
St. Louis, Mo. 

The meeting of the executive com- 
mittee on Wednesday evening re- 
elected Franklin Overbagh genera! 
secretary and T. M. Debevoise was 
continued as general counsel of the 
association. 


coincidently investigate grounded re- 
turn systems together with concentric 
wiring: 

“First:—To determine the relative 
efficiencies of the two systems. 

“(A)—As to safety to persons. 

“(B)—As to protection against fire. 

“(C)—As to the possible provision 
of methods of wiring at low cost, com- 
bined with ease of installation and 
sufficiently attractive appearance to ob- 
tain popular approval. 

“Second:—To present to the entire 
industry the results of its investigations 
in the form of concrete recommenda- 
tions, including standard systems, 
standard devices, and standard ap- 
pliances.” 

After extended discussion of the work 


W. H. Blood, Jr., National Electric 
Light Association. 

G. S. Lawler, Associated Factory Fire 
Insurance. 

J. R. Strong, Tucker Electrical Con- 
struction Company. 

S. W. Stratton, Bureau of Standards, 
Washington, D. C. 

D. C. Jackson, Massachusetts In- 
stitute of Technology. 

The wide-spread effect of so radical 
a change in American wiring systems 
as would result from the complete adop- 
tion of grounded returns causes the 
committee to begin its investigations by 
thoroughly sifting the supposed theoret- 
ical advantages of that system, and so 
far as possible obtain authentic data 
of the results obtained in England and 
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Europe where the grounded returns 
have been used to some extent. 

Until the committee secures per- 
manent headquarters, those interested 
in this subject are invited to address 
communications to the committee, care 
of Leroy Clark, chairman, 114 Liberty 
Street, New York City. 

eee EEE 
Flow of Energy Through Trans- 
mission Lines. 

A joint meeting of the Chicago Sec- 
tion, American Institute of Electrical 
Engineers, and the Electrical Section, 
Western Society of Engineers, was held 
in Chicago on the evening of March 22 
at which Paul M. Lincoln, president of 
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or the ribbon is proportional to the 
amount of energy passing at any point. 
Energy losses at various points in the 
circuit are shown as branches from the 
main ribbon proportional to the losses. 
Mr. Philip uses the term magnetizing 
power for all reactive power, denoting 
condensive or charging power as nega- 
tive magnetizing power. 
— 

Electric. Prosperity Week 

Launched by Society for Elec- 

trical Development. 

The Executive Committee of five ap- 
pointed for the Society for Electrical 
Development, Incorporated, to handle 
the details of a national campaign for 
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engineering field developments of the 
society. 

Following an interesting discussion 
and considering several previous meet- 
ings with other prominent men of in- 
dustry, and further considering the 
sentiment and all conditions affecting 
central stations, manufacturers, job- 
bers, contractors and dealers, the ex- 
ecutive committee decided upon the 
week including December 1, 1915. The 
exact date of opening will probably be 
November 27. Indications point to tre- 
mendous activities, with the whole elec- 
trical industry moving forward in a 
united front. A resolution, as follows, 
was passed. 


Jobbers at Western Electric Company Plant—Right Hand. 


the American Institute, acted as chair- 
man. | 

Robert A. Philip, of the Stone & 
Webster Engineering Corporation, read 
a paper entitled “The Flow of Energy 
Through Transmission Lines.” This 
paper described a new graphical method 
of representing flow of energy which is 
applicable to practically all forms of 
energy, but was developed particularly 
to elucidate the conditions in electrical 
circuits. The method makes use of two 
ribbons, of which one represents the 
flow of energy proper and the other 
(drawn with a web at right angles to 
the former) represents reactive power, 
commonly misnamed wattless power. 
The direction of the ribbon shows the 
direction of the energy and the width 


an Electric Prosperity Week held an 
important meeting on March 24, at the 
Railway Club, New York City. The 
members of the Executive Committee 
of five are A. W. Burchard, vice-presi- 
dent. General Electric Company, and 
chairman of the committee; Gerard 
Swope, vice-president, Western Electric 
Company; J. R. Strong, Tucker Electric 
Construction Company: Frank H. 
Smith, vice-president, United Electric 
Light and Power Company, New York; 
Hugh M. Wilson, vice-president, Mc- 
Graw Publishing Company; and asso- 
ciated with these are J. M. Wakeman, 
general manager, Society for Electrical 
Development; H. W. Alexander, man- 
ager, department of publicity; and 
George B. Muldaur in charge of the 


“Resolved, That under the general 
guidance of this committee the ful! 
responsibility for conducting the elec- 
trical week be, and is placed upon the 
general manager and staff of the So- 
ciety for Electrical Development. It 
is understood that the general manager 
will call upon various individuals to 
act in an advisory capacity to the gen- 
eral manager and his staff.” 

The committee will name local com- 
mittees for different cities in geo- 
graphical centers, and 50 of the most 
prominent men, representing different 
interests in the industry, will act. The 
executive committee will call a special 
meeting for April 7 to consider a budget 
to carry on this work. 
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The Vanitie Portable Lamp. 

A new portable electric lamp, having 
many novel features, has recently been 
offered to the trade under the name 
Vanitie. A felt-lined clamp that pulls 
out of the base allows the lamp to be 
securely fastened to a chair, dressing 
table, bed post, sewing machine, etc. A 
rubber suction cup, concealed within 
the base, fastens the lamp to any 
smooth, polished non-porous surface. 
This suction cup has an automatic re- 
lease attachment, enabling one to de- 
stroy the vacuum instantly, when de- 
sirous of moving the lamp from its po- 
sition. The adjustable and detachable 
shade fits any size or style of globe, 


Vanitie Portable Lamp. 


and can be turned to practically any 
angle to insure concentration of the 
light. The inside of the shade is coated 
with a satin-finish aluminum to reflect 
a soft light. 

The vizor joint permits the bending 
of the lamp into any position, and no 
matter to what extent the neck is tilted, 
there is no exposure of the cord; the 
lamp is movable rotatably, so this joint 
is practically universal. Ten feet of 
high-grade parallel cord is wound in- 
side the base, and only the amount re- 
quired need be drawn out when the 
lamp is being used. The socket used 
is the new Cutler-Hammer push-button 
type, and the attachment plug is the 


Benjamin, having the swivel feature, 
which prevents the cord from twist- 
ing. 

The lamp is constructed of brass 
throughout, and is finished in old brush 
brass and nickel plate. The height 
when standing erect is twelve inches; 
the weight is about one and one-half 
pounds, this being so light that the 
outfit is easily packed for traveling. It 
is manufactured by the Aladdin Lamp 
Corporation, 111 Broadway, New York 
City. 
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Locating Bullets Electrically. 


The Hughes induction balance is be- 
ing successfully applied in Europe for 
the location of bullets and shell frag- 
ments in wounded soldiers. It may not 
be generally known that this marks a 
revival of an old and well known ap- 
plication of a historical piece of ap- 
paratus, which should prove of ines- 
timable value in the field in the ab- 
sence of radiographic facilities. It was 
first employed for this purpose at the 
time President Garfield was shot, after 
other methods of locating the bullet 
had failed. The idea of using the in- 
strument in this way originated with 
Alexander Graham Bell. 

The Hughes induction balance con- 
sists essentially of two pairs of coils, 
respectively primary and secondary 
windings. The coils of each pair are 
equal in magnetic effect, and in making 
up the balance they are paired as pri- 
mary and secondary, the primaries and 
secondaries respectively connected in 
series, but constituting separate and in- 
dependent circuits. 

In circuit with the primaries is a bat- 
tery or other source of current and 
some form of interrupter such as a 
microphone. The secondary coils are 
connected to a telephone receiver, and 
are so disposed in relation to the pri- 
maries that the induced currents gener- 
ated in them by the current variations 
in the primary circuit exactly neutralize 
one another. 

Under such circumstances the tele 
phone receiver will be silent. If, now, 
one of the pairs of coils is brought near 
a mass of metal, the inductive balance 
is upset, and a sound will be heard in 
the receiver. 

For use as a bullet locater, one pair 
of windings is used as a search coil, 
and applied to various parts of the 
body in the vicinity of the wound. As 
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soon as the coils approach the bullet, 
the telephone receiver commences to 
sound, and by careful manipulation a 
spot can be found, immediately over the 


bullet, where the sound is loudest. To 


detect the depth at which it lies hid- 
den, a second bullet, of equivalent mass, 
is brought near the fixed coils of the 
balance until equilibrium is restored and 
the telephone silenced. 

— oo 

“Best” Composition Sign Re- 

ceptacle. 

A new design receptacle, made of a 
tough, durable asbestos composition, 
has been placed on the market by the 
Best Electric Company, of Pittsburgh, 
Pa. This receptacle is made particu- 
larly to withstand the rigors of outdoor 
service. The makers claim that this 
asbestos composition is absolute proof 
against both fire and water, that is can- 
not melt and cannot absorb moisture. 
It is also said that this composition 
assures uniformity in size, so that the 
spacing is always the same. There is 
no variation in size as with porcelain, 
and the receptacle cannot crack. 

Another feature is the fact that the 
nuts are molded permanently into place 


Composition Sign Receptacle. 


so that they cannot work loose. Also, 
the interior screw shell is interchange- 
able, and is removed by simply turn- 
ing back two screws. 
ne a 


Edison to Make Benzol. 


It is announced that Thomas A. Edison 
has opened a factory in Johnstown, Pa., 
for the manufacture of benzol from coal 
gas, a process never before developed in 
this country. Carbolic acid and aniline 
dyes are made from benzol, which here- 
tofore have chiefly come from Germany. 
Since the war there has been a great 
shortage of this product, and chemists and 
manufacturers have given much attention 
to producing it here. 


R 
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New Direct-Current Motor. 

The new type C direct-current motor 
just announced by the Robbins & My- 
ers Company, Springfield, O., is at pres- 
ent made in sizes from one-eighth to 
three horsepower, inclusive. The frame 
is cast iron, and of low, squatty shape, 
adapting the motor for installation 
where space is restricted. The bearing 
bracket on the commutator end extends 
well out from the frame and gives 
easy access to the commutator and 


New Type of Robbins & Myers Direct-Current Motor. 


brushes. The bearings are oil-ring lu- 
bricated and the oil reservoirs are 
equipped with overflow and drain 
plugs. 

These motors can be furnished open or 
fully inclosed, horizontal or vertical, for 
continuous or intermittent service, con- 
stant or variable speeds, shunt, series or 
compound wound. They are made for 
115, 230 and 500-volt circuits, also for 
service on low-voltage storage-battery 
circuits. Each motor is regularly fur- 
nished with sliding base, no-voltage- 
release starter and cast-iron crown 
pulley. They can also be furnished 
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Chelten Ferrule-Type Inciosed 


with idler pulleys or back-gear attach- 
ments, if desired. 
— 


Electric Gear Shifting Adopted for 
Well Known Automobiles. 


The Vulcan electric gear shift made 
by The Cutler-Hammer Manufacturing 
Company, of Milwaukee, has already 
been adopted by some of the best 
known automobile manufacturers of the 
country. Definite announcements have 
been made that the electric gear shift 
will be furnished on the Winton, Jef- 
fery, L. P. C. and Pullman cars when 
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specified. Several other prominent au- 
tomobile manufacturers, the names of 
which cannot be mentioned at this 
time, are preparing to supply this de- 
vice with their cars in the future. 
The electric gear shift makes it pos- 
sible to shift gears at will with almost 
no physical effort and without taking 
the eye from the road. It does away 
with the lever and permits changing 
gears by means of push-buttons lo- 
cated on the steering wheel. It is as 
easy as pushing the horn 
button. This greatly sim- 
plifies the car control, adds 


Small Westinghouse 


to the safety and increases the pleas- 
ure of driving. The great success in 
the use of electricity in the lighting 
and cranking of the gas car has paved 
the way to the further utilization of the 
electric power plant with which the 
modern automobile is equipped by em- 
ploying this energy to shift the gears. 
An illustrated description of this device 
was published in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN of March 21, 
1914, 
ena ea a 


Small Belted Alternator. 


The term “generator” to many minds 


Fuse. 


brings up the vision of huge turbo-alter- 
nators, equipped with the most elaborate 
devices to insure absolute reliability. Yet 
there are hundreds of small plants the 
demand of which does not warrant the 
use of such huge units but where relia- 
bility is just as important. 

For such service the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., has perfected a small 
belted alternating-current generator with 
direct-connected exciter. Such an ar- 
rangement makes a very compact unit, 
as well as securing reliability and inde- 
pendence of operation. 


ELECTRICIAN 


605 


This generator has a rated capacity of 
20 kilovolt-amperes, three phase, or 14 
kilovolt-amperes, single phase. The 
standard frequency is 60 cycles at a speed 
of 1,800 revolutions per minute and the 
machine can be furnished to give either 
120, 240, 480 or 600 volts. 

ee — 
Chelten Inclosed Fuses. 

The Chelten Electric Company, Phil- 
adelphia, Pa., has recently designed and 
placed on the market a new National 
Electrical Code inclosed fuse. The man- 
ufacturer claims this product to be of 
the highest quality, and up to the usual 


Alternator with Direct-Connected Exciter.. 


high standard of all Chelten special- 
ties. In designing this fuse it was real- 
ived that the requirements of a fuse 
are exacting. 

The new fuse is of uniform rating, 
blowing strictly in accordance with the 
underwriters’ requirements. At normal 
temperature it will carry indefinitely 10 
per cent greater load than rated ca- 
pacity, and is calibrated to blow uni- 
formly at 17.5 per cent overload, this 
percentage being a mean between the 


‘standard limits of 10 per cent minimum 


and 25 per cent maximum required by 
the underwriters. Extreme care is tak- 


Knife-Blade-Type Cartridge Fuse with Shell Cut Away to Show 


Element. 


en in the manufacture to see that this 
accuracy is carefully preserved. 

The fuse strip used in all Chelten 
fuses is of round wire drawn through 
a die, which is more accurate than flat 
material which cannot be rolled as close 
to specifications. All fuses above 35 
amperes have a fuse element consisting 
oi three parts: two “lead-in” strips of 
flat fusible material, and the center fuse 
strip or strips connected to these lead- 


in strips. These round center strips 
determine the rating of the fuse on 
regular overload, but on a short-circuit 


toth the center_and lead-in strips blow, 
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increasing the arcing distance and thus 
making it easier for the filler to ex- 
tinguish the arc. 

These fuses are made in all standard 
sizes up to and including 600 ampere, 
in both the 250 and 600-volt types. The 
Chelten Company is also in a position 
to deliver most of the old Code types 
of fuses, as well as automobile and 
midget fuses. 

————— 
New Machines for Stranding 


Wire. 


A new line of stranding machines has 
recently been brought out which will be 
of interest to manufacturers of insulated 
wires, as these machines are capable of 
much higher speed than those previously 
built. These machines are suitable for 
making the bare copper strands and also 
for laying up insulated wires or strands 
into cables. 
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A Vibration Electrometer. 

Any alternating-current measurement 
which makes use of a null method re- 
quires an instrument which will detect 
small alternating currents or voltages. 
One of the first instruments used for this 
purpose was the telephone. This is very 
sensitive between the frequencies of 500 
and 3,000 cycles per second, but at fre- 
quencies below 500 cycles the sensitive- 
ness decreases rapidly with the frequency, 
so that it is very insensitive at frequen- 
cies below 100 cycles. It also responds 
to the harmonics of the current as read- 
ily as to the fundamental. 

As a null instrument, a vibration gal- 
vanometer is often much more satisfac- 
tory than a telephone. The moving sys- 
tem of a vibrating galvanometer is ad- 
justed to have the same period as that 
of the current to be detected, so that any 
harmonics in the current produce very 
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capacities at low frequencies. Its useful- 
ness is limited to those cases where it is 
desired to detect very small currents at 
low frequencies. Its principal use is as 
a detecting instrument in a bridge hav- 
ing very high impedances in the arms. 
The instrument is a modification of a 
quadrant electrometer. Instead of the 
quadrants there are four vertical plates. 
while a thin vertical vane of twice the 
area of a single plate corresponds to the 
needle of the electrometer. Two plates, 
separated by a narrow vertical slit, are 
in one plane, while opposite them in a 
parallel plane are the other plates. Mid- 
way between the planes is the aluminum 
vane, which is suspended by a bifilar sus- 
pension. This vane is maintained at con- 
stant potential by a battery, while an al- 
ternating voltage having the same pe- 
riod as the natural period of the vibrat- 
ing system is applied to the plates. This 


The illustration shows a seven-reel ma- 
chine taking spools seven inches to nine 
inches in diameter, and capable of run- 
ing at 800 revolutions per minute. Smaller 
machines of this same type for fine wires 
are built running as high as 1,300 revolu- 
tions per minute, also large machines 
taking wire spools up to 32 inches in diam- 
eter. 

To maintain these very high speeds 
the machines are very accurately balanced 
and equipped with ball bearings. The 
main bearing and driving gears are in- 
closed in oil-tight cases so that thorough 
lubrication is insured. 

Machines are built in two-head tandem 
form, consisting of 7 and 12-reel sec- 
tions, and also in single-head form with 
as many as 19 reels in one section. These 
machines are built by the New England 
Butt Company, Providence, R. I. 


New Type of Wire-Stranding Machine. 


little effect upon the deflection of the in- 
strument. Also most vibration galvano- 
meters have their maximum sensitiveness 
at low frequencies (50 to 200 cycles) 
though at least one form may be had 
which will go to frequencies as high as 
3,000 cycles. Since the impedance of 
these instruments is relatively low, they 
require an appreciable current to produce 
a deflection which can observed. Hence 
in bridges where the impedance of the 
arms is very high, they are not very 
sensitive. 

The vibration electrometer described in 
Scientific Paper No. 239, recently issued 
by the Bureau of Standards, Washington, 
D. C., was designed as a vibrating instru- 
ment having an impedance much higher 
than a telephone or vibration galvano- 
meter. The need arose in connection 
with the measurement of some very low 


causes mechanical forces to be applied 
to the vane due to electrostatic attrac- 
tions and repulsions which will set the 
vane in vibration. Since these forces are 
small, it is necessary that the damping 
shall be small. In addition to so design- 
ing the suspension that there is very little 
loss of energy in it, it is necessary to 
keep the instrument in a vacuum. 

The form of the instrument is such 
that the capacities can be approximately 
computed. Hence it is possible to de- 
velop the mathematical theory of its be- 
havior. This has been done and the con- 
clusions reached have been checked by 
experiment. The important conclusions 
are as follows: 

1. The frequency at which maximum 
deflection is obtained depends upon the 
potential of the vane. As the potential 
of the vane is increased, the frequency at 
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which maximum deflection is obtained is 
decreased. 

2. The deflection for a given voltage 
is inversely proportional to the damping. 

3. As the damping is decreased, the 
tuning becomes sharper. 

4. The power required to give unit 
deflection when the applied electromotive 
force is in reasonance with the instru- 
ment decreases in the same ratio as the 
damping. 

Experimentally it has been found that 
the instrument will detect a current as 
low as 10—” ampere. 

—_—__~+--e—___—_ 


Exhibit of Hughes Ranges and 
Ovens at San Francisco. _ 
One of the interesting exhibits at the 
Panama-Pacific International Exposi- 
tion is that of. a large equipment of 
Hughes electric ranges and a Hughes 
electric bake oven in actual use in con- 
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ture öf this unique series of exhibits 
covering the “‘staff of life” in its evolu- 
tion from all grades of wheat to scien- 
tifically perfect bread and pastry, is the 
six booths of “All Nations,” each pre- 
sided over by cooks and waiters, natives 
of many countries, in characteristic 
costumes. 

Of the other three booths, one is op- 
erated to demonstrate how flour is used 
in the American home for the various 
kinds of bread, cake and pastry. The 
second shows how the cooks of the 
Southern States make hot biscuits, corn 
pone, Maryland biscuits, and hot cakes. 
The third is used for demonstrating the 
purity, food value and the new and eco- 
nomical uses of cereals. 

Half a dozen American girls, with 
some years’ experience as kitchen ex- 
perts, are on hand to demonstrate elec- 
tric cooking in connection with the 
Hughes exhibit. A large force of 


. Joint Exhibit of Hughes Electric Heating Company and Sperry Flour Company. 


nection with the exhibit of the Sperry 
Flour Mills Company. The Sperry 
Flour Mills Company is the largest 
flour manufacturer on the Pacific Coast, 
with seven mills from Tacoma to Los 
Angeles. 

The joint display occupies 6,600 
square feet of floor space. It ineludes 
a three-story flour mill in operation, 
with a daily capacity of 90 barrels of 
flour. a modern bakery in operation; a 
chemical test and comparative. baking 
laboratory with scientists at work; and 
ten denfonstrating booths, nine of them 
devoted to the methods of baking and 
serving breads and cakes. 

Each of the nine booths has a dif- 
ferent type of electric range made by 
the Hughes Electric Heating Company, 
of Chicago. 

Perhaps the most spectacular fea- 


trained people, chosen from the regular 
employees of the Sperry Flour Com- 
pany, scientists and practical teachers, 
are at the service of the visitors. 

A portion of the exhibit is a minia- 
ture laboratory and here a Hughes “45” 
oven is used. In the flour booth, which 
is seen by the spectator as he passes 
through the ornamental archway at 
the entrance of the exhibit, is a Hughes 
“150” bake oven in operation. At the 
right of the flour booth, and occupying 
the same relative position to the spec- 
tator on entering is .the cereal booth, 
in which a Hughes “60” electric range 
is operated. 

Along the right hand side of the ex- 
hibit are the Chinese, Japanese, Colored 
and Spanish displays, where are shown 
respectively a Hughes “40” range, and 
shelf, a Hughes “17” range and oven, a 
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Hughes “50” range, and a Hughes “44” 
range. The “17” range is used in the 
Japanese booth because most of the 
Japanese national cooking is done over 
an open fire, and there is very little 
baking. 

The Sperry-Hughes exhibits thus are 
vastly more than a mere display of 
flours, feeds, cereals, machinery and 
cooking apparatus. With a three-story 
mill divested of walls and displaying in 
detail the modern mill machinery turn- 
ing out 90 barrels of flour and other 
wheat products every day; with a per- 
fectly appointed bakery running full 
blast; with a corps of food chemists at 
work; with young lady demonstrators 
of kitchen management, and farm ex- 
perts, giving practical instructions— 
this series of exhibits will take its place 
as one of the most instructive and im- 
portant displays at the exposition. 

— eMM 
New Millinery Pliers. 

Mathias Klein & Sons, manufacturers 
of linemen’s, electricians’ and construc- 
tion tools, Chicago, Ill., have placed on 
the market two new designs in milli- 
nery pliers. ; 

These new tools have been created 


New Types of Millinery Pliers. 


to meet a widespread demand for pli- 
ers which will effect a clean cut with- 
out breaking silk-covered wire and 
with safeguards against the possibility 
of the wire becoming caught in the 
joint. This desirable essential is ac- 
complished by means of lap-joint con- 
struction as opposed to the box-joint 
pliers. 

These pliers are made of the same 
quality of tool steel, hand forged, which 
characterizes all Klein pliers. 

_——— 

The Allgemeine Elektricitats Gesell- 
schaft, of Berlin, Germany, which is 
one of the largest electrical manu- 
facturers, in the world, produced dur- 
ing its last fiscal year (ended June 30, 
1914) a total of 123,162 dynamo-electric 
machines and transformers with a rat- 
ing of 1,840,000 kilowatts. 
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ATLANTIC STATES. 


PEN ARGYL, PA.—A large new 

Y. M. C. A. building, financed largely 
through the co-operation of the Lehigh 
and New England Railroad Company, 
will be erected here. The electrical in- 
stallation will be of the most modern 
type. 

PITTSBURGH, PA.—It has been an- 
nounced here that the Carnegie Steel 
Company will shortly begin the con- 
struction of a $500,000 steel-tie plant at 
Homestead. The electrical contracts 
will be awarded in the near future. A. 
C. Dinkey is president. 


ATLANTIC CITY, N. J.—Plans 
have been prepared for a $200,000 six- 
story extension to the Hotel Strand 
here. The electrical contracts will be 
awarded during the summer, and the 
work will be started in September. 
George Allen, of Philadelphia, is pro- 
prietor and Howard Edwards is man- 
ager. 

ATLANTIC CITY, N. J.—Mayor 
Riddle and Director of Parks Bacharach 
have directed that costs be obtained for 
the construction of brilliantly illum- 
inated “White-Way,” extending from 
the Boardwalk to Atlantic Avenue, 
here. It is expected that the scheme 
will be made effective before the sum- 
mer seasons arrives. 


WILLIAMSON, W. VA.—The Wil- 
liamson Light and Ice Company’s plant 
was destroyed in a recent fire which con- 
sumed the Williamson Wagon Works, 
the two plants being out of reach of the 
fire fighting system. The loss to the light 
company is said to exceed the insurance 
carried, which was $32,000. Current can 
be obtained from other sources while the 
plant is being rebuilt. 


NORTH CENTRAL STATES. 


“ATHENS, O.—The city council is 
making preparations for the installa- 
tion of an ornamental strect-lighting 
system, to cover a number of the 
streets, on a basis which will provide 
for its maintenance by the property 
owners affected. ie 
CINCINNATI, O.—The Charles Mc- 
Caul Company, of Philadelphia, has 
been awarded the contract for the con- 
struction of the Hamilton County 
courthouse, on a lump sum bid of about 
$1,400,000, including all electrical pow- 
er and other equipment. Work on the 
new building will begin as soon as the 
old building is torn down. Rankin, 
Kellogg & Crane, of Philadelphia, are 
the architects. Ls 
LIMA, O.—An ornamental cluster- 
lighting system, extending from the 
public square to McDonel Street, will 
be installed by property owners, who 
petitioned the city council for the nec- 
essary authority, which was granted. 
The posts will be erected at 60-foot in- 
tervals, under the ordinance. L 


MASSILLON, O.—Reconstruction of 
the local exchange is being made by the 
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Ohio State Telephone Company, at a cost 
of $70,000. The plans, which have just 
been completed by the engineers at Co- 
lumbus, include new switchboard, tele- 
phones and cables. An automatic connec- 
tion has been made between this exchange 
and that at Akron. Improvements will 
follow at the Canton and Alliance ex- 
changes. . 

PORT CLINTON, O.—The American 
Plaster Company will substitute electric- 
ity for steam power in the operation of 
all machinery, drills, cars and hoists in 
crushing. 


TIFFIN, O.—The Ohio Light and 
Power Company has completed its line 
from this city to Fostoria and will con- 
t'nue on to Fremont. Villages along the 
line will also be served with electric- 
itv. J. 
BLOOMINGTON, ILL.—A number of 
business men are back of a movement to 
install cluster electric lights from the 
square to the C. & A. station. 

RANKIN, ILL.—The Rankin Electric 
Light Company. Capital $5,000. To man- 
ufacture and sell electric current for light 
and power. The incorporators are Charles 


. J. Crump, Catherine Crump and Charles 


Morrow. 

SPRINGFIELD, ILL.—The city com- 
missioners have ordered advertisements 
published asking for bids for a 750-kilo- 
volt-ampere generator to be installed at 


-the water works pumping station. 


MINNEAPOLIS, MINN.—Plans for 
improvements by the city of Granite Falls, 
Minn., to the hydroelectric plant at that 
place will soon be completed by the 
Power Engineering Company, Corn Ex- 
change Building (Minneapolis). Hydro- 
electric equipment to be installed will in- 
clude a new generator and governor. 


SHERBURN, MINN.—The board of 
public works of this place is to purchase 
a 220-volt, 25-ampere, eight-hour battery. 
Equipment for an ornamental lighting 
system is also to be purchased in the near 
future. 


FERGUS FALLS, MINN.—The Otter 
Tail Power Company, by the extension 
of its lines to White Rock, S. D., is in- 
stalling a complete electric lighting sys- 
tem in that city. Electric ranges and 
cooking devices are being installed in 
many of the homes. Under the recent 
arrangement the small electric lighting 
system that did service in White Rock 
will be discontinued. 


SOUTH CENTRAL STATES. 

DIXON, KY.—Business men of this 
place are considering a proposition made 
by C. R. Clark, manager of the Clay 
(Ky.) Light and Ice Company which 
would provide for a 24-hour electric serv- 
ice. Mr. Clark proposes to extend a 
transmission line from Clay. generating 
the current at the Clay plant. It would be 
necessary to float a bond issue of $6,000 
to meet the expenses of installing an ad- 
ditional dynamo, boiler and construct the 
transmission line. 
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MIDDLESBORO, KY.—W. H. Squires, 
district manager of the Kentucky Utili- 
ties Company, has acquired a half inter- 
est in the Middlesboro Electrical Works, 
which has been in existence here for nine 
months. The company expects to extend 
its business by adding an automobile re- 
pair and fixtures department and will 
keep in stock duplicate parts of all elec- 
trical machinery and appliances used by 
mining and manufacturing concerns in 
this district. The company also probably 
will seek larger quarters. 


AUSTIN, TEX.—The legislature ad- 
journed without passing either the bill 


that provided for placing telephone and ` 


telegraph companies under control and 
regulation of the State Railroad Com- 
mission or the bill that provided for the 
creation of a Public Utilities Commis- 
sion. 


FLORESVILLE, TEX.—The elec- 
tric light proposition which was pre- 
sented to the city council by B. J. Car- 


‘rico, of Fort Worth, has been approved 


by the council, and as soon as the pro- 
moter’s bond is received a franchise 
will be granted. It is expected the 
plant will be completed and in opera- 
tion in 90 days. 


FREDERICKSBURG, TEX.—The 
Willow City Telephone Company has 
been organized with principal office here; 
capital stock, $7.685. Incorporators, Al- 
fred Sagebiel, R. S. Klett and Waldemar 
Hausen. D. 


TERRELL, TEX.—Plans are being 
prepared for electrifying the Texas Mid- 
land Railroad which runs from Paris to 
Ennis, a distance of 135 miles, according 
to authoritative information obtained at 
the general ofhces of the road here. The 
Texas Midland is owned by Mrs. Hetty 
Green, of New York. It is proposed to 
convert the line into an interurban for 
the handling of both freight and passen- 
ger trathe. The construction of an ex- 
tension from Ennis to Waco and a 
branch line to Dallas is under considera- 
tion. E. H. R. Green, of New York, son 
of Mrs. Hetty Green, is president and 
general manager. 


MISSION, TEX.—The city commis- 
stoners have granted a franchise to 
Hamilton & Horlock, of Houston, to 
erect an electric light and waterworks 
plant at Mission, to cost in the neigh- 
borhood of $60,000. 


WESTERN STATES. 


TACOMA, WASH .—The Mutual Elec- 
tric Light and Power Company. of River- 
side, near this city, has petitioned the 
county commissioners of Pierce County 
for a franchise to erect transmission 
lines along the Inter-County River Im- 
provement, to the King County line, in 
order that farmers along the right of 
way may be furnished with current for 
both light and power. Lorenzo Dow, 
here, is attorney for the company, and 
Leonard Westbo is secretary and man- 
ager. 
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SPOKANE, WASH.—The Washington 
Water Power Company, according to M. 
C. Osborne, an official of the company, 
will extend its transmission lines from 
Endicott to La Crosse, by the way of 
Winona. It is understood active con- 
struction will begin this spring. O. 


ESCONDIDO, CAL.—The Escondido- 
Mutual Water Company has been granted 
a franchise to build a power line from 
its dam to the city. 


ANAHEIM, CAL—The_ Board of 
Trade has appointed a committee to in- 
vestigate the advisability of making 
changes in the municipal lighting plant. 


LOS ANGELES, CAL.—Bonds for a 
$7,000 lighting system on Main Street 
have been voted by the Homeward Ave- 
nue lighting district. W. Woodward, W. 
R. House and Jos. McPherson have been 
appointed to handle the improvement. 


LOS ANGELES, CAL.—The LlIwellyn 
Tron Works of this city has been awarded 
the contract for the construction of gov- 
ernment radio towers at San Diego and 
Honolulu. The price is about $200,000, 
and the company is given 11 months to 
complete the work. The towers will be 
600 feet high. 


PROPOSALS. 


ELECTRIC LIGHTING PLANT.— 
Sealed bids will be received by the Board 
of County Commissioners of Bismarck, 
N. D., on April 7, for an electric lighting 
plant, to be installed in the Court House. 
Address T. E. Flaherty, County Auditor. 


TELEPHONES.—Sealed proposals 
will be received at the office of the 
Chief Signal Officer, War Department. 
until March 29, for furnishing 800 wall 
telephones and 200 desk telephones. 
For further information‘*apply to the 
Chief Signal Officer, War Department, 
Washington, D. C. 


REMODELING FIRE-ALARM 
SYSTEM.—Sealed proposals indorsed 
“Proposals for fire-alarm system” will 
be received at the Bureau of Yards 
and Docks, Navy Department, Wash- 
ington, D. C., until April 24, for re- 
modeling the fire-alarm system at the 
navy yard, New York, N. Y. Specifica- 
tions may be obtained on application 
to the Bureau or to the commandant 
of the navy yard named. 


ELECTRIC TRAVELING CRANES. 
—Sealed proposals will be received on 
April 10 for electric traveling cranes, at 
the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., and for 
two two-and-one-half ton, three-motor 
electric traveling cranes, and one movable 
bridge, delivered and erected at the naval 
torpedo station, Newport, R. I. Plans 
and specifications may be obtained on 
application to the Bureau or to the com- 
mandant of the naval station named. Ad- 
dress H. R. Stanford, Chief of Bureau. 


FINANCIAL NOTES. 


Dividends. 


Term, Rate. Payable. 
Am. Pub. Util. pf..... Q 1.5% April 1 


Am. Tel. & Tel......... Q $2 April 15 
Chic. City Ry.......... Q 2 % March 30 
Cinn. & Ham. Trac. pf.Q 1.25% April 1 
Cinn. & Ham. Trac. 
COM. (4:5445:45u. best eees 1 % April 1 
Colo. Spgs. Lt. Ht. & 
| ao) eee E era 1.5% April 1 
Detroit Edison.......... Q 1.75% April 15 
East. Mich. Edison....— 1 % April 1 


Halifax Elec. Ry....... Q 2 % April 1 
Harrisburg Lt. & Pr. pf.Q 1.5 % March 31 
Houghton Co. Trac. 


con a & pied cis peace wie la S-A $3 April 1 
Th. Trac. pf. icc cccsawes Q 1.5% April 1 
Mass. Ltg.. old com....— $1.75 April 15 
Mass. Ltg. pf.........-. — $1.50 April 15 
Mass. Ltg. new com...— $0.25 April 15 
Natl. Gas Elec. Lt. & 

Pe Df he eee ee ees Q 15% April 1 
Natl. Gas. Elec. Lt. & 
= Pr. com. .....- eens .Q 1 % April 1 
New Eng. Tel. & Tel..Q $1.75 March 31 
Niagara Falls Pr....... Q 2 % April 15 


Ottawa Lt. Ht. & Pr..Q 15% April 1 


Pac. Tel. & Tel. pf....Q 15% April 15 
Rep. Ry. & Lt. pf...... Q 15% April 15 
Shawinigan Water & 

SPE oeron ee re k 1.25% April 1 
Springfield Ry. & Lt...— 1.75% April 1 


Reports of Earnings. _ 
DETROIT EDISON COMPANY. 


1915 1914 

February gross ........ $ 649,325 $ 553,335 

Net ..... ree ee 258,684 204,920 
Surplus ...........0.--- | 174,731 134,920 
Two months’ gross..... 1,357,704 1,156,661 

Net oeScueies eerie es 556,146 443,038 
Surplus cc5.cs sen eres esas 388,855 308,009 

CITIES SERVICE. 
1914 

February gross ........ $ 388,164 $ 391,259 
Net after expenses.... 375,118 382,228 
Balance after interest.. 334,284 353,061 
Surplus after preferred 

dividends .......- 1... 208,451 -. 216,229 
12 months’ gross....... $3,942,500 2,657,931 
Net after expenses..... 3,812,234 2,571,241 
Balance after interest.. 3,368,900 2,389,845 
Surplus after preferred 

dividends ..........-- *1,744,906 1,334,333 

Accumulated surplus February 28, 1915, 


$3,881,341. l 
Equivalent to 11.32 per cent on com- 
mon stock. 


ELECTRIC STORAGE BATTERY. 
The report of the Electric Storage Bat- 
tery Company for the year ended Decem- 
ber 31, 1914, compares as ee 


1913 
*Gross sale .......-..+. $1,395,793 $1,558,123 
Operating expenses....~ 547,165 522,205 
Ol cobs are coho eee $ 848,628 $1,035,917 
Other income.......... 254,609 172,837 


Total net income. ...+$1,103,237 $1,208,755 


DividendS ........6.06-- 645,964 649,964 
Surplus .........eee0- $ 453,273 $ 558,791 
Previous surplus........ 3,312,522 2,855,525 
Adj. net ..cs465000u5 ou. 75,728 101,793 
Total surplus......... $3,690,069 $3,312,522 


*Gross sales, less cost of manufacturing, 


etc. 

+Equal to 6.13 per cent on $17,862,500 
capital stock, compared with 6.71 per cent 
earned on $17,845,000 previous year. 


PUBLIC SERVICE CORPORATION OF NEW JERSEY. 

The Public Service Corporation of 
New Jersey has issued its report for the 
year ended December 31, 1914. The com- 


American Tel. & Tel. (New York)... ..... ccc cee cece eee rere rer eee neannce 12036 120 
Commonwealth Edison (Chicago)... cc cece cee eee eee e rece rect wenns 137 137214 
Edison Electric Illuminating (Boston).........esesesessessesssesesossen 239 242 
Electric Storage Battery common (Philadelphia)... .ussssussessesssseee 483 48s% 
Electric Storage Battery preferred (Philadelphia). .....sesseseresessese 48 34 483 
General Electric (New YOrk)......ssssesessrenseeseteseseeseseeoerseress 139% 13914 
Kings County Electric (New York). ....... +. cence cece eee e renee eee n eee 119 119 
Massachusetts Electric common (BOStON).... 6... eee e cence eee eee eceeee T 7% 
Massachusetts Electric preferred (BOStOM)...... 6 cee cere rece ee nee eer eees 46 47 
National Carbon common (ChIiCABO).... cee eee eee eee eee reer e eee eees 133 133 
National Carbon preferred (CNiICARO).. 0... cece eee ee eee ee nee ee eees 119% 119% 
New England Telephone (RoStoOn)...... sce sce e eee cee eee ee eee eeeeecence - 132 
Philadelphia Electric (Philadelphia)... 02... cece eee ee eee reece ee eee ete ees 24 24 
Postal Telegraph and Cables common (New VOrK) joes ees Sea SoA ees 74 T2% 
Postal Telegraph and Cables preferred (New VOrK) ecean essnee ieus mes 6514 65 
Western Union (New York)... ... ccc eee cece e ee eee ee ene eer arennas 6416 64 
Westinghouse common (New YOrk).....-eeese eee e eee tenet eee ee entes Su ’ 68% 
Westinghouse preferred (NeW YOrK).......eee ee cee eee r eee et teen eeenes 117 116 
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bined income account of the Public Serv- 
ice Corporation and affiliated corpora- 


1914 1913 
*Gross revenue ....... $38,760,260 $37,279,319 
Exp., taxes and amort. 21,196,317 19,852,198 
Net revenue......... $17,563,943 $17,427,121 
Charges, etc........ we. 15,938,606 15,178,922 
Surplus ............ +$1,625,337 $ 2,248,199 


*Including miscellaneous income. 

+Equal to 6.5 per cent on $25,000,000 cap- 
ital stock against 8.99 per cent earned on 
same stock previous year. 


PERSONAL MENTION. 


MR. A. W. de REVERS will take 
charge of the Chicago office of the 
Terry Steam Turbine Company, in the 
Peoples Gas Building, after March 22. 
The company has also opened an office 
in the Michigan Trust Building, Grand 
Rapids, Mich. This office will be in 
charge of Mr. A. L. Searles. 


CAPTAIN WILLARD L. CAN- 
DEE has retired from the presidency of 
the Okonite Company, of New York, 
and will take a well-earned rest from 
active work. He becomes vice-presi- 
dent and continues as a member of the 
directory, and retains his large inter- 
est in the company, which his enter- 
prising and able efforts for 30 years 
past have so greatly aided in bringing 
to its present strong and established 
position in the field devoted to the 
manufacture of insulated wires and ca- 
bles. Mr. H. Durant Cheever, former 
vice-president and treasurer of the com- 
pany, was elected president to fill the 
vacancy. 


MR. JAMES R. CLARK, JR., head of 
the James Clark, Jr., Electric Company, 
as chairman of the Manufacturing Com- 
mittee of the Louisville Board of Trade, 
is working with other members of the 
committee to present a more attractive 
invitation to outsiders contemplating lo- 
cating their businesses there. At a recent 
meeting of the committee it was an- 
nounced that G. Wilbur Hubley, lately 
superintendent of the. electrical depart- 
ment of the Louisville Gas and Electric 
Company, has become chief engineer of 
the Sampson Engineering Company, which 
will manufacture an electrical starting de- 
vice for automobiles. This company needs 
some additional capital to get under way 
and the support of the committee mem- 
bers was asked in this connection. 


MR. D. C. GREEN, well known in 
western electrical circles, has arrived in 
Salt Lake City to take the position of 
division manager of the Salt Lake divi- 
sion of the Utah Power and Light 
Company’s power and electric business. 
Since leasing the electric light and 
power business in Salt Lake from the 
Utah Light and Traction Company the 
Utah Power and Light Company has 
created the Salt Lake division, which 
comprises Salt Lake and its environs 
served by the company. Mr. Green’s 
position as division manager places him 
in charge of this company’s business in 
Salt Lake and vicinity. Mr. Green came 
from Everett, Wash.. where he has had 
charge of gas and electric properties. 
He formerly held similar positions in 
San Diego and Monroe, Cal., and 
Marshfield and Albany, Ore. 


MR. CHARLES W. YERGER has 
recently been placed in charge of the 
Cincinnati office of The Cutler-]Tam- 
mer Manufacturing Company, of Mil- 
waukee, Wis. This office has been in 
charge of Mr. Horace L. Dawson, 
who has now become district sales 
manager at Chicago. Mr. Yerger en- 
tered the employ of The Cutler-Ham- 
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mer Manufacturing Company in 1908 
after graduation from the electrical 
engineering course at Ohio State Uni- 
versity. Following the usual shop and 
test-room apprenticeship courses he 
spent four years in the engineering 
department at the Milwaukee works. 
When the H. B. Squires Company, of 
San Francisco, Pacific Cost agent for 
the Cutler-Hammer company, estab- 
lished a Los Angeles office in January, 
1914, Mr. Yerger was sent there to take 
charge of the work. 


MR. HORACE L. DAWSON former- 
ly of the Chicago and Cincinnati offices 
of The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has been 
appointed district sales manager for the 
Chicago territory. Mr. Dawson be- 
gan work with The Cutler-Hammer 
Manufacturing Company in 1907. After 
completing the apprentice shop course 
he spent two years in the engineering 
department of the company and then 
joined the sales-engineering force of 
the Chicago office. When the Cin- 
cinnati office in the Fourth National 
Bank Building was established in 1913, 
Mr. Dawson was put in charge and in 
the course of one year’s time suc- 
ceeded in increasing the volume of 
business from that territory materially, 
making it necessary to move to lar- 
ger quarters in the Gwynne Building. 
Mr. Dawson is a graduate of Cornell 
University, class of 1907. His experi- 
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American Manufacturers’ Agency, In- 
corporated, Chicago, Ill, William H. 
McKinlock, president, has. taken the 
agency for the Union Electric Company’s 
well known line of sockets, switches, at- 
tachment plugs, etc. 


The Northern Chemical Engineering 
Laboratories, Madison, Wis., announces 
the adoption of a shorter name. By a 
change in its articles of incorporation the 
firm will hereafter be known as the 
C. F. Burgess Laboratories. This new 
name implies no change in ownership or 
management; Prof. C. F. Burgess re- 
mains as president. The Laboratories’ 
activities are along the lines of chemical 
engineering, electrochemistry, metallurgy, 
research and industrial development. 


Wagner Electric Manufacturing 
Company, St. Louis, Mo., has issued 
bulletin No. 106 on single-phase mo- 
tors. The characteristics of these Wag- 
ner machines are carefully set forth 
and the advantages of using single- 
phase motors on central-station lines 
are pointed out. The bulletin has a 
number of illustrations of different 
types of these motors and of ma- 
chines driven thereby. 


Betts & Betts Corporation, 256 West 
Fifty-fifth Street, New York City, has 
associated with its organization Harry 
A. Yerkes, inventor of the famous 
Yerkes chimes and bells. Yerkes 
sound effects are noted for their charm 
and have been installed in many popu- 
lar places, such as the New York Hip- 


ence in motor control work in the en- 
gineering department combined with 
his wide knowledge of the practical 
controller requirements in all classes 
of industries makes him well fitted to 
assume the greater duties of the Chi- 
cago office territory. 


OBITUARY. 


MR. FREDERICK W. TAYLOR, 
noted engineer and inventor, died at 
Philadelphia on March 21 after a brief 
illness. Mr. Taylor is known as the 
originator of business efficiency and sci- 
entific management and is the inventor 
of many improvements in the art of 
cutting metals. 


MR. NATHANIEL L. BRADLEY, 
president of the Bradley & Hubbard Com- 
pany, manufacturers of gas and electric 
fixtures, Meriden, Conn., died at his home 
in that city March 15 at the advanced 
age of 84 years. Apoplexy was the 
cause of death. Mr. Bradley had been 
active in many civic and business or- 
ganizations of Meriden and had given 
liberally in aid of public institutions. 
The widow and one son survive him. 


DATES AHEAD. 


Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss., April 
12-14. Secretary, H. F. Wheeler, Hat- 
tiesburg, Miss. 

Georgia Electrical Contractors’ As- 
sociation. Annual meeting, Atlanta, 
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Ga., April 15. Secretary, T. H. Mc- 
Kinney, Atlanta, Ga. 

American Institute of Electrical En- 
gineers. Industrial Power meeting, 
Pittsburgh, Pa.. April 15-16. Secre- 
tary, F. L. Hutchinson. 33 West 
Thirty-ninth Street, New York, N. Y. 

Iowa Section, National Electric 
Light Association. Annual convention, 
Keokuk, Iowa, April 20-22. Secretary, 
W. H. Thompson, Jr., Des Moines, 
Iowa. 

American Electrochemical Society. 
Annual meeting, Hotel Chalfonte, At- 
lantic City, J., April 22-24. Secre- 
tary, J. W. Richards, South Bethle- 
hem, Pa. 

Arkansas Association of Public Util- 
itv Operators. Annual meeting, Little 
Rock, May 11-13. Secretary, W. J. 
Tharp, Little Rock. 

Gas, Electric and Street Railway 
Association of Oklahoma. Fourth an- 
nual convention, Oklahoma City, May 
12-14. Secretary, H. V. Bozell, Norman, 
Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh Annual conven- 
tion, Galveston, Tex., May 19-22. Sec- 
retary, H. S. Cooper, 405 Slaughter 
Building, Dallas, Tex. i 

National Electric Light Association. 
Annual convention. San Francisco, 
Cal., June 7-11. Secretary, T. C. Mar- 
tin, 29 West Thirty-ninth Street, New 
York, N. Y 
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podrome, Luna Park (Coney Island), 
West Baden Springs Hotel, the yacht 
Emeline, etc. These chimes can be 
played from a regular keyboard, and 
the bells themselves installed in differ- 
ent parts of a theater, for example, with 
most wonderful effect. The Betts & 
Betts Corporation is now in position to 
produce these chimes of any size and 
effect desired, and has already contract- 
ed to install a set in another one of 
New York’s famous restaurants. 


Cooper Hewitt Electric Company, 
Hoboken, N. J., has begun the publication 
of a house organ to be known as “The 
Output.” The first number, which appeared 
on March 17, contains several interesting 
short articles, notably the following: “I- 
lumination and Industrial Safety.” by 
George Gilmour; “Lighting of the Crane- 
ways at the Ford Motor Company,” by 
Fred Allison; “Increasing Production,” by 
A. S. Hubbard; “Portrait Lighting with 
Cooper Hewitt Lamps,” by M. B. Buck- 
man, Jr. Many notes of interest to the 
makers, sellers and users of Cooper 
Hewitt lamps also appear. 


The Habirshaw Wire Company, Met- 
ropolitan Tower, New York. N. Y., has 
placed on the market the Habirshaw splic- 
ing compound. This is made up in one- 
half-pound rolls, three-quarter inch and 
one-half inch wide. James B. Olson, sec- 
retary of the company. who was in Chi- 
cago last week attending the Electrical 
Supply Jobbers’ convention, states that this 
splicing compound will be made along 


the same lines as the high-quality cables 
for which this company is famous. The 
compound will not be made to compete 
as a price proposition, as only the high- 
est grade material will enter into its com- 
position. Samples will be sent to users 
of this material upon request, and ar- 
rangements are now being made to have 
it carried in stock by the leading elec- 
trical supply jobbers throughout the coun- 
try. 


The Usona Manufacturing Company, 
Incorporated, recently incorporated in 
the states of New York and Ohio, has 
opened eastern offices at 1 Hudson Street, 
New York City, and western offices at 
309 South St. Clair Street, Toledo, O. 
The company manufactures and markets 
a very extensive line of high-grade flash- 
lights in various cases. battery lanterns, 
batteries and miniature lamps under the 
name of Kwik-Lite products. The com- 
pany announces that it has secured exclu- 
sive rights to the well known Beers elec- 
tric lantern, which will be added to the 
Kwik-Lite line. George G. Beers is in 
charge of the New York office, and Frank 
Stout. formerly with the Bryant Electric 
Company, is sales manager. The com- 
pany has ready for distribution an attrac- 
tive 31-page catalog of its Kwik-Lite 
products, in which some 40 types of flash- 
lights, lanterns. dry cells, and accessories 
are illustrated, these and many more being 
listed and described. This extensive line 
is indicative of the long experience of 
this organization, which, although bearing 
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a new name, has been manu facturing min- 
lature lighting products since the incep- 
tion of the flashlight. 


Sprague Electric Works of General 
Electric Company, New York, N. Y., 
has issued catalog No. B-3330 dealing 
with Sprague electric fans. The large 
assortment of direct-current and al- 
ternating-current fans it described and 
illustrated. Data on these various 
types are included. A leaflet form of 
this catalog containing condensed in- 
formation on these fans has also been 
issued. A new edition of bulletin No. 
438 on Greenfielduct has also been is- 
sued by the Sprague Efectric Works. 
This describes the manufacture of this 
type of conduit and points out its ad- 
vantages. As showing the reliability 
of this type of duct, it is mentioned 
that it is extensively used on the Pan- 
ama Canal, in many packing houses 
and in round houses of several rail- 
roads where it is subjected to severe 
conditions of moisture and corrosive 
fumes. 


Aladdin Lamp _ Corporation, 111 
Broadway, New York City, manufacturer 
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and distributer of the Vanitie portable 
electric lamp, has appointed G. P. Callary 
as general sales manager for northern 
Pennsylvania, with headquarters at Scran- 
ton. Mr. Callary has been employed by 
the company for the past three months 
as field manager; during that time he ap- 
pointed a number of district managers in 
Pennsylvania, Ohio and Michigan. L. W. 
Phelps, general sales manager in western 
Pennsylvania for the Aladdin Lamp Cor- 
poration, has turned over this sales 
agency to Charles C. Whithaus, 242 Oliver 
Building, Pittsburgh. Mr. Phelps goes to 


Chicago to organize a general sales 


agency there, and will handle all of 
northern Illinois. D. C. Eby has been 
appointed general sales manager in south- 
ern Pennsylvania and will make his head- 
quarters at Lancaster. The Southern 
Electric Company, San Diego, Cal., is ex- 
hibiting the Vanitie portable lamp at the 
San Diego Exposition. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has received the following among re- 
cent orders: United Electric Light & 
Power Company, New York City, one 
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1,000-kilovolt-ampere, two-phase, 62.5- 
cycle, 2,100-volt synchronous condenser, 
with 27.5-kilowatt, direct-connected ex- 
citer and compound wound motor, 250 
volts; three 2,000-kilovolt-ampere, air- 
blast, structural-steel type, single-phase, 
13,200 to 3,100-volt transformers; 
three 500-kilovolt-ampere transform- 
ers of similar type but for 13,200 to 
1,550 volts; eleven 85-kilovolt-ampere, 
full automatic, single-phase, 60-cycle, 
2,100-volt induction regulators: one 20- 
panel switchboard and switching equip- 
ment. Shore Line Electric Company, 
electrical equipment for 10 double- 
truck cars comprising Westinghouse 
No. 632-B ventilated motors and 
type HL control. Ogden, Logan & 
Idaho Railway Company, a 50-ton Bald- 
win-Westinghouse electric freight lo- 
comotive equipped with Westinghouse 
field-control No. 562-A-5 motors and 
type HLF control, arranged for full 
speed operation on 750 or 1,500 volts. 
The Charleston & Interurban Traction 
Company, Westinghouse No. 306 mo- 
tors and K-36-J control for six new 
passenger cars. 


Record of Electrical Patents. 
Issued by the United States Patent Office, March 16, 1915. 


1,131,651. Thermostat. G. C. Andrews, 
Minneapolis, Minn. Includes vibratory con- 
tact-maker. . 

1,131,652. Lamp. W. F. Anklam, asagn. 
or to C. M. Hall Lamp Co., Detroit, Mich. 
Automobile headlight with one lamp in 
focus and auxiliary lamp at the side. 

1,131,657. Post-Card-Printing Machine. 
H. Blair, San Francisco, Cal., assignor of 
one-half to W. R. Grogan. Includes elec- 
tric lamp for lighting the box and automatic 
circuit-closer for the lamp. 

1,131,668. Attachment for Speed-Record- 
ers. C. A. Bowden and J. F. Gordon, Gar- 
rett, Ind. Includes contact-maker for elec- 
tric alarm circuit. De 

1,131,673. Signalling System for Train-Dis- 


patching. G. Brown, assignor to Western 
Electric Co. Telephone signal controlled 
over telegraph line. 

1,131,678. Motor Vehicle. A. Coleman, 


Carmen, Okla. Gas-electric type with spe- 
cial chassis construction. 

1,131,683. Automatic Fuel-Control Sys- 
tem for Bollers. “J. A. Doble, Waltham, 
Mass. Includes electric igniter and ther- 
mostatically controlled motor-driven fuel- 
mixture feed. 

1,131,717. Combined Electric Rallway and 
Signal System. P. W. Leffler; A. A. Leffler, 
administratrix of said P. W. Leffler, de- 
ceased, assignor to Leffler Electric System, 
Chicago, Ill. Block signaling system with 
supply from constant-current dynamo. 

1,131,723. Lock Attachment for Sockets. 
R. V. Miller and J. A. Molin, Yonkers, N. Y. 
Includes curved ear projecting into socket, 
pav lock, a spring pressing it into lock» 
ng position and a key for moving it out of 
locking position. 

1,131,724. Electric Lamp Socket. 
Mills, Baltimore, Md., assignor of one- 
fourth to A. J. Carr. Has headed pins 
designed to netrate the cable. 

1,131,733. hermostat. H. T. 
assignor to G. C. Andrews, 


C. B. 


Raymond, 
Minneapolis, 


Minn. Special means for adjusting the 
contacts. 
1,131,734. Line Switch. J. N. Reynolds, 


assignor to Western Electric Co. Auto- 
matic telephone switch. ' 

1,131,770. Signal System. G. Brown, as- 
signor to Brown Automatic Indicator Co., 
Port Huron, Mich. Electrically controlled 
fluid-operated signal-order-sending sys- 
tem and reversing gear. 

1,131,707. Headlight. H. O. Sebring, Se- 
bring, O. Has a central lamp and two side 
lamps, each separately controlled. 

1,131,811. Selector for Machine-Switching 
Telephone Systems. F. Aldendorff, assignor 
to Western Electric Co. Trunk-hunting 
_ selector switch. 


1,131,813. Electric Annunciator or Code- 
Signaling Device. N. L. Anthony, Crans- 
ton, R. I. Has rows of fixed contacts ar- 


ranged in code order and a movable con- 
tact member. 

1,131,814. Organ Stop-Action. J. T. Aus- 
tin, assignor to Austin Organ Co., Hart- 
ford, Conn. Electric control. 

1,131,824. Alarm Device for Motor Ve- 


hicles. F. E. Cline and W. L. Baskerville, 
San Diego, Cal. Alarm rings when mag- 
neto switch is closed. 


1,131,831. Trolley Base. C. E. Gierding, 
assignor to Ohio Brass Co., Mansfield, O. 
Rotary turret with locking device. 


1,131,832. Apparatus for Operating Bulk- 
head Doors. . M. Gleason, Philadelphia, 
Pa. Can be operated by motor that is re- 
mote-controlled. 

1,131,833. Stop-Motion for Looms. T. 
Goodwin and G. Cheetham, assignors to J. 
K. Lanning, Boston, Mass. Includes elec- 
tric release. 

1,131,855. indicating Device for Annunci- 
ators and the Like. M. Nordoff, assignor 
to Elevator Supply & Repair Co.. Chicago, 
TH. Tatget is cam-oscillated by axial move- 
ment of core between two solenoids. 

1,131,859. Electrolytic Apparatus. C. A. 
Parks, Chicago, Il. Electrode consists of 
Baa parallel conducting plates and baffle 
plates. 

1,131,870. Polyphase X-Ray System. H. 
C. Snook, Philadelphia, Pa. Includes phase- 
rectifying device driven in synchronism and 
supplying direct current to tube. 

1,131,896. Alternating-Current Rectifier. 
E. C. Ballman, assignor to Wagner Elec- 
tric Mfg. Co., St. Louis, Mo. Vibrating 
rectifier with spring vibrating at slightly 
below synchronism. 

1,131,910. Vacuum Discharge-Tube for 
Lighting Purposes. G. Claude, Paris, 
France. Neon tube with means for absorb- 
ing by diffusion any impurities contained 
in the neon. 


1,131,911. Call-Distributing Telephone 
System. H. P. Clausen, assignor to West- 
ern Electric Co. Automatic switch extends 
the calling line to an idle operator. 

1,131,912. Telephone System. H. P. 
Clausen, assignor to Western Electric Co. 
Relates to controlling relays for distribut- 
ing switches. 


1,131,914. Electrical Installation for Light- 
Ing, Heating and Ventilating Railway-Car- 
riages and Similar Purposes. A. H. Darker, 
England, assignor to J. Stone & Co., Ltd., 
Deptford, England. Reversible axle-driven 
dynamo with automatic switchgear. 

1,131,917. Autographic Register. W. 
Deming, Salem, O. Projecting lamp throws 
on screen the matter being written. 
rent Rectifier. E. Fiissler, assignor to Wag- 
ner Electric Mfg. Co., St. Louis, Mo. Two 
forms of vibrating rectifier. 

1,131,921. Magneto Apparatus. R. Fischer, 
assignor to Mafam Motor-Apparate G. M. 
B. H., Frankfort-on-the-Main, Germany. 
Has two armatures operating together at 
same speed but in opposite directions. 

1,131,936. Hydrocarbon Motor. A. H. 
Knight, assignor to Packard Motor Car Co., 
Detroit, Mich. Opening of ignition-circuit 
switch causes spark plugs to be short-cir- 
cuited. 

1,131,968. Electropneumatic Brake De- 
vice. W. V. Turner, assignor to Westing- 
house Air Brake Co., Pittsburgh, Pa. Elec- 


tric circuits for controlling the brakes and 
for venting air from the train pipe. 

1,131,971. Electropneumatic Brake Mech- 
anism. . V. Turner, assignor to West- 
inghouse Air Brake Co. Electrically con- 
trolled means for venting air. 

1,131,979 to 1,131,981. Rallway-Traffic- 
Controlling Apparatus. F. J. Ackerman, 
assignor to Union Switch & Signal Co., 
Swissvale, Pa. (Operated by reversible mo- 
tor with varied control circuits. 

1,131,982. Circult-Controiling Device. F. 
J. Ackerman, assignor to Union Switch & 
Signal Co. Polariged relay. 

1,132,012. Electric Penduium Clock. A. 
Jabs, Zurich, Switzerland. Has two elec- 
tromagnets in axial alinement. F 

1,132,016. Means for Forming Zones of 
Varying and Varlable Strengths in Mag- 
netic Fields. A. . Jobke, Wilkinsburg, 
Pa., assignor of one-half to J. G. Burns, D. 
Bingham, K. Crumay, T. Higgins and H. P. 
Gazzam. The core edge is arranged in 
tangential zones by means of laminae of 
adjustable reluctance. 

1,132,068. Apparatus for Bleaching and 
Aging Cereals. J. M. Williams, Guthrie, 
Okla. An electrolytically produced bleach- 
ing agent is conducted to the treating 
chamber. 

1,132,060. Spark Plug. D. H. Yost, York, 
Pa. Has elongated oscillatory electrode. 

1,132,087. Outlet Box. W. A. Hall, as- 
signor to Thomas & Betts Co., New York, 
N. Y. Outlets have ledge seating com- 
pee gasket upon which knockout is 
orced to make watertight joints. 

1,132,091. Lantern. G. W. Hellstrand 
and E. A. Hellstrand, Chicago, Ill. Comhi- 
nation electric and oil lantern. 

1,132,094. Contact Member. W. F. Hos 
ford, assignor to Western Electric Co. 
Projecting contact disk of platinum is 
electrically welded at the center to strip 
of spring metal. 

1,132,103. Fire Alarm. D. McClanahan, 
Stacy, Va. Self-contained battery, ther- 
mostatic circuit-closer and alarm. 

1,132.106. Signaling System. H. B. Mead 
and H. F. Guentzler, assignors to C. F. 
Mead, Cleveland, O. Electric commutator 
calling apparatus for shops and the like. 

1,132,107. Automatic Telephone System. 
F. Merk, assignor to Siemens & Halske 
A. G., Berlin, Germany. A repeater is lo- 
cated between the preselector and the first 
selector. 

1,132,113. Boring and Drilling Machine. 
C. J. Olson, Muskegon, Mich. Driving mo- 
tor and gearing are in self-contained casg- 


ing. 

1,132,116. Cutout Box. A. L. Pierce, 
Wallingford, Conn. Has sliding drop door 
for the open front and special supporting 
ribs in back. 

1,132,124. Apparatus for Separating Sus- 
pended Particles from Gases. W. A. 
Schmidt and G. C. Roberts, assignors to 
International Precipitation Co., Los An- 
geles, Cal. Gas duct has near its end a 
high-tension axial electrode and a cylin- 
drical screen electrode with internal baffle 
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rings surrounded externally by a dust-con- 
necting jacket. (See cut.) 

1,132,128. Apparatus for Safeguarding 
Automobiles from Theft. O. A. Smith, 
Springfield, Mass., assignor of one-half to 
G. A. Russell. Alarm associated with ig- 
nition circuit. 

1,132,134. Step-Operatin Means Con- 
troiling Starting of Electric Cars. J. A. 
Van Groos and O. G. Gilstrap, Portland, 
Oreg. Car cannot be startea while pas- 
sengers are still using steps. 

1,132,144 and 1,132,145. Dynamo-Electric 
Machine. C. E. F. Ahlm, assignor to M. S. 
Towson, Cleveland, O. Has commutating 
poles between the pairs of main field poles. 
Bliley, Cripple Creek, Colo., assignor of 
one-half to E. A. Colburn, Jr. Pulling of 
central rod against force of spring closes 
ccntacts. 

1,132,168. Trolley Wheel. H. R. David- 
son, Lackawanna, N. Y. Special lubrica- 
tion. 

1.132,173. Flash Light. A. J. Dupont, 
Adams, Mass. Can be attached to the back 
of the hand and includes lamp, switch and 
a parallel-sided battery in a case. 

“ 102 1e3. Battery Separator. C. P. Hid- 
‘den, New York, N. Y. Has several porous 
walls separated by buttons. 

1,132,186. Traffic-Slgnaling System. E. 
W. Kelley, Rochester, N. Y. A system of 
electric audible sienai distributed in the 
streets and controlled from a central point 
o clear a path for fire apparatus or the 

e. 

1.132,187. Ventilating Fan. S. M. Keyte, 
Oakland, Cal. Has triangularly housed 
display blades with electric lamps to il- 
luminate the housings. 

1,132,205. Speed-Control Device. W. S. 
Menden, Brooklyn, N. Y., assignor to Meg- 


No. 1,132,124.— Electrostatic Dust Precipita- 
tion. 


osin Co. Circuit-breaker in motor circuit 
opens when predetermined maximum speed 
is exceeded. 

1,132,245. Fire-Alarm System. J. B. Am- 
mons, Houston, Tex., assignor of one-tenth 
to E. Ammons and one-fifteenth to O. Mc- 
Gaffey. Fusible and explosive means close 
alarm circuit. 

1,132,249. Signaling Device for Party 
Telephone Lines. L. Ericson, assignor to 
Kellogg Switchboard & Supply Co., Chi- 
cago, Ill. Telephone ringer. 

1,132,259. Inclosed Arc Lamp. C. A. B. 
Halvorson, Jr., assignor to General Electric 
Co. Flame lamp with annular condensing 
chamber about upper part of casing. 

1,132,262. Method of Treating Metal 
Structures to Prevent Subsequent Change 
in Form. J. O. Heinze, Jr., assignor to 
General Motors Co., Detroit, Mich. Proc- 
ess of equalizing internal molecular stress- 
es by subjecting the metal to electromag- 
netic alternations. 

1,132,265. Liquid Sterilizer. V. Henri, 
A. Helbronner and M. von Recklinghausen, 
assignors to The R. U. V. Co., Inc., New 
York. N. Y. While flowing in thin film the 
ltiauid is subjected to radiation from 
quartz-tube mercury-vapor lamp. 

1,132,266. Apparatus for the Treatment 
of Water and Other Liquids by Ultra-Violet 
Rays. V. Henri, A. Helbronner and M. 
von Recklinghausen, assignorgs to The R. 
U. V. Co. Modification of above. 

1139 267. Electric Signaling Apparatus 
and Circuits. F. B. Herzog, New York. 
N. Y.: H. Herzog, executrix of said F. B. 
Herog, deceased. Includes means for set- 
ting up code signals. 

1,132,277. Lamp-Making Machine. N. 
Marshall, assignor ta General Electric Co. 
For forming incandescent-lamp stems. 

1,132,281. Reactive Coi. W. S. Moody, 


. H. Upton, Bryson City, 


assignor to General Electric Co. In shape 
of a double cone with bases adjoining. 


1,132,294. Electric Couoling or Connector. 
J. Wilkie, -Crosshill, Glasgow, Scotland. 
For connecting fixtyre to circuit wires. 


1,132,297. Electricai Equipment for Iin- 
ternal-Combustion Engines. V. G. Apple, 
assignor to Apple Electric Co., Dayton, O. 
Adjustable coil-supporting terminals for 
re secondary can be telescoped within 
ub. 

1,132,299. Electric Flatiron. H. P. Ball, 
assignor to General Electric Co. Detach- 
able terminal plug can be oscillated on han- 
dle with snap action to act as switch. 

1,132,304. Brush-Hoider and Terminal 
for Connecting Electric Cabie. R. H. Cun- 
ningham, assignor to Splitdorf Electrical 
Co., Newark, N. J. For use on ignition 
generator. 

1,132,307. Arc Lamp. J. T. H. Dempster, 
assignor to General Electric Co. Upper 
electrode comprises two converging mem- 
bers with a bar of fusible HNght-giving ma- 
terial between them. 

1,132,308. Graphic Recording Apparatus. 
J. T. Dempster, assignor to neral Elec- 
tric Co. Time-actuated recording sheet for 
electric meter. 

1,132,313. Flame-Arc Lamp and Electrode 
Therefor. G. Egly, assignor to Gebruder 
Siemens & Co., Berlin-Lichtenberg, Ger- 
many. The negative electrode contains a 
slag-removing admixture in the form of 
borates evenly distributed throughout its 


1,132,322. Electrical Measuring instru- 
ment. <A. J. R. Fiego, assignor to General 
Electric Co. Includes circular resistance- 
adjusting switch. 

1,132,345. Card-Testing Device. H. Hol- 
lerith, Washington D. C. Circuit of motor 
driving the card feed is broken when po- 
tential points between which the cards 
pass come in contact. 

1,132,355. System of Electrical Wiring. 
W. J. Kistler, Coopersburg, Pa. Molding 
system in which each wire is surrounded 
by insulating tube and each pair covered 
bv metal sheath with dividing wall between 
the two insulating tubes. (See cut.) 

1,132,385. Spark Plug. O. Rickmeyer, Mil- 
waukee, Wis. Cleaning device mounted on 
one. electrode. 

1,132,388. Coupling or Spilce for Trolley 
Wires. G. W. Robinson, Baltimore, and M. 
E. Harding, Odenton, Md. Splicing ear 
with inclined wire-receiving sleeves. 

1,132,394. Manufacture of Chemically 
Pure Soluble Stlicic Acid. B. Schwerin, as- 
signor to Elektro-Osmose <A. G. (Graf 
Schwerin Gesellschaft). Frankfort-on-the- 
Main, Germany. Alkaline silicate solution 
is subjected to double electrolysis, . 

1,132,400. Apparatus for indicating and 
Recording Small Differences of Fiuld-Pres- 
sure and for Operating integrating or Con- 
trol Devices which Have to be Regulated 
by the Sald Differences of Pressure. F. 
Simpson, Blundellsands, near Liverpool, 
England. Electrically controlled. 

1.132.404. Electropneumatic Sound-Box. 
Curt Stille, Zeh'endorf-West. near Berlin, 
Germany. Includes a sound transmitting 
electromagnet mounted on the diaphragm. 

1,132,408. Train-Stopping Apparatus. J 
N. C., assignor of 
one-half to J. Tabor. Electroresponsive 
device to cut off the power of the car. 

1,132,413. Pump. F. H. Whipple, Visalia, 
Cal. Has common end wall between driv 
ing motor and centrifugal pump. 

1,132,418. Train-Signal Apparatus. J. S. 
Allen, New York, N. Y. Electrically oper- 


ated. 

1,132,419. Automatic Fire-Alarm System. 
J. B. Ammons, Houston, Tex., assignor of 
one-tenth to E. Ammons and one-fifteenth 
to O. McGaffey. Modification on No. 1,- 
182,245. 

1,132,427. Electromechanical System to 
Avold Rallway Collisions. A. Beer, Venice, 
Italy; C. Beer. widow of C. D. Bonamini, 
heir at law of said A. Beer, deceased. Black 
signaling system. 

1,132,442. X-Ray Tube. M. S. Clawson, 
Weehawken, N. J. Has anode with a hut- 
ton of a different metal imbedded therein 
and corrugated to provide maximum con- 
tacting surface. 

1,132,444. Circult-Controller. J. P. Cole- 
man, assignor to Union Switch & Signal 
Co.. Swissvale, Pa. The periphery of a 
sleeve is tapered and a contact member 
mounted on the sleeve has a bore tapered 
to match the periphery, 

1,132,445. Electric Motor. J. B. Conrad, 
Nicolaus, Cal. Solenoid engine. 

1,132,450. Automatic Train-Control Sys- 
tem. L. R. C. Crim, Altmar, N. Y. Elec. 
tric control of air-brake system. 

1,132,451. Multiple-Conductor Electrical 
Cable. C. W. Davis, assignor to Standard 
Underground Cable Co., Pittsburgh, Pa. A 
number of insulated conductors grouped 
about a central body formed of wrapped 
paper. 

1,132,452. Multiple-Conductor Cable. C. 
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W. Davis, assignor to Standard Under- 
ground Cable Co. An incomplete integu- 
ment of conducting material covering the 
opposing faces of each of the assembled 
insulated wires and extending outwardly. 

1,132,454. Binding-Post. F. H. Day, Daw- 
son, Yukon Territory, Canada. Has a num- 
ber of wire-clamping members mounted 
upon the stem one above the other. 

1,132,464. Jig. G. H. Elmore, Swarth- 
more, Pa. oat-controlled circuit-closer 
pore iie an electromagnetically actuated 
pawl. 

1,132,470. Switch. D. D. Gordon, assignor 
to Gordon Electric & Mfg. Co., Chicago, IIL 
Fush-button flush wall switch. 

1,132,473. Circuit-Controiler. C. O. Har- 
rington, assignor to Union Switch & Signal 
Co. Oscillating contact segment and brush 


gear. 

1,132,478. System of Eiectricai Distribu- 
tion. J. L. Johnson, assignor ‘to Alis- 
Chalmers Mfg. Co., Milwaukee, Wis. Fily- 
wheel-regulated generator for balancing 
variable-load circuit. 

1,132,485. Gas-Lamp Control and igniter. 
has F. Oeftger, Detroit, Mich. Electric ig- 
niter. 

1,132,499. Fire-Alarm System. N. H. Su- 
ren, assignor to Gamewell Fire-Alarm Tele- 
graph Co., New York, N. Y. Interconnec- 
tion of central station and local alarm 
boxes. 

1,132,500. Terminal Clip. L. A. Thomas, 
Evansville, Ind. Connector made of a sin- 
gle length of wire bent upon itself. 

1,132,523. Manufacture of Incandescent 
Filaments of Metallic Tungsten or Molybde- 
num for Electric Incandescent Lamps. A. 
Lederer, Atzgersdorf, near Vienna, Austria- 
Hungary. Made from the metal in a pow- 
dered state combined with camphor as 
agglutinant. 

1,132,532. Portable Electric-Lamp Stand. 
A. Bouchery, assignor to Wallace Novelty 
Co., New York, N. Y. The shade can be 
set upon lamp bulb and also clasped in- 
verted to the base of the lamp stand for 
compact shipment. 

Reissue, 13,891. Telephone-Exchange Sys- 


Oh 
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No. 1,132,356.—Metal Molding System. 


tem. S. H. Browne, assignor to American 
Telephone & Telegraph Co. Original No. 
1,073,589, dated Sept. 23, 1913. Automatic 
call-distributing system. 


Patents Expired. 


The following United States electrical 
patents expired on March 22, 1915: 

600.866. Electrical Alarm Gauge. J. 
Hackney, Norfolk, Va. 

600,874. Electrical Device for Propelling 
Boats. L. R. Jones, Boston, Mass. 

600,890. Trolley Wheel. E. R. Robinson, 
Chicago, III. 

600.896. Pneumatic Controlling System for 
Electric Cars. S. H. Short, Cleveland, O. 

600,937. Electric Contact Box. J. N. 
Thomas, Johnstown, Pa. 

600,941. Magnetic Clutch and Power- 
Station System. B. J. Arnold, Chicago, Ill. 

600.966. Damper Governor. C. Kummer 
and L. Bertrand, Easton, Pa. 

600,969. Electric Circuit-Closing Device. 
G. Newman, El Paso, Texas. 

600,981 to 600,983. Electrical Measuring 
Instrument. E. Weston, Newark, N. J. 

400,990, Telephone. G. F. Payne, Phila- 
delphia, Pa. 

600,091, Telephone Transmitter. G. F. 
Payne and W. D. Gharky, Philadelphia, Pa. 

601,023. Alternating-Current Motor. W. 
Langdon-Davies, London England. 

601,042. Battery. W. Morrison, Montclair. 
N.S. 

601,108. Cluster Fixture for Electric 
Incandescent Lamps. N. Weeks, New York, 
N.Y 


601,172. Portable Camera for Roentgen- 
Ray Photography. G. Seguy, Paris, France. 

601,195. High-Potential Insulator. J. W. 
Boch, East Liverpool, O. 

601.206. Brake for Electric Motor Cars. 
P. B. Hayes and H. M. Carbine, Chicago, Ill. 


ELECTRICAL REVIEW 


and WESTERN ELECTRICIAN with which is consolidated ELECTROCRAFT 


VoL LXVI, No. 14. 


CHICAGO, SATURDAY, APRIL 3, 1915. 


ISSUED WEEKLY 


COMPRISING 
(ELECTRICAL REVIEW WESTERN ELECTRICIAN ELECTROCRAFT 


ELECTRICAL REVIEW PUBLISHING COMPANY, INC. 


608 SOUTH DEARBORN STREET 
CHICAGO 


Charles W. Price, President and Treasurer. 
A A. Gray, General Manager. H. S. Tuthill, Business Manager. 
C. W. Forbrich, Assistant Business Manager. 


E. E. Wood . . . 13 Park Row, New York, N. Y. 
"Manager Eastern seman 
Detroit, Mich. 


J. B. McCarthy . . 5 
Manager Middle States. ` 
Chicago, pi. 


C. W. Forbrich . è a è èe «© © «© « « > è 
Manager Western States. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Charles W. Price. ......ccccccccccccccccccccccecs eaitor- in - Chief 


A. A. Gray........000- (uaa orate ce ccccccovcccccees Managing Editor 

Morton Githens eee Saaai cece cc cccecccceccesee Technical Fditor 

F. H. Bernhard.......ccccccccccccccccccccccceee Associate Editor 

Howard Ehriich .......c..ccccceee See ee o .. Associate Editor 
SUBSCRIPTIONS. 

One Year, United States eee ery rrr es bell!) 


One Year, Canada ............ EEA E A 
One Year, Foreign Countries nee 2 
Single Copy, 10 cents. Back one month, each. . 2d 


- Entered as second-class matter, November 7, 1908, 
at the Post Office at Chicago, ill., under the Act of 


DO I! 
HECTRICALLY March 3, 1879. 


CONTENTS. 
EDITORIALS: 
Revising the Coleras i a aie es eas 613 
Electrical Prosperity Week... 000000000000 cccccccccsecceceserccesssececwenee 614 
Perfecting Plant Details... ect eecctcceeeecacecencccenesesere 614 
Liability for FOU Oa sscicces aaron icc cc tadeav catty stacct ods toats wise aeactaleeduaen wats 615 
a McLeod Forecasts Higher Electric-Railway 
RTOS cs asses sh EA E ards dide ET A EE T 
DEPARTMENTS: 
Commercial Practice 2.0... cecccccscececcsenccccecesecccnccomnaccsessccecccccccncceee 621 
Electrical Construction 22.0.0... cee eceseecee ee ceesescnsecsenecnensesececeecee 624 
National Association of Electrical Inspectors.......................... 629 
Public Service COMMISSIONS... oli. ee cece cecececescceneceeassceeesceesceces 631 
New Electrical and Mechanical Appliances............0000000050500000000 646 
Latest Approved FYttings...0..... eee cccceceneceeceserecceeeeescenseeeeneeeee 652 
Current Electrical N@WS. ..........0....cccccessscesecesenecnecceneecccessecensecceesseeeanees 653 
Record of Electrical Patents... ce cee ceeceecceneeeceecceneesenereseens 657 
Electrice Vehicle Section. nw... cee ceteeeceenercnenenseceeseccenceeteecees 659 
LEADING ARTICLES: 
Electricity in Laundrtes............ cc. eceeccccceeecececececeeeceee se ceeectensereceseaees 617 
Street Lamp Inspection and Maintenance in Sheboygan.— 

By Carrol H. SWB W sicsirte eet ok aetate seesleinsistitenvain sented 621 
ee Electrical Code Amended at Conference in New aa 
State Regulation.—By William J. Norton. ............ 1.0. :ceceesceeesees 632 
Electrical Engineering Po eTA —By R. G. Hudson and 

WV GY OM A EE E EE 634 
Minnesota Electrical Association EE E TA OE cenusmeduansuocds 637 
New York’s Co-operative Electric Gara Qe...............ccc eee seceeee ees 659 

LETTER TO THE EDITOR: 
Lifting Magnet for Submarines.—By H. J. Herherts............ .--- 645 


MISCELLANEOUS: 
Associated Manufacturers of Electrical Supplies Organize 
Conduit Section .......0.0.000000000000050roreroo0rese0etrrenosetnrneneenennunennt sneer eeennne 


Color in Lighting.................2... cabin tds AEE E EE tal evel voesauesss aces 616 
New York Electrical Society................cccececccecceccecee cenceeceeceecceesesanceeee 616 
Kansas City Company Holds fslectric Show................... SANAE 622 
Cost of Residence Service. .....c...cc.cccccccsccccescesseecsseccessssceesseteesecrecessseenes 622 
Utilizing Monthly Bills to Obtain Leads for Salesmen............ 623 
A Safety Device for Arc-Lamp Trimming ®...............00:c.0::cceeees 823 
Among the COntractOTs..........o..cecesssceececenseccoscceeemeecsensssseeemenentenrarees 628 
New England Electrical Meeting. ...0.0....2.--.....:-cessseceseesceeceneeeeeeeeeers 636 
Philadelphia Section Activities. ......... eee eee teeere sees eeettteeseeees 636 
Well Designed Central Station ina Small Town... a. 642 
Electric Cooking oo... cece ee sce cec cee seerenenemeneneesseneenenns erasers Rtas 614 
Design of Interior Lighting Fixtures... Lennar ern E | 
Meeting of Jovian Congress in Chicago . aaea 645 
Electrical League of Cleveland Establishes” ‘Precedent in 
Electrical Organization Circle... cesses ceeeestceceetenseeeeeeees 
New Type of Electric Automobile... cee cece s+255551re= mete 664 
English Flectric Vehicle Committee ........ ec cee cceeneeeeceeeteeeees 666 
Charging Equipment of Corey Hill Garage................e. e-serr- 666 


Copyright, 1915, by Electrical Review Publishing Company, Inc. 


613 


3 


REVISING THE CODE. § 

The extent to which the National Electrical Code hag 
been revised for the 1915 edition is indicated by thé 
report of the meeting of the Electrical Committee of 
the National Fire Protection Association, which will be 
found on other pages of this issue. It is aimed, of 
course, to keep the provisions of the Code abreast of 
dcvelopments of the electrical art, and to provide the 
safest standards for electrical installations which can be 
devised. This, of course, makes periodic revision nec- 
essary, and it also tends to add to the bulk of the rules 
as new points are covered from time to time. To meet 
this objection of bulkiness, the Electrical Committee 
has very wisely decided this year to omit from the reg- 
ular edition of the Code the detailed specifications cov- 
ering cabinets, rubber-covered wire, fixtures and in- 
sulating joints. Skeleton outlines of the requirements in 
these cases will be printed in the Code, and the full de- 
tails published in the form of separate pamphlets which 
will be available for those interested. The specifica- 
tions for the manufacture of these articles are referred 
to principally by manufacturers and by the Underwriters’ 
Laboratories, or other testing authorities. For the in- 
spector in the field, it is sufficient to know that a given 
brand has been approved by the Laboratories. The pub- 
lication of such specifications separately should, there- 
fore, meet with the approval of all interested. 

While the evolution of the Code and the process of 
revising it biennially has so far given general satisfac- 
tion, it must be admitted that the method by which re- 
visions are accomplished leaves something to be desired. 
The present method is for the Electrical Committee of 
the National Fire Protection Association to present its 
recommendations, covering such subjects as have been 
announced in the preliminary bulletin published by it, to 
an open meeting which any interested person may attend, 
and in whose deliberations he may participate to the 
extent of voting. It is evident that a vote taken in this 
way may be determined in the case of a general differ- 
ence of opinion by persons who have not given the sub- 
ject a great deal of study, by persons whose decision is 
made up hastily from the arguments advanced in the 
meeting, or by persons whose vote is influenced by self- 
ish considerations of individual financial interest in the 
matter under consideration. The results of careful study 
by the various committees which have been investigating 
important quéstions involved in proposed code rules, and 
even the judgment of the Electrical Committee itself. 
may be overruled in this manner. Responsibility for 
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the final adoption or-rejection of a proposed rule does 
not rest with the Electrical Committee; nor with any 
other authoritative body. The constitution of the meet- 
ing which decided this point may be unknown, since all 
of those present may not have registered, and the possi- 
bility arises of provisions being inserted in the Code for 
which no one will stand sponsor. 

The status of the National Electrical Code under 
these circumstances becomes somewhat questionable. 
Originally intended to protect the insurance companies 
by preventing undue fire hazards, the Code has come 
to represent the best practices in electrical construc- 
tion, from the standpoints of both fire and life hazards. 
It has been adopted by many of the smaller municipali- 
ties, and thus given legal status. Continuity in its 
development is greatly to be desired, and it would be 
unfortunate if the means were left open for future 
revisions which should not represent the best practice 
and knowledge of the time. 

Many of the larger municipalities have adopted elec- 
trical codes of their own, but these are in the main 
patterned after the National Electrical Code. Where 
a municipal regulation conflicts with the National Code, 
local underwriters are perforce compelled to disregard 
the National Code in determining the acceptability of 
a risk. In cases where installations meet with the 
requirements of a municipal code, but do not comply 
with the National Code, even though the two may not 
be in direct conflict, we believe the general attitude of 
the underwriters is to accept the local regulations as 
sufficient, and, considering the growing tendency for 
governmental regulation of the insurance business, such 
an attitude might perhaps have to be taken involun- 
tarily if not voluntarily. Nevertheless, the National 
Electrical Code is an important instrument, which 
serves as a guide for electrical construction throughout 
a large part of this country. Its provisions have almost 
the effect of law in many places where the Code may 
actually have no legal status. From every considera- 
tion, it is important not only that revisions of the Code 
should be made by those fully conversant with both the 
theory and practice of electrical work, but the revision 
should be so made that responsibility for the adoption 
of Code rules shall rest with some definite and authori- 
tative body. The announcement of the Electrical Com- 
mittee for the meeting held last week stated the meeting 
to be one of the Electrical Committee, but the chair- 
man of the conference stated that it was a 
meeting of those interested in the hazards con- 
nected with electrical construction work. As point- 
ed out above, anyone interested in the subject is, un- 
der this method, in a position to vote, and consequently 
exercise a certain amount of influence as to the adop- 
tion of any proposed rule. The possibilities of the mis- 
use and zbuse of this power are evident, and although 
this may never have occurred in the past, there can 
be no guarantee that it will not occur in the future. 
The method of revising the Code should certainly be 
itself so revised as to put authority and responsibility 
for the Code rules in definite and competent hands. 
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ELECTRICAL PROSPERITY WEEK. 

As announced in a recent issue, the Executive 
Committee of Five of the Society for Electrical De- 
velopment, Incorporated, has decided that the first 
week in December will be devoted to a nation-wide 
celebration of the utilization of electrical apparatus 
and supplies. The Executive Committee is com- 
posed of some of the leading men in the central-sta- 
tion, manufacturing, jobbing and contracting fields, 
together with representatives of the technical press 
and the representatives of the Society for Electrical 
Development. 

Now that the time for the celebration has been 
definitely set, it is interesting to note that after much 
conference it has been decided to designate the cele- 
bration as “Electrical Prosperity Week.” A budget 
will be prepared and submitted to the Executive 
Committee at its next meeting on April 7. The com- 
mittee will also appoint 50 men from various parts 
of the country to co-operate actively with the Gen- 
eral Committee in carrying out the details of the 
propaganda. A national advertising campaign will 
be carried in magazines, while newspaper advertis- 
ing will emphasize the campaign in each locality. 
Special film attractions will be prepared for utiliza- 
tion at the leading motion-picture houses, millions of 
poster stamps will be used to spread the campaign 
publicity, while electric signs, billboards and car 
cards everywhere will go far to awaken enthusiasm. 

It is expected that the united electrical industry 
will get behind this big movement, which will un- 
questionably result in a remarkable quickening of 
interest in the utilization of things electrical and 
confer a mutual benefit upon the trade and the public 
at large. 

PERFECTING PLANT DETAILS. 

As long as power plants and substations are de- 
signed, there will be differences in detail which will 
make such work interesting. The casual visitor to 
such installations may not appreciate the bearing 
of these details upon convenient, efficient and safe 
operation, but to the engineer such matters are 
highly significant. The study of plant design with 
the object of seeing where details can be perfected 
is well worth while. 

To take one or two examples, in a substation re- 
cently examined, the rheostat grids used in start- 
ing a motor-generator set were mounted on a fire- 
proof frame well out of reach of operators working 
on the floor, but the planes of the grids were hori- 
zontal instead of vertical. This meant that in case 
of sagging the grids would tend to short-circuit. 
The cost of mounting the grids properly would 
probably have been no more than with the arrange- 
ment followed, and vertical mounting would have 
increased the reliability factor of the installation, 
protecting the motor equipment from excessive 
rush of current in case the sagging above mentioned 
took place. Behind the switchboard in this plant 
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were no permanent lighting arrangements, and the 
desirability of being able to work rapidly and safely 
among the oil switches and high-tension bus com- 
partments should have been recognized in laying 
out the installation. In these days of conduit wir- 
ing and moisture-proof fittings the installation of 
permanent lighting units is entirely safe around all 
corners of a plant provided due regard is given to 
clearances, and the small percentage of the time 
that such illumination is required justifies the use 
of lamps of large wattage if necessary to insure con- 
venient work in locations where care is necessary in 
handling tools and the person. 

In another instance, no facilities were provided to 
enable a transformer oil-discharge pipe to be quickly 
opened in case it became necessary to let the oil 
run out of the building. Each transformer was pro- 
vided with oil outlet pipes, but the valves were only 
usable by the employment of wrenches, and the lat- 
ter were conspicuous by their absence. In the early 
days of “tuning up” an installation, many of these 
details are necessarily overlooked, but as a plant 
gets into the smooth running period, the considera- 
tion of such details is an important piece of work. 
Some of them belong to the designer, but many 
others can be attended to by those in charge of the 
plant in service, and it is surprising how much can 
sometimes be done to improve an installation in this 
way at comparatively small cost. 
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LIABILITY FOR FIRES. 

The National Fire Protection Association has pre- 
pared a model bill which has been introduced in a num- 
ber of state legislatures, placing a liability for any loss 
or damage created by fire upon the person whose negli- 
gence or non-compliance with any local or state law 
has been instrumental in causing the loss. This bill, if 
enacted into a law, would of course cover any damage 
from fires due to defective electrical installation, and 
would seem to place the responsibility upon the elec- 
trical contractor doing the work rather than upon the 
owner of a building, who might’be entirely ignorant 
of the defective condition. This assumes, of course, 
that such defects are in contravention to a wiring code 
in effect in the given territory. 

Certainly no objection to the enactment of such a 
law will be raised by the electric interests involved. 
Every reputable contractor endeavors to carry out his 
work in compliance with the Code and with any local 
electrical rules which may be in force, and the danger 
of liability from defects would only tend to make him 
more careful. On the other hand, this same liability 
would tend to discourage the incompetent from under- 
taking such electrical installation work and would make 
it a more serious matter for them to engage in it than 
it is at present. However, this goal seems to be reached 
in a more Satisfactory way through the medium of a 
license which will be issued only to those who have 
shown themselves to be competent. . 
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The National Fire Protection Association, which 
numbers among its members the National Electrical Con- 
tractors’ Association, the American Institute of Elec- 
trical Engineers, and the National Electric Light As- 
sociation, is urging this legislation because other means 
seem to have failed to check the excessive fire waste 
for which this country has achieved an unenviable repu- 
tation, and which appears to be largely due to the care- 
lessness and indifference of the American people. If 
a legal liability for carelessness and negligence will 
achieve the desired end, it should certainly be welcomed 
by all. 


———————————_——— 


CHAIRMAN M’LEOD FORECASTS HIGHER 
ELECTRIC RAILWAY FARES. 

At the annual banquet of the New England Street 
Railway Club a very suggestive utterance was voiced 
by Chairman McLeod of the Massachusetts Public 
Service Commission relative to the prospect of higher 
fares on trolley roads within the old Bay State. In 
an impromptu address Mr. McLeod referred to the 
Middlesex & Boston case of last fall as a turning point 
in electric railway rates and said that generally speak- 
ing, he was convinced that in the main the rates now 
charged are insufficient to enable the companies to 
give the kind of service the public has the right to 
demand, to adequately conserve the property and 
provide for depreciation. Return to capital was also 
recognized as a consideration not to be overlooked. 
There are at present at least three petitions before 
the Massachusetts Commission for authority to increase 
fares, and the indications are that most companies 
which are prepared to show their needs in this direc- 
tion will be given more revenue at the hands of the 
board if they take the necessary steps. 

Such an utterance is most significant in a state where 
honest management is common to all the properties and 
it sets an encouraging precedent for other states. The 
electric railway field is one of the greatest in the 
industry. It has been struggling for some years with 
the limitations of the 5-cent fare in face of rising costs 
of service, increasing taxation and more exacting de- 
mands on the part of the traveling public. Commis- 
sioner McLeod said that a board which sanctions 
increased rates has no popular task, and that is true; 
but he also showed that the interests of the public 
and the utility companies are identical in the long run, 
and went straight to the mark in pointing out that real 
service costs money; that it would be far better for 
the electric railways of the state to raise their rates 
and give such service than to fall into the condition 
of the Boston & Maine Railroad system, which is strug- 
gling to keep out of a receivership and once more get 
upon its feet financially. Every public-utility manager 
and every fair-minded observer of electric traction 
affairs must perforce applaud the courageous utter- 
ance of Chairman McLeod, which points the way to 
better days for deserving electric railways—an in- 
dication of brighter skies for the industry as a whole, 
taken in its broader significance. 
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Associated Manufacturers of Elec- 
trical Supplies Organize Conduit 


Section. 

At a meeting held in New York 
City on the evening of March 24, by 
the Board of Governors of the As- 
sociated Manufacturers of Electrical 
Supplies the by-laws of the newly 
formed Conduit Section were accepted. 
The officers of that section are: 
Chairman, F. C. Hodkinson, Safety- 
Armorite Conduit Company. 

Secretary, Alexander Loughlin, Jr., 
Central Tube Company. 

Treasurer, D. Hayes Murphy, Ameri- 
can Conduit & Manufacturing Com- 
pany. 

Executive Committee: F. C. Hodkin- 
son, Alexander Loughlin, Jr., D. Hayes 
Murphy, C. E. Corrigan, Oscar Hoppe, 
Russell Dart and J. H. Trumbull. 

The association members now con- 
stituting the Conduit Section are: 
Alphaduct Company, American Circular 
Loom Company, American Conduit & 
Manufacturing Company, Central Tube 
Company, Clifton Manufacturing Com- 
pany, Eastern Flexible Conduit Com- 
pany, Enameled Metals Company, 
Mark Manufacturing Company, Na- 


tional Enameling & Manufacturing 
Company, National Metal Molding 
Company, Safety-Armorite Conduit 


Company, Sprague Electric Works of 
General Electric Company, Trumbull 
Electric Manufacturing Company, 
Western Conduit Company. 

All other conduit manufacturers in 
the United States are invited to join 
the association and become members 
of the section. l 

At the same meèting of the Board of 
Governors a portion of the Membership 
Committee was elected. Communica- 
tions concerning membership should be 
addressed to W. C. Robinson, chair- 
man of the Membership Committee, in 
care of National Metal Molding Com- 
pany, Pittsburgh, Pa. 

The temporary secretary, H. B. 
Crouse, presented proof copies of a 
booklet which very soon will be finished 
and ready for distribution. It contains 
the organization procedure, constitu- 
tion and by-laws of the association. 
All manufacturers interested in the as- 
sociation may secure copies of that 
booklet by communicating with either 
H. B. Crouse, temporary secretary, 
care of Crouse-Hinds Company, Syra- 
cuse, N. Y., or A. W. Berresford, chair- 
man of a Canvassing Committee which 
within the next few weeks will com- 
municate with all those manufacturers 
of electrical supplies and materials en- 
tering into electrical construction 
whose addresses are known to the Can- 
vassing Committee. Under Mr. Ber- 
resford’s chairmanship other gentlemen 
have been asked to serve on the Can- 
vassing Committee and from them data 


may be obtained. Those gentlemen are: 
C. L. Ejidlitz, Metropolitan Electric 
Manufacturing Company, 1170 Broad- 
way, New York City; W. F. Hessel, 
Detroit Fuse & Manufacturing Com- 
pany, 114 Liberty Street, New York 
City; Harvey Hubbell, Bridgeport, 
Conn.; B. E. Salisbury, Pass & Sey- 
mour, Solvay, N. Y.; Walter D. Steele, 
Benjamin Electric Manufacturing Com- 
pany, 120 South Sangamon Street, Chi- 
cago, IIl; Mr. Betts, of Thomas & 
Betts, 105 Hudson Street, New York 
City; H. I. Appleton, Appleton Elec- 
tric Company, Chicago, Ill; J. H. 
Parker, General Porcelain Company, 
Parkersburg, W. Va.; Frank E. Watts, 
Hart Manufacturing Company, New 
York City. 

A report relative to the formation of 
a Wire and Cable Section was received 
by the Board of Governors. That all 
manufacturers of wire and cables may 
consider this subject together, the presi- 
dent of the association and LeRoy 
Clark, of the Safety Insulated Wire & 
Cable Company, New York City, were 
directed to invite all wire and cable 
manufacturers to convene in New York 
City, at the Biltmore Hotel, at 2:00 p. 
m., April 14. At that meeting the en- 
tire subject will be discussed. Prior 
to that meeting copies of the constitu- 
tion and by-laws will be mailed to the 
wire and cable manufacturers. All of 
those who read this notice are asked to 
send their addresses to R. K. Shep- 
pard, president of the Associated Manu- 
facturers of Electrical Supplies, care of 
The B. F. Goodrich Company, Akron, 
O. 
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Color in Lighting. 

A very interesting address dealing 
with the physics of color was delivered 
by M. Luckiesh, of the Physical Lab- 
oratory, of the National Lamp Works, 
Cleveland, O., before the Chicago Sec- 
tion, Illuminating Engineering Society 
on the evening of March 25. Mr. 
Luckiesh chose for his subject “Color 
in Lighting,” and illustrated his remarks 
with numerous lantern slides, showing 
the effect of color on lighting efficiency 
and also concrete examples of the prin- 
ciples of the spectrum. Mr. Luckiesh 
described several of his experiments in 
color work and referred briefly to 
“color music,” which has been demon- 
strated recently in New York. This 
combining of a chromatic color score 
with orchestration is based on the 
analogy of color harmony to music 
harmony. Color effects are produced 
on a screen by lights of different color, 
controlled from the keyboard of the 
instrument. 

The address was discussed briefly by 
A. O. Dicker, J. R. Cravath, Albert 
Schetble, F. A. Vaughn and C. A. 
Luther. 


ELECTRICIAN 


Vol. 66— No. 14 


New York Electrical Society. 


The members of the New York Elec- 
trical Society at a meeting held in the 
Engineering Societies Building, New 
York City, on March 25, had an op- 
portunity of making comparisons be- 
tween two entirely different methods 
of illuminating big expositions when 
T. C. Martin, secretary of the National 
Electric Light Association, who is also 
a past-president of the society, made 
an address on “The Electrical Aspects 
and Lessons of the San Francisco Ex- 
position.” His remarks were based upor: 
observations made during his recent 
visit to that city, but also included in- 
teresting facts concerning the systen: 
of illumination at the exposition now 
being held at San Diego. 

By means of numerous lantern slides 
Mr. Martin was able to establish 
graphically a comparison of just what 
was being done in the way of lighting 
at San Diego where the practice of 
outlining the buildings with incandes- 
cent lamps is being followed out te. 
some extent, with that at San Fran- 
cisco where what is known as indirect 
or “flood” system converts the exposi- 
tion into a veritable fairyland. Methods. 
good and bad, of exterior lighting o' 
big buildings in cities were also shown 
and discussed. 

Most of the interest, however, cen- 
tered on the vivid descriptions of the 
marvellous electrical wonders shown 
nightly at the San Francisco Exposi- 
tion, through the genius of the chiet 
of the. Department of Illumination. 
W. D’Arcy Ryan, and the description 
of the electrical effects which have 
obtained for the exposition the officia! 
title of the “Jewel City,” made a 
strong appeal to the audience, which 
included a number of ladies. Some 60 
colored lantern slides showed admir- 
ably the exquisite daylight beauty o: 
the architectural features of the exposi- 
tion, and included striking reflections 
of the buildings in the lagoons. The 
method of illuminating the towers, and 
the lighting of the interior of some o: 
the buildings and courts was described 
in much detail, as well as the process 
by which the color effects are secured 
and which are projected on the various 
buildings by the powerful searchlights. 
representing some 2,600,000,000 candle- 
power. These excited the wonder o: 
everyone present. 

The lecturer also described fully the 
method of “indirect” lighting of the 
exterior of the buildings by means of 
lofty Venetian masts with colored semi- 
transparent shields, inclosing groups of 
three or five luminous arcs, according 
to the distance from the building. The 
100,000 crystals on the Tower of 


Jewels were also described in detail 
and picturesque views of this tower 
were shown. 
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Electricity in Laundries. 


Laundry business has grown to be, an 
important industry and the elaborate 
mechanical plants in use today are in 
great contrast to the hand equipments 
of a few years ago. In general the ma- 
chinery in a modern laundry consists of 
washing machines, extractors, drying 
appdratus, mechanical sprinklers, 
starching machines, calenders or iron- 
ing machines, and special shaped ma- 
chines used for sleeves, collars and cuffs 
and for finishing various classes of 
work. 

‘The power rotary washing machine 
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This article comments on some 
of the advantages of electricity in 
the laundry and compares central- 

. Station power with isolated-plant 
operation. Details are given on a 
typical laundry plant using indi- 
vidual motor drive throughout. 


pressure, so that the processes of wash- 


ing, boiling, rinsing and bluing can be 
accomplished without removing the 
clothes. 
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which a current of air is forced by a 
fan. Mangles generally consist of pol- 
ished metal rollers, heated by steam or 
gas, which work against a blanket of 
felted surface in the form of another 
roller or flat surface. Other forms ot 
mangles consist of a felted roller ro- 
tating against a heated concave surface 
of polished metal. The description ot 
the minor machines will be taken up 
later. 

Laundries are particularly adapted to 
electric drive which has numerous ad- 
vantages for such work. As female em- 


Group of Mangles Driven by Individual Motors, Antiseptic Laundry, Chicago. 


consists of an outer casing containing 
an inner horizontal cage in which the 
clothes are placed. The cage is rotated 
and reversed every few revolutions so 
that the clothes are rubbed and tum- 
bled in the soap and water passing 
from the outer casing into the inner 
cage through perforations. The outer 
casing is provided with outlet and inlet 
valves for hot and cold water and for 
discharge and arrangements are gener- 
ally made for admitting steam under 


Hydro extractors are used to remove 
surplus moisture from the clothes. The 
wet garments are placed in a perforated 
basket supported on vertical bearings 
and revolving in an outer casing at 
about 1,000 to 1,500 revolutions per 
minute. At this range of speeds about 
80 to 85 per cent of the moisture is re- 
moved from the clothes by centrifugal 
force. Drying rooms are made in a va- 
riety of forms but consist essentially of 
steam-heated compartments through 


ployees predominate the “safety first” 
argument is one of the principal ones, 
as by eliminating shafting and belting 
and using individual motor drive the 
danger of becoming entangled in the 
machinery is reduced to a minimum 
Oil‘and dirt dropping from pulleys and 
belts is done away with; machines can 
be placed in the most convenient posi- 
tions for sequence of operations; better 
light and sanitation are secured and the 
surroundings are made more cheerful. 
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There are numerous mechanical con- 
siderations to be thought of when 
equipping a laundry. The quality of 
the water is of great importance and 
complete water softening and filtration 
plants are frequently required. Soap 
making equipments are - generally in- 
stalled. A large tank for cold water is 
placed on the roof and a hot-water tank 
near the roof on the inside. A steel vat 
with steam connections and connections 
to the water tanks is frequently used 
for cooking the ingredients which con- 
sist of lye and tallow. Pumps are re- 
quired for filling the tanks. 

One of the most vital questions with 
which laundry proprietors have to deal 
is that of labor; particularly in the 
smaller cities does.this question-assume 
alarming proportions and any system 
which will improve the physical condi- 
tions, especially those which prevail 
during the summer months, is worthy 
of careful consideration. The reduction 
in noise, improvement in light and the 
absence of the dirt nuisance obtained 
with electric drive are sure to produce 
desirable results. Also the absence of 
shafting and belting improve the light- 
ing conditions and permit of much bet- 
ter ventilation. 

Another feature in connection with 
electric drive that, although well 
known, cannot be emphasized too 
strongly, is the absence of breakdown 
troubles. 

Experience has shown that where 
motor drive is employed the delays, oc- 
curring so frequently in steam plants, 
are practically eliminated. The neces- 
sary expenditures for repairs is, there- 
fore also very much less than where 
mechanical driven belting and shafting 
is employed. 
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Ironing Machine Driven by Motor. 


Considered from the central-station 
standpoint, all laundries offer possibili- 
ties for profitable business. In many 
instances large laundries requiring a 
considerable amount of steam can, with 
a well designed and efficient power 
plant, generate energy sufficient for 
their requirements at a cost too low to 
admit of central-station competition. 
Of course, if these laundries are so situ- 
ated that it would be feasible for the 
central-station company to supply both 
steam and electric energy the above 
condition would not obtain. 

Because heat as well as mechanical 
power is required for the complete cycle 


Group of Motor-Driven Machines at Antiseptic Laundry. 


of operations, it is often argued by the 
laundry manager that the additional 
coal for sustaining sufficient boiler 
pressure to operate the engine is neg- 
ligible when compared with the fuel 
needed solely to obtain steam for wash- 
ers, dry rooms, mangles, starch cookers, 
etc., therefore the engine is considered 
to perform functions of a cheap and 
effective reducing valve between boiler 
and heating systems, practically gener- 
ating at no cost the mechanical power 
required. 

This contention may have value in 
those rather rare instances of a model 
plant where the mechanical drive has 
been installed, to show maximum effi- 
ciency, live-steam piping tight and weil 
lagged, the exhaust carried with a 
minimum of back pressure to proper 
heaters and cookers as well as provid- 
ing steam for those machines which 
permit a satisfactory operation at very 
low pressure—in short, in installations 
where all the engineering niceties and 
refinements have been carefully intro- 
duced, it might be doubtful if the change 
over to electric drive, with steam for 
heating alone, could be made to show 
an appreciable saving, judged exclusive- 
ly from the standpoint of the coal pile. 

However, after considering that the 
average small plant labors against se- 
rious wastes in boiler and engine room 
(incident to careless firing; leaky pipes 
and valves; wear and tear; decrease in 
production due to slippage of belts; 
danger of same to women operators; 
friction losses and bearing troubles ac- 
companying long lines of shafting; de- 
pendence for continuous operation on 
one prime mover, and the greater time 
required for repairs should this single 
source of power fail) it is to be ques- 
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Motor Driving Heavy Mangle. 


tioned whether the coal-pile argument 
may not be justly relegated to a posi- 
tion of minor importance. 

The greatest consideration must be 
given to these questions when figuring 
on the substitution of central-station 
service for private-plant power and 
much depends upon the ability of the 
power salesman to correctly analyze 
éxisting plant-operating expenses and 
fixed charges. Ability to do this read- 
ily and correctly will go far towards 
demonstrating definitely and convinc- 
ingly to a prospect, the flaws and waste 
and general field for improvement in 
his power layout. 

If such an engineering analysis shows 
that the cost of central-station service 
does not compare favorably enough 
with isolated-plants costs, all things 
considered, there are still many possi- 
bilities for securing good business. In 
many laundries the peak of the wash- 
ing and ironing operations occurs sim- 
ultaneously necessitating a much larger 
generating station at such times than is 
regularly required. Under such condi- 
tions laundries find it much more eco- 
nomical to purchase the extra power 
required and as the business increases 
the amount of purchased energy con- 
tinually increases. In other establish- 
ments the washing or other depart- 
ments must frequently operate over- 
time and the same situation as to ex- 
cess power applies. Sign lighting, in- 
terior plant lighting, vehicle charging, 
etc., are other fields for central-sta- 
tion power in connection with the 
laundry industry. 

The Antiseptic Laundry, located at 
Sheffield Avenue and Grace Street, Chi- 
cago, Ill., represents everything that is 
modern in equipment and aside from 
the wash room there is no belting nor 
shafting used, individual electric drive 


being employed entirely with the excep- 
tion of one group of three small ma- 
chines. When the proprietors, J. H. P. 
and A. F. B. Klein, started out to plan 
their building and contents electricity 
was decided upon and the present equip- 
ment includes not only motors but 
electric irons. 

The laundry building proper is a two- 
story brick structure. The lower floor 
is devoted to checking, marking, and to 
the flat work, such as sheets, table 
cloths and pillow slips. The heating 
plant and wash room are in a single- 
story building adjoining the main build- 
ing, forming an L-shaped structure. 
There is also a large two-story stable 
building. All of the buildings are light- 
ed by tungsten-filament lamps. The 
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Horse- Kind of Application. 

No. power Drive 

1 0.75 Gears 36-inch American 
collar ironer 

1 1.5 Group Bishop edging 
machine, Floran 
seam dampener, 
Prosperity collar 
molder. 

1 1% Gears Bishop wristband 
starcher. 

1 tg Gears Adams collar 
dampener. 

1 1 years—re-Bishop mist 

versible dampener. 
motor 

1 1 Gears—re- Barnes & Erb 

versable bosom press. 
motor 

1 1 Gears Barnes & Erb 
bosom press. 

1 0.25 Gears American sleeve 
ironer. 

1 0.25 Gears Troy body ironer. 

1 1 Belt Fan for dry room, 
and blower for 
Bunsen burners 
on body ironers. 

1 0.75 Gears 20-inch starch ex- 
tractor. 

1 3 Chain 24-inch by 120- 
inch Royal ironer. 

1 0.25 Gears Handkerchief 
ironer. 

2 0.75 Belt American dry 
room fan and 
chain. 

J: 0.5 Gears American starch- 
ing machine. 

1 1g Belt Singer sewing ma- 


chine. 


wash room is supplied with power from 
a line shaft belted to an engine. It was 
decided not to use electric drive in this 
department owing to the severe service 
conditions at this particular plant. The 
washroom equipment consists of eight 
washers and three hydro-extractors. 
The processes at the Antiseptic Laun- 
dry are typical of ordinary laundry 
work. The soiled goods are delivered 
by the wagon drivers to the first floor 
of the laundry where the checker sorts 
and tags them with the pin systenf® This 
consists of safety pins to which num- 
bered tags are attached; they are re- 


Motor Geared to Ironer. 
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moved before the clean laundry is sent 
out. `. 

Clothes are first placed in wheel 
trucks and conveyed to the wash room 
and washed after which they are trans- 
ferred to the extractors and thence to 
the dry room on the ground floor. This 
consists of an inclosed compartment 
heated with steam through which a cur- 
rent of air is forced by a fan driven by 
a one-horsepower motor. 
also drives a blower that supplies air to 
the Bunsen burners on the body iron- 
ers. After drying the large pieces are 
run through a 24-inch by 20-inch Royal 
mangle operated through chain drive by 
a three-horsepower motor. The man- 
gle has two steam-heated rollers held 
together under tension by compressed 
air. At maximum speed the mangle 
irons goods at the rate of 75 feet pet 
minute and requires 12 girls to feed, 
fold, etc. 


This motor: 


Laundry Machine Company, Chicago, Il. 


In laundering shirts, the soiled linen. 


is first run through the washers and 
extractors on the ground floor and is 
then taken to a Watkins starching ma- 
chine driven through gearing by a 
0.5-horSepower motor. The shirt is 
next taken to a Watkins wrist-band 
starcher connected through gearing to 
a one-eighth-horsepower motor. The 
starch extracting and drying processes 
follow next in order. Shirts and other 
clothes are sprayed or sprinkled in a 
Bishop dampener operated by a one- 
horsepower motor. This consists of a 
galvanized tank with sprays on all sides 
that throw fine streams of water toward 
the center of the tank. The article to 
be dampened is held for a brief time in 
the spray after which it is placed in a 
wood box and placed under pressure 
from a screw press to distribute the 
moisture evenly. The cuff press, yoke 
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inch steam-heated iron cylinders and is 
driven through gearing by a 0.75-horse- 
power motor. The finishing operations 
on the collar are performed on a group 
of small machines driven by a 1.5- 
horsepower motor. First the collar’s 
edges are moistened and smoothed on 
a Bishop edging machine after which 
turn-down collars are run through a 
seam dampener turned over by hand 
and placed on a Prosperity steam-heat- 
ed collar molder which presses the edge 
of the collar, forms it and makes a 
space for the tie. The final operation 


‘is putting the collar through a form: 


which consists of a hollow steam-heate:! 
cylinder. This operation gives the fina! 
shape suitable for the neck. The motor 
equipment is completed with a one- 
eighth-horsepower motor driving a 
Singer sewing machine for shirt repair- 
ing. Complete motor data are given 
in the accompanying table. All hand 


Motor-Driven Extractor, 


`” Adjacent to the mangle is a handker- 
chief ironer direct-connected to a 0.25- 
horsepower motor. Some of the pieces 
such as tablecloths and napkins require 
starching. A 20-inch starch extractor 
is provided in this department for re- 
moving the surplus starch and approx- 
imately 85 per cent of the moisture. It 
is geared to a 0.75-horsepower motor. 
For drying small pieces, a drying room 
is located on the second floor. There 
are two steam-heated compartments 
through which an endless chain passes 
at about five feet above the floor. Au- 
tomatic clamps are attached to the 
chain which holds the clothes. A girl 
hangs the clothes on the chain on the 
right side out in the main room, they 
are carried through the two compart- 
ments in about 20 minutes and dropped 
automatically into baskets at the left 
side. The 20-minute trip is sufficient 
to dry the clothes. The chain is driven 
by a one-horsepower motor and the fan 
by a 0.75-horsepower motor. The dry- 
er is known as a Watkins dry room 
and is manufactured by the American 


press and neckband press are manually 
operated. 

There are two Barnes and Erb bosom 
presses each driven through gearing by 
a one-horsepower reversible motor. The 
controllers are placed on the front side 
of the machines and have vertical han- 
dies that can be moved to the right or 
to the left, depending upon which direc- 
tion it is desired to run the motor. The 
American sleeve ironers, two in number, 
are each driven by a 0.25-horsepower 
motor. Not only the sleeves of shirts, 
but sleeves of other garm@nts are 
pressed on these machines. The Troy 
body ironer is driven by a 0.25-horse- 
power motor through gearing. 

The first operations in the laundering 
of collars make use of the same ma- 
chinery that is used for other articles, 
that is, washer, extractor, starching ma- 
chine, starch extractor and dry room. 
After the collar is washed and dried it 
is run through an Adams collar damp- 
ener, driven by a one-third horsepower 
motor through gearing. It then goes 
to the collar ironer which has two 36- 


Motor-Driven Collar lroners. 


ironing 1s done with seven-pound elec- 
tric irons of which there are six with 
stands and boards. The average hours 
of work are 45 weekly. 
———_—_.2--- > ——__—_ 
English Central-Station Extensions 
Held Up by War. 

The British Treasury views with dis- 
«pproval all extensions to electric ‘sup- 
ply undertakings which are not abso- 
lutely cssential at the present time. It 
new consumers cannot be supplied from 
existing plants they have got to be tole 
to wait until the war ends. This 1s 
part of the general scheme for pre- 
venting additions to municipal indebted- 


‘ness when plenty of money will be 


needed for new war loans. The new 
Manchester station, which, as already 
mentioned in these columns, was to be 
begun almost immediately, is perhap-~ 
the biggest of such works to be de- 
ferred. 
a a ee 

The Rideau Power Company is con- 
structing a hydroelectric plant on the 
Rideau River at Merrickville, Ontario. 
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STREET LAMP INSPECTION AND 
MAINTENANCE IN SHEBOY- 
GAN. 


By Carroll H. Shaw. 


Throughout this country electric 
street lighting greatly exceeds all 
other means of providing artificial il- 
lumination, but the methods adopted 
by the various lighting departments, of 
both municipal and private corpora- 
tions for maintenance and inspection, 
vary from perfect maintenance to none 
at all. 

The demands of the public for better 


tion. The ratio between the number 
of street lamps and the population will 
be found to be comparatively low 
when referred to other cities, but the 
size of the units will be found to 
somewhat offset this factor. 

The fundamental purpose of the 
company in question is to give perfect 
service. There are three main factors 
that. are considered; namely, outages 
of lamps, reliability of power, and ap- 
pearance of lighting units. 

The subject of outages of lamps 
has, for many years, been an extreme- 
ly dificult one to handle. The use of 
inclosed-carbon arc lamps rendered it 
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portant duty the responsibility of 
keeping all lamps burning. He makes 
a complete inspection of every lamp 
every night, leaving the barn immedi- 
ately after the circuits are turned on. 
There are 226 lamps distributed 
throughout the city and by means of 
properly laying out his route so that 
he drives only seven miles, he is able 
to see at least 425 lamps. This means 
that while he sees every lamp at least 
once, he sees some two or even three 
times. The covering of this route re- 
quires from two to three hours, de- 
pending largely on the weather. 

In case a lamp is found not burning, 


Wagon Used by Sheboygan Company in 


street lighting are steadily becoming 
more insistent. The development of 
new systems of lighting is adding new, 
but, in general, less difficult, problems 
for the street-lighting department to 
meet; and as the importance of this 
service becomes more apparent, the 
quality improves. 

Many companies, especially in 
smaller cities of 5,000 population or 
less, feel that the burden of high-grade 
maintenance is too great for the rev- 
enue received. In many instances this 
is the case, but it will be found that 
where good service is readily given, 
the public is far less liable to com- 
plain of the cost of that service’ than 
where both the price and the service 
are low. 

It is the purpose of this article to 
describe the system of maintenance 
and inspection that is employed in a 
city of approximately 30,000 popula- 


Lamp Maintenance Work. 


practically impossible to give adequate 
service, for no one ever knew whether 
a lamp, even when newly repaired, 
would operate five minutes or, five 
weeks. However, with the substitu- 
tion, during the past year, of 600-can- 
dlepower Mazda lamps, it was felt that 
it would be practical hereafter to give 
almost continuous service with every 
unit. : 

With this end in view, the arc-lamp 
trimmer was provided with a specially 
designed wagon to be used exclusively 
for street-lamp maintenance. Two 
views of this wagon are shown here- 
with. In a forward compartment are 
carried at’ least six lamps and two 
glass globes. Under the seat there are 
ropes, blanket, cleaning cloths and 
cleaning compounds. At night, a lan- 
tern is carried inside, in addition to 
the wagon lamp. 

The inspector has for his most im- 


Interior of Wagon Showing Tool Box and Compartment 
for Lamps. 


he immediately installs a new one; a 
detailed record being kept of the time, 
location, and date of all replacements. 
The next day this report is transferred 
to a regular ledger. | 

In order that there shall be a mini- 
mum of outages due to defective wires, 
a most careful inspection of all fix- 
tures, hangers, cross-arms, pins, and 
insulators is maintained. It is not gen- 
erally appreciated that more than 75 
per cent of the opening of street-series 
circuits occurs between the suspended 
lamp and the service pole. This is usu- 
ally due to the fact that solid, or per- 
haps stranded copper, is used for this 
service. Either solid or stranded wire 
is too stiff to allow the lamp to swing 
freely and not eventually break the 
wire. For this reason, triple braid, 
flexible, weather-proof, B. & S. No. 6 
copper cable is used exclusively and 
the very satisfactory results obtained 


622 ELECTRICAL REVIEW AND WESTERN 


more than justify the increased cost. 

It has been found that any type of 
lamp hanger that depends on tensile 
strength of wooden hangers is not 
safe. Recently one wf the lamps was 
found lying in the middle of the street 
on a calm night and an investigation 
showed that the wood strain insulator 
had broken off where a rivet had been 
inserted. Malleable-iron spaner-hang- 
ers have been found to be most satis- 
factory. 

With the old type of arc lamps, it 
was very difficult to maintain a good 
looking fixture. Many of the reflect- 
ors came off and could not be replaced, 
and the inner globes after becoming 
etched by the action of the arc defied 
cleaning. With the installation of the 
Mazda lamps in new fixtures, it was 
realized that these difficulties had dis- 
appeared. Now the inspector cleans 
every lamp, outer-globe and reflector 
at least once a week. This means an 
average of 38 lamps a day and usually 
requires four hours. The time varies 
with the weather, location of the 
lamps, and the temperature. 

As there is no source of heat in the 
wagon, it was found, after some ex- 
perimenting, that during the winter, 
clear alcohol was the most satisfactory 
cleanser. It is cheap and easy to han- 
dle, and only one pint a week is used. 
At a cost of 60 cents a gallon this 
makes the daily expense only one cent. 
In the summer months when the alco- 
hol would evaporate too rapidly, am- 
monia and water are used. 

In the inspection of the Mazda 
lamps, a very interesting condition is 
discovered; namely, that practically 
all burn-outs occur soon after the 
lamps are turned on. Out of 173 
burn-outs during the past six months, 
only 12 have been reported by the po- 
lice. In order that the very highest 
service shall be maintained, the police 
are instructed to report direct to the 
office any outage that may be found 
before 9:00 p. m. When this is the 
case, the inspector replaces the burn- 
out immediately. 

By means of these arrangements, no 
lamp can be reported as having been 
out “all night” by the police. This 
means that there is an almost neglig- 
ible reduction in the payments for 
street lighting: by the city. 

The lamps are the 600-candlepower, 
20-ampere type and are used in com- 
pensator-type fixtures. The service 
rendered is pronounced to be entirely 
satisfactory by the city authorities and 
absolutely no complaints are received. 

cade nee 


The yearly load-factor of the central 
station at Durban, South Africa, is over 
50 per cent, and the daily load-factor 
at some periods of the year is over 70 
per cent. 


Kansas City Company Holds Elec- 
tric Show. 

The “Spring Festival Electric of Kan- 
sas City” was held at the Electric Shop 
of the Kansas City Electric Light Com- 
pany, March 25 to April 3, with the lead- 
ing supply houses represented with dis- 
plays. The attendance during the week 
was very satisfactory. Among the new 
things shown was the Copeman automatic 
toaster, exemplified interestingly by a 
toaster five times natural size that by 
means of a tenth-horsepower motor 
turned a piece of wooden toast several 
times a minute, automatically. Miss Marie 
J. Russell, household utilities specialist 
of the light company, had charge of the 
festival. Decorations were Japanese in 


etting an Electric Washing 
Machine for Wifey 


See them at the Electric Show 


During the show many electrical 
houschold utensils will be sold on 
casy monthly payments and at 
20% reduction in price. 

Electric Vocum Cleaners Given Away 
Musical program each efternoon 
March 25 to April 3 Electrically 
prepared refreshments served 


Kansas City Electric Light Co. 
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Advertisement Published During Show 
Week. 


tone, with paper lanterns covering the 
lighting globes, artificial butterflies in the 
foliage, and singing canaries hidden, con- 
fined in small wooden cages. There was 
music mornings by an electric Victrola, 
afternoons by Kelly’s orchrestra. Each 
day had a demonstration of a particular 
utensil. Devices were sold at 20 per 
cent discount and on easy terms during 
the festival by all participating compan- 
ies. The Electrical Contractors’ Asso- 
ciation of Kansas City distributed espe- 
cially to persons whose houses were not 
wired, specially prepared blank books 
designed for record of shopping, con- 
taining the names of the members of the 
association, and the suggestion that the 
members maintained high standards in 
their work. 
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Portland Company Publishes 
Weekly “Service” Bulletin. 

The Portland (Ore.) Railway, Light 
and Power Company has inaugurated 
the publication of an attractive little 
pamphlet which it is planned to dis- 
tribute to patrons of its street car and 
interurban lines. 


pamphlet deals in a good-natured spirit 
with the numerous problems involving 
“service” in all its phases. Included in 
the publication each week will be one 
page or paragraph entirely educational 
in character, dealing with investments, 
interests, taxes, operation, and, in a 
general way with what the company 
has done and is doing in the way of 
maintaining reliable service. The un- 
derlying aim of the publication, aside 
from its educational efforts, is summed 
up in the initial number as follows: 
“We are trying to start something you 
will enjoy, just to be sociable, mainly, 
but also so you will have something to 
read while the company carries you to 
and from work. And we are going to 
be cheerful about it.” 

A prize is being offered for a suit- 
able name. 

TEE E 
Successful Vacuum Cleaner Cam- 
paign in Brooklyn. 

The vacuum cleaner sale featured by 
the Edison Shop of the Edison Electric 
Illuminating Company of Brooklyn, has, 
up to March 24, shown a‘result of 275 
vacuum cleaners sold. The cleaners sell 
at a price of $24.85 each, and a material 

profit is made by their sale. 

In connection with this sale, interest- 
ing window displays were made at each 
branch office of the Edison Company, 
company billboards were used for at- 
tractive advertising, as well as the theater 
programs of the Brooklyn playhouses. 

ee ee 
Cost of Residence Service. 

The Dayton Power & Light Com- 
pany recently published an advertise- 
ment in the daily papers that is of ex- 
ceptional interest, as it contained data 
on the actual cost of service in 1,000 
residences during July and December. 
The advertisement bore the caption 
“Electric Light is Not Expensive,” and 
contained the accompanying tabulated 
data taken from the company’s books. 

It is stated that many of the cus- 
tomers included in the tabulation use 
heating and cooking devices, in fact, 
the district covered is typical in every 
respect. 


Monthly Electric Bills. 


60c 71e | gic 91e | $1.01 ; $1.26 | $1.51 | $1.76 $2.01 | $3.01 1$5.00 
Month and to to to | to to | to to to to to and 
tess | 70e | se | 90e | $1.00 | $1.25 | $1.50 | $1.75 | $2.00 $3.00 | $5.00 |Over 
July ..... 303 | 52 a 65 50 aT 138 | 94 E Ba 55 89 30 | T 
December) 20 i á & agi 17 18| s2. 1o4| 101, 67: 25? | 193 30 


NOTE:—Figures in table designate the number of customers that paid the different 
amounts; for example, 303 customers paid 60 cents and less for July, 1914, and 104 cus- 
tomers paid between $1.26 and $1.50 for December 1914. 


An issue of 50,000. 
will be published each week. The’ 
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Utilizing Monthly Bills to Obtain 
Leads for Salesmen. 

By adding one inch to the width of 
the bills it sends out each month to all 
classes of its customers the Louisville 
Gas & Electric Company has developed 
a means of making it easier for any of 
these customers who are considering ad- 
ditional service to communicate with the 
commercial department. Robert Mont- 
gcmery, manager of the commercial de- 
partment, has just had the new forms of 
the bills printed, the extra inch extending 
across the top of the bill proper and 
across the stub which is perforated for 
detaching. These stubs are retained when 
the bills are paid at the windows or are 
included with a check when the customer 
settles through the mails. They then 
pass through the commercial department 
where inquiries are noted and assign- 
ments made up for the salesmen. 

In the space above the bill proper, in 
black ink as is the rest of the bill and 
separated by a heavy line, is a statement 
calling attention to the advertising mat- 
ter on the back of the bill and to the 
coupon in the inch space on the top of 
the stubs. The coupon is further em- 
phasized by a hand which points in 1s 
direction and is in the usual form, with 
a series of squares in which the custom- 
er ‘makes a cross to indicate in which 
particular service he is most interested. 
There*is room for electric lights, elec- 
tric power, and the various forms of 
ges service that are supplied and the 
statement on the other portion of the bill 
says that “complete information will be 
1urnished” on any subject in which the 
customer indicates an interest by a cross 
mark. The customer is permitted to act 
on the belief that this will be in the form 
of literature sent through the mails, as 
many people will not ask for a sales- 
man, but the “complete information” is 
to be carried by a salesman, who will at 
the same time seek to get a contract 
signed. 

Mr. Montgomery, after considerable ex- 
perience in using the backs of the bills 
sent out by the company to advertise 
the various services supplied by the com- 
pany, finds that they get results with con- 
siderably greater efficiency and at very 
much less cost than has been true of the 
newspaper advertising, of which the 
company does a great deal. 
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Street Lighting Improvement in 
Youngstown Temporarily De- 
layed. 

In connection with the installation 
of the new street-lighting system in 
Youngstown, O., the Youngstown & 
Sharon Railway Company, which has 
the contract with the city, has been 
temporarily enjoined by the county 
authorities from placing poles for 
lights in front of the court house. This 
action was taken by the county com- 
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missioners for the reason that the court 
house has its own lighting plant, which 
supplies current to the ornamental 
lights in front of the building, and the 
contention is that the city lights are 
therefore not only not needed, but that 
they will interfere with entrance and 
exist at the court house. 
——_.5-2- e 

A Safety Device for Arc Lamp 

Trimming. 

In its efforts to carry out the spirit 
of the “Safety First” slogan, the Min- 
neapolis General Electric Company 
has originated an interesting little de- 
vice for the use of arc-lamp trimmers. 
It consists, as may be seen in the ac- 
companying illustration, of a non-col- 
lapsible tripod with a projecting stem 
to which are attached two signal wings 


Safety Signal Used When Trimming 
Lamps. 


at right angles. On the wings are 
painted red circles on a white back- 
ground. The stem extends over the 
wings and is bent into a small circle, 
so that when the trimmer is moving 
from place to place he has but to 
drop it over a hook provided for that 
purpose on the rear of his wagon. 
When the workman is about to trim 
a lamp on a busy street he first places 
the tripod on the ground at the point 
where the lamp is to descend. Then 
he may lower his lamp without fear 
that a passing vehicle will dash under 
it at a time, perhaps, when it is just 
low enough to be caught and broken. 
Sometimes the glare of the sun will 
prevent an otherwise careful driver 
from seeing an ascending or descend- 
ing lamp that is several feet above the 
ground, but not high enough to be 
safe from being hit. The company’s 
officials say this little danger stand is 
useful not only in eliminating the 
chance element that results in acci- 
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dents, but it relieves the workman of 
the need of exercising vigilance that 
would otherwise be necessary. 
—_—_—_—_»--——____. 
Increase in Power Business in 
Cleveland. 

Since January 1 of this year, the 
Cleveland Electric Illuminating Com- 
pany has closed power contracts repre- 
senting a connected load of 11,650 
horsepower. Included among these are 
two steel-mill installations, one for the 
Empire Rolling Mill and one for the 
Union Rolling Mills, each of which 
will be 2,000 horsepower capacity. These 
installations under normal conditions 
will operate 24 hours per day. Among 
other contracts closed, are the White 
Company, about 3,000 horsepower, con- 
nected in light and power, the Nun- 
gesser Electric Battery Company, 1,000 
horsepower, the American Stove Com- 
pany, 400 horsepower, the New Eng- 
land Company, 800 horsepower, The 
Ames Company, 400 horsepower. 

The company has been carrying on 
a newspaper advertising campaign to 
interested power users, publishing testi- 
monials of satisfied power customers. 
This campaign, it is believed, has been 
of great benefit to the power salesmen. 
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Central-Station Troubles from 
Scarborough Bombardment. 

The Scarborough (England) Electric 
Supply Company, which lost its secre- 
tary in the bombardment by the Ger- 
mans, also found that about two hun- 
dred of its electricity consumers shut 
up their houses and “bolted? Access 
10 meters for readers was a matter of 
difficulty. Circulars were sent out ask- 
ing these consumers to send their keys 
or else to indicate where they were. 
Twenty took no notice. The chairman 
of the company says that the town suf- 
fered more from its own refugees than 
it did from the bombardment. 

gs rr a Ne ge 
Easter Display in Brooklyn. 

In connection with the Eastern window 
d:splay at the Bedford office of the Edi- 
son Electric Illuminating Company of 
Prooklyn, an electrical incubator is dis- 
played. Thirty-seven leghorn eggs have 
been hatching in this incubator for the 
past three weeks, the hatching of the 
eggs being dated to take place between 
Good Friday and Easter Sunday. 

l — ee 
Brooklyn Edison Company Re- 
places Steam Plant on Dry 

Dock. 

The Furman Dry Dock Company, oc- 
cupying docks and repair shops at 268 
Conover Street, Brooklyn, has replaced 
its 200-horsepower steam-engine plant 
with motor-driven installation supplied 
from the mains of the Brooklyn Edison 
Company. 
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NATIONAL ELECTRICAL CODE 
AMENDED AT CONFERENCE 
IN NEW YORK CITY. 


Biennial Meeting of Electrical Com- 
mittee. 


The regular biennial revision of the 
National Electrical Code took place at 
a series of meetings of the Electrical 
Committee of the National Fire Protec- 
ton Association held in New York City 
March 22 to 25. The Electrical Com- 
mittee held meetings on Monday and 
Tuesday to consider suggested changes 
in the Code and to go over the repcrts 
of the various sub-committees. On 
Wednesday and Thursday. March 24 and 
25, meetings open to the public were held 
in the auditorium of the New York 
voard of Fire Underwriters, at 123 Wil- 
lam Street, and the recommendations 
ot the Committee were considered. Chair- 
man F. E. Cabot presided at these meet- 
ings, and the secretary of the Committee. 
Ralph Sweetland. presented to the meet- 
ing the action of the Electrical Commit- 
tee upon such matters as were contained 
in the bulletin issued by the Committee 
on February 15, the important portions 
of which were printed in the ELECTR:CAL 
Review AND WESTERN ELECTRICIAN, Feb- 
ruary 20, 1915. 

The subjects giving rise to most de- 
bate during the meeting were in con- 
nection with refillable fuses and insulat- 
ing joints. The Electrical Committee 
kad substituted for the report of the 
Switch and Cutout Committee a state- 
ment recommending further trial of re- 
nilable fuses and the accumulation of 
more field experience. This gave rise 
to considerable debate in the meeting. 

H. R. Sargent opposed extending the 
experimental period for such fuses, as 
he contended that they were unsafe; that 
this had been fully demonstrated, and that 
there was no occasion for further experi- 
ment. 

A. L. Eustice claimed that experience 
of three years with these fuses did not 
substantiate Mr. Sargent’s contentions, 
and that the abuse of other forms of 
fuse already existed. and in auite as 
marked a degree as could ever occur with 
the refillable type. 

H. O. Lacount, chairman of the Switch 
and Cutout Committee, stated that the 
attitude of the Committee was entirely 
neutral in this matter. 

The substitute report of the Electrical 


Committee was. howevce., defeated. and 
the original report of the Switch and 
Cutout Committee referring to this mat- 
ter was adopted, as follows: 

It 1s the opinion of the committee that 
experience has not vet shown that fuses 
in which the fuse element is intended to 
he replaced or renewed by the user are 
Satisfactory m test or in field service to 
a degree warranting the recognition of 
the principle of refillable fuses in the 
rules of the National Electrical Code. 

The representatives of the Economy 
Fuse Company thereupon raised a ques- 
tion as to the status of the meeting then 
being held and who it was that was sup- 
posed to carry on the revision of the 
Code. Chairman Cabot stated that it was 
a meeting of the public interested in the 
subiect. : 

The debate on insulating’ joints arose 
from the proposal to discontinue the re- 
quirement for their use in straight elec- 
tric fixtures. The Electrical Committee 
recommended the adoption of this amend- 
ment. It was opposed by the representa- 
tives of several manufacturers. who 
pointed out that a great deal of expense 
had been incurred by them in preparing 
to meet the requirements of the previous 
Code provisions, and that it was not 
fair to them to suddenly eliminate this 
requirement of the Code. without due no- 
tice. The general debate which followed 
showed that there was not unanimity 
of opinion as to the desirability of 
grounding the fixture. and that the ad- 
visability of adopting this amendment was 
questionable. It was finally referred 
back to the Committee for a report at 
the next revision of the Code, at which 
time there seems considerable likelihood 
oi its adoption. 

A provision in the report of the Com- 
mittee on Fixtures, reducing the test 
voltage to be applied between the screw 
connection and the exterior metal casing 
of insulating joints from 4.000 to 3.000 
volts, was opposed by representatives of 
two manufacturers upon similar grounds. 
This change, however, was adopted. 

One innovation in the Code which was 
acupted was the discontinuance of de- 
tailed rules covering rubber-covered wire, 
cabinets, fixtures, and insulating joints. 
The next edition of the Code will con- 
tain only skeleton outlines of the provi- 
sions covering these articles, and sepa- 
rate pamphlets will be printed in which 
all details will be incorporated. 

The first public session was called to 
order at 10:10 a. m. on Wednesday, 


March 24. the auditorium being riled to 
Its capacity and a portion of the audience 
Leing able to secure only standing room. 

Of the changes in the Code reccm- 
mended by the Electrical Committee at 
its meeting on April 1. 1914 (see Eec- 
TRICAL REVIEW AND WESTERN ELe&ctTR:- 
cIAN, February 20, 1915, page 337 ¢. the 
following were adopted: 

Rule 8¢ was changed to perm:: 
of 10-ampere capacity instead of 
pere Capacity. 

Rule 50. heading of table on page 96 


ruses 
6-am- 


was changed to read “0 to 60o volt 
classes.” 

A statement is to be incorporated in 
the Code, to the effect that link-fused 
rosettes are only approved for use in 
large mulls. 

No action was taken with respect to 
varnished-cambric cable nor on the pro- 


posed amendment to Rule 70a. 

Of the Committee opinions. as given 
in full on page 337 (see above). the para- 
graphs on fuses in multiple. and” junc- 
tion boxes in attics were adopted. 

The reports of committees were then 
taken up. The report of the Committee 
on Transformers as given in the bulletin 
was changed. 

Rule §1a was changed to read as 
lows: 


Construction.— Must be placed in sub- 
stantial metallic or other noncombus- 
tible cases. which completely inclose ail 
current-carrying parts, with the excep- 
tion of the terminals of the low-volt- 
age windings, as specitied below. Sheet- 
metal cases must be of not less than 
one-thirty-second inch in thickness and 
cast-iron cases must be of not less than 
one-eighth inch in thickness. 

Must be so constructed that where 
mounted on a plane surface the casing 
will make contact with such surface 
only at the point of support. An air 
space of at least one-fourth inch be- 
tween the transformer casing and the 
supporting surtace will be required. 

Leads of approved cable at least six 
inches in length and so secured as to 
prevent strain coming on the connec- 
tions to the coils. must be broucht out 
of the case through approved insulating 
bushings, except for bell-ringing and 
toy transtormers, the low-voltage ter- 
minals of which may be binding posts 
mounted on the case. 

The construction throughout must 
be substantial and thoroughly work- 
manlike. 


The fine-print note at the bezinning 
of Rule 81 was amended by adding at 
the end the words “nor to instrument 
transformers.” 

The paragraphs on air-cooled trans- 


fol- 
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tormers and bell-ringing or other signal- 
ing. transformers were adopted as print- 
ed, with but minor changes in wording. 
The proposals regarding toy transform- 
ers were referred back to the Commit- 
tee with power to act, objections having 
been made to the temperature limit set 
tor operation on short-circuit. 

The report of the Commitee on Rub- 
ber-Covered Wire was presented and 
adopted, as follows: 


Rubber-Covered Wire. 

Rule 26g. “Must have an approved rub- 
ber (Type Letter RS for wires smaller 
than No. 6 B. & S. gauge and Type Let- 
ter R D for wires No. 6 and larger),” 
etc. 

Rule 26n. “Must have approved rub- 
her insulating covering and must, within 
the conduit tubing, be without splices or 
taps. 

“Must be double-braided (Type R D) 
tor twin, twisted-pair or multiple-con- 
ductor cables and for all single conductor 
of No. 6 B. & S. gauge and larger.” 

Rule 50h. “All of the above insulations 
must be protected by a substantial braid- 
ed covering and for all single-conductor 
No. 6 B. & S. gauge and larger there 
must be, in addition, a second outer 
hbrous covering at least one-thirty-sec- 
ond inch in thickness. The above cover- 
ing must be properly saturated with a 
preservative compound. These cover- 
ings,” etc. 

Rule 56. Heading “Including Type Let- 
ter R. D.” l 

Rule 56a. “Single conuuctors for con- 
duits must comply with the requirements 
of No. 50. For single conductors No. 
56 B. & S. gauge and larger there must 
be a second outer fibrous covering at 
least one-thirty-second of an inch in 
thickness (tape may be substituted for 
the inner braid). This fibrous covering,” 
etc. 

Rule 57a. Change R D to R S in table 
tor single-conductor cable 14, 12, 10 and 
8. 

Rule 83e. End first sentence with word 
“gage.” 

It was decided to print in the Code 
only a skeleton of the requirements for 
rubber-covered wire, the complete spe- 
cifications and methods of test to be pub- 
lished separately, as prepared by the 
Committee. The Committee was also 
empowered to make any other changes 
necessary to make the Code conform 
throughout with the changes adopted. 

The report of the Committee on High- 
Potential Pole Lines was then taken up. 

No change was made in Rule 13.. 

Rule 12m was changed to read as pre- 
viously printed (see page 337, issue of 
February 20). | 

The first paragraph of Rule 12b was 
amended to read as follows: 


Line wires must be so placed that mois- 
ture can not form a cross connection be- 
tween them; must be not less than one 
foot apart except when in conduit, or 


in the form of multiple-conductor cable; 
must not be in contact with any sub- 
stance other than their insulating sup- 
ports. , Multiple-conductor cables must 
be secured to strain insulators spaced not 
less than one foot from any adjacent 
woodwork and in turn secured to petti- 
coat or strain insulators by strain wires. 


Rule 17d was changed to read as fol- 
lows: 

No underground service from a sub- 
way to a building, and no service from 
a private generating plant shall supply 
more than one building, except by spe- 
cial permission, unless the conductors 
are properly protected by fuses and are 
carried outside all the buildings but the 
one served. Conductors in conduit or 
duct buried under two inches of concrete 
under a building, or buried back of two 
inches of concrete or brick within a wall, 
are considered as lying outside of the 
building. These requirements do not ap- 
ply to factory yards and factory build- 
ings under single occupancy or manage- 
ment. 


Theater Wiring. 


The report of the Committee on Thea- 
ter Wiring was adopted as previously 
printed. Rule 38k was amended to re- 
quire arc lamps to be constructed of metal 
of thickness not less than gauge No. 20. 
Rule 38% 7 was amended by striking out 
the words “properly ventilated” and add- 
ing the following: 


Ventilation for permanent booths must 
be provided by means of a vent pipe hav- 
ing a cross section of not less than 78 
square inches; said nipe leading to the 
outside of the building or to a special 
non-combustible vent flue. All parts of 
vent pipe to be at least one inch from 
any combustible material or separated 
therefrom by means of approved non- 
combustible heat-insulating material not 
less than one-half inch in thickness. 

A fan capable of exhausting fifty cubic 
feet of air per minute shall be installed 
and arranged in such a way, that gas 
and smoke passing through the vent flue 
snall not come in contact with the motor. 
The motor must be connected to the 
cmergency service and must not be con- 


-trolled from the booth. 


All openings into this booth must be 
arranged so as to be entirely closed by 
doors or shutters constructed of the same 
cı equally good fire-resisting material as 
the booth itself. Doors or covers must 
be arranged so as to be held normally 
closed by spring hinges or equivalent de- 
vices.” 


Rule 38 v is amended to read as fol- 


lows: 

v. Moving-Picture Equipments of Ap- 
proved Miniature Type for Home, Lec- 
ture and Similar Purposes. 


1. All equipments must be expressly 
approved, and such approval must cover 
the entire machine including all attach- 
ments, current-controlling devices and 
other parts employed, including also the 
film. 

2. The entire equipment must consume 
not more than 660 watts. 

3. Arc lamps must be constructed so 
far as practicable in accordance with the 
requirements of No. 38k, 1, 2, 3, 4 and 6. 
and incandescent lamps must be suitably 
inclosed. In either case the inclosure 
must be so ventilated or guarded that no 
outside exposed surfaces will attain a 
temperature exceeding 250 degrees Fahr- 
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enheit under conditions of continuous 
service. 

4. Rheostats, transformers, switches 
and other similar current-controlling de- 
vices must be attached to and form a 
part of the machine, must have no live 
parts exposed, and must comply with the 
requirements of No. 65 and No. 78 or 
No. 81 a, b, c. Sore 

5. Films must be of an approved slow- 
burning type having a permanent distinc- 
tive marker. 

6. Machines must be so constructed that 
they cannot be used with films employed 
on the full-sized commercial moving-pic- 
ture machine. This may be accomplished 
bv using a film of special width or with 
special perforations or by any other ap- 
proved means. 

Note—The regular film which is not 
allowed on miniature machines is 1% 
inches wide and has on each edge 5.4 per- 
forations per inch. 

7. Machines must be marked with the 
name or trademark of the maker, and 
with the voltage and current rating for 
which they are designed, and be plainly 
marked. “For use with slow-burning 
films only.” 


Gas-Filled Lamps. | 

The report of the Committee on High- 

Wattage Lamps was changed before 

adoption. Rule 35, covering this sub- 
ject, was made to read as follows: 


a. Must be so grouped that not more 
than 660 watts (nor more than 16 sockets 
or receptacles) are to be dependent on 
one cutout, except that in cases where 
wiring equal in size to No. 14 B. & S. 
gauge ıs carried directly into keyless 
sockets’ or receptacles, the location of 
which is such as to render unlikely the 
attachment of flexible cords thereto, the 
circuits may be so arranged that not 
more than 1,320 watts (or 32 sockets or 
receptacles) will be dependent on the 
final cutout. Where a single socket or 
receptacle is used on a circuit the limita- 
tion of watts permissible on the final cut- 
out shall be the maximum capacity for 
which such socket or receptacle is ap- 
proved. 

b. Must not be used in show windows 
or in other locations where inflammable 
material is liable to come in contact with 
lamp equipment except where used in 
connection with approved fixtures where 
temperature of any exposed portion of 
same does not exceed 200 degrees Fahr- 
enheit (93 degrees centigrade). 

c. Must not be used in connection with 
medium-base sockets or receptacles if of 
alove 200 watts nominal Capacity nor 
with Mogul-base sockets or receptacles 
if of above 1,500 watts capacity. Must 
not, 1f provided with a shade, reflector, 
fixture, or other inclosure above the 
socket be used in fiber-lined metal-shell 
or similar sockets or receptacles of either 
medium or Mogul-base types if of ahove 
100 watts. 


d. Fixtures within buildings must be 
wired with conductors of approved slow- 
burning insulation or asbestos covering 
where the temperature to which wire is 
subjected at any point exceeds 120 de- 
grees Fahrenheit (49 degrees centigrade). 
Where fixtures are placed outside of 
buildings, approved rubber-insulated wire 
is required. 


The report of the Committee on Vari- 
able-Speed Motors was adopted. The 
fourth paragraph of Rule 8b now reads 
as follows: 


The current used in determining the 
size of varying- (or variahle-) speed 
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motor leads or branch circuits must 
be the percentage of the 30-minute 
current rating of the motor as given 
for the several classifications of serv- 
ice in the following table: 

Percentage of 


current rating 


Classification of Service of motor 


Operating valves, raising or 


lowering rolls.........--...----.--0----<-- es 200 
Rolling tables.............-----s-2:-sssece9 180 
Hoists, rolls, ore and coal- 

handling machines..............-.-----. 150 
Freight and passenger eleva- 

tors, shop cranes, tool heads, vai 


DUMPS, CUC......22.2. --csecerceseesereeneeseee 

Fine-print note same as present. 

In the second paragraph of Rule 8h 
strike out the words “alternating cur- 
rent.” 

The report of the Committee on In- 
duction Motors was adopted. The second 
paragraph of Rule 8b was: amended to 
read: 


Motors operating at a potential be- 
tween 550 and 3,500 volts must, except in 
central or substations, be wired with ap- 
proved multiple-conductor, metal-sheathed 
cable in approved metal conduit. All 
apparatus and wiring connected to the 
high-tension circuit must be completely 
inclosed in substantial grounded metal 
shields or casings and the conduit must 
enter and be properly secured to such 
casings or to suitable terminal boxes 
screwed or bolted to the casings. 

Amendment to present fifth paragraph 
of Rule 8b: In third line change words 
“at outlets” to “of cables.” 

The first sentence of the third para- 
graph was changed to read: 

Wire carrying the current of only one 
motor must be designed to carry a cur- 
rent at least 25 per cent greater than 
that for which the motor is rated. 

The fourth paragraph was amended 
to read: 

The current used in determining the 
size of wire carrying the current of only 
one varying speed alternating current 
motor must be the percentage of the 30- 
minute rating of the motor as given for 
the several classifications of service in 
the following table. 

The last paragraph of Rule 8c was 
amended and a fine-print note added as 
previously printed. Rule 23e was amend- 
ed to conform. i 

The Report of the Committee on Con- 
struction of Sockets was then presented. 
The following changes in the Code were 
adopted: 

Change heading to read “72. Sockets 
and Lamp Receptacles’ and omit fine 
print. 

Omit ratings in Rule 72a. 

Change third paragraph in Rule 72e to 
read as follows: 


In pendent sockets there must be suff- 
cient room in the cap for a knot in the 
cord without crowding. All parts of the 
cap upon which the knot is likely to bear 
must be smooth and well insulated. 

Change Rule 72h to read as follows: 

The parts to which wiring connections 
are made must be designed to securely 
grip the conductors. An upturned lug 
or some equivalent arrangement must be 
provided to hold the wires under the 
screw heads. 

In Rule 72p the first paragraph was 
not changed, but the fine-print note was 
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discarded and the second paragraph made 
to read as follows: 


Lead wires furnished as a part of 
sockets and intended to be exposed after 
installation must be of approved strand- 
ed, rubber-covered wire, not less than 
No. 14 B. & S. gauge (No. 18 B. & S. 
gauge for candelabra sockets), be sealed 
in place and spaced at the noint of en- 
trance to the shell a distance of one- 
quarter inch in the clear from each other, 
or from exterior metal parts of the 
socket. 

The changes proposed in Rules 23 and 


31 were not adopted. 

The change recommended by the Com- 
mittee on Electric Heaters in Rule 25d 
was not adopted. 


Grounding Conduit. 

The report of the Committee on 
Grounding of Conduit, as formerly print- 
ed, was changed. 

Rule 12f has new paragraphs added, as 
follows: 


Metal conduits containing service wires 
must be insulated from the metal con- 
duit, metal molding, or armored-cable 
system in the building, and all metal work 
on or in the building; or they must have 
the metal of the conduit permanently 
and effectually grounded to water pip- 
ing, gas piping, or other suitable grounds; 
provided that when connections are made 
to gas piping, they must be on the street 
side of the meter, this ground connection 
to be independent of and in addition to 
any other ground wire on metal conduit, 
metal molding or armored cable within 
the building. 

If conduit, couplings or fittings having 
protective coating of non-conducting ma- 
terial such as enamel are used, such coat- 
ing must be thoroughly removed from 
threads of both couplings and conduit, 
and such surfaces of fittings where the 
conduit or ground clamp is secured in 
order to obtain the requisite good con- 
nection. Grounded pipes must be cleaned 
of rust, scale, etc., at place of attachment 
of ground clamp. 

Connections to grounded pipes and to 
conduit must be exposed to view or read- 
ily accessible, and must be made by means 
of approved ground clamps to which the 
ground wire must be soldered. 

Ground wires must be of copper, at 
least No. 6 B. & S. gauge (where largest 
wire contained in conduit is not greater 
No. 0 B. & S. gauge), and need not be 
greater than No. 4 B. & S. gauge (where 
largest wire contained in conduit is great- 
er than No. 0 B. & S. gauge). They shall 
be protected from mechanical injury. 

Add fine-print note: 

The ground on the conduit system is 
not to be considered as a ground for the 
secondary system (see No. 15). 


The Report of the Committee on Hard- 
Rubber Bushings in Sockets was then 
taken up. The following changes in the 
Code were adopted. 

Rule 72q to read as follows: 


When the socket is not attached to a 
fixture, the inlet, if threaded, must be 
provided with a strong insulating bush- 
ing. The edges of the bushing must be 
rounded and all inside fins removed, so 
that in no place will the cord be sub- 
jected to the cutting or wearing action 
of sharp edges. Bushings for sockets 
having threaded outlets should have a 
hole not more than seven-thirty-seconds 
inch in diameter for pendent cord or 
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thirteen-thirty-seconds inch for approved 
reinforced cord. 


A new section is added to Rule 31, as 
follows: 

When the socket is not attached to a 
fixture, the inlet 1f threaded must not be 
less than 3% inch pipe size, and must be 
provided with an approved insulating 
bushing. 

A new section is added to Rule 32, as 
follows: 


Must where passing through covers of 
outlet boxes be protected by approved 
bushings especially designed for this pur- 
pose. So-called hard-rubber or composi- 
tion bushings threaded into box covers 
must not be used. 


The report of the Committee on Gar- 
ages was adopted substantially as origin- 
ally printed, except that the new rule was 
made to apply only to garages for two 
or more vehicles. <A fine-print note was 
added at the end of this rule, stating 
that the provisions do not apply to gar- 
ages used only for elcctric vehicles. 

The report of the Switch and Cutout 
Committee was adopted, amending Rule 
19a, as printed. 

The second paragraph of Rule 19a was 
amended by striking out everything after 
the words “short-circuits” in the fifth 
line. 

Rule 65% was amended by adding the 
following paragraph, immediately follow- 
ing Table 5. . 


Where barriers of approved design and 
made of suitable non-absorptive, non- 
combustible insulating material or of im- 
pregnated hard wood are placed between 
parts of opposite polarity the minimum . 
separation of these parts on switches de- 
scribed in Table 5 may be that given in 
Table 4. 


A statement regarding refillable fuses, 
as already given above, was adopted. 

The report of the Committee on Cabi- 
nets was adopted and referred back ‘to 
the Committee, with power to make minor 
changes in the wording. 

It was also decided that only a skeleton 
of the provisions covering cabinets be 
printed in full in the Code, and that a 
separate pamphlet covering the details be 
printed. 

At the afternoon session the report of 
the Committee on Fixtures, recommend- 
ing changes in Rules 24e, 26v, 30, 77a, 770, 
77c, 77d, 77e, 76a to j, was adopted and 
portions of these rules referred back to 
the Committee for changes in wording, 
with power to act. This portion of the 
Code will also be abridged. 

The report of the Committee on Safety 
to Life was adopted only in part. 

Rules 1c, 8a and 2a were adopted as 
previously printed. 

Rule 3a was changed so that the last 
sentence reads as follows: “The space 
back of the board must be kept clear of 
rubbish and must not be used for stor- 
age.” 

Rule 8f was changed to omit the re- 
quirement for a waterproof cover. 

Rule 11b was changcd as previously 
printed. 
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Rule 12c was changed as previously 
printed. 

Rule 12h was changed by adding the 
words “approximately every 500 feet.” 

It was decided to substitute a fine-print 
note for Rules 20, 21 and 22. 

In Rule 23a, third paragraph, the word 
“may” was changed to “must.” This for- 
bids the use of a fuse in the neutral wire 
of a three-wire system. 

Rule 26e was changed to require pro- 
tection on side walls extending not less 
than seven feet from the floor. 

The first paragraph of Rule 32d was 
changed as previously printed. 

Rule 26 was changed as previously 
printed. 

In the last line of the last paragraph 
of Rule 32d, the word “wire” was strick- 
en out. 

Rule 32g was changed to read “must 
be connected to all fittings so that strain 
is taken from the joints and binding 
screws.” 

In Rule 38h, the word “ironclad” in 
the first line was changed to “inclosed.” 

The report of the Committee on 
Grounded Concentric Wiring Systems, as 
printed in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, February 6, 1915, 
was withdrawn, and a substitute report 
submitted stating that the report of a 
committee appointed by the Associated 
_ Manufacturers of Electrical Supplies had 
been received, and requesting the co-op- 
eration of that organization in future con- 
sideration of this subject. 

Laboratory reports were then taken up, 
but only two of the suggested changes 
were adopted, as follows: 

Rule 65: was changed to read: 


Must operate successfully at 50 per 
cent overload in amperes, and at rated 
voltage under the most severe conditions 
with which they are liable to meet in 
practice. 

The fine-print note in Rule 71h was 
changed to read: 

When link fuses are used the test shall 
be made with mounting screws in posi- 
tion, and grounded, and with loose cotton 
placed about the device. The fuse wire 
should melt at about seven amperes in 
one-inch length. No destruction, arcing 
or inoperative conditions should result 
after six tests on the same sample. 


Miscellaneous. 

Of the many suggested changes to the 
Code submitted by various individuals 
and printed in the advance bulletin of 
the Electrical Committee, already referred 
to, but a small proportion received favor- 
able recommendation by the Electrical 
Committee or favorable action by the 
meeting. The following amendments to 
the Code were adopted: 

In Rule 4b, second paragraph, eighth 
line, the word ‘“‘candlepower” was changed 
to “wattage.” 

The wording of Rule 8¢ was changed 
slightly. 

Rule 16b was changed by omitting the 
third sentence, requiring solid knobs at 
the end of runs. 
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Modifications were made in table of 
Rule 18a. 

A proposed amendment to Rule 19a 
was referred to the Committee on Ground- 
irg of Low-Potential Systems, with pow- 
er to act. Similar action was taken with 
reference to a proposed amendment to the 
first paragraph of Rule 23a. 

The second paragraph cf Rule 23a was 
amended to read as follows: 


Where the switch required by Rule 24a 
is inside the building, the cutout required 
by this section must be placed so as to 
protect it. unless the switch is of the 
knife-blade type and inclosed in an ap- 
proved box or cabinet, under which con- 
ditions the switch may be placed between 
the source of supply and the cutout. 


Rule 23d, sixth paragraph, was amend- 
ed to include signs. | 

Other proposed changes in Rule 23d, 
third paragraph, were referred to the 
Committee, with power. 

The second paragraph of Rule 23f was 
amended to read as follows: 


Circuit-breakers will be approved for 
circuits having a maximum capacity great- 
er than that for which approved enclosed 
fuses are rated. 


The following sentence was added to 
the second paragraph of Rule 24a “Serv- 
ice switch must indicate plainly whether 
it is open or closed.” l 

An amendment to Rule 24d reading as 
follows: “Wherever receptacles are lo- 
cated in floors, outlet boxes especially de- 
signed to afford protection from moisture 
or mechanical injury shall be provided,” 
was referred back to the Electrical Com- 
mittee, with power to change the word- 
ing and insert in the Code. 


The same action was taken in regard ` 


to the following proposed amendment to 
the same rule: 


Where flush switches or receptacles 
are used, whether with conduit systems 
or not, they must be inclosed in an ap- 
proved box constructed of iron or steel, 
in addition to the porcelain inclosure of 
the switch or receptacle. Where attach- 
ment plugs and receptacles are installed 
in floors, of any building except a resi- 
dence, they must be inclosed in floor out- 
let boxes especially designed for this pur- 
pose. Where attachment plugs and re- 
ceptacles are installed in floors of a resi- 
dence they must be inclosed in an ap- 
proved box constructed of iron or steel, 
in addition to the porcelain inclosure of 
the receptacle (see first sentence of this 
section). Floor outlet boxes may be 
used; their use is permitted but not re- 
quired. 

The reference in Rule 255 to Rule 54d 
was changed to read “54/,” 

Rule 26a was changed to read as fol- 
lows: 


When entering cabinets, cutout boxes 
or junction boxes, except in conduit, 
armored-cable or metal-molding work, 
must be protected by non-combustible, 
non-absorptive insulating bushings, which 
fit tightly the holes in box and are well 
secured in place. The wires should com- 
pletely fill the holes in the bushings so 
as to keep out dust, tape being used to 
budd up the wires if necessary. For con- 
cealed knob and tube work, or for open 
work in dry places, approved flexible tub- 
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ing will be accepted in lieu of bushings, 
providing it extends from the last porce- 
lain support into a wooden cabinet, or is 
secured to a metal cabinet or junction or 
switch box by an approved fitting. 

Rule 26} was changed so that the last 
sentence should read as follows: 

No single circuit of more than 1,320 
watts shall be used in metal molding, 
and not more than four No. 14 B. & S. 
gauge rubber-covered wires shall be 
placed in metal molding. 

A paragraph was added to Rule 26n, 
reading as follows: ' 

Slow-burning insulation may, however, 

Table to Constitute Rule 28i. 
SIZE OF CONDUITS FOR THB INSTAL- 
LATION OF WIRES AND CABLES. 
NUMBER OF WIRES IN SYSTEM. 


t, 
t, 


Electrical 


Trade Size of 


Conduit, inches 
Electrical Trade 
Size of Condui 


Two Conductors 
inches. 


in a Conduit. 
Four Conductors 


Electrical Trade 
Size of Conduit 
tors in a Con- 
in a Conduit. 


inches. 
Three Conduc- 


One Conductor 
in a Conduit. 
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t 4 1 1 
12 % 1 11% 
10 A 1 1% 1% 
EXAMPLE.—To ascertain the size of con- 
duit for three No. 0000 wire, follow down 
the wire column to No. 0000 and then across 
to the section headed ‘‘Three conductors in 
a conduit” and it will be seen that 244-inch 
conduit is the size to use. 


THREE-WIRE CONVERTIBLE SYSTEM. 


Size of Wires——— 
2-Conductor 1-Conductor Size Conduit, 


Size B. & S. Size B. & S. inches. 

14 10 % 

12 8 A 
10 1 
8 4 1 

2 1% 

5 1 1% 

4 0 1% 

3 00 1% 

2 000 1% 
1 000 2 
0 250000CM. 2 

00 350000 2% 

000 400000 2% 
0000 550000 3 
250000CM 600000 8 
300000 800000 3 

400000 1000000 314 
500000 1250000 4 
600000 1500000 4 

700000 1750000 44 

800000 2900000 4% 


SINGLE-WIRE COMBINATION. 
NOTE.—When special permission has been 
iven by the inspection department having 
urisdiction for the installation of more than 

nine wires in the same conduit. 


No. of Size of Conduit, 
Wires inches. 

3 No. 14 R.C. D.B. solid....... 

5 No. 14 R.C. D.B. solid.. % 

10 No. 14 R.C. D.B. solid........ 1 

18 No. 14 R.C. D.B. solid........ 1% 

24 No. 14 R.C. D.B. solid........ 1% 

40 No. 14 R.C. D.B. solid........ 2 

74 No. 14 R.C. D.B. solid 2% 

90 No. 14 R.C. D.B. solid........ 3 
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be used in permanently dry locations 
where excessive temperatures are present, 
provided special permission in writing be 
given in advance. 

Slight changes in the wording of Rule 
260 were adopted, and the following was 
inserted in place of the first method giv- 
en for supporting cables: 

Approved clamping devices construct- 
ed of or employing insulating wedges in- 
serted in the ends of conduits. 

Another suggested method for support- 
ing cables was referred to the Commit- 
tee for report at the next revision. 

A change in Rule 26r, requiring chain 
fixtures to be wired with flexible conduc- 
tors, was adopted, and the secretary was 
instructed to insert the necessary word- 
ing. 

In Rule 27c, fourth paragraph, the 
word “readily” was omitted from the 
second line, and the secretary was in- 
structed to make consistent changes else- 
where in the Code, as in fourth para- 
graph, second line, of Rules 28f and 29d. 

In 28f, fourth paragraph, the following 
words were stricken out: “to which the 
ground wire must be soldered.” 

A new rule 28i, was adopted as given 
on the preceding page. 

A new sentence was added to Rule 283, 
as follows: “Multiple taps having op- 
posite polarity will be permitted in switch 
and junction boxes.” 

At the session on Thursday morning 
an amendment to Rule 30a, permitting the 
omission of insulating joints and canopy 
insulators in a great many cases, was 
recommended for adoption by the Elec- 
trical Committee, but, after considerable 
debate, it was decided to refer this mat- 
ter back to the Committee and retain the 
previous provisions of the Code for the 
present. 

A proposed addition to .Rule 30, con- 
cerning the grounding of portable fix- 
tures to one side of the circuit, was re- 
terred for consideration to the Commit- 
tee on Grounding Secondaries for report 
at the next revision. 

A proposal to change Rule 31c so as 
to require switch control of keyless 
sockets, was referred to a special com- 
mittee, with power to act. 

Another proposed addition to this rule 
was referred to the Committee on 
Grounding Secondaries for a report at 
the next revision. 

Rule 32e was amended to read as fol- 
lows: 

Unless provided with approved metal 
armor, must not be used in show windows 
or in show cases, except that approved 
portable cord may be used for the pur- 
pose of supplying current to portable 
lamps and other devices for exhibition 


purposes, and flexible cord may be used 
for chain fixtures. 


Proposed changes to Rule 59 were re- 
ferred to the Committee on Cabinets for 
report at the next revision. 

Rule 654 was amended so that the sec- 
ond sentence shall read as follows: “For 
switches designed for currents of 30 am- 
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peres or less, heavy clamps or screw and 
washer connections with upturned lugs 
may be used.” 

The fine-print note was changed to 
read as follows: “A set screw gives a 
contact at only one point and is more 
likely to become loosened, and is almost 
sure to cut into the wire.” 

The second paragraph of Rule 65/ was 
changed to read as follows: 


Sub-bases must be so designed as to 
separate the wires at least one-half inch 
from the surface wired over. They must 
be of a‘non-combustible, non-absorptive 
insulating material. except for use with 
wooden molding, where they mav be of 
hard wood. 


The second paragraph of Rule 65s was 
stricken out. 

A slight change in wording was made 
in Rule 67e. 

Rule 67; was amended by adding to 
the last fine-print note the following: 
“Except that in 125-250-volt systems with 
grounded neutral, the cutouts in two- 
wire, 125-volt branch circuits may have 
the spacing specifed for not over 125 
volts.” 

A proposed change to Rule 68f was re- 
ferred to the Switch and Cutout Com- 
mittee, with power to act. 

A proposal to insert in Rule 72a a pro- 
vision that the 250-watt rating for med- 
ium-base sockets would be withdrawn on 
January 1, 1917, was referred to the 
Committee for a report at the next re- 
vision. 

Proposals to amend Rule 77 were re- 
ferred to the Fixture Committee for re- 
port at the next revision. 

An addition to Rule 78a was adopted, 
as follows: 

Holes for the supporting screws which 
secure this material in position must be 
so located or countersunk that there will 
be at least one-half inch space, measured 
over the surface. between the head of the 


screw or washer and the nearest live 
metal part. 


An addition to Rule 79a was adopted, 
as follows: 
_ When such device carries a visual oil 
indicator, the marking shall be for the 
proper oil level with the starter assem- 
bled. If the visual indicator is not used, 
markings shall indicate the oil level prio” 
to assembling. 

The third paragraph of Rule 83b was 
changed to read as follows: 

Transformers, unless of weatherproof 
type. cutouts, flashers and other similar 
devices, must be inclosed in approved cut- 
out boxes or cabinets, except that if on 
or within the sign structure. must be in 
a separate completely inclosed, accessible 
and weatherproof compartment, or, in a 
substantial weatherproof box or cabinet 
of metal of thickness not less than that 
of the metal of the sign itself.” 

Proposed changes to Rules 91 to 105, 
inclusive, dealing with marine work. were 
referred to the Electrical Committee, 
with power to insert in the Code. and 
with instructions to confer with a com- 
mittee of the American Institute of Elec- 
trical Engineers and to harmonize them 
with the rest of the Code. 
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Suggested changes to the Index were 
also referred to the Committee, with 
power to act. 


Among the Contractors. 

Two Columbus, O., department-store 
contracts have fallen to the Avery- 
Loeb Electric Company, of Columbus. 
O., in the matter of show-case lighting. 
By the system employed ordinary lamps 
are used, the light from which is given 
a soft, well-diffused effect through the 
aid of reflectors. This, it 1s claimed. 
gives a cheaper and much more satis- 
factory light than the old system. and 
justifies the new installation. The same 
company has the wiring contract for 
a six-story business block which the 
United Woolen Mills Company is re- 
modeling. 


The McKeever Electric Company. 
Columbus, O., has secured the wiring 
and fixture contract for the McClure. 
O., high school, also a contract for a 
$1,000 telephone switchboard to be in- 
stalled at Kent, O., and a $5,000 con- 
tract for wiring the new Stoddard 
Avenue school building in Columbus. 


The J. & M. Electric Company, Utica. 
N. Y., is moving into a commodious 
new store at 26 Bank Place. The ar- 
rangements made will be up to date 
and convenient for retailing electrical 
merchandise and also for conducting 
a supply and construction business, the 
fixture show room being an especially 
attractive feature of the establishment. 
The J. & M. Electric Company has re- 
cently undertaken the electrical con- 
struction ir the Mayro Building, con- 
sisting of 100 offices and 22 stores 
Also in the new Utica theater for the 
American Motion Picture Company. 
This building will have the most com- 
plete electrical equipment of any the- 
ater in the state outside of New York 
City. The company has recently com- 
pleted the installation in the Consol- 
idated Water Company’s building. and 
also the construction of a complete 
electric lighting system in the town ot 
Westmoreland. The treatment for 
street lighting on the newly opened 
Proctor Boulevard has proved highly 
satisfactory, and is a remarkable 
demonstration of the efficiency of nitro- 
gen-filled series incandescent lamps ror 


ornamental residence  street-lighting 
service. 
The Beck Electrical Construction 


Company, Minneapolis, has taken out 
a permit for the electrical work on a 
19-apartment building, at 1906 Third 
Avenue, to be built by the Anderson- 
Nelson Construction Company. The 
Beck Company is also equipping a fiat 
on Bedford Avenue, with complete in- 
stallation of electric lights, bells, etc. 
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MEMBERS AT LARGE: 


Secretary’s Message. 

The Secretary regrets the small amount 
of matter this week and trusts that it 
will be forgiven in view of the report of 
the meeting telegraphed from New York 
which appeared in the ELectricaL RE- 
VIEW AND WESTERN ELECTRICIAN of 
March 27. The appointments to the com- 
mittee which is to deal with cutouts on 
remotely located motors should read: W. 
L. Smith, Morris Todell, O. E. Smith. 

There has been so much to do in con- 
nection with the meeting that it has been 
found simply impossible to get a full 
report of the proceedings and officers’ 
reports in shape for this issue, but the 
members may feel assured that they will 
soon receive full information of many 
very interesting and important matters. 

In the meantime the Secretary must 
have material for these pages and he 
must have it promptly or quit the busi- 
ness. Let the members who were pres- 
ent take to heart Ex-President Day’s re- 
marks referring to this matter and let 
those who lost the great event of their 
lives make up for it by sending some 
avestions to this office. 


Flatiron on Lighting Circuit. 
Question 298. Will Rule 25a allow a 
flatiron receptacle to be placed on a 
lighting circuit which already has 500 
watts of lighting on it? 


Answer 1 (O). The connection of 
the receptacle on the 500-watt circuit is 
not a violation of either Rule 25a or 
Rule 23d, but as soon as the iron is 
connected to the receptacle Rule 23d 
is violated, assuming the iron takes 
more than 160 watts. The matter of 
controlling the use of portable devices 
_has reached such a point of difficulty 
that it would seem inadvisable for an 
inspection department to issue any form 
of approval on the wiring of an in- 
stallation without excluding portable 
devices. 


Answer 2 (F, G). No; Rule 23d 
specifies no set of small heating de- 
vices, incandescent lights or small mo- 
tors, whether grouped on one fixture or 
on several fixtures, or pendants requir- 
ing more than 660 watts, shall be de- 
pendent on one cutout. 


“LET THE CODE DECIDE.” 


The matter appearing In this sec. 
tion consists of questions on the Na- 
tionail Electrical Code, its Interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
ing are in accord therewith. These 
questions are gladly received from 
anyone Interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdictten, 

it should be understood that no 
pretense is made to give an authori. 
tative Interpretation of the Code. 
This Is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 


the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything in the Code. 
it is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 


tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it Is felt that the occasional dif- 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
pointe. 

The alm is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision In applying it; and harmoni- 
ous action of thoee using It, for the 
common good. 


Answer 3 (B). If this iron was in- 
stalled for constant use during time 
lighting circuit was in operation, it 
should not be attached to same, but 
should have a separate and distinct cir- 
cuit of its own.- If it is an iron which 
is to be used in the household at times 
when lighting circuit is not in service 
we see no objection to its installation 
on lighting circuit provided it is prop- 
erly installed. 


Answer 4 (W). Yes; if the fuse does 
not exceed the 660-watt circuit limit. 


Answer 5 (A). As the rule reads I 
should say not, taken in connection 
with Rule 23d. My experience is that 
it is bad practice to install plugs for 


flatirons on lighting circuits, not 8o 
much from danger as from inconven- 
ience. If in using the iron a fuse blows 
it is not fixed usually till the lights 
are to be used, then often it is too late 
to procure one and the man of the 
house promptly improvises his owp 
fuse. 


Answer 6 (H). In connection witb 


Rule 23d, no. 


Answer 7 (E). We have so under- 
stood it on the assumption that the 
flatiron is not generally used when 
the lighting load is on the circuit. If 
it were permitted, ten-ampere fuse 
would protect the added load. 


Answer 8 (P). I should not approve 
the placing of a flatiron receptacle op 
a lighting circuit which already had 
500 watts of lighting on it; but the 
disapproval would be based on Rule 
23d and not on Rule 25a. 


Answer 9 (U). I should say not. 


Answer 10 (N). There is a conflict 
here between Rules 25a and 23d. Rule 
25a says “heaters of 660 watts capacity 
or less may be individually connected 
to lighting circuits;” while Rule 23d 
says no combination requiring more 


‘than 660 watts may be dependent upon 


one cutout. Taking these two together, 
it would appear that if the iron called 
for more than 160 watts the receptacle 
could not go on. This vividly shows 
up the difficulty and the uselessness of 
the inspection and approval certificate. 
in view of possible future changes. 

This will probably be covered by the 
allowing of 660-watt and smaller re- 
ceptacies on branch lighting circuits and 
specifying that each shall be counted 
as one of the allowed 40-watt out- 
lets. 

Really, provided the fuse remains at 
the specified 10 amperes, the desired 
point is covered. 


Should 250-Watt Sockets Be Elimi- 
nated? 

Question 294. In the “Preliminary 

Report on Standardization of Plugs and 

Receptacles” (see Electrical Review and 
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Western Electrician, February 6, page 
245) is any provision made against at- 
taching 660-watt devices to 250-watt 
key sockets, etc., and should not some 
notice be taken of this possibility? 


Answer 1 (U). I think this very 
important, although, the paper not be- 
ing at hand, I cannot say exactly how 
to consider it.’ 


Answer 2 (O). This would seem at 
the present time a matter of concern 
principally to the National Electric 
Light Association. However, earnest 
efforts should and are being made by 
all interests to eliminate entirely the 
250-watt socket. 


Answer 3 (F, G). It would be highly 
desirable to have this point taken care 
of. 


Answer 4 (B). A 660-watt device 
should never be connected to a 250- 
watt key socket and, when found, its 
removal should be promptly brought 
about by the inspection department hav- 
ing jurisdiction. 


Answer 5 (W). I do not see that 
any such provision is made, and cer- 
tainly it is common knowledge of most 
inspectors that notice should be taken 
of it and provision made to prevent the 
dangerous. practice of allowing 660- 
watt plugs to fit in standard 250-watt 
sockets. 

Answer 6 (A). I certainly think 
notice should be taken of this risk and 
steps taken to discountenance this very 
dangerous practice. 


Answer 7 (H). This matter should 
most certainly be taken up and the prac- 
tice made impossible. 


Answer 8 (E). The writer feels it 
unwise to attach a load of 660 watts 
to a fitting that is intended for 250 
watts, especially when such fitting is a 
key socket. 


Answer 9 (P). There does not ap- 
pear to be any provision against at- 
taching the 660-watt device to a 250- 
watt key socket. In my opinion, how- 
ever, this point can be covered by the 
Laboratories’ refusal to approve a re- 
ceptacle for large devices if it is de- 
signed to screw into a lamp socket. 


Answer 10 (N). There is no pro- 
vision against it. It should be ar- 
ranged in some way so as to make the 
practice impossible. It is a vital, 
steadily growing and already very 
serious danger, especially in domestic 
risks. 

The supply companies are incessantly 
looking for the growth of the small- 
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consumer business, striving to escape 
the high-efiiciency-lamp influence on 
diminishing returns, by getting the con- 
sumer to use heating and power de- 
vices, and these, as every inspector 
concerned with residence and domestic 
risks (to which as the companies ad- 
mit they must look more and more for 
improving the load-factor) knows, are 
put on the market and sold by depart- 
ment stores, regular dealers and sales 
rooms of power companies fitted with 
swivel screw plugs which “fit any 
socket” without any separable connec- 
tion. The man concerned with factory 
and business risks only does not and 
cannot realize the danger, but it is there 
in every mansion, cottage, and farm 
house with electrical service in the 
country and growing more serious 
every day. 
—_——_«---______ 


Electrical Hazards. 

Ralph G. Hudson, instructor in elec- 
trical engineering in. the Massachusetts 
Institute of Technology, writing on 
“Safety First in Electrieity” in the 
Technology Monthly, points out that only 
one per cent of fires reported by the 
Boston Fire Department are recorded 
as being due to electric origin. The 
number of fatalities due to contact with 
high-tension wires is likewise com- 
paratively small. In Massachusetts sev- 
en persons are the average number 
killed annually; gas caims a larger num- 
ber of victims. Nevertheless, there is 
a call for increased carefulness. 

Mr. Hudson says that almost every 
electrical fire or death due to shock is 
caused by ignorance or too great trust- 
fulness. With reference to the former, 
infractions of the National Electrical 
Code are usually responsible. 

The abuse of key sockets is pointed 
out. Sometimes salesmen of devices as- 
sure the buyer that they can be con- 
nected to any lamp socket, even when 
they really require one of large ca- 
pacity. 

The writer suggests that in bath- 
rooms all electric fixtures be placed out 
of reach of an occupant of the bath- 
tub, to obviate the risks of shock, which 
in Massachusetts claim one victim a 
year, on the average. 

Common sources of danger are men- 
tioned: The flying of kites, with wire 
in place of string, in the neighborhood 
of high-tension lines; the throwing of 
surveyors’ steel tapes across electric 
wires; attempting to start arc lamps by 
pulling on the lowering chain; climb- 
ing into trees threaded by electric 
wires. Each year sees some new com- 
plication hitherto unrecognized, which 
results in casualty or fatality. 

Rigid inspection, the grounding of 
secondary circuits and the installation 
of lighting arresters, are vital rem- 
edies. 
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Kelvin Memorial Fund. 

The Executive Committee of the 
Kelvin Memorial Fund has decided to 
apply the balance of the Memorial 
Fund (amounting to about $2,200) to 
the establishment of a Kelvin Gold 
Medal, to be awarded triennially as a 
mark of distinction in engineering 
work or investigation of the kinds with 
which Lord Kelvin was especially iden- 
tified, in accordance with the following 
arrangement. The Institution of Civil 
Engineers will be requested to accept 
the trust and administration of the 
Medal Fund. The award will be dealt 
with by a committee in London to 
consist of the presidents for the time 
being of the Institution of Civil Engi- 
neers; the Institution of Mechanical 
Engineers; the Institution of Electrical 
Engineers; the Institution of Naval 
Architects; the Iron and Steel Institute; 
the Institution of Mining and Metal- 
lurgy; the Institution of Mining Engi- 
neers; the Institution of Engineers and 
Shipbuilders in Scotland. 

The committee thus constituted is 
to make the award of the medal after 
considering recommendations to be in- 
vited from the leading engineering so- 
cieties in all parts of the world. The 
first award of the medal is to be made 
in the spring of 1916. 

—————_~—--—————__. 

Insufficient Postage on South 

American Mail. 

A prominent engineer of Argentine, 
South America, states that manufac- 
turers of electrical apparatus in the 
United States should issue instructions 
to their mailing departments to take 
great care to see that the literature they 
are sending to South America is prop- 
erly stamped. Buyers of material in 
the South American republics are re- 
ceiving lists for which they are obliged 
to pay surcharges of some considerable 
amount in gold. There has not been 
much criticism upon the part of the re- 
cipients, but it is feared that the post 
cffice departments of the South Ameri- 
can countries will become dissatisfied. 

| —__—_+¢@—______ 

New English Central-Station Asso- 
ciation. 

The chief Assistant electrical engi- 
neers of the Greater London electricity 
undertakings or central stations are 
forming a new association, the object 
of which will be to “encourage an in- 
terchange of ideas, foster mutual in- 
terests, and generally create a better 
understanding between the executive 
staffs of different electric light under- 
takings.” 

i PO 

A model dwelling, where all of the 
housework is done by electricity, is 
one of the exhibits in the Palace of 
Manufacturers at the Panama-Pacific 
Exposition, San Francisco, Cal. 
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CALIFORNIA. 

The Southwestern Home Telephone 
Company was authorized to renew 
promissory notes totalling $11,000. The 
notes are to be secured by a pledge of 
$22,000 of the company’s bonds.. 


DISTRICT OF COLUMBIA. 


The Washington Railway and Elec- 
tric Company was authorized to issue 
$353,000, face value, of its general im- 
provement 6-per-cent debenture bonds. 
The proceeds are to be used for ex- 
tensions, additions, and improvements, 
and for reimburstment of funds ex- 
pended for these purposes in com- 
pliance with certain orders issued by 
the Commission and by direction of 
Congress. 


E 


IDAHO. 

Beaver River Power and Light Com- 
pany.—Upon a rehearing of the case, 
the Commission had dismissed the ap- 
plication of the Beaver River Power 
and Light Company for a certificate of 
convenience and necessity in the City 
of Pocatello and territory served by 
the Southern Idaho Water Power 
Company. This decision is very in- 
teresting when considered as a com- 


panion case of the application of the 


Idaho Power and Light Company for 
authority to enter territory served by 
the Great Shoshone and Twin Falls 
Water Power Company. 

The certificate was granted in the 
latter case and competition was per- 
mitted. The opinion in the case was 
reported at length in Exectricat Re- 
VIEW AND WESTERN ELECTRICIAN, Feb- 
ruary 6, 1915, p. 249. The circum- 
stances in both cases are practically 
the same. The Commission refused to 
grant a certificate to the Idaho Power 
and Light Company for operation in 
the counties of Twin Falls, Gooding 
and Lincoln, February 18, 1914, and a 
certificate was refused the Beaver 
River Company for operation in Poca- 
tello, Nevember 7, 1914. Certain legal 
questions were involved in these cases 
as to the power of the Commission to 
prevent the operation of these com- 
panies, in view of the fact that certain 
franchises and power rights had been 
secured prior to the enactment of the 
Public Utilities ` Law. These ques- 
tions were decided in favor of the 
Commission and the orders upheld in 
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Public Service Commissions 


Conducted by William J. Norton 


a decision rendered by the Supreme 
Court of the State, June 27, 1914. 
These decisions of the Commission 
and Court presented very clearly the 
evils resulting from competition and 
upheld the right of a public utility 
under regulation to be protected from 
useless competition. 

On December 9, 1914, a change hav- 
ing taken place in the membership of 
the Commission, both cases were 
opened for a rehearing, and hearings 
were had at the same time in both 
cases. 

The decision granting the applica- 
tion of the Idaho Power and Light 
Company, which has been fully re- 
ported, followed the doctrine laid down 
by the California Railroad Commis- 
sion in the Great Western Power 
Company case and opened the door to 
serious competition. 

The decision just handed down in 
the Beaver River Company case bars 


the threatened competition. 


The applicant holds a franchise from 
the city of Pocatello and has expended 
“a large amount of money in the 
actual construction of its plant and 
system in said city.” The Commis- 
sion finds that the same issues are 
involved as in the Twin Falls case, 
and says: “The rule of law announced 
in that case as to the construction of 
Section 48-a-b-c is hereby reaffirmed 
withoutout further comment. Let us 
now apply the facts in this case to the 
rule therein announced and see if they 
fall within said rule.” The Commis- 
sion then takes up the questions as 
in the Twin Falls case, but answers 
them in favor of the company in the 
field. Were the rates of the com- 
pany in the field reasonable, the serv- 
ice adequate, the territory completely 
Can the applicant furnish 
service at less cost? The Commission 
finds that the Southern Idaho Com- 
pany has sufficient installation to sup- 
ply present and future needs, and its 
system extends all over the city, tak- 
ing care of all demands of all citizens. 

In regard to rates the ordinance 
fixes a rate of 10 cents per kilowatt- 
hour without discount. “However, 
the evidence shows that the applicant 
company was willing to furnish power 
for lighting at a maximum of nine 
cents per kilowatt-hour with a dis- 
count of ten per cent if paid within 
a certain time.” A provision in the 
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ordinance explains why the city has 
not taken advantage of the lower rates. 
The city is to receive from one to one 
and one-half per cent of gross annual 
revenue. The Commission expresses 
its disapproval of such franchise pro- 
visions as follows: “This provision of 
the ordinance providing for the pay- 
ment to the city of a certain per cent 
of the gross receipts of the company 
is not looked upon with favor by this 
Commission. There is no reason in 
justice or equity why the users of the 
commodity of a certain public utility 
should be required to pay such a rate 
as to enable the public utility to pay 
to the city a certain per: cent of its 
gross earnings, to be used by the city 
for general purposes. If funds of that 
kind are needed a tax should be levied 
on all of the property within the city’s 
boundaries.” 

The reduction in rates offered by the 
applicant company, the Commission 
finds, “is not such a reduction as to 
warrant this Commission in permitting 
the applicant to enter this field. The 
reduction must be a material reduc- 
tion.” When the applicant secured its 
franchise it gave the impression that 
it would furnish electrical energy from 
hydroelectric plants, but after obtain- 
ing the franchise it proceeded to in- 
stall a Diesel engine plant. 

The company claims it can furnish 
service from this plant at lower cost 
than the present hydroelectric service. 
It submits an estimate of ithe probable 
cost of its service but bases its con- 
clusions on the securing of a 50-per- 
cent load-factor. The decision says it 
is highly improbable that, with two 
companies sharing the business, the 
new company would be able to secure 
such a load-factor. The cost of pro- 
duction of the established company ap- 
pears to be only about one-half as. 
high as the cost of production of the 
proposed service. ‘ 

Upon the above finding of facts the 
application is again denied. 

A dissenting opinion. is. filed by 
Commissioner Freehafer which takes 
up each question considered in the ma- 
jority opinion, and finds the facts in 
favor of the applicant company and 
in favor of admitting the competition. 
He says: “I believe the stimulus of 
competition will create new and con- 
stantly increasing demands’ ‘for serv- 
ice.” 
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“The fact that the applicant com- 
pany had secured a franchise prior to 
the time our utilities law became ef- 
fective, and that pursuant to the se- 
curing of such franchise has expended 
targe sums of money in its enterprise, 
is an added fact that shòuld lead us to 
treat it with more liberal considera- 
tion than would be accorded a new 
atility asking admission to a field al- 
ready occupied. However, I will not 
hold that applicant company may 
establish itself in the heart of the city 
af Pocatello, and, as it were, take only 
che cream of the business.” ; 

“I would impose conditions on the 
applicant company requiring it to ex- 
tend its lines and furnish all classes 
of service now being furnished by the 
existing utility over the entire field. 

“I am not incredulous as to what 
may be accomplished in generating 
electrical energy by the Diesel engine. 
[n fact I have long since ceased to be 
incredulous as to any claim made by 
inventors and in the light of all evi- 
dence before me in this case, I very 
much desire that the Diesel engine be 
given a trial in Idaho.” 

In regard to the city revenue pro- 
vision in the company’s franchise, 
Commissioner Freehafer agrees with 
che majority opinion. He says: “I 
agree with the majority opinion that 
che provision of the franchise secured 
from the city of Pocatello by the ap- 
zlicant company, whereby the city was 
co receive a certain per cent of the 
gross annual revenue of the applicant 
company was not a wise provision, as 
it would result in discrimination as be- 
tween tax payers of the city by re- 
quiring users of electrical current fur- 
aished by that particular company to 
_gravide funds for the use of the whole 
city, but it is within the power of this 
Commission to eliminate that pro- 
vision, and a reduction in rates equal 
to the proposed donation to the city 
should be ordered by the Commission.” 


MARYLAND. 

Chesapeake and Potomac Telephone 
Company. The Commission has under 
consideration the valuation of the com- 
pany’s property which is to serve as 
a basis for rate-making. The Com- 
mission’s representative and the com- 
gany’s representatives have co-operated 
to determine a valuation of the physical 
property which would be reasonable 
and satisfactory to the public, but no 
conclusions have been reached as to 
allowances for overhead charges and 
for going value, cost of buying out 
competing lines, and other intangible 
values. 


MONTANA. 
Standards for the form and filing of 
gublic utility rate schedules have been 
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adopted by the Commission and will 
be put in effect at once. Hereafter all 
rates, rules and regulations mus be 
fled with the Commission and must 
conform to the standards thus estab- 
lished. 

Rules of Practice and Procedure.— 
The Commission has revised its rules 
of practice, making some changes in 
the method of procedure in handling 
cases. 


NEW YORK.—Second District. 

The Canadian American Power Cor- 
poration.—In connection with the re- 
hearing of the Commission’s order in 
the Canadian American Power Corpo- 
ration case, attorney for the company 
has filed a brief prepared by the Hon. 
Albert Haight, formerly judge of the 
Court of Appeals, in which Judge 
Haight, sustains the action of Commis- 
sioners Decker and Hodson in author- 
izing the capitalization by the Canadi- 
an American Power Corporation of its 
contract for electricity from tht Cana- 
dian side. This action of the Commis- 
sion was attacked by counsel for the 
Legislative Investigating Committee 
at recent hearings. Judge Haight in 
his brief says that he has examined 
the contract and is famiilar with the 
value of electric power in the vicinity 
concerned in this case. 

“Seemingly, therefore,” the opinion 
says. “the contract would become one 
for the benefit of both the producer and 
the distributer and as such becomes 
property subject to all the rights of 
parties under the law Merchant. Be- 
ing property. it appears co me that the 
Public Service Commission in the 
statute for the exercise of the powers 
and discretion vested in it by the 
statute may in the exercise of such 
powers and discretion, authorize the is- 
sue of stock for the fair market val- 
ue thereof.” 

The Commission ordered a rehear- 
ing of this case after it had been noti- 
fed through the State Department at 
Washington that the Canadian govern- 
ment was Calling attention to the year- 
ly terms of its license for the export 
of power. At the rehearing. which 
was recently held, there were no ap- 
pearances in opposition to the capital- 
ization order, and the attorney for this 
company presented evidence to show 
that its contractual rights under which 
power is imported from Canada must 
he respected despite the license re- 
strictions of the Canadian government. 


RHODE ISLAND. | 
The Providence Telephone Company 
filed with the Commission new 
schedules reducing the rates for all 
classes of service in Coventry, Hope 


Valley, Narragansett Pier, Newport, 
Pawtucket, Woonsocket and Valley 
Falls. 
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STATE REGULATION. 


By William J. Norton. 


State regulation of public utilities. 
which started off so well in 1907 un- 
der the able leadership of Governor 
LaFollette in Wisconsin, and Gover- 


nor Hughes in New York, has reached 


a most critical stage in its developmen: 

What are the difficulties which now 
confront state regulation? What are 
the remedies for these difficulties? Wiwo 
is to blame for the seemingly bad way=~ 
in which regulation finds itself in many 
states today? And what of the fv- 
ture? | 

In New York all except two of the 
able men appointed by Governor 
Hughes have disappeared from the 
service, and it is fair to assume that 
these two will go within the month. 
The inability of three Domocratic gov- 
ernors to recognize non-partisanship 
in important appointments is respon- 
sible for this absolute failure in efb- 
ciency. This is especially interesting 
because when Governor Hughes's at- 
tention was called to the absence of a 
non-partisan clause in the original pub- 
lic-service bill, he drew himself up and 
said, “Gentlemen, you must remember 
the Chief Executive of the State o't 
New York will always be big and 
broad enough to respect the principal 
of non-partisan appointments.” 

And so the blame in New York rests 
squarely upon the smallness of its re- 
cent governors. 

In Wisconsin, a similar condition ex- 
ists, but the cause is different. Here 
we find but one of the original ap- 
pointees with the Commission, and ir 
rumor is correct the state is only re- 
taining his services by a very slender 
thread. The governors of Wisconsin. 
however, have done their duty in try- 
ing to keep the old commissioners, who 
lave rendered most excellent service. 
On the other hand the public in Wiscon- 
sin has grown tired of commissions. 
and while this public criticism is never 
cpenly directed toward the Railroad 
Commission, there seems to be a smug 
satisfaction in the hope that the Rail- 
road Commission may be suppressed. 
to some extent. 

So here we have in a most “progres- 
sive” state—a pioneer in modern regu- 
latory thought—-a weariness on the part 
of the public in regard to regulation. 
no sustained constructive policy, but a 
fickleness—a restlessness that carries 
its own warning. 

Again as we look over the field we 
fnd trouble appearing in many other 
commissions. 

In California the president of the 
original commission evidently consid- 
ered his office as a stepping stone to 
a higher office. If newspaper reports 
can be relied upon, two other commis- 
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sioners are openly accused of using 
their office to further personal ends. 
Here we seem to have difficulty with 
the actual men who have been charged 
with the regulatory duties. 

In Idaho, the old commission handed 
down a decision seemingly fair and in 
line with the best economic thought, 
disapproving competition and duplica- 
tion in a field already well served. The 
decision was upheld by the courts—but 
the public demand competition. Heads 
fell and a new commission reversed the 
decision, and competition is allowed to 
take its bitter revenge upon an unthink- 
ing but insistent public. ` 

In Kansas several years ago the pub- 
lic became dissatisfied with the old 
<ommission, and a new governor named 
a new commission, evidently with the 
idea that they would be less conserva- 
tive, but the new commission has ac- 
complished little. 

In Illinois, Governor Dunne, in spite 
of the warning of nearly half of the 
voters upon the little ballot for “home 
rule’—a carefully designed and adver- 
tised plan to show that the people of 
Chicago really wanted home rule, 
which went badly astray—is urging a 
separate commission for Chicago, al- 
though the Illinois State Commission 
has made notable progress in its utility 
work. 

In Indiana, an able, though appar- 
ently harassed commission has just 
started in its work of administering 
what is perhaps the fairest and best 
constructed of all of our state utility 
laws, and yet a bill has been introduced 
in the present legislature, the first since 
the passage of the law, which the au- 
thor openly states “will take all initia- 
tive power away from the Commission, 
and leave it nothing but appellate jur- 
isdiction in public-utility matters” and 
grants such authority to the municipali- 
ties. 

In Ohio, the public and the governor 
grew tired of its noisily radical but 
quietly conservative commission in 
1913, and a new law was passed and 
a new commission appointed. Addi- 
tional changes may be expected this 
year. 

In Vermont, a governor, incensed 
because the commission refused to 
hastily reduce telephone rates at his 
command, demanded the resignation of 
the commissioners and appointed new 
ones. 

In the District of Columbia, commis- 
sioners under the very shadow of the 
Federal Government, without thor- 
oughly trying regulation—the work to 
which they were appointed—openly 
advocated municipal ownership. No 
wonder the Chamber of Commerce of 
Washington passed a resolution op- 
posing the enactment of the bill pro- 
viding municipal ownership of street 
railways of the District, basing its op- 
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position on the ground “that the efh- 
cacy of government regulation, as pro- 
vided in the Public Utilities Commis- 
sion, has not yet been sufficiently tried 
cut.” 

All of the commissions have just be- 
gun to make progress and learn how 
to regulate. If let alone the public 
can expect good results in the next 
few years. Some have done remark- 
ably well—New Hampshire, Maryland, 
New Jersey, Georgia, New York, Wis- 
consin, Oklahoma and California. Oth- 
ers have apparently accomplished little 
—but they are slowly learning the work 
and results should soon follow; such 
as Rhode Island, Connecticut, West 
Virginia and Oregon. 

Some have been bitter and unfair, 
notably Missouri, but even such a com- 
mission will learn, and a good spank- 
ing from the courts may help them to 
grow up. 

Not much help, however, can be ex- 
pected from the courts. The tendency 
is for the appellate decisions to be in- 
consistent and destructive rather than 
constructive, as for instance the recent 
decision of the New Jersey Court of 
Appeals in the Paterson-Passaic gas 
case. This decision, resulting from a 
friendly suit to test the law, has liter- 
ally thrown four years of excellent 
work by the commission, under an ex- 
cellent law, into the waste-paper basket. 

After all, regulation cannot be ac- 
complished by the courts but only 
through the co-operative effort of 

(1) The Public—giving fair support. 


(2) The Commission itself—giving. 


industry and efficiency. 

(3) The Utilities—giving fair play.. 
But taken as a whole, we @nd an ele- 
ment of haste, impatience and distrust 
that causes the municipal-ownership 
partisans to cry from the housetops 
that “state regulation has failed.” 

State regulation—real state regula- 
tion—has not failed in the United 
States, because so far only a few states, 
Massachusetts, Wisconsin, Maryland 
and California, have really tried it, the 
others are merely getting ready to reg- 
ulate. Even New York, which should 
be regulating efficiently by this time, 
is Only a beginner, and behind many 
other states, which started later. And 
in the four states where it has been 
tried, it absolutely is not a failure, but 
very much of a real success. 

In this real crisis then who is to 
blame? The utilities? The commis- 
sions? Or the public, in general, and 
as represented by authorities? 

The utilities, I believe it can fairly 
ke said, have painstakingly co-operated 
to a large extent, honestly and indus- 
triously, because they all feel that fair 
regulation is a good thing for the util- 
ity itself. 

The commissioners, as individuals, 
and as collective bodies, almost without 
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exception, have given industry and in- 
telligence to the many difficult and in- 
tricate problems which have come before 
them, and as a class they stand high 
above the usual run of public servants. 

But how about the public—and the 
responsible executive authorities? Here 
undoubtedly we have the weakest link 
in the chain—the weak link. 

The public has not yet realized that 
in attempting to curb and restrain the 
utilities they themselves have accepted 
ə very great responsibility. Even if 
their aim is only efficient regulation. 
the responsibility is there, but if the 
aim is a great preparation for govern- 
ment and municipal ownership, as some 
claim—how much greater is their re- 
sponsibility! 

For failure to regulate properly— 
actual inability to regulate—spells the 
same failure and inability to operate. 
the much harder problem. There can 
be no doubt whatever that a failure 
kere, at the time, means a long and 
tedious delay, and not a triumphant 
entry for government and municipal 
ownership. 

Perhaps sadder than the failure of 
the public to fully realize its own re- 
sponsibility for the ultimate success of 
regulation has been the more deliberate 
failure of the public’s executives to 
recognize the need of efficient, unpar- 
tisan, non-political appointments—a 
failure to rise above the sordid plane 
of party rewards and obligations. Here 
is the real source of the trouble. And 
it is only fair to say that, after all. 
regulation was more or less unwilling- 
ly forced upon the public by ambitious 
executives, eager for applause for pass- 
ing “up-to-date” and “progressive” leg- 
islation. That most of it was really 
good legislation is a happy accident. 
for which many of such executives are 
really not to blame, and the public, 
upon which the burden fundamentally 
falls, is to be sincerely congratulated. 

And so the trouble is finally located 
in the usual whirlpool of bad, ineff- 
cient political method and result, and 
becomes only the well known problem 
of American Democracy. For the pur- 
pose of this article we can leave it with 
those critics and students and reform- 
ers—it really will not add much to 
their already heavy burden. 

Then, too, this will allow us to face 
cur own direct responsibility—we pub- 
lic—we commissions—we utilities;” so 
altogether—no looking back now— 
hands firm on the plow—regulation 
must and shall succeed! 

Daemen a a aa 

A business man of Brockton, Mass., has 
devised a lighting apparatus by which in-'? 
candescent lamps are fixed, one to the up- | 
per of each boot and operated by a stor- 
age battery carried in the pocket. The 
exhibitor attracted attention as he strolled 
about the city. 
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Electrical Engineering Problems. 


By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 30. 
A 230-volt, 15-horsepower shunt motor runs at no load at a speed 


of 1,250 revolutions per minute and takes a current of 5 amperes 
from a 230-volt line. With the armature at rest a current of 50 
amperes flowing through the armature produces a potential drop of 
10 volts between the brushes. If the field current is maintained con- 
stant at 2.4 amperes and the stray power is assumed to be constant 
at all loads, find (a) stray power, (b) line current at full load, (c) 
efficiency at full load, (d) efficiency at half load, (e) speed at full 
load, and (f) the full-load torque. 


SOLUTION OF PROBLEM 30. 
The power input to the motor at no 


load is 2305, or 1,150 watts. The 
power expended as heat in the shunt field 
is 2302.4, or 552 watts. Since a current 
of 50 amperes flowing in the armature at 
stand-still produces a drop of 10 volts 
between the brushes, the armature resist- 


ance between brushes by [6] equals 10/50. 
or 0.2 ohm. The armature current at no 


load being 5—2.4, or 2.6 amperes, the 
power expended in heating the armature 
- winding at no load by [20] equals (2.6)? 
X0.2, or 1.35 watts. 

Answer to Question a. 

The stray power under no-load condi- 
tions is then given by [43] 

S.P.=1,150—552—1.35—=597 watts. 


Answer to Question b. ‘ 

Since one horsepower equals 746 watts, 
the output at full load equals 15X746, or 
11,200 watts. The output, moreover, 
equals the input minus the losses. Hence 
we may write 

11,200=230/1—552— (Ji—2.4)70.2—597, 
the unknown line current at full load 
being represented by /ı. Simplifying this 
equation, we have the following quad- 
ratic 

J?—1,155/:+61,750=0. 
Solving for the line current (Z), we 
have 
/:1=56.2, or 1,099 amperes. 

Although the value, 1,099 amperes, sat- 
ishes the full-load conditions, it cannot be 
regarded as a practical solution since the 


motor could not carry this current ‘with- ` 


out overheating and would run at a very 
low efficiency. The line current at full 
load must then be 56.2 amperes. 


Answer to Question c. 

The output at full load is 11,200 watts 
and the input is 230X 56.2, or 12,900 watts. 
The efficiency of the motor at full load, 
or the output divided by the input, is then 
11,200/12,900, or 86.8 per cent. 

At half-load the output is 7.5746, or 
5,600 watts. Since the shunt-field loss is 
552 watts and the stray power loss is 597 
watts, we may write 

5,600=230/1—552— (I:—2.4)*0.2—597, 


Simplifying this equation we have the 
following quadratic 
J’—1,155/1+-33,750=0. 
Solving for the line current (/:), we have 
1:=30 or 1,125 amperes. 
Discarding the impractical result, 1,125 
amperes, the line current at half-load must 
be 30 amperes. It will be noted that the 
line current at half-load is not one-half 
the line current at full load. 
Answer to Question d. 
The output being 5,600 watts and the in- 
put, 23030, or 6,900 watts, the efficiency 


at half-load is 5,600/6,900, or 81.1 per 
cent. 

Answer to Question e. 

The armature current at no load being 
5—2.4, or 2.6 amperes, the armature volt- 
age at no load by [3] is 

E.s=230—2.6X0.2—=229.5 volts. 

The armature current at full load is 
56.2—2.4, or 53.8 amperes and the arma- 
ture voltage is then 

E.=230—53.8X0.2=219.3 volts. 

Assuming that the flux (®) in [45] is 
constant, 1. e., neglecting the effect of 
armature reaction, it will be noted that 
the speed (S) is proportional to the arma- 
ture voltage. Hence the speed (S) at 
full load is given by 

S=219.3 1,250/229.5=1,195 revolutions 

per minute. 

Answer to Question f. 

The speed being 1,195 revolutions per 
minute and the power output 15 horse- 
power, the full-load torque is given by 
[40] 

15=1.901,1957/10* 
and 7=66.1 pound-feet. 

From data obtained by running the mo- 
tor at no load and by assuming the stray 


ALTERNATING CURRENTS. 


Problem 80. 


A three-phase, 25-cycle, 2,200-volt induction motor is rated to 
deliver 1,000 horsepower at full load. The true resistance between 
terminals is 0.156 ohm for the stator and 0.0920 ohm for the rotor 


at the running temperature. 


Assume that at the running tempera- 


ture thé ratios of effective to true resistance are 1.35 for the stator 
and 1.65 for the rotor at a frequency of 25 cycles, and that the 
ratio for the rotor is 1.30 at a frequency of 12.5 cycles. The equiv- 
alent single-phase leakage reactance of both stator and rotor com- 
bined is 0.64 ohm. The ratio of transformation between terminal 


voltages is 2,200:1,520 volts. 


The motor is wound for 12 poles. 


The rotor winding is connected in star. 
(a) What is the full-load torque calculated on the assumption 


that the slip is negligibly small? 
that the motor can give, and what is the slip at this time? 


What is the maximum torque 


(b) 


What line voltage should be impressed on the motor in order that 
the motor will give one-half of its full-load torque at one-half of 


synchronous speed? 


phase rotor current referred to the stator? 


What is the value of the equivalent single- 


(c) What reactance 


should be added to each phase of the rotor winding so that the 
motor will develop one-half of its full-load torque at one-half of 
synchronous speed when the impressed voltage has its rated value? - 
What is the value of the equivalent single-phase rotor current re- 


ferred to the stator? 


(d) What resistance should be added to each 


phase of the rotor winding so that the motor will develop one-half 
of its full-load torque at one-half of synchronous speed when the 


impressed voltage has its rated value? 


What is the value of the 


equivalent single-phase rotor current referred to the stator? 
Compare the currents calculated in (b). (c) and (d) with the 
full-load value, which is approximately 400 amperes. 
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power to be constant at all loads, the line 
current, efficiency, speed and torque may 
then be calculated for any magnitude of 
power output. The results of such cal- 
culations plotted as ordinates against the 
power output in horsepower as abscissas 
give a set of curves called the “character- 
istic curves” of a motor. The assumption 
of constant stray power at all loads leads 
to little inaccuracy in the results, since the 
stray power constitutes but a small part 
of the total power input and therefore 
need not be measured to a high degree of 
accuracy. 


SOLUTION OF PROBLEM 80. 

Answer to Question a. 

If the slip is negligibly small the full- 
load speed is equal to synchronous speed. 
The latter is 
by [41a] N=120X25/12 

—250 revolutions per minute. 

If the motor is to deliver 1,000 horse- 
power at a speed of 250 revolutions per 
minute the torque developed is 

T=1,000X33,000/27 X250 
—=21,000 pound-feet. 
The general formula for the torque de- 
veloped as given in Problem 79 iS 
T=550PI2r:/(7146X4rfs) 
For this motor it reduces to 
' T=0.02821?r:/s 

When the induction motor is running 
there is a voltage produced in the rotor 
winding due to its rotation which of 
course does not exist at standstill and 
which must be taken into account. This 
is easily done by writing the formula for 
the rotor current 

L=V/[(n+r/s)?+X7]% 

V is the line voltage impressed on the 
motor. rı is the equivalent single-phase 
effective resistance of the stator. fa is 
the equivalent single-phase resistance of 
the rotor referred to the stator. At stand- 
still rz should be the effective resistance 
at the rated frequency but when the slip 
is small ra should be the true resistance. 
X is the equivalent single-phase reactance 
of the stator and rotor combined referred 
to the stator. I: will then be the equiva- 
lent single-phase rotor current referred 
to the stator. 

If this value of J: is inserted in the 
formula for the torque it becomes 

T=0.0282V7r2/s[ (nit r2/s)?+X"] 

When the slip is very small the torque 
is likewise small, but as the slip increases 
the torque increases up to a certain value 
of the slip and after that it decreases. 
In order to find the slip for which the 
torque has its greatest value we use cal- 
culus as the simplest method of obtain- 
ing the required result. If we do this 
the slip is found to be 

| S=r:/ Vr? +x’ 
That is, when the slip has this value the 
torque developed by the motor has its 
greatest value. In this case the slip 
„would be 
s—=—0.096/ V 0.105"-+0.64" 
=0.148 


The torque at this slip is 
T=0.0282 X 2,200°X0.096/ 0.148 [ (0.105-+- 
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ya =—0.5 X 0.0920 X (2,200/1,520)? Answer to Question b. 
=0.096 If the speed is to be one-half of its 
7:2-0.5X0.156X 1.35 synchronous value the slip is also one- 
=0.105. half. One-half of full-load torque 18 


10,500 pound-feet. Putting these values 
in the formula for the torque gives 


0.096/0.148)?-++-0.647] 10,500==0.0282 V?<0.125/0.5[ (0.105-+ ° 


This is about 4.5 times the full-load torque. ° 


0.125/0.5)?-+-0.64"] 
10,500==0.00353/7/0.268 


=90,300 pound-feet. 


DIRECT CURRENTS. 
Problem 31. 


A 230-volt series motor runs 
at a speed of 800 revolutions 


per minute when its armature 9° 

| i 

current is 90 amperes. The 4, 

armature resistance is 0.12 š 

ohm and the series-field re- y’ 

sistance is 0.08 ohm. The air- A 

gap flux for any magnitude of 3 

feld current is given in Fig. 3 aa 

A o ATEA 

The terminal voltage being j series ewe O emeriy: [Z mmeres} 


maintained constant at 230 
volts, find the armature speed 
under the following condi- 
tions; (a) armature current, 45 amperes; (b) armature current, 5 
amperes; (c) armature current, 90 amperes with a resistance of 0.5 
ohm connected in series with the armature. What will the armature 
speed be when (d) the terminal voltage is 235 volts and the arma- 
ture current is 90 amperes? Find the current-flux torque of the 
armature (e) when the armature current is 90 amperes and (f) 
when the armature current is 45 amperes. 


Fig. 26. 


This problem illustrates the speed and torque characteristics of 
the series motor. i 


ALTERNATING CURRENTS. 
Problem 81. 


The following test data are given concerning a three-phase, 25- 
cycle, 2,206-volt induction motor that is rated to deliver 500 horse- 
power at full load: 


Poles. saeriaidh piesti EEEE AE E E E - 12 
; Stator ...ccceer cece neces 0.358 
Resistance between terminals (Rotor ........0eeeee eres 0.0288 
At temperatures of (degrees centigrade) ....-.eeeeere eres 25 
Ratio of transformation ...-- i eis saat eon nes eee REDS DE 
sc 1 voltage ...cceeee ee ecer’ 220 

No-load conditions at tem- Line surest doris dis ERE A 39.8 
perature of 25 degrees Power ..ccccecccsceereccer? 13,500 

ime voltage ..ccccccccececces 0 

Rotor blocked at tem- Ti N o 
perature of 25 degrees | Power ......-.. s,s .suseceeeees 118,000 


The running temperature is 75 degrees centigrade. 


Assume that the ratios of effective to true resistance are the same 
for the stator and the rotor. 

(a) Calculate the approximate value of the full-lcad slip. (b) 
What line current is supplied to the stator wh-n the slip is 2.0 per 
cent? (c) What is the efficiency for this load? (d) What is the pow- 
er-factor? What is the torque? 


This problem illustrates the method of calculating the perform- 
ance of an induction motor. 

Solutions of the above problems and two new problems will be 
printed in the next issue. 
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V=892 volts. 

The frequency of the current in the 
rotor is equal to the frequency of the 
supply circuit multiplied by the slip, so 
that in this case it is 12.5 cycles. At this 
frequency the rotor resistance is greater 
than it is when the slip is very small, 
since the resistance of a circuit to alter- 
nating current increases with the fre- 
quency. In this problem we are to as- 
sume that at 12.5 cycles the effective re- 
sistance of the rotor is 1.3 times the true 
resistance. Thus 

r:=1.3X 0.096 
=0.125 ohm. 

The value of the rotor current referred 
to the stator 1s 

I2=892/[ (0.105-4-0.125/0.5)*+-0.647] 4 
=1,220 amperes. 

Answer to Question c. 

Let us suppose that a reactance whose 
equivalent value is x ohms is added to 
the rotor. The total reactance of the 
motor will then be 0.64++. Put this 
value in the formula for the torque. 

10,500=0.0282 X 2,200* 0.125/0.5[ (0.105 


+0.125/0.5)?-+ (0.64++)?] 
10,500=17,000/0.5[0.126-+ (0.64-+)”] 
0.64+-*+—1.76 


x=1.12 ohms. 

This is the value of the equivalent 
single-phase reactance referred to the 
stator. Referred to the rotor it would be 

1.12 (1,520/2,200 )?=0.535 ohm. 
And since the rotor is star-connected this 
is also the value of the reactance which 
should be added to each phase of the 
rotor. 

The rotor current referred to the stator 
is 

I:=—2,200/ [ (0.105-+-0.125/0.5 )*+-1.76'] * 

=1,200 amperes. 

Answer to Question d. 

In this case we will suppose that a re- 
‘sistance whose equivalent single-phase 
value referred to the stator is r is added 
to the rotor. Put this value in the for- 
‘mula for the torque. 

10,500—-0.0282 & 2,200°X (0.125-++7) /0.5 

{ (0.105-++ (0.125-++r) /0.5)?+-0.647] 

It will be easier to solve this equation 
if we let (0.125+7) /0.5=y. 

‘Then 10,500=136,000y/[ (0.105-++-)*+-0.647] 
or 0.011-+0.21y-+-y’?+0.41=13y 
or y—12.8y-+0.421=0. 

This equation can be solved by the for- 
mula for a quadratic which gives 

y==12.78 
So that 0.125+r=0.5 12.78 
r—6.26. 

This is referred to the stator. Referred 

to the rotor it is 
6.26 X (1,520/2,200 )?=2.99. 

The rotor is star-connected so that this 
is also the actual resistance which should 
be added to each phase of the rotor in 
-order that the torque shall be 10,500 
pound-feet at a speed of 125 revolutions 
per minute for an impressed voltage of 
2,200 volts. The equivalent single-phase 
‘rotor current referred to the stator is 

1,=2,200/[ (0.105-+12.78)?.0.647] % 


ELECTRICAL REVIEW AND WESTERN 


=170 amperes. 

In this case the current is only about 
one-seventh as great as in the other cases, 
and is only about 40 per cent of the full- 
load current. Where the reduction in 
speed is accomplished by reducing the 
voltage or by inserting reactance in the 
rotor the current was about three times 
its full-load value. Observe that it makes 
no difference whether reactance is in- 
serted in the rotor or the stator and that 
either has the same effect as reducing 
the voltage. Resistance, however, in order 
to be most effective, must be inserted in 
the rotor. 


e—a 


New England Electrical Meeting. 


A meeting of New England electrical 
men was held at the Mechanics Build- 
ing, Boston, Mass., March 26. Presi- 
dent Gibbs, of the New England Sec- 
tion, National Electric Light Associa- 
tion, opened the session, introducing 
Frank S. Price, of the Pettingell- 
Andrews Company, Boston, who pre- 
sided. 

J. M. Wakeman, general manager of 
the Society for Electrical Development, 
pointed out the need of co-operation 
for the development of local business. 
He referred to the improved business 
situation, and outlined plans for the 
National Electrical Prosperity Week, 
to be observed in December. 

The associations of Great Britain will 
hold a like observance, and there are 
prospects of the movement being inter- 
national in its scope. 

H. W. Alexander, manager of the 
society’s publicity department, described 
the motion-picture advertising cam- 
paign, including 45 different picture 
plays, costing over $7,000. 

A. J. Edgell, in charge of the so- 
ciety’s display service bureau, described 
the scope of his work, showing a large 
number of lantern slides illustrating the 
artificial lighting of show windows. 


ee 
Philadelphia Section Activities. 


A martial air pervaded the March 
meeting of the Philadelphia Electric 
Company Section, National Electric 
Light Association. The meeting was 
held on March 16, and was opened by 
a band concert by the section’s con- 
cert band, under the leadership of J. G. 
Johnson. The speaker of the evening 
was H. A. Hornor, who spoke upon 
the topic, “Men-of-War.” The dis- 
course was illustrated by lantern slides 
of battle ships and their equipment. 
Mr. Hornor stated that he had no 
doubt that America will build the first 
one-thousand-footer, and that no doubt 
she will be propelled by electricity. 

The 365 members of the section who 
were present at this meeting listened 
with intense interest to Mr. Hornor’s 
address, and were visibly impressed 
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with the fact that electric current is 
the greatest thing not only in times of 
peace, but also in times of the most 
dreadful warfare. Following the dis- 
course, the Entertainment Committee 
furnished a very elaborate and pleas- 
ing program. 

A very fully attended meeting of the 
Engineering Department Branch was 
held on March 2. N. E. Funk read a 
paper entitled “Aluminum-Cell Light- 
ning Arresters, What They Look Like 
and How They Work.” 

The Commercial and Meter Depart- 
ments held a combination meeting on 
March 23. John Meyer presented a 
paper entitled “Examination of the 
Power Section of the Electrical Sales- 
man’s Data Book.” P. H. Bartlett 
spoke upon the topic “Notes on Maxi- 
mum-Demand Devices and Their Ap- 
plication.” 

ee 
The Rathenau Foundation. 


The Prussian Ministry has given ap- 
proval to the Emil Rathenau Founda- 
tion established by Emil Rathenau in 
conjunction with the directorate and 
board of supervision of the Allgemeine 
Elektrizitats Gesellschaft. The object 
of the foundation is to place the Phys- 
ical-Technical MReichsanstalt in the 
position of being able to promote en- 
terprise in the department of electricity 
and magnetism by the acquisition and 
maintenance of distinguished workers 
and the grant of aid to its members 
and collaborators for undertaking jour- 
neys of investigation to similarly 
cquipped institutions, together with the 
appropriate provision of costly instru- 
ments for which State funds cannot be 
rendered available. The assets of the 
Foundation consist of debentures for 
100,000 marks ($25,000). Further con- 
tributions are expected. An adminis- 
trative council-composed of the presi- 
dent of the Reichsanstalt and two oth- 
ers has been appointed to decide upon 
the use to be made of the available 
means and of any future additions to 
the fund. 

eee D Vane 


Civil Service Examination for Mine 
Electrician. 

On April 28 the United States Civil 
Service Commission will hold an ex- 
amination at the usual places to pre- 
pare a list of eligibles for filling a 
vacancy in the position of mine electri- 
cian in the Bureau of Mines and for 
similar vacancies as they may occur. 
The duties of this position are to make 
investigations bearing upon the safety | 
of electricity in mines and the causes 
of mine disasters for which electricity 
may have been held to be responsible. 
These duties will involve considerable 
field work and travel. The salary of 
the position is from $1,200 to $1,500 
a year. 
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MINNESOTA ELECTRICAL ASSO- 
CIATION. 


Eighth Annual Convention, St. Paul, 
March 28 to 25. 


The eighth annual convention of the 
Minnesota Electrical Association, held 
at the St. Paul Hotel, St. Paul, March 
23 to 25, was the most successful in 
many ways, if not in all respects, that 
the association has had. The papers 
covered a variety of subjects of keen 
interest to central-station men and to 
electrical workers in general. They 
were carefully prepared and well pre- 
sented by men who are recognized as 
authorities in their different fields, with 
the result that the attendance at all 
the sessions was very creditable. Cen- 
tral-station men from the smaller towns 
of the state and from points outside 
the state constituted a large part of 
the attendance. 

The question of how to interest the 
farmer in the use of electric light and 
power came up at one of the sessions, 
and from the trend of the discussion 
it seems safe to predict that this prob- 
lem is going to receive increased at- 
tention in the immediate future. If 
the results that have been achieved in 
awakening the interest of the farmer 
in the use of the automobile and the 
telephone, and other modern con- 
veniences, may be taken as a criterion, 
it seems very likely that such a cam- 
paign, wisely conducted, will result in 
the increase of central-station business 
through rural demands. 

The convention was opened Tuesday 
morning, March 23, by President R. E. 
Brown, manager of the Consumer’s 
Power Company, Mankato, with a brief 
address in which he asked the delegates 
to attend the sessions regularly, and 
make it a point to discuss freely the 
problems suggested by the different 
papers read. 

There followed the reading of the 
reports of the secretary-treasurer, F. 
A. Otto, superintendent of the electric 
department of the St. Paul Gas Light 
Company, St. Paul, which showed the 
association to have a creditable balance 
on hand at the close of the fiscal year. 

The afternoon session was opened by 
an illustrated talk on “Oil Engines for 
Central Stations,” by C. G. Sprado, of 
the Allis- Chalmers Manufacturing 
Company, Milwaukee. By means of 
diagrammatic pictures, Mr. Sprado ex- 
plained in detail the principles of opera- 
tion of the gas engine, showed pictures 
of plants in which engines of the 
various types are in operation and cited 
efficiency results in specific cases. He 
then explained the development of oil 


engines and called attention to the 


latest improvements in engines of this 
type by which inferior grades of oil, 
purchasable in some places for less 
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than a cent a gallon, has been success- 
fully used. Mr. Sprado believes the 
usefulness of the high-economy oil 
engine has been proved and that its 
opportunities and possibilities for cen- 
tral-station use are large. 

Mayor Winn Powers, of St. Paul, in- 
terrupted the business of the afternoon 
session long enough to welcome the 
electrical men to the city, and to ex- 
press his appreciation of the importance 
of the interests for which they stand 
in the development of the state. Asa 
sign of the activities opening up to 
them, the Mayor said that in St. Paul 
alone the building permits for the com- 
ing year amount to about $30,000,000. 
He advised the electrical men to be 
loyal to their organization, for in this 
way they are enabled to know one an- 
other better and a spirit of helpful 
good-fellowship is fostered. To this 
spirit of good-fellowship he would at- 
tribute the leading advantage of most . 
organizations, because, said he, “it is 
not the piles of brick and mortar we 
build so much as the spirit of good- 
fellowship that counts in the end.” 

That the development of electric light 
and power is no more completed in the 
United States today than the develop- 
ment of the country itself was a point 
made in an address on the “Financing 
Problems of Public Utility Companies” 
by William H. Hodge, of H. M. 
Byllesby & Company, Chicago. Oppor- 
tunities exist everywhere, Mr. Hodge 
said, for the creation of new utilities 
and the extension, unification and per- 
fection of those already established. 
The most important factor in public 
utility financing Mr. Hodge believes to 
be the attitude of the people as ex- 
pressed through their legislative rep- 
resentatives. Unfair attacks on public 
utilities, the speaker said, have been 
the chief obstacle in the obtaining of 
funds at reasonable rates for extending 
properties and service, even during 
periods of depressed development, like 
the present. In spite of the handicap 
of mistaken and sometimes mendacious 
attacks, the progress of public utilities 
in this country has been extraordinary. 

“The public utilities of this country 
stand head and shoulders above similar 
industries in any other nation in the 
world,” said Mr. Hodge. “They are of 
far greater practical use to the people 
and to a much larger proportion of the 
people, at much lower actual cost.” 

Mr. Hodge divides public utilities in 
two financial classes: those that are 
well established and whose permanency 
is not questioned; and those that are 
still in speculative stages. For the 
first, capital should be obtainable at 
rates not far above average interest 
rates; in the case of the second, the 
uncertainty makes higher prices for 
capital inevitable. Public utilities have 
developed under private ownership, Mr. 
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Hodge said, because effort and reward 
has been the basic principle in the de- 
velopment of this country. Commun- 
ities have always been ready to grant 
franchises for essential economic fac- 
tors as they are needed. Ninety-five 
per cent of all the public marketed 
electrical energy in this country is pro- 
duced by privately owned companies. 
Such a condition, Mr. Hodge argued, 
cannot be the result of mere chance. 

Continuing, the speaker disparaged 
the campaigns of prejudice that are 
sometimes carried on with results that 
are destructive to the best interests of 
the public, and appealed for fair and 
businesslike legislation for public util- 
ities of all kinds. In case there is to 
be a change of general policy from 
private to public ownership, it should 
be made without injustice to the men 
whose energy and capital developed the 
utilities. 

Touching on the problem of rural 
electric service, Mr. Hodge stated that 
this is a question to which electrical 
men are giving increased attention each 
year. He suggested that the solution 
of it lay only in combining the elec- 
trical demands of the cities and towns 
with those of the country. If the cities 
want the problem solved and their 
trade territories benefited, they must 
do their part in encouraging the trans- 
mission companies to undertake the in- 
vestment. 

“On the other hand,” he continued, 
“the representatives of the country 
districts in legislative and civic bodies 
should not overlook the fact that only 
prosperous companies operating in the 
cities can secure the capital to push 
lines into the rural sections. The coun- 
try legislators will find upon investiga- 
tion that they are properly interested in 
the welfare of the public utilities now 
Operating in the cities.” 

“Incandescent Lamp Developments” 
was the subject of an illustrated talk 
by Ward Harrison, illuminating engi- 
neer of the National Lamp Works, 
Cleveland, O. For purposes of discuss- 
ing city street illumination Mr. Harri- 
son divided streets into three classes: 
business streets, thoroughfares, and — 
residence streets. Business streets 
must be well lighted to prevent acci- 
dents, to discourage the operations of 
pickpockets and for purposes of dis- 
play. People habitually frequent the 
best lighted streets of a city. In the 
case of thoroughfares, while there is 
need of good lighting, there is no at- 
tempt made at display. Residence 
Streets require least light, though it 
should be such as to prevent traffic 
accidents. 

To make the best of conditions under 
our present street-lighting systems, Mr. 
Harrison said, it is necessary to have 
an illuminant which gives off light at 
a high angle, generally 75 to 80 de- 
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grees. This causes glare, but light with 
glare is better than no light. The 
ultimate system of street lighting, Mr. 
Harrison believes, may consist in plac- 
ing units so close together that they 
would direct the maximum candle- 
power to the middle point, and not 
have an angle of more than 75 degrees. 
This cannot be done with arcs, but 
with the newer Mazda the units can 
be divided with little expense. The 
tendency of central-station practice is 
toward putting in 400-candlepower 
lamps. Mr. Harrison believes that in 
the course of a few years they will 
double the number of Mazda units, and 
eventually make a jump to smaller 
units. 

Mr. Harrison cited the remarkable 
progress that has been made in the 
field of electrical illumination by a 
comparison of the lamps of 1905 with 
the best types of today. Ten years 
ago 65 watts yielded 16 candlepower; 
today it is possible to produce 100 
candlepower with the same wattage. 
By the use of prismatic refractors the 
candlepower can be raised to 200 at an 
angle of from 75 to 80 degrees. This 
means that the same wattage now may 
be made to produce ten times as much 
light as it did ten years ago. 

Mazda lamps may now be substituted 
for alternating-current arcs. By so 
doing, Mr. Harrison pointed out, the 
power-factor of the current may be 
increased 65 to 90 per cent, which 
means an increase in capacity in kilo- 
watts of about 45 per cent. In addi- 
tion, a Mazda lamp of the latest type 
will give four candlepower per watt at 
75 or 80 degrees, whereas the arcs gave 
only half the candlepower at the same 
angle. In other words, it is possible 
by means of the Mazda lamp to get 
seven times as much light from the 
same wattage, and it is possible at the 
same time to put 40 per cent greater 
wattage on a circuit. Therefore, for a 
given central-station capacity, it is pos- 
sible to actually get ten times as good 
illumination on the street. 

By making changes now and improv- 
ing street illumination while the lamps 
are still new, Mr. Harrison said, cen- 
tral stations could increase their popu- 
larity with the people. In some cases 
the change from arcs to 400-candle- 
power Mazda lamps has been made 
without any advance in the rates of 
service and has proved profitable both 
to the municipality and to the central 
station. If, on the other hand, the 
central station takes the position that 
innovations are to be delayed as long 
aS possible, the time will come when 
the people will demand improvement 
of service. Then they will see to it 
that the change is not profitable to the 
company. 

“Tf the people feel that their electric 
light plant is fully abreast of the times. 
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and is trying to give them the benefit 
of modern improvements in lighting,” 
Mr. Harrison said, “they will be in- 
clined to give the company kindly treat- 
ment in return.” 

The educational work the State Uni- 
versity is capable of doing for the elec- 
trical interests of the state was the 
subject of an address by George D. 
Shepardson, professor of electrical en- 
gineering at the University of Minne- 
sota. Interest taken in extension 
courses for electrical workers, which 
the university has been giving, has en- 
couraged the authorities to undertake a 
plan by which several three-year 
courses of two evenings a week are to 
be offered, a certificate to be awarded 
to students successfully completing 
such courses. ` 

A plan suggested a year ago by which 
it was proposed to send out lecturers 
for the purpose of placing practical in- 
formation on the use of electric light 
and power before the people, Professor 
Shepardson said, has so far been a com- 
plete failure. At the time this plan was 
originated it was proposed that mem- 
bers of the electrical engineering fac- 
ulty prepare lectures, and that central- 
station men provide for meetings. Let- 
ters were sent out to thirty of the most 
progressive central stations in the state, 
about half of which were municipally 
owned and half privately owned, sug- 
gesting that such an educational cam- 
paign might be beneficial in building 
up new business. Only two answers 
were received to the thirty letters, in- 
dicating, Professor Shepardson in- 
ferred, that the central-station men 
were not deeply interested. 

In the discussion which followed 
Ludwig Kemper, of Albert Lea, and 
Leonard Peterson, of Thief River Falls, 
attributed the failure of the lecture plan 
suggested by Professor Shepardson to 
the fact that the average central-station 
manager 1s too busy to give a proposi- 
tion of that kind the attention neces- 
sary to make a success of it. Experi- 
ences with other educational campaigns 
were cited to show that people are slow 
to attend lectures of an instructive 
character, even when they are given 
free. To make the popular lecture 
plan work out profitably for central sta- 
tions, it was thought that it would en- 
tail a considerable amount of attention 
and because of the inability of the cen- 
tral-station men to give the necessary 
time to this work no arrangements 
were made for the lectures. Another 
effort will be made along similar lines 
the coming year. 

The subject of “Central-Station Di- 
versity-Factors” received comprehen- 
sive treatment at the hands of Prof. 
William T. Ryan, of the electrical 
engineering college of the University 
of Minnesota, whose paper opened the 
session on Wednesday morning. Pro- 
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fessor Ryan took the definition of 
diversity-factor as given in the stand- 
ardization rules of the American Insti- 
tute of Electrical Engineers, where it 
is given as the ratio of the sum of 
the maximum power demands of the 
subdivisions of any system, or parts 
of a system, to the maximum demand 
of the whole system, or the part of the 
system under consideration, measured 
at the point of supply. Study of the 
diversity-factor for the various classes 


‘of customers is, Professor Ryan con- 


siders, a matter of great importance to 
the financial success of a central-sta- 
tion business, since it is intimately con- 
cerned with the design of the distribu- 
tion system, and in the determination 
oi rates for the different classes of cus- 
tomers. 

Professor Ryan classified electric con- 
sumption into residence lighting, com- 
mercial lighting and general power. 
From exhaustive studies made else- 
where, Prof. Ryan said, the average di- 
versity-factor among lamps for resi- 
dence lighting is about 1.48; among 
meters for residence lighting about 3.35. 
Out of data obtained from 37 cities in 
Minnesota with populations varying 
from 3,000 to 220,000, Professor Ryan 
found the diversity-factor among resi- 
dence consumers to vary between 4 
(which was in a city of 220,000) and 2 
(in a city of 3,700), the average for all 
the cities being 3.14. The average di- 
versity-factor among residence lighting 
transformers was found by H. B. Gear, 
of Chicago, to be about 1.30. Professor 
Ryan’s investigation in Minnesota 
showed it to be about 1.6, indicating 
that the number of customers per trans- 
former is probably much smaller than 
in Chicago. 

“There is a tendency in the small 
towns,” he said, “to use too many small 
transformers instead of a few large 
ones. If we had 30 residence cus- 
tomers, each demanding one kilowatt, 
and we put in one transformer for 
each customer, our local transformer 
capacity would be 30 kilowatts, and the 
diversity-factor would be 3.35 among 
transformers; whereas, if we put in one 
transformer for the 30 residences, one 
10-kilowatt transformer would suffice, 
and the diversity-factor among trans- 
formers would be about 1.30. One 10- 
kilowatt transformer would cost about 
$93, while 30 one-kilowatt transformers 
would cost about $600. The core loss of 
a 10-kilowatt transformer is 90 watts, 
that of 30 one-kilowatt transformers is 
720 watts. Of course, on the other 
hand, the secondary distribution system 
will cost more and a nice balance must 
be struck between the two; the tend- 
ency, however, is to put in too many 
small transformers.” 

The diversity-factor among trans- 
formers used for general power pur- 
poses in Minnesota was found by Pro- 
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fessor Ryan to average about 1.6 as 
against 1.35, as found by Mr. Gear. 
The average diversity-factor among 
transformers in the Minnesota cities 
was found to be 1.60; in Chicago Mr. 
Gear found it to be about 1.33. Mr. Gear 
found that the diversity-factor among 
residence lighting feeders, commercial 
lighting feeders and general power 
feeders in Chicago averaged about 1.15; 
out of six replies from Minnesota 
cities Mr. Ryan found it to average 
about 1.21. 

The kilowatt of station capacity per 
100 kilowatts of residence lighting was 
found in the Minnesota cities to aver- 
age 21.5; the kilowatt of station ca- 
pacity per 100 kilowatts of commercial 
lighting average 62; and the kilowatt 
of station capacity per 100 kilowatts 
of general power averaged 48.5. Pro- 
fessor Ryan thinks fixed charges, such 
as insurance, depreciation and taxes, 
should be apportioned among the 
various classes of consumers in in- 
verse proportion to their diversity-fac- 
tor. In addition they should pay their 
share of the variable charges such as 
fuel, oil, lamp renewals, etc., which 
are fixed by the quantity of electricity 
generated. The investment and cost of 
operation to serve lighting customers, 
commercial lighting customers and 
power consumers may be determined 
with a degree of accuracy that is fair 
and equitable to each class. The in- 
dividual within a class cannot be given 
a rate which is proportional to the 
cost of serving him. For these reasons, 
he believes there should be a demand 
and an energy charge, and that these 
charges must be worked out for the 
various classes of customers using the 
electricity, and that it is impractical to 
try to charge each individual customer 
within a class in proportion to the ex- 
pense of serving him. 

W. L. Wadsworth, meter inspector of 
the Minneapolis General Electric Com- 
pany, discussed the subject of “Watt- 
Hour Meters.” In the measurement of 
electrical current, he said, the practical 
application of efficiency is exemplified. 
As meters are subject to depreciation, 
they must receive regular and proper 
attention. The watt-hour meter, Mr. 
Wadsworth called the “keystone of suc- 
cess of an electric light or power com- 
pany.” The meter assigned to an in- 
stallation should be suited to the volt- 
age, frequency and character of the 
circuit, and should ‘be chosen with a 
view to obtain the best adaptation to 
local conditions and load. The ques- 
tion of location of the watt-hour meter 
should be carefully considered in the 
first stages of carrying out an installa- 
tion. Mr. Wadsworth appealed to those 
in position to do so to see that they 
have competent men in charge of their 
meters as a matter of wise business 
economy. 
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“As a general proposition,” he said, 
“the securing of appropriations for ex- 
penditure in the meter department of 
a lighting company and the conse- 
quent saving effected, is quite a diffi- 
cult problem compared with the ease 
with which figures may be obtained 
to warrant the installation of a new 
piece of generating apparatus or other 
labor-saving device.” The reason is be- 
cause of the difficulty of showing on 
the books the saving due to accurate 
meters. 

Mr. Wadsworth thinks that if it were 
possible to keep meters commercially 
correct for the averaged load on the 
individual meter, and to keep all switch- 
board meters absolutely correct, the 
question that is causing the least worry, 
and at the same time probably costing 
most, would be solved; namely, that of 
distribution losses due to various 
causes, such as feeders of insufficient 
size, or faulty circuits; transformer per- 
formances in which losses occur by 
aging; poor design of the older types; 
lack of oil for proper cooling and over- 
transformer capacity installed on the 
lines; ground on lines and in trans- 
formers themselves; and finally, theft 
ot current. 

“Even the question of the most eff- 


cient light and power for the least. 


money,” said Mr. Wadsworth, “depends 
on meter upkeep, and applies equally 
to the customer consuming the power 
and the company producing it. The 
absolute knowledge that meters are 
correct places one on a better footing 
with customers and the good will thus 
gained is on a par with the besf ad- 
vertising.” 

As a result of the data obtained by 
the Meter Committee of the Minnesota 
Electrical Association, from 47 com- 
panies operating 88,825 meters, the com- 
mittee thinks there is need in the state 
for a bureau to calibrate rotating stand- 
ards and test watt-hour meter. Mr. 
Wadsworth suggested that the State 
University, in behalf of the many 
small companies in the state that are 
unable to maintain the proper stand- 
ards in their laboratories, for the pur- 
pose of calibrating working meters, 
provide some means for having these 
working standards calibrated and ad- 
justed. 

In the discussion of this paper A. G. 
Munson, assistant superintendent of the 
electric department of the St. Paul 
Gas Light Company, said that eff- 
ciency should be the aim of every 
meter department, not only in the per- 
formance of meters, but in a special 
sense among the employees themselves. 
When a company places its meters in 
the care of a tester it must depend 
absolutely on his honesty for the safety 
of its revenue. Mr. Munson thought 
it would be better to put this work in 


the hands of a boy who has grown up 
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with the company than to rely on a 
stranger, no matter how good his 
recommendations. He agreed that the 
most convenient, and, under proper con- 
ditions, the best method of watt-hour 
meter testing is by the use of a rotat- 
ing-standard instrument. 

Mr. Munson called attention to a bill 
presented to the state legislature for 
amending the law dealing with the theft 
of current. He appealed for co-opera- 
tion in urging the passage of the bill, 
that being one of the ways the associa- 
tion is able to demonstrate its worth. 

Following this an interesting lec- 
ture on “Resuscitation and First Aid 
for Electric Shocks and Burns,” was 
given by Dr. E. H. Whitcomb, of St. 
Paul. As absorption takes place rapidly 
in wounds in which foreign matter has 
been lodged, Dr. Whitcomb advised the 
use of some simple, but effective, means 
of cleaning wounds. The pouring in of 
copious quantities of hydrogen dioxide 
was recommended for this purpose, 
since the action of this drug is to 
loosen and remove dirt particles. Proper 
care given in time to wounds that do 
not seem serious will often prevent the 
development of a case of tetanus. 

According to statistics quoted by Dr. 
Whitcomb, the rate of electrical acci- 
dents is about 6.3 per 1,000 accidents. 
Many so-called electrical accidents, 
however, are due to falls through care- 
lessness, or to carelessness with ma- 
chinery. Electric burns are the most 
common kind of electric accidents. 
Next come accidents due to electric 
shocks. 


Dr. Whitcomb explained the use of 
pulmotor for resuscition and demon- 
strated the usual first-aid methods. He 
placed greatest stress on the latter, 
because, while the pulmotor may have 
its advantages, there is always a delay 
in bringing it to the place where it is 
needed as well as necessity for an ex- 
pert to operate it. The hand method 
may be put into operation the moment 
the accident occurs, and he advised the 
members of the association to familiar- 
ize themselves with it. 

The afternoon session on Wednes- 
day was opened with a discussion of 
the subject of “Proper Electrical In- 
stallation,” by Oscar M. Frykman, city 
electrical inspector, Minneapolis. Mr. 
Frykman said that in recent years con- 
siderable time and thought has been 
devoted to this subject by the under- 
writers and others directly interested 
on account of the enormous losses by 
fire due, or supposedly so, to “defective 
wiring. The need of a standard for 
the guidance of workers has resulted 
in the development of the National 
Electrical Code, which is now published 
biennially and distributed by the Na- 
tional Board of Fire Underwriters. 
Most of the large cities have inspec- 
tion departments which either use the 
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Code, or are governed by ordinances 
more. or less like it. In smaller cities 
and villages the central stations detail 
men for this work. To obtain proper 
electrical installation an inspection 
system is necessary. 

Mr. Frykman placed the methods of 
installation in six classes: (1) con- 
cealed knob and tube; (2) open cleat 
or knob; (3) wood molding; (4) metal 
molding; (5) concealed iron conduit; 
(6) open-iron conduit. The three lat- 
ter he termed fireproof electrical con- 
struction and safe under ordinary con- 
ditions. Wood molding is unsuitable 
and prohibited in many cities on ac- 
count of the fire hazard. It is par- 
ticularly unsuited to damp places, such 
as meat markets and laundries, and in 
places where nails are liable to be 
driven into it, cutting the wire and 
causing an arc with disastrous 
sults. 

Cleat wiring Mr. Frykman charac- 
terized as satisfactory where it is not 
subject to mechanical injury, as in 
rooms with high ceilings where nothing 
is handled that is liable to disturb it. 
Our modern buildings with their 
numerous pipes for gas, plumbing and 
heating, etc., leave little room for knob- 
and-tube wiring, especially under rules 
requiring them to be placed at least 
five inches apart. 

The practice of allowing rubbish and 
shavings to remain in cracks in the 
rough floors of new buildings is an- 
other source of danger to be overcome 
in wiring. If the wires become im- 
bedded in such combustibles trouble is 
liable to-result, unless the wires are pro- 
tected by conduits which, Mr. Fryk- 
man said, is the only. satisfactory 
method of wiring. When break-downs 
do occur the arc is then confined in the 
conduit and not exposed to inflammable 
material, unless, of course, the circuit 
or feeder is improperly fused. 

The subject of grounding the sec- 
ondary neutrals, Mr. Frykman said, has 
been discussed probably more than any 
other. In Minneapolis it was advo- 
cated for five years, but without suc- 
cess until recently when the sanction 
of the water department was finally ob- 
tained for the use of the mains. “We 
believe that a poor ground is worse 
than none,” the speaker said, “and no 
city ought to require grounding unless 
it can offer its water mains for that 
Purpose. On a 3-wire, 110 to 220-volt 
system with effectively grounded 
neutral there ought not to be a dan- 
gerous use of potential in case of a 
transformer having its insulation punc- 
tured,” 

Another precaution recommended 
was the requirement of porcelain 
sockets over cement and other conduct- 
ing floors near sinks, gas stoves and in 
bath rooms. In case of objection to 
porcelain socket, keyless  brass-shell 
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sockets controlled by a switch may be 
substituted, or even a chain pull with 
insulation on the chain. 

An exhaustive discussion of the latest 
tendencies and developments in street 
lighting and incandescent lamps, to- 
gether with slides illustrating the points, 
was given by S. L. E. Rose, of the 
illuminating engineering laboratory of 
the General Electric Company, Schenec- 
tady, N. Y. The refractor, Mr. Rose 
said, is one of the greatest advances in 
light reflecting devices. It has a dis- 
tinct field in street lighting and will, 


Mr. Rose believes, be greatly used in. 


incandescent units of relatively low 
candlepower, and on the larger in- 
candescent units and arc lamps where 
the conditions necessitate the large 
spacing of units and where they may 
be hung high. As an illustration, the 
speaker said existing installations of 
old carbon arc lamps, with one every 
400, 600 or 800 feec, may be replaced 
by incandescent lamps of 250 to 400 
candlepower, equipped with refractors, 
with a distinct gain in illumination. 

Any street could be well lighted, Mr. 
Rose said, with any illuminant available, 
if it were not for the external factors 
that enter into the problem. There 
is always a best location for each unit 
and for different equipments of the 
same unit, and it would be a simple 
matter to calculate the height and 
spacing which would give the best re- 
sults for a unit with a particular 
candlepower distribution if illumina- 
tion were the only consideration; but 
local conditions, as well as psycho- 
logical and physiological aspects, may 
so confuse the problem as to upset 
calculations entirely. One might cal- 
culate that the best height for a par- 
ticular installation would be 25 feet; 
but trees and foliage might so inter- 
fere with light from the unit that 
the result would be poor illumination 
on the street and sidewalks. 

The factors which determine the sys- 
tem of street lighting best adapted to a 
given locality are controlled to a large 
extent, in Mr. Rose’s opinion, by local 
conditions which are best known to, 
and can be best handled by the central 
station, whether under long or short- 
term contract. These factors are main- 
tenance, energy, first cost, reliability, 
suitability, etc. The lighting unit should 
give a suitable distribution of candle- 
power for the conditions under which 
it is used; should have reliability of 
operation, so as to have as few out- 
ages as possible; should be economical 
to maintain and pleasing in appear- 
ance. If all these are given considera- 
tion with the numerous units available 
today, Mr. Rose thinks the street light- 
ing in the country would be materially 
improved in the next few years. 

In conclusion he said that the stand- 
ard of illumination is being continually 
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improved which is natural, as more efh- 
cient lighting units are developed, en- 
abling us to get more light for the 
same money. Street lighting, as in 
many other things, is a case of dollars 
and cents. The city or town appro- 
priates so much money for it and the 
problem of using this money to the 
best advantage is not a simple matter. 
but requires study, thought, and co- 
operation between the city and the 
central station supplying the service, in 
order that the best results may be ob- 
tained. 

In the discussion following Mr. 
Rose’s paper it was brought out that 
the tendency of the day is away from 
clusters in “white way” lighting, to 
posts of not more than one or two 
lamps. The people have begun to feel 
that the cluster is too bright and that 
single-light units placed at moderate 
distances apart are better. Posts of 
about fourteen feet in height placed 
at intervals of 80 to 90 feet with a 
single lamp of from 400 to 600 candle- 
power are regarded as most popular 
at the present time, according to the 
opinions of those taking part in the 
discussion. 

In an illustrated talk on “Incan- 
descent Lamps and Lamp Testing,” 
Preston S. Millar, of the Electrical Test- 
ing Laboratories, New York, demon- 
strated how this work was done, and 
said for the central-station man to 
neglect the incandescent lamp was to 
court trouble. While in recent years 
the power load has become a greater 
factor than the lighting loads, Mr. Mil- 
lar said, the lighting load retains im- 
portance because of the fact that it is 
distributed among a larger number of 
customers, and satisfied customers. 
whether large or small consumers, are 
always an asset. 

In some cities central stations are 
supplying the lamps to their customers 
either as a part of their service, or in 
competition with other concerns. A 
defective lamp will go far toward 
nullifying all the efficiency that good 
management and thorough work has 
been able to make possible on the other 
side of the meter. Hence the need for 
the central-station man to see that the 
lamps he serves are of the best type 
and quality. 

“Friendship as a Factor 
Building,” was discussed by W. N. 
Matthews, Twelfth Jupiter of the 
Jovian Order, president of the firm of 
W. N. Matthews & Brother, St. Louis. 
Mr. Matthews said it is the man who 
has the faculty of making friends that 
will get the business in electrical serv- 
ice as in every other department of en- 
deavor. Every official and employee 
from the president of the company to 
the office boy should school himself to 
be courteous to those with whom he 
has dealings. Only efficient men with 
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good personality should be chosen to 
deal with the public. There is no ad- 
vertising, Mr. Matthews said, that is 
more effective than that which is ob- 
tained through friends. 

Mr. Matthews told of the work the 
Jovian Order is doing for the electrical 
industry. Many firms, he said, find it 
profitable to pay the dues of their men 
in the local Jovian league, because of 
the advantages resulting through their 
employees having an ittterest in com- 
mon. Š 

He advised the heads of firms to 
make access to their office as easy as 
possible by eliminating all red tape; to 
solicit suggestions for improvements; 
to be cheerful and kindly toward those 
serving under them. “Serve,” he said, 
“in an efficient and cheerful manner and 
your customers will become your best 
triends.” 

The final session of the convention, 
Thursday morning, was opened with a 
paper on “High-Tension Outdoor Sub- 
stations,” by H. W. Young, president 
of the Delta-Star Electric Company, 
Chicago. Mr. Young made the point 
that many high-tension transmission 
lines pass through districts in need of 
electric service, and many residents 
in such districts are ready to pay a 
reasonable price for it. What then can 
the central-station manager do to se- 
cure loads which will prove profitable 
and attract the investing public? The 
obvious answer, Mr. Young believes, is 
the low-cost outdoor self-contained sub- 
station. He did not wish to be mis- 
understood as saying that a group of 
small consumers can always be made 
profitable customers, especially if it 
entails the building of long lines. But 
assuming that the lines are built, by 
means of the substations, power may 
be sold to those whose houses, farms 
and mills, etc., border on the ‘lines. 

A substation to operate successfully, 
Mr. Young said, must not interfere 
with the operation of the main line; 
disturbances due to short-circuits, light- 
ing, etc., must be localized; the cost 
per kilowatt must be low; the construc- 
tion such that the capacity may be in- 
creased by simply changing trans- 
tormers and fuse capacities; essential 
elements must be in plain sight; in- 
stallation must be safe, fireproof and 
easily operated; the design must be 
such that the station may easily be 
taken down and set up elsewhere. The 
outdoor substation, Mr. Young said, has 
been perfected to meet all these re- 
quirements. He advised the use of 
standard, or ready-made stations when- 
ever possible in preference to special 
designs. 

“The standardization of the steel- 
tower outdoor substation,” said Mr. 
Young, “is of real importance to the 
user, as it eliminates the chance of 
error which is always present when 
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such equipment is designed by local 
men.” 

Mr. Young illustrated by means of 
photographs tthe different types of 
switches, fuses and lightning arresters 
and the latest means developed for 
handling substation transformers. The 
claim is made, he said, that the farmer 
or small community is slow to take 
up the use of electricity. He opposed 
this claim by pointing out what has 
actually been accomplished in placing 
the automobile in these fields, and added 
that the desire for electric service only 
needs stimulation. Once its conven- 
iences, decreased fire risks, and real 
economy are understood the way is 
open. 

Sales spirit, Mr. Young believes, to 
be one of the principal factors in in- 
creasing transmission-line revenues. In- 
difference to this is one of the leading 
obstacles to increase of business. “It 
is not good policy to spend all the 
time in securing new customers,” said 
the speaker, “as the present ones can 
be educated to materially ‘increase their 
consumption of current. Electric serv- 
ice has given civilization a tremendous 
impulse for the better. The telephone 
and telegraph are coming rapidly within 
universal reach of the rural population. 
Electric light and power is also com- 
ing to the front and soon will be 
counted a factor in the advancement 
of civilization conveniences.” 

In a discussion of Mr. Young’s paper, 
B. W. Cowperthwait, manager of the 
Consumers’ Power Company, Fairibault, 
stated that his company is doing some 
business with farmers, and a consider- 
able business with small towns. Lud- 
wig Kemper, manager of the Minne- 
sota Gas & Electric Company, Albert 
Lea, stated that he has been selling 
small generating plants to farmers in 
his territory. He has begun to interest 
the farmers in organizing local com- 
panies and building lines through which 
they may be served. When the lines 
are built his company will maintain 
them and furnish the electric service. 
Mr. Kemper said he hopes to see some- 
thing realized along these lines the 
coming summer. He believes the farm- 
ers are willing to bear the expense once 
they are assured of the safety, con- 
venience and value of the service. 

The concluding address of the con- 
vention was given by D. D. Lescohier, 
chief statistician of the Minnesota State 
Labor Bureau, on the “Achivements in 
Accident Prevention.” The decrease in 
fatal accidents in the state in the last 
four years, he said, has resulted in the 
saving of more than 400 lives. This 
has resulted, not from the addition of 
safety devices or improved machinery, 
but from education and co-operation. 
People are accustomed to attributing 
accidents to machinery and high-volt- 
age electric power, said Mr. Lescohier; 
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while statistics show that in Minnesota 
less than 20 per cent of the accidents 
are due to those causes. The money 
invested for safety devices and the time 


‘spent in promoting an interest in safety 


among employees, declared Mr. Lesco- 
hier, has been found in every instance 
to yield handsome dividends. 

Officers for the ensuing year were 
elected as follows: President, T. D. 


Crocker, assistant manager of the 
Minneapolis General Electric Com- 
pany. 

First vice-president, J. C. Bang, 


manager of the Madison, Minn., munici- 


_pal plant. 


Second vice-president, J. W. Peter- 
son, manager of the Fergus Falls mu- 
nicipal plant. 

Secretary-treasurer, F. A. Otto, su- 
perintendent of the electric department 
of the St. Paul Gas Light Company. 

Board of directors: R. E. Brown, 
manager of the Consumers’ Power 
Company, Mankato; R. F. Pack, man- 
ager of the Minneapolis General Elec- 
tric Company, and Ludwig Kemper, 
manager of the Minnesota Gas & Elec- 
tric Company, Albert Lea. 

A banquet was given Tuesday night 
by the electric dealers and manufac- 
turers of Minneapolis and St. Paul, 
which was attended by nearly 300 
guests. The mayor of St. Paul was the 
principal speaker, and besides several 
other addresses a program of music and 
vaudeville was given. 

Exhibitors at the convention occupied 
almost an entire floor of the St. Paul 
Hotel. Many of the exhibits were elab- 
orate and attracted considerable atten- 
tion. Exhibitors and their principal 
exhibits were as follows: Electric Ap- 
pliance Company, Sangamo meters, 
miniature of Delta-Star substations; St. 
Paul Electric Company, lamps, wash- 
ing machines and household devices; 
Westinghouse Electric & Manufactur- 
ing Company, recording meters and 
other devices; General Electric Com- 
pany and the Lamp Works of the Gen- 
eral Electric, small motors, meters, 
lamps; Electric Service Supplies Com- 
pany, lightning arresters; Adams-Bag- 
nall Electric Company, fans, industrial 
street-lighting fixtures; Northwestern 
Electric Equipment Company, dynamos, 
lighting fixtures; Landers, Frary & 
Ciark, household devices; Electric En- 
gineering Company, washing machines, 
motors; Peerless Electric Company, 
household devices; Federal Sign Sys- 
tem (Electric), signs; Bryan Marsh 
Company, lamps; Julius Andrae & Sons, 
flatirons, lamps; Finley Electric Com- 
pany, motors and fans; Western Elec- 
tric Company, washing machines: fuses; 
Page & Hill Company, cedar poles; 
Duncan Electric Manufacturing Com- 
pany, meters, transformers; Beebe Sales 
Company, electric washers; Sterling 
Electric Company, weather-proof wire. 
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WELL DESIGNED CENTRAL STA- 
TION IN A SMALL TOWN. 


Electric Plant at Durand, IIL 


There are still a very large number 
of small towns in all parts of the coun- 
try located at points more or less re- 
mote from electric power transmission 
lines. Such towns have not been able 
to avail themselves of the benefit of 
electric service, unless they depended 
on a local generating plant. Despite a 
steady increase in the network of trans- 
mission lines, such local plants will 
doubtless continue for a long time to 
be the chief source of power supply in 
rural communities. The following dis- 
cussion will deal particularly with towns 
of about one thousand inhabitants or 
less, and will be illustrated by a well 
designed plant in a town of about six 
hundred. 

In order to supply fairly reliable serv- 
ice at reasonable rates, definite engi- 
neering requirements should be met in 
the design of such small plants. These 
requirements are, in the usual order of 
their importance, simplicity of equip- 
ment, low first cost, low operating and 
maintenance cost. The reasons for this 
are evident from the conditions prevail- 
ing. Highly skilled engineers needed 
to take care of elaborate equipment are 
not available in the country. The in- 
vestment must be kept relatively low, 
else the meager profits will not meet 
interest charges. For the same reason, 
the operating costs must be kept down. 
Therefore, the efficiency, in so far as 
it affects the fuel cost, should be as 
high as is consistent with the other 
requirements. 

In the selection of the prime mover, 
the foregoing requirements practically 
eliminate the steam engine with its aux- 
iliary boiler and furnace, since the in- 
ternal-combustion engine of simple de- 
sign gives a much more compact and 
less expensive plant, is more easily 
taken care of, and has a higher efficien- 
cy and lower operating cost. If a gas 
engine were used, however, the need 
' for a gas producer in any but a natural- 
gas district, would reduce the advan- 
tages of simplicity of the internal-com- 
bustion engine over the steam plant. 
The gasoline engine is out of the ques- 
tion for any but the smallest plants, on 
account of the relatively high cost of 
fuel. The oil engine, using a compara- 
tively unrefined grade of fuel, seems 
therefore to be best adapted for this 
purpose. 

The design of the electrical part of 
the plant is not difficult. If the town 
is fairly dense, and outlying exten- 
sions are not contemplated, direct-cur- 
rent equipment will naturally be chosen. 
If the town is scattered and rural lines 
are to be built, alternating current will 
be selected. In either case the gen- 
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erator is of simple and well standard- 
ized construction. The station wiring 
and switchboard for a small plant are 
not complicated. Electrical operation 
is simple and reliable, in fact doubtless 
more so than the operation of the in- 
ternal-combustion engine. The neces- 
sity for standby equipment to insure 
reliable service is therefore more ur- 
gent as regards the engine than the 
generator. 

All of the ideas set forth above are 
exemplified in the central station re- 
cently completed and put in operation 
for the Durand Electric Light Com- 
pany in the village of Durand, Winne- 
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joining the tracks of the Chicago, Mil- 
waukee & St. Paul Railway, all of the 
electrical and mechanical utilities of 
the community. In order to take care 
of these various undertakings with the 
minimum number of employees, it was 
necessary to select very simple and re- 
liable apparatus. 

A single structure, 64 by 50 feet, 
houses the electric plant, garage, re- 
pair shop, general office and store 
rooms. The garage occupies the east 
half of the building and the repair shop 
the southwest corner. The engine room 
is in the northwest corner and is only 
15 by 24 feet in floor area, on account 
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Foundation Plan and General Elevation of Durand Plant, Showing Machinery Layout. 


bago County, IH. Walter Bliss, the 
enterprising son of a prosperous far- 
mer, is the owner of the new establish- 
ment. With the aid of a few workmen, 
he built the entire plant, including also 
the distribution lines throughout the 
village. Mr. Bliss conceived the idea 
of not only furnishing central-station 
service for the village, but of building 
as auxiliaries of the plant an automo- 
bile garage and a general repair shop, 
all three of these features being great- 
ly needed in the community, which has 
some 600 population. Thus there are 
concentrated in a single plant, located 
in the center of the village, and ad- 


of the compactness of the generating 
machinery layout. This compactness 
is obtained by using direct-connected 
drive instead of belting between engine 
and generator; another reason for elim- 
inating belting was to avoid belt losses 
and dangers. Two oil engines with a 
single generator between them are 
placed in a single line, as shown in the 
accompanying plan and elevation of the 
machinery layout. The overall length 
of the group between the outer fly- 
wheels of the engines is only 15 feet 
10 inches. The accompanying half-tone 
illustrations give only an imperfect 
idea of the engine room, on account 
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of difficulties experienced in taking 
photographs. 

In selecting the equipment, it was 
decided to use oil engines of simple 
design in connection with a 220-volt, 
three-wire, direct-current generator. 
The latter is a standard type of ma- 
chine of good efficiency at practically 
all loads, fair overload capacity, and 
sufficient reliability to require no re- 
serve unit. All oil engines, however, 
like other internal-combustion engines, 
do not have good efficiency at low 
loads, particularly below one-third 
load, and the overload capacjty is re- 
stricted to about 10 to 15 per cent above 
rating; from about three-fourths load 
to full load the efficiency is very high, 
however, making it very desirable to 
operate at this point. 

At first it was contemplated to run 
the new plant each evening until 11 or 
12 p. m., later to provide also partial 
day service several days a week, then 
every day, and finally full 24-hour serv- 
ice throughout the week, as the public 
would become educated to the use ot 
electricity. It was expected that for 


View in Durand Plant, Showing Generator and Larger Engine. 


much of the running time the load 
would be rather small, and therefore 


643 


provide two engines, one of 25 and the 
other of 50 horsepower, these to be 
arranged to drive a single generator 
independently and interchangeably, or 
both together at the same time. This 
was conveniently done by means of 
direct drive through friction clutches. 

The scheme of operation is to run 
the plant by means of the 25-horse- 
power engine until the load rises to 
about 16 kilowatts, corresponding to 
full load for that engine. On futher 
rise of load the 50-horsepower engine 
is started up and connected to the 
generator by means of its clutch; the 
small engine is then disconnected and 
shut down, the large engine carrying 
the load until this rises to about 32 
kilowatts. When the load increases 
above this point the small engine is 
again started and connected in, both 
engines then carrying the load jointly 
up to slightly above the _ full-load 
rating, which is 47 kilowatts for the 


View Showing Generator and Smaller Engine. 


unfavorable to good operating per- 
formance if a single oil engine were 
used. Therefore, it was decided to 


View Showing Operating Vaives and Clutch Levers. 


generator, corresponding to 75 horse- 
‘power on the engines after allowing for 
internal losses. As the load decreases 
again, the reverse order of operation 
is carried out. This method of operat- 
ing has proven to be very flexible and 
to fully meet the requirements of good 


general efficiency at all points. The 
engines are easily started, either 
through the residual compressed 


charge in the cylinders, or by com- 
pressed air, and quickly brought to 
speed, which is 350 revolutions per 
minute, through the automatic action 
of the governors. Connection of the 
engines to the generator shaft is read- 
ily effected through the flexible coup- 
lings and friction clutches. 

The engines are of the Mogul 
horizontal-cylinder, inclosed-crankcase. 
four-cycle type. The 25-horsepower 
unit has one cylinder and the 50-horse- 
power machine two cylinders of ident- 
ical construction. In nearly all re- 
spects, the essential parts of the two 
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engines are interchangeable, which 
makes it unnecessary to carry many 
spare parts of different sizes in re- 
serve. In case of breakdown of any 
parts, the other engine carries the load 
while the single spare piece kept on 
hand is used to replace the broken or 
deranged part. This largely elimin- 
ates the confusion resulting from any 
emergency and greatly facilitates get- 
ting things into normal condition 
again. 

An ingenious cooling system is used 
for the engines. The cooling water 
circulates automatically through con- 
vection currents due to heating in the 
jacket about the cylinder. As the jack- 
et water rises to 212 degrees Fahren- 
heit, steam is formed and carries over 
a quantity of water from the vertical 
riser through the horizontal connect- 
ing pipe to the cooling tanks on the 
west wall of the room. The quantity 
of water and its level is regulated to 
make this circulating action automatic 
and continuous, so that the jacket wa- 
ter is always kept at a little below 212 
degrees. This produces uniformity of 
cylinder temperature at a sufficiently 
high point to secure proper vaporiza- 
tion of each injected atomized fuel 
charge, and it promotes fuel economy 
from the elimination of oil condensa- 
tion on chilled cylinder walls. In win- 
ter the warm water is used in a num- 
ber of radiators in the office and other 
parts of the building for warming the 
different rooms, then returning again 
to the engine cylinders in a continuous 
circulating system. For fue} there can 
be used what is termed petroleum dis- 
tillate, kerosene, or gasoline. At pres- 
ent. kerosene at 6.5 cents per gallon is 
used. The governor and: most of the 
engine parts are inclosed. This makes 
the machine quiet-running and pre- 
vents splashing and waste of oil. Each 
engine has two heavy flywheels to 
maintain uniformity of angular veloc- 
ity. A pulley at the free end of the 
smaller engine permits belting to an 
air compressor and to a short line 
shaft that drives a group of machine 
tools in the adjoining repair shop. 

The generator is a Triumph 220-volt 
machine compounded for constant po- 
tential, and arranged for three-wire 
operation by means of an external bal- 
ancing transformer connected to the 
collector rings on the armature shaft; 
the commutator is on the other end of 
the shaft. Wiring from the generator 
to the switchboard is in conduit pass- 
ing through the cement floor. The 
switchboard is mounted in the parti- 
tion wall between the engine room and 
office, so that its back is in the former 
room and its front in the office. 

The plant has been operating steadily 
and without any trouble since last 
November. While the load was natur- 
ally small at first, it has gradually in- 
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creased as more customers were taken 
on. All current is sold on a meter 
basis, at 15 to 12.5 cents per kilowatt- 
hour for private customers and at 15 
cents per kilowat-hour for village street 
lighting. 

The entire power-house equipment 
was supplied and installed by the Trac- 
tor Works of the International Har- 
vester Corporation, Chicago, IIL The 
oil engines and flexible couplings were 
built by the above works. The gene- 
rator was manufactured by The 
Triumph Electric Company, Cincin- 
nati, O. The friction clutches were 
made by the Dodge Manufacturing 
Company, Mishawaka, Ind. Switch- 
board equipment was made by the Gen- 
eral Electric Company, Schenectady, 
N. Y. The watt-hour meters used are 
the product of the Duncan Electric 
Manufacturing Company, Lafayette, 
Ind. i 


—______. 
Electric Cooking. 

W. R. Cooper, who has been bring- 
ing the subject of electric cooking, con- 
sidered mainly from the consumer’s 
point of view, before London and 
provincial meetings of the Institution 
of Electrical Engineers, insists that it 
is increasingly important that the mat- 
ter be watched from that point of view. 

He thinks it would be an excellent 
thing if central-station managers were 
compelled to employ electric cooking 
exclusively in their homes and also to 
pay for the energy so consumed. “This 
would not only familiarize them with 
the apparatus, but would show them 
the defects of some of the tariffs that 
they try to inflict on other people.” 

Mr. Cooper does not took upon the 
electric heating of domestic water as 
a proposition that is financially imprac- 
ticable. He considers it a question of 
rates. With thermal-storage apparatus 
a practically continuous load can be 
obtained, and assuming that electricity 
is already being supplied, it should be 
feasible to make a quarterly charge for 
a water heater of given input, on the 
basis of continuous use at the rate of 
a half cent per kilowatt-hour. 

In discussing details of cookers and 
losses in cooking, the author said that 
whether an economical result was ob- 
tained in cooking depended largely up- 
on the cook, and therefore things ought 
to be made easy for her as regards 
control. For this reason he advocated 
the fixing of a main double-pole switch 
in a handy position near the cooker, 
a pilot light being also fixed so that 
the cook could not help seeing wheth- 
er the power was on or off. She should 
be trained to cut the supply off at this 
main switch in addition to the subsidi- 
ary switches. The placing of a pilot lamp 
under a small red window fitted to the 
casing of the cooker itself was scarcely 
sufficient to attract attention. An or- 
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dinary glow lamp on the wall com- 
pelled attention and was noticed by 
anyone entering the kitchen casually, 
so that supervision was made more 
easy. Whether it was desirable to carry 
the principle further and have a pilot 
light for each part of the equipment 
was considered open to question. The 
author did not think it desirable to go 
into that complication provided the 
switches were well illuminated, but he 
felt it was most important to have the 
branch switches in a position where 
they were not only easily seen, so that 
the various heats were ascertainable at 
a glance, but also so placed that they 
were easily operated. Notwithstanding 
the advantage of making the cooker and 
switches a combined and complete unit, 
he thinks that switches are best placed 
on the wall behind the cooker, some- 
what to one side. 

Mr. Cooper’s experience leads him to 
approve of the provision of a thermom- 
eter in the oven door, and he gave fig- 
ures to show the waste of current that 
would occur in waiting for heatmg up 
to a required temperature long after 
such a temperature was reached. 


———— 
Design of Interior Lighting Fix- 
tures. 


The Illuminating Engineering Society 
of London on February 16 considered 
some notes by F. W. Thorpe on the de- 
velopment and design of the lighting fix- 
tures in felation to architecture and in- 
terior decoration. 

He suggested that in dealing with in- 
teriors of a distinctive period the appear- 
ance of the fixture was just as important 
as the illuminating efficiency. In such 
cases it was best for the architect to se- 
lect the type of fixture; ensuring, by co- 
operation with the engineer, that it em- 
bodied modern practice as regards effi- 
ciency. In industrial lighting, such as 
printing offices, factories, etc., these were 
best arranged by the illuminating engi- 
neer, who should be consulted by the 
architect. Where it was desired to pre- 
serve the correct atmosphere of an old 
period room it was permissible to repro- 
duce the fixtures of the particular pe- 
riod, remodeling them carefully to pres- 
ent ideas, which could be done without 
incongruity. With a modern room mak- 
ing no claim as to purity in style, any sys- 
tem of lighting and type of fixture was 
permissible as long as adapted to the prac- 
tical requirements of the room. 

It was sometimes advisable to consider 
the method of illumination before de- 
signing the room, as various systems of 
lighting were best adapted to enhance 
certain schemes. The above considera- 
tions pointed to a much needed co-oper- 
ation between the architect, the engineer 
and fixture designer, with a view to rais- 
ing the artistic as well as the practical 
aspects of illumination to a higher plane. 
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Meeting of Jovian Congress in 
Chicago. 

Members of the thirteenth congress 
of the Jovian Order, together with 
members of the Past Jupiter’s Associa- 
tion, met in Chicago on March 18, as 
the guests of Homer Niesz, reigning 
Jupiter. Following a dinner at the 
Hotel LaSalle, a business session was 
held at which pertinent matters relat- 
ing to the organization were discussed. 
During the dinner Jupiter Niesz was 
presented with a silk umbrella adorned 
with a silver-mounted handle. 

In order to stimulate the various 
statesmen and their lieutenants to 
greater efforts in securing members, it 
was decided to establish a certain fig- 
ure as representing the minimum num- 
ber of candidates that must be obtained 
within a given administration; pro rate 
this number among the congressional 
districts, states and cities, basing the 
number alloted to each with due regard 
to their electrical population and 
Jovian membership already obtained. 
Hereafter, the award of the degree of 
Jovian Merit will be based upon 
whether the officers reach the allot- 
ment made to them. : 

Attention was called by W. E. 
Robertson to the large field of latent 
candidatés among the wiremen and 
electricians and others engaged in 
practical work, to reach whom no 
efforts have previously been made. It 
was decided to encourage the acquisi- 
tion of these men to the ranks, .. 

Because of the growing importance 
of the work undertaken by the Com- 
“mercial Division, ‘it was decided to 
create an individual commercial mem- 
bership, involving the payment of an- 
nual dues entirely separate from the 
regular dues of the Order. Members in 
the Commercial Division will be known 
as “Vulcans,” and membership will be 
indicated by placing the letter “V” 
after the potential number. Dues were 
established at $10 per annum. 

The matter of accident insurance was 
discussed and efforts will be made to 
provide insurance for members at a 
rate lower than could be obtained in- 
dividually. It was also unanimously 
agreed that upon invitation the Jovian 
Order should co-operate to the fullest 
extent with the Society for Electrical 
Development in promulgating a nation- 
al electrical week. 

———~--e 


Chicago Jovian League. 

A. F. Sheldon, of Chicago, delivered 
an address on “Service” before the Chi- 
cago Jovian League on March 29. He 
gave as a fundamental formula for 
“service:” quality plus quantity plus 
mode of conduct and discussed each 
of these subjects, pointing out the equal 
importance of all in achieving success 
individually or as a business. 
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Electrical — enue of Cleveland 
Establishes Precedent in Elec- 
trical Organization Circles. 
There is probably no local organiza- 

tion of electrical men which has been 

able to accomplish more in the way of 
general educational development than 
the Electrical League of Cleveland. 

At a meeting of the allied electrical 
industries of Cleveland held in October, 
1909, the foundations were laid for the 
building of the splendid organization 
which exists today. For the first four 
years all energy was directed toward 
building and strengthening the organi- 
zation until in 1912 the League entered 
the National Electrical Jobbers’ Asso- 
ciation. After that time, national rec- 
ognition was slowly but surely se- 
cured. . 

One notable achievement was the 
winning of the special prize of $500 
offered by the Society for Electrical 
Development for securing the largest 
number of members to the Society. 

Probably the next important epoch 
in the League’s history was the suc- 
cessful culmination of the Electrical 
Exposition held in Cleveland in May, 
1914. This show was one of the larg- 
est and most comprehensive that has 
ever been held in the United States, 
and from an educational standpoint, 
familiarized thousands of péople with 
present-day electrical devices. 

The latest accomplishment of the 


League is the establishment of perma- 
nent headquarters in the Hollenden 


Hotel. Three large rooms, composed 
of a lounge, a lobby. and a dining room 
which will seat 150, and a small room 
for committee meetings, were for- 
mally opened on November 19, 1914. 
The rooms are richly and comfortably 
furnished and in charge of a secretary 
from 8:30 a. m, to 10:00 p. m. 

The League serves as the Cleveland 
Chapter of the Jovian Order and the 
Cleveland Section of the Electric Ve- 
hicle Association of America. Thirty- 
five active committees are taking care 
of the interests of the membership 
which represents 125 of the progres- 
sive electrical firms of Cleveland, and 
which totals an individual member- 
ship of over 500. 

On Thursday, March 18, the League 
with the members of the American In- 
stitute of Electrical Engineers as 
guests, listened to an address at a 
noon luncheon by Samuel McMeen, 
president of the Columbus Railway, 
Light & Power Company and the Ohio 
State Telephone Company. On Thurs- 
day, March 25, the members attended 
a luncheon at the main office of the 
Cleveland Telephone Company, after 
which an inspection tour of the build- 
ing was made in conjunction with em- 
ployees of the telephone company act- 
ing as guides. 
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LETTER TO THE EDITOR. 


Lifting Magnet for Submarines. 
To the Editor: 

Notwithstanding the heroic efforts 
that have been made for rescuing the 
unfortunate inmates of the F-4, the task 
will remain unaccomplished, as far as 


-human intelligence is able to conclude 


from the latest reports received. 

The means employed for raising the 
sunken submarine are thoroughly in- 
adequate. In the first place, much time 
is lost in locating the vessel. Further- 
more, the complex task of attaching 
the chains renders the whole procedure 
most precarious. A give, a slip, and 
the work of hours and hours has all 
been in vain. Lives that mizht have 
been saved are doomed and the nation 
will have to lament the loss of heroes, 
whose terrible ordeal it is impossible to 
imagine. They have become the mar- 
tyrs of old and inadequate methods. 

It seems strange indeed that power- 
ful and specially constructed lifting 
magnets—capable of dealing with such 
a task—should not have been available, 
both for locating the F-4 and for rais- 
ing the vessel to the surface. It would 
seem quite reasonable to assume that 
this method might accomplish as much 
in minutes as the old method is cap- 
able of achieving in hours or even in 
days. If, therefore, I plead the cause 
of the 21 victims, then I do so in the 
hope that all concerned will take up 
this matter energetically and without 
loss of time in order to forestall as 
far as humanly possible any further 
calamities and disasters of this kind. 

H. J. HERBERTS. 
New York City, March 28, 1915. 
————ee . 
Minneapolis Jovian League 
Meeting. 

W. N. Matthews, Twelfth Jupiter of 
the Jovian Order, president of W. N. 
Matthews & Brother, St. Louis, was 
the principal speaker at a meeting of 
the Minneapolis Jovian League at the 
Rogers Hotel, March 23. Mr. Mat- 
thews took as his subject “What You 
Get for Your Money,” and said his ex- 
perience in the Jovian Order has been 
that the members get good dividends 
on their investments in Jovian work. 
One of the direct benefits, he said, is 
often the elimination of disastrous 
enmities among business men. “The 
good the Order has done in bringing 
electrical men together to their mutual 
benefit,” said Mr. Matthews, “is not 
to be estimated.” 

J. B. McMullen, statesman-at-large, 
from Tomah, Wis., addressed the 
league on the motto of the order, “All 
Together, All the Time for Everything 
Electrical.” He urged the men to 
take the work of the Order seriously 
and make it mean something in their 
lives. 
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New Electrical and Mechanical 


ANTS 


Beaver Cross-Bar Die Stock. 

The new cross-bar die stock is an 
addition to the line of Beaver easy 
working die stocks manufactured by 
The Borden Company, Warren, O. 
This tool threads one-half to one and 
one-fourth inches. It operates on a 
very unique principle. 

This die stock differs from other 
similar tools in that it has a bar ex- 
tending across the top of the tool car- 
rying a plug which rests on the end 
of the pipe. The dies are made in two 
sections. The lower section does the 
rough work of starting on the pipe 
with teeth especially formed for this 
purpose, so it is always easy to start 
the thread. The die remains station- 
ary during starting. After the upper 
section begins to cut, this lower die 
gradually withdraws from the pipe, un- 
til it no longer touches, as shown in 
the illustration. The upper die is a 
narrow receding die and constantly 
opens as the thread is cut, producing 
a perfect standard pipe thread on the 
well known Beaver principle of con- 
tinually cutting out less metal. the fur- 


Cross-Bar Pipe-Threading Tool. 


ther you thread the easier the labor. 
These dies have the further advantage 
of following the partial threads cut by 
the first section, which still further re- 
duces the labor and insures correct 
thread pitch without a leader screw. 
The principle involved can be ex- 
plained as follows. A swiveled plug 
extends down between the dies to the 
bottom of the upper section in start- 
ing. The pipe is started and threaded 
as usual: when the work of the lower 
stationary die is completed. the pipe 
end comes in contact with the swiveled 
plug. raising it as the second set of 
dies cut the thread. Raising the plug 
lifts the side posts, turns the engaged 
die cam. and gradually opens the dies 
at pipe taper until the thread is com- 
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pleted, when the dies are released with- 
out backing off. 

The operation of the tools is ex- 
tremely simple. The dies are set by 
the handle shown. and the pipe thread- 
ed without attention by the operator. 
To cut another thread the cross bar 
is simply pushed down. 

The body of the tool is made of prac- 
tically one piece with wide openings to 
allow chips to get away and for free 
oiling facilities. 

A universal guide centers all sizes one- 
fourth to one and one-fourth inches. 
The tool is regularly furnished with 
double-ended reversible dies one-half 
to one and one-fourth-inch; extra one- 
fourth by three-eighth-inch dies can 
also be furnished and all sizes of dies 
either right or left hand. 

VENE R 

New Hubbell Flush Receptacle. 

The firm of Harvey Hubbell, Incor- 
porated, Bridgeport. Conn.. has added 
to its extensive line of receptacles a 
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Receptacle With Recessed Plate. 
new type known as the Hubbell flush 
receptacle with recessed plate. As 
shown in the illustration. this permits 
inserting the cap or plug so that the 
top of the latter is flush with the plate 
and does not protrude from the wall. 
The plug has an unusually deep inser- 
tion. The receptacle is provided with 
the new type of T-slot contacts by 
means of which 17 different types of 
plugs or caps can be interchangeably 
used. The usual Hubbell standards of 
design and workmanship are followed 
in every feature of its construction. 
ee? a eee 
Anderson Time Switch. 

For some time there has been an 
increasing demand for a compact time 
switch of moderate cost and current 
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capacity sufficient for small signs and 
similar circuits where automatic con- 
trol is desirable. To meet this demand 
there has been placed on the market 
by the Albert & J. M. Anderson Manu- 
facturing Company, 289 A Street, Bos- 
ton, Mass., the type of switch illus- 
trated herewith. This switch is made 
in five and ten-ampere sizes for 250 
and 600-volt circuits. 

The outfit includes the standard 
clock mechanism and indicating snap 
switch which have become well known 
in the larger sizes of Anderson time 
switches. Every part of the mechan- 
ism is made in the company’s plant 
and of the same high grade as has 
characterized Anderson products in 
general. One type of these switches 
is made in double-throw form for use 


New Time Switch. 


with two-rate meter service. The 250- 
volt, 10-ampere switches are single 
throw and made either two-pole or 
three-pole. The 600-volt switch is a 
five-ampere, single-pole, single-throw 
switch. 


Price Reductions in Edison Mazda 
Lamps. 

Practically all the sizes and types of 
Edison Mazda multiple lamps are af- 
fected by reductions in list prices that 
were put into effect on April 1 by the 
Edison Lamp Works of General Elec- 
tric Company. On the regular straight- 
side and round-bulb lamps. from the 
i0-watt to the 250-watt sizes, also on 
sign lamps, stereopticon lamps. etc., 
the reductions range from 3 to 20 
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cents per lamp, according to the size. 
These reductions, which average about 
10 per cent, will tend to popularize 
still further these already popular 
lamps. 

The new concentrated-filament vac- 
uum lamps of 25, 40 and 60-watt sizes 
now list at only five cents per lamp 
more than the regular lamps of cor- 
responding sizes. 

On the gas-filled, multiple lamps of 
100 to 1,000-watt sizes, the reductions 
range from 50 cents to $1.00 per lamp, 
the average reductions being between 
20 and 25 per cent. The introduction 
of gas-filled lamps has been excep- 
tionally rapid. Over a million are al- 
ready in use. The decreased cost of 
these lamps will undoubtedly result in 
a still more rapid replacement of vac- 
uum lamps by the more efficient gas- 
filled units. 

ag SO 
New Semi-Indirect Lighting 
Fixture. 

In the accompanying illustration is 
shown a cross-sectional view of a 
semi-indirect lighting unit recently de- 
veloped and patented by the Frank 
Adam Electric Company, St. Louis, 
Mo. 

The fixture is equipped with a top 
reflector, the surface of which consists 
of two independent reflecting surfaces, 
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Partial Section of Semil-indirect Fixture. 


which are disposed at a slight angle 
to each other and also with the hori- 
zontal plane.: The surface of the outer 
portion of the reflector is arranged at 
such an angle that the rays are pro- 
jected outwardly so as to produce the 
greatest volume of useful light on the 
working plane; the inner reflecting sur- 
face causes a large volume of the 
light reflected from the translucent 
shield to be projected downwardly 
through the glass without passing 
through the lamp bulb. The entire 
upper reflector is of heavy drawn 
steel, the entire surface of which is 
porcelain-enameled. The enamel is 
fused on at a temperature of 1,800 de- 
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grees Fahrenheit, producing a glass- 
like surface impervious to heat and 


moisture. This is therefore an ideal 
unit for use with nitrogen-filled 
lamps. 


A well ventilated cap fastens the 
translucent shade to the collapsible 
tripod holder, making a neat, safe and 
efficient form of attachment. Owing 
to the correct design of the upper re- 
flecting surface, the cap supporting 
the translucent shade does not cast a 
shadow below the unit. The unit can 
be attached to the stud of any stand- 
ard outlet box. Should it be desired 
to attach the unit to a fixture stem 
or chain, a knockout is provided, 
which can be readily removed. 

The Underwriters’ Laboratories 
have passed on the unit and it bears 
their label. The unit is made in three 
sizes, 16, 20, and 24 inches in diameter. 

———— T 


“Kwik-Lite” Electric Lantern. 


A new electric lantern, which uses a 
common round No. 6 dry cell, has been 


Kwik-Lite Electric Lantern. 


especially designed to meet the needs 
of those who wish a reliable, service- 
able, low-priced lantern. It is strongly 
made of pressed steel with black rub- 
ber finish and has a convenient bail for 
carrying in the hand or it may be 
slipped over the arm, thus leaving both 
hands free to use. It is equipped with 
a scientifically designed reflector, which 
projects a clear penetrating spot light a 
long distance. This lantern is fitted 
with a powerful Mazda bulb, and con- 
venient positive contact. It has no wire 
connections or adjustments of any kind. 

This new device is known as the 
“Kwik-Lite” lantern, and is being mar- 
keted by the Usona Manufacturing 
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Company, Incorporated, 1 Hudson 
Street, New York City, and 309 South 
St. Clair Street, Toledo, O. This com- 
pany has also secured exclusive rights 
to the battery lantern formerly known 


as the Beers lantern. 
—__@--e—__ 


The Largest Frequency-Changer. 

The largest frequency-changer of its 
type in the United States has been in- 
stalled by the Edison Electric Illumi- 
nating Company of Boston in service 
supplying energy to the Boston Ele- 
vated Railway Company. The Edison 
company uses a frequency of 60 cycles, 
while that of the railway company is 
25 cycles. Hence the necessity of ap- 
paratus to make possible the inter- 
change of energy. 8 

The new machine is of 9,000 kilo- 
watts continuous capacity, with a two- 
hour capacity of 10,500 kilowatts. It 
consists of two alternating-current 
with shafts coupled to- 
gether and designed to be run, one 
as a motor to drive the other. The 
rated speed is 300 revolutions per min- 
ute, and the 60-cycle machine has 24 
poles while the 25-cycle machine has 
10 poles. The whole unit weighs 105 
tons, the revolving part weighing 62 
tons. The machine rests on four bear- 
ings and is of so great weight as to 
force all oil out of the bearings. This 
is provided against by a pump which 
forces oil under the shaft to float it 
while starting, after which it is self- 
lubricated. 

The machine has been tested by 
running six hours with a load of about 
10,000 kilowatts. For the first three 
hours the Elevated Company supplied 
energy to it and then the conditions 
were reversed and current was sup- 
plied back by the Edison Company. 
The systems ran well in parallel, the 
machine coming up to the guarantees. 
The apparatus was furnished by the 
General Electric Company. 

—_——_——_.2---———_—_——- 


Electrical Equipment for Sugar 
Mill. 


The Manati Sugar Company, whose 
plant is in the province of Oriente, 
Cuba, and main office in New York 
City, has recently placed an order with 
the Westinghouse Electric & Manufac- 
turing Company for electric motors to 
drive all of its machinery in its new 
mill with the exception of the engine- 
driven rolls. This order covers a total 
of 32 alternating-current motors, hav- 
ing a total capacity of 1,042 horsepower. 
All of the auxiliaries in this next ex- 
tension of the Manati Sugar Company’s 
mill will be motor-driven, these aux- 
iliaries including cane and bagasse con- 
veyors, centrifugal pumps, crystalizers, 
agitators, etc. All of the new material 
will be in operation for the 1915-1916 
grinding. 
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Compact Electrotherapeutic Outfit 
for Physicians, Hospitals and 
Sanitariums. 

The accompanying illustration shows 
a novel device for the use of elec- 
tricity as a therapeutic agent. It con- 
sists essentially of a magneto, which 
generates a sinusoidal alternating cur- 
rent, driven by a small motor. 

A decided advantage is claimed by 
the manufacturer of this machine over 
the older types which generate a uni- 
directional faradic current. In the 
alternating-current machine the cur- 
rent rises from zero to maximum, then 
drops to zero again and alternates, 
while the faradic current has a break 
which occurs at the maximum voltage. 
On this account the faradic current is 
painful to the patient being treated 
while the break in the sinusoidal cur- 
rent being at the zero point, is said to 
be practically painless. The faradic 
current, being uni-directional, also pro- 
duces chemical changes in the body 
while the alternating sinusoidal cur- 
rent, it is claimed, does not. 
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Electrotherapeutic Generating Set for Physicians and Hospitais. 


The beneficial effect of the electric 
application is obtained through the 
exercise of the muscles treated. The 
electrodes are placed at the desired 
points on the body and the current is 
turned on gradually by means of a 
rheostat. As the voltage rises the 
muscles of the patient contract until 
maximum voltage is reached. As the 
voltage decreases the muscles relax. 
In this way a patient who is too weak 
to take any of the ordinary forms of 
exercise can be exercised without ef- 
fort on his part. Exercise can also 
be given the involuntary muscles. 

The outfits are used in hospitals and 
sanitariums for the treatment of neu- 
asthenia, weakness of the abdominal 
muscles, locomotor ataxia, etc. 

The magneto is driven by a motor 
made by the Robbins & Myers Com- 
pany, Springfield, O. The equipment 
is manufactured and sold by the Sani- 
tarium Equipment Company, Battle 
Creek, Mich. 
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Electric Lamp for Radiotherapy. 


A new type of therapeutic appliance 
in the form of a conveniently arranged 
electric lamp with powerful reflector 
has been placed on the market by the 
X-Radio Thermo Lamp Company, 1328 
Eroadway, New York City. This lamp, 
which is known as the X-Radio Thermo 
Lamp, is based on the principle that, 
like the curative and germicidal power 
of the sun, .artifically generated ra- 
diant light and heat is very effective in 
many cases for relieving pain quickly 
and effectively. It has been found that 
radiant energy applied by means of an 
electric lamp is more penetrating in its 
healing effects than the local applica- 
tion of a hot-water bottle, poultice, or 
other thermal device. Instead of 
affecting the surface of the skin and 
the immediate layers beneath it only, 
it is claimed by specialists who have 
made a study of the subject of light 
and heat therapy, that this method is 
much superior, being able to reach the 
actual sources of pain in deep-seated 
tissues and organs that are not or- 
dinarily affected by surface applica- 
tion of heat. 

The device is con- 
veniently arranged 
for use in relieving 
local pains from 


“ _ 


neuralgia, croup and bronchial colds, 
pains in the back from lumbago, rheu- 
matism and similar difficulties, neuritis, 
etc. The lamp throws the radiant en- 
ergy in concentrated form directly upon 
the portion of the body involved, so 
that it passes through the skin and pen- 
etrates to the tissues or organs affected, 
thus relieving congestion and restoring 
the natural functions to the organs. 
Proper use of the device is easily ac- 
quired so that it can be employed with 
comfort and without danger of burn- 
ing the skin. 

The outfit consists of a silvered para- 
bolic reflector and hood. This is of 
very high reflecting efficiency and con- 
centrates the light and heat developed 
by the lamp upon that part of the 
body involved. A concentrated-filament 
lamp is used which permits reflection 
o: the light in the most perfect manner. 
A fiber handle is securely clamped 
about the socket and reflector holder. 
A nine-foot connecting cord and attach- 
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ment plug permits connecting the out- 
fit to any lighting fixture. The out- 
fit is light in weight and easily han- 
dled. 

When the device is to be used to 
throw the light and heat upon the face 
for cases of neuralgia or eye-ache a 
blue screen, which can be specially pro- 
vided for the purpose, is used over the 
end of the reflector. This has a 
specially prepared blue glass which 
tones down the brilliance of the lamp, 
so that its glare does not injure the 
eye, but does not cut out the actinic 
rays. 

—e T 


Collective Electrical and Mechan- 
ical Exhibit at San Francisco. 
One of the most interesting exhibits 

at the Panama-Pacific International 

Exposition at San Francisco, Cal., is 

that organized by W. J. Marland, elec- 

trical and mechanical engineer, who 
has a collective exhibit of electrical and 
mechanical appliances, in Block 21, of 
the Palace of Machinery, where he is 
giving a practical operating demonstra- 
tion of the uses and advantages of 

appliances manufactured by the 30 

firms that he represents. This collec- 

tive exhibit is proving of interest both 
to the engineer and layman, and even 


Radiotherapeutic Electric Lamp With Auxillary Blue Screen. 


to the ladies. The principal firms rep- 
resented and their exhibits are as fol- 
lows: 

Aladdin Lamp Corporation, 
York City, therapeutic lamp. 

Central Telephone & Electric Com- 
pany, St. Louis, Mo., portable electric 
lanterns. 

Economy Fuse & Manufacturing 
Company, Chicago, Ill., full line of 
Economy renewable cartridge fuses. 

Edison Storage Battery Company, 
Orange, N. J., Edison vehicle storage 
batteries, train-lighting batteries, rail- 
way signal system operating by stor- 
age batteries, and the Edison rectifier. 

Gold Car Heating & Lighting Com- 
pany, New York, N. Y., full line of 
street railway and tramway electric 
heaters, Gold couplers, ventilators and 
railway supplies. 

Hanovia Chemical Company, New- 
ark, N. J., the Kromayer and Alpine 
Lamp for electrotherapeutic applica- 
tion. 
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Home Washing Machine Company, 
Incorporated, Brooklyn, N. Y., the 
Walton washer, an electric washing 
machine that will fit any tub. 

Innovation Electric Company, New 
York City, Liberty and Magic carpet- 
cleaning machines. 

F. D. Lambie, New York City, inter- 
changeable steel molds for the con- 
struction of concrete buildings. 

Merrit & Company, Camden, N. J., 
steel furniture, shelving, lockers and 
cases. s< 
Merrit Hydraulic Company, Phila- 
delphia, Pa., scientific sewerage pump- 
ing, sewerage disposal and sewer flush- 
ing. 

Mirror Advertising Company, San 


Francisco, Cal., mirror advertising spe- 
cialty. 
Moran Flexible Joint Company, 


Front View of Opened Switch House for Outdoor Substation for 
Rallway Signal Service. 


Louisville, Ky., Moran flexible steam 
and water joints and automatic barrel 
filler. 

Nelson Valve Company, Philadel- 
phia, Pa., iron and steel valves. 

Nicholas Power Company, New 
York, N. Y., motion-picture apparatus, 
cameragraph, dissolving-view appa- 
ratus, inductor, “Little Giant” current 
saver, motion-picture supplies and ac- 
cessories. 

Pacific Coast Rattan Company, Oak- 
land, Cal., handcraft furniture. 

Louis M. Pignolet, New York City, 
electric measuring instruments, switch- 
board meters and portable electric me- 
ters. 

Reed Manufacturing Company, Erie, 
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Pa., full line of Reed tools, all kinds of 
vises for machine shops, carpenter 
shops, pipe-cutting tools of every de- 
scription. 

Safety Car Heating & Lighting Com- 
pany, New York City, a complete car- 
lighting system, Pintsch gas and elec- 
tric lighting, and Pintsch gas buoys for 
marine purposes. 

Shelton Electric Company, 
York City, electric vibrators. 


New 


W. E. Slaughter Company, Incorpo- 


rated, Chicago, Ill, Parisian electric 
combs, hair dryers, electric curling 
iron, and electric waver. 

Standard Electric Incubator Com- 
pany, New York City, “Lo-Glow” elec- 
tric incubators, chick runs and electric 
hovers, where chickens are being 
hatched daily. 


The U. S. Light & Heating Com- 


pany, Niagara Falls, N. Y., electric 
automobile starter set. å 
Yarnall-Waring Company, Philadel- 
phia, Pa., Lea V-notch recording liquid 
meter, Simplex seatless blow-off valve, 
Simplex-Caskey hydraulic valve, Rich- 
ards air-controlling specialties, Simplex 
pipe-joint clamp. 
——— 


Outdoor Substation for Railway 
Signal Work. 

The field of application of the rural 
substation is constantly broadening as 
its merits become better recognized. 
The main features are, of course, mo- 
bility, ease of installation and low ini- 
tial cost as compared with a permanent 
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indoor substation of like capacity to 
accomplish the same result. These 
points often exert a weighty influence 
on the solution of the problem of 
electricity supply, especially when the 
probable revenue is somewhat specu- 
lative, or the need for power either 
temporary or seasonal. In other cases 
the question of cost does not deter- 
mine the installation itself, but merely 
its character. 

The accompanying illustrations show 
front and rear views of the first out- 
door-type steel switch houses of this 
class built for railway signal purposes, 
and are used in this connection by 
the Southern Railway at Inman, S. C., 
and Austell, Ga. The outdoor substa- 


‘tions, of which the switch houses are 


a part, effect a considerable saving in 
outlay as compared with what would 
have been the cost of a substantial 
permanent substation to house the 
equipment. Each house is located at 


| | 
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Rear View of Same 4,400-Voit, Three-Phase Switch House, Opened 


to Show Interior. 


the foot of a pole tower supporting 
the transmission line, the outdoor 
power transformers, disconnecting 
switches, choke coils and lightning ar- 
resters. 

The equipment of the switch houses 
is a little more elaborate than usually 
required for power or lighting pur- 
poses. The ordinary house, such as 
exhibited at the Railway Appliance As- 
sociation Exhibition last month, has 
merely an oil switch, or an oil switch 
and watt-hour meter, with the neces- 
sary current and potential transform- 
ers. In the house illustrated there are 
also an extra potential transformer, a 
voltmeter, a circuit-closing relay, two 
potential receptacles, and an incande- 
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scent lamp with bracket. The extra 
transformer, two potential receptacles 
and voltmeter, in connection with the 
other two potential transformers re- 
quired for the watt-hour meter, allow 
the voltage to be read on both sides 
of the oil switch before it is closed. 
The incandescent lamp gives illumina- 
tion at night for reading the voltage 
or for lighting the inside of the house. 
The circuit-closing relay is used in the 
usual manner to trip the oil switch in 
case of overload or short-circuit. 
Equipments of this kind are now be- 
ing built by the General Electric Com- 
pany. The houses are shipped wired 
complete, so that the only construction 
work necessary to put them in com- 
mission is to place oil in the oil vessels 
and connect the incoming and outgo- 
ing leads to the roof bushings. 
eae ee Oe 


Efficient Asbestos Lamp Shades 
and Reflectors. 

The value of equipping incandescent 
lamps with reflecting shades in order 
to direct their light into useful direc- 
tions and to screen their high bril- 
liancy has become so well known that 
a multitude of materials and forms are 
now available. To this aggregation 
there has been added recently a new 
reflecting material embodied in a line 


Asbesto-Gleam Shade With Attached Shade. 
Holder In Open Position. 


of shades and reflectors with many 
unique features. 

These reflectors are made of pure 
asbestos fiber ground into pulp and 
rolled into thin boards. This material 
is shaped into simple conical forms 
trimmed with brass at the inner and 
outer edges. The shades and reflectors 
are made in various sizes and depths; 
in the smaller sizes with self-contained 
locking shade-holder of simple but ef- 
fective design. The inside of the re- 
flector is given a heavy coating of pure 
aluminum deposited thereon by a 
special process, then hardened and 
burnished to insure permanency and 
high reflecting efficiency. The outside 
of the shade receives a waterproof 
enamel-like green finish. 

These reflectors are thus provided 
with a diffusely reflecting surface, 
which minimizes the glare on polished 


working planes from the specular re- 
flection of ordinary reflectors. The 
contrast between the diffuse reflection 
of the new reflectors and the specular 
or miurror-like reflection of another 
type of reflector is well shown in one 
of the accompanying illustrations. 
This also eliminates the streaky re- 
flection of lamp filaments. 

Among other advantages pointed out 
by the manufacturer are the light 
weight of these shades and the ease 
with which they may be nested for 
shipment or storage on shelves. They 
are also not breakable like glass or 
porcelain shades, not combustible like 
cardboard, and do not flake, crack or 
dent 1f dropped or roughly handled. 


Views Looking Into Porcelaitn-Enameled 
and Asbesto-Gleam Reflectors. 


They are also inexpensive in first cost 
compared with glass or porcelain and 
require little maintenance cost. They 
can withstand heat or moisture with- 
out deterioration. 

The shades are made for mounting 
directly on five-eighth-inch standard 
pipe, directly on _ brass-shell lamp 
sockets, and for use with 2.25-inch or 
3.25-inch shade-holders. For direct 
mounting they are provided with a 
simple and screwless shrinking grip 
which, by means of a  180-degree 
thumb twist, clamps the shade instant- 
ly and securely to the socket or pipe. 
By pressing down on a point of the 
gtipping device to force it partly over 
the socket head, the device is rigidly 
locked against tampering or removal. 
The shade cannot tip from proper po- 
sition or become loosened. Tests of 
the shades have shown them to have 
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an efficiency superior to similar coat- 
ed-tin shades. 

Patents on features of the new 
shades and reflectors, which are known 
by the trade name _ Asbesto-Gleam, 
have been applied for. These devices 
are approved by the Underwriters’ 
Laboratories. They are manufactured 
by the Asbesto-Gleam Manufacturing 
Company, 846 to 850 South Canal 
Street, Chicago, Il. 


— e 
Western Electric Prize Fan Win- 
dow-Display Contest Arouses 


Dealers’ Interest. 

Electrical dealers are manifesting 
great interest in the prize fan window 
contest, which is being conducted by 
the Western Electric Company and 
some particulars of which were pub- 
lished in our issue of January 23, 1915. 

For the past three years the com- 
pany has been actively helping dealers 
utilize their window space, and the en- 
thusiasm and skill of many dealers who 
already have entered this contest show 
that these efforts have not been en- 
tirely wasted. 

One dealer is preparing a miniature 
Atlantic City board-walk to run along 
the front of the window, upon which 


Background Furnished in Western Electric 
Fan-Window-Display Prize Contest. 


will move an endless belt carrying min- 
lature dolls, roller chairs, settees, etc. 
Another enterprising dealer is rigging 
up a lighthouse on the rocks, using 
a winking socket to give the resem- 
blance of a flashing light. Still an- 
other has made an endless-belt ar- 
rangement to which he intends to at- 
tach small life boats that will go bounc- 
ing along back of the wave cutout. 
The window-display outfit shown 
herewith, which the Western Electric 
Company furnishes free, lends itself ad- 
mirably to any of these and many other 
schemes and there is no doubt that 
when the contest closes on September 
1 and the awards are made, which are 
to be based on their probable ability 
to attract genuine interest to electric 


fans, the six prize-winning windows © 


will reveal other and more attractive 
displays. 
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Compact and Light-Weight Motor 
for Dentists’ Use. 

Much progress has been made by 
dentists in the application of electricity 
to their work. The old dental engine 
was some time ago electrified by 
mounting a motor on an adjustable 
bracket and connecting it to the hand 
tool by a flexible shaft, the motor be- 
ing controlled by a floor controller op- 
erated by foot. A radical improve- 
ment on this type of drive has now 
been made possible by the recent de- 
velopment of an exceedingly compact 
and light-weight motor that can eas- 
ily be held in the hand and needs 
merely connection through a flexible 
cord to any convenient lighting out- 
let. 


Fig. 1.—Small Direct-Driving Dental Motor, Exact Size. 


This motor is shown full size in Fig. 
1. It is said to be the smallest elec- 
tric motor ever made for regular com- 
mercial use. Its weight is only 5.25 
ounces. The diameter is 1.25 inches 
and the length 1.75 inches. The motor 
takes only 12 watts to operate it at 
its normal speed of 15,000 revolutions 
per minute, and it can be run on either 
alternating current or direct current. 
Through the use of ball bearings and 
by careful design the efficiency is made 
high in view of the compact construc- 
tion. Bakelite is used as insulation 
for the windings of the motor, which 
is entirely inclosed in a thin steel cas- 
ing. 

By means of an ingenious speed re- 
duction of one-fourth between the arm- 
ature speed and that of the drive shaft 
the motor drives directly any standard 
dental chuck, the outfit being used as 
shown in Fig. 2. A control switch 
that can be conveniently operated by 
the hand is mounted on the motor. It 
has three positions, of which the mid- 
dle one is for stopping and the two ex- 
treme positions are for starting in op- 
posite directions. Motor-speed con- 
trol can be effected by means of a foot- 
operated floor rheostat for the regular 
set or by means of a compact rheostat 
secured to the cord for the complete- 
ly portable set. 

A marked advantage of this little 
motor, which makes it peculiarly val- 
uable for the dentist, is its unobtrusive- 
ness in decided contrast to the formid- 
able-looking dental engine that fright- 
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it claims 


ens the nervous patient and creates the 
fear of painful grinding and drilling. 
The outfit is also easily operated, even 
a student being able to manipulate it 
with good results. Besides these ad- 
vantages, it is efficient and very con- 
venient. 

Although developed primarily for 
dental use, this motor can also be used 
to great advantage wherever it is de- 
sired to secure direct drive of any light 
tool or instrument by a self-contained 
hand-held and controlled device. It is 
believed that it may find valuable ap- 
plication in surgery and allied profes- 
sions, in lithography and engraving, 
etc. This motor has been developed 
and placed on the market by the Shel- 
ton Electric Company, 32 East Forty- 
second street, New 
York City. 


Fig. 2.—Method of Using New Dental Motor. 


Stainless Steel. 

A firm in Sheffield, England (Thomas 
Firth and Sons, Limited) has intro- 
duced “Firth’s stainless” steel, which 
is nonrusting, unstainable, 
and untarnishable. This steel is espe- 
cially adapted for table cutlery, as the 
original polish is maintained after use, 
even when brought in contact with the 
most acid foods, and it only requires 
ordinary washing to cleanse. It is 
claimed that it retains a keen edge 
much like that of the best double- 
shear steel and, as the properties 
claimed are inherent in the steel and 
are not due to any treatment, knives 
can readily be sharpened on a “steel” 
or by using the ordinary cleaning ma- 
chine or knifeboard. It is expected 
it will prove a great boon, especially 
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to large users of cutlery, such as 
hotels, steamships, and restaurants. 

The price of this steel is about 26 
cents per pound for ordinary sizes, 
which is about double the price of 
the usual steel for the same purpose. 
It also costs more to work up, so that 
the initial cost of articles made from 
this new discovery, it is estimated, 
will be about double the present cost, 
but it is considered that the saving 
of labor will more than cover the total 
cost in the first twelve months. 

An American branch of the firm 
(Firth Sterling Steel Company, Mc- 
Keesport, Pa.) is manufacturing the new 
steel in this country. 

—————~--»—__—_ 
Street-Lighting System for Pan- 
ama Canal Zone Towns. 
street-lighting systems 

are to be installed 

in the permanent 

towns of the Canal 

Zone, namely, Cris- 
tobal, Gatun, Pedro Miguel, Bal- 
boa and Ancon. The lights will 
be supported on ornamental 
cast-iron posts of the type used 
for street and park lighting in 
Washington, D. C., which were 
originally designed by the late 
Frank Millett, member of the 
Fine Arts Commission, and the 
transmission of current will be 
made through underground 
cable. 

The posts will be spaced ap- 
proximately 175 feet apart, and 
each will bear a single lamp of 
about 200 candlepower, inclosed 
in a spherical globe, 14 inches in 
diameter. The lamps will be of 
the recently developed nitrogen- 
filled type, using a concentrated 
metal filament. The lamps will 
be connected in series and will 
be used on a current of 6.6 am- 
peres. They will be supplied 
from the nearest substations of 
the trans-Isthmian transmission 
system through constant-current trans- 
formers and the usual switchboard con- 
trol apparatus; there will be one cir- 
cuit each at Cristobal, Gatun, and Pedro 
Miguel, and four separate circuits for 
the Ancon-Balboa district. The under- 
ground transmission will be made 
through a lead-sheathed, band-steel- 
armored cable of No. 6 B. & S. copper. 

The necessary material for these sys- 
tems has already been ordered from the 
United States. The requisition calls 
for an aggregate of 600 posts, 120,000 
feet of armored cable, and 31,000 feet 
of unarmored cable, which, with the 
miscellaneous materials, lamps, shades, 
etc., will cost approximately $46,000. 
This amount does not include two 
ornamental posts for the front of the 
administration building. 
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CABINETS.—Federal Electric Com- 
pany, Lake and Desplaines Streets, 
Chicago, Ill. 

Cabinets shown by tests and exam- 
inations conducted by Underwriters’ 
Laboratories to be in accordance with 

. requirements of the National Board of 
Fire Underwriters have labels attached. 
Approved March 19, 1915. 


CABINETS.—Sterling Switchboard 
Company, 537 South Seventh Street, 
Camden, N. J. 

Cabinets shown by tests and examina- 
tions conducted by Underwriters’ Lab- 
Oratories to be in accordance with re- 
quirements of the National Board of 
Fire Underwriters, have labels attached. 

Approved February 4, 1915. 


CONDUIT BOXES, Supports for.— 
Economy Electrical Specialty Company, 
A South Dearborn Street, Chicago, 


“D” or “BAR” supports for conduit 
boxes. 

Supports consist of formed strap-iron 
bars and malleable hickeys. Bars have 
numerous perforations for convenience 
in fastening them on joists, etc. Boxes 
are secured on hickeys between bars 
and locknuts that thread on hickeys. 
Designed for mounting conduit boxes in 
hollow walls and ceilings. 

Approved February 26, 1915. 


CONDUIT OUTLET PLATES.—]J. 
T. Meleady, 63 North Thirteenth Street, 
Newark, N. J. 

J. T. 'M. outlet plates for combination 
gas and electric and straight electric 


outlets, for use in knob-and-tube work. . 


_ Standard for use only with quarter- 
inch flexible tubing. 
Approved February 27, 1915. 


FASTENER.—Thomas E. Hopson, 
213 Wellington Street, Ottawa, Ont. 
Flexible Tubing Fastener. For use 
in securing flexible tubing at outlets. 
Approved March 11, 1915. 


FIXTURES. — Benjamin Electric 
Manufacturing Company, 120 South 
Sangamon Street, Chicago, Ill. 

Show-case or window reflector con- 
sisting of metal troughs, special double- 
ended receptacles for tubular lamps, 
and terminal connecting blocks perma- 
nently wired with No. 14 B. & S. 
gauge slow-burning wire, inclosed in 
flanged sides of reflector. Catalog No. 
4290. 

Approved March 15, 1915. 


FIXTURES.—F. A. Hardy and Com- 
pany, 10 South Wabash Avenue, Chi- 
cago, IN. 

Adjustable wall-bracket with standard 
socket, wired with standard portable 
reinforced cord terminating in a stand- 
ard separable attachment plug. 

Approved February 16, 1915. 


FUSES, Cartridge Inclosed.—Buss- 
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Latest Approved Fittings 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


man Manufacturing Company, 
Newhouse Avenue, St. Louis, Mo. 
Buss cartridge inclosed fuses. 
Ferrule type, 0-60 amperes, 250 volts. 
Knife-blade type, 61-200 amperes, 250 
volts. 
Approved February 26, 1915. 


FUSES, Cartridge Inclosed.—Multi- 
Refillable Fuse Company, 723 Fulton 
Street, Chicago, III. 

Ferrule-type refillable fuses consist- 
ing of fiber shells; metal end caps; 
powder filler; fusible elements of zinc 
wire soldered to terminals in form of 
screws and stranded copper wire. 

0-60 amperes, 250 volts. 

While laboratory tests indicate that 
these fuses as originally supplied by 
the manufacturer are satisfactory in 


rating and in short-circuit operation,. 


similar tests also indicate that, when 
refilled by the user under ordinary con- 
ditions, the omission of all or a por- 
tion of the filler, or variations in the 
manner of assembling, may result in 
unreliable performance and may render 
the fuses hazardous. 

Present rules and requirements of 
the National Electrical Code do not 
permit the use of cartridge-inclosed 
fuses with readily renewable elements. 
The general question of the use of such 
devices has been referred to the Elec- 
trical Committee of the National Fire 
Protection Association. 

Approved February 15, 1915. 


INCUBATORS AND BROODERS, 
Electrically Heated.—Chicago Surgical 
and Electrical Company, 859 North 
Franklin Street, Chicago, IIl. 

This surgical incubator consists of 
an asbestos-lined case provided with a 
glass door, two candelabra lamp re- 
ceptacles, a thermostat and a ther- 
mometer. A portable cord is provided 
for attachment to supply circuit. 

Approved February 16, 1915. 


PICTURE MACHINES AND AP- 
PLIANCES.—Enterprise Optical Man- 
ufacturing Company, 564 West Ran- 
dolph Street, Chicago, IN. 

Motion-picture projector. 

Motiograph for hand operation, cata- 
log No. 1004-A. 

For motor operation, equipped with 
complete film inclosure from magazine 
to magazine, automatic shutter, spring- 
hinged magazines, inclosed motor and 
automatic shield operated by opening of 


NLL MWA MMA 
SSG SSS AISA 


1121- 


Vol. 66—No. 14 


Ns SSS NDS 
oe SSNS 
x 


` 
a 
~ 

NN 


ty 
Wile 


LLL LOL 


dane MM LL, 


ae, 


N 


x N 
OM BEE E EEB 


film gate, and provided with special 
motor supplied by Enterprise Optical 
Manufacturing Company. “Motiograph” 
catalog No. 1004-C. j 
Approved February 27, 1915. 


POPCORN AND PEANUT MA- 
CHINE.—C. Cretors and Company, 
Twenty-second and Jefferson Streets, 
Chicago, Il. 

Cretors corn poppers and peanut 
roasters. These devices consist of com- 
binations of motor-driven corn poppers 
and peanut-roasting drums and steam 
tables, the burners of which are de- 
signed for use with illuminating gas. 
Sockets for incandescent lamps for il- 
lumination or display signs are provid- 
ed. Models “DeLuxe” 400, 450 and 550. 

Approved March 6, 1915. 


RECEPTACLES, For Attachment 
Plugs.—The Bryant Electric Company, 
Bridgeport, Conn. 

Bryant or Perkins. 

Flush Type. Junior, 6 amperes, 250 
volts, 12 amperes, 125 volts, catalog No. 
508 (with plate). 

Disappearing door type, 10 amperes, 
250 volts, with “Condulet,” catalog Nos. 
497, 498. 

Approved March 10, 1915. 


. SIGNAL APPLIANCES.—The Holt- 
zer-Cabot Electric Company, Brookline, 
Mass. 

Bells, “H-C,” 6-220 volts, alternating 
and direct current. 

Type S. 

Water-tight type. 

Double-gong type. 

Horns, “H-C,” 6-220 volts, alternat- 
ing and direct current. 

Approved March 6, 1915. 


SOCKETS, Weatherproof.—Pass and 
Seymour, Incorporated, Solvay, N. Y. 

Porcelain shell, 1,500 watts, 600 volts, 
catalog Nos. 517-19 inclusive, 534-36 in- 
clusive. 

Approved February 27, 1915. 


SWITCHES, Combination Cutout.— 
The Trumbull Electric Manufacturing 
Company, Plainville, Conn. 

Panel cutouts with snap switches, 10 
amperes, 125 volts, with metal or por- 
celain covers, catalog Nos. 394-397 in- 
clusive, 495-498 inclusive. 

Approved March 1, 1915. 


THEATER APPLIANCES. — Uni- 
versal Electric Stage Lighting Com- 
pany (Kliegl Brothers, proprietors), 240 
West Fiftieth Street, New York, N. Y. 

Kliegl stage cable connectors, con- 
sisting of two and three-wire pin plugs 
and receptacles with current-carrying 
parts mounted in fiber blocks. 

Two-wire, 125 volts, catalog Nos. 
950, 951, 955, 956, 957, 958, 960, 990, 
2950, 2951 and 2955. 

Three-wire, 125-250 volts, catalog Nos. 
3950, 3951, 3955, 3956 and 3957, 

Approved February 27, 1915. 
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ATLANTIC STATES. 


EASTHAMPTON, MASS. — The 
town engineer has prepared an esti- 
mate of the cost of lighting the streets 
and public buildings by a municipal 
plant. The town now expends about 
$7,600 annually for these purposes, and 
operates a pumping station by steam 
power. The proposal was to combine 
the two plants. A proposition has 
been received from the local central 
station, offering to take over the 
pumping station for 10 years and fur- 
nish electric power for pumping at 
eight mills per kilowatt-hour. This 
proposition is held to be much more 
advantageous than the construction of 
a municipal plant. 


HARTFORD, CONN.—The North- 
ern Connecticut Light and Power 
Company, with a capital of $500,000 
and $350,000 of bonds, has petitioned 
the legislature for the right to increase 
its capital to $1,000,000. This company 
supplies gas and electricity to the 
Hartford suburban towns of Windsor, 
Windsor Locks, Suffield, Thompson- 
ville and Hazardville. It buys gas from 
the Hartford City Gas Light Company 
and now has.plans for the construction 
of a gas plant of its own. 


NORWICH. CONN.—The Rex Pow- 
er Company has applied for a charter 
allowing it to generate, buy, sell and 
furnish electrical energy in New London 
and Windham counties. Initial capital 
stock is $50,000, to be increased to $500,- 
000 as needed. The incorporators are 
C. R. Alexander, James J. Donohue and 
C. E. Chapman. 


ALLENTOWN, PA—A fund of 
$120,000 is now being raised for the 
purpose of providing the local Y. M. 

. A. with a new building. Work is 
expected to start during the coming 
summer, the electrical contracts to be 
awarded shortly thereafter. Frank M. 
Trexler is chairman of the Board of 
Trustees and H. W. Elvidge is secre- 
tary. 

ALLENTOWN, PA.—The Lehigh 
Valley Light and Power Company will 
shortly extend its field of operation to 
the north of this city, having contracted 
with a sufficient number of prospective 
customers in the towns of Schnecks- 
ville and Neffs, about 12 miles distant, 
to warrant service at these points. The 
high-tension lines feeding the slate 
regions will be tapped through an out- 
door substation midway between these 
two communities. A. H. S. Cantlin is 
general manager. | 


ALLENTOWN, PA—tThe Allen- 
town & Reading Traction Company, 
operating a line between this city and 
Reading, has abandoned the power 
plant at Griesemersville, near here 
and in the future will be supplied from 
the lines of the Lehigh Valley Light 
and Power Company. The generating 
plant at Kutztown will be continued in 
operation to supply power in the dis- 
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trict between that town and Reading. 
Dorney Park, which is owned by the 
same company, will also be supplied 
with alternating-current lighting cir- 
cuits during the summer season. 


AMBRIDGE, PA.—The .Standard 
Seamless Tube Company factory here 
is being wired for lighting and power 
service. 
Pittsburgh over a special power line to 
be constructed. Rights of way for the 
pole line are being secured through 
farms of Harmony and Economy town- 
ships. Statutory rights on the part of 
the state is being recognized by the 
Philadelphia Company to the lands in 
Harmony township, and in addition to 
securing the right of way from the pres- 
ent holders of the property, concurrent 
privileges are also being obtained from 
the informants in escheat. 


HANOVER, PA.—At a special elec- 
tion held here recently the borough 
school board was authorized to erect 
an $85,000 high school building. A 
modern electrical installation will be 
one of the features of the new edifice. 


LEHIGHTON, PA.—tThe school 
board has determined to increase the 
indebtedness of the district by $100,000 
for the purpose of erecting a new 
school building here. The electrical 
installation will be modeled along the 
most approved lines. 


HUNTINGTON, W. VA.—The Vir- 
ginian Power and Electric Company, 
of Charleston, is reported to be inter- 
ested in a plan for the construction of 
a line of electric railway from this place 
to St. Albans, where it will connect 
with the Charleston Interurban Rail- 
way Company. 


WILLIAMSON, W. VA.—The Wil- 
liamson Light and Ice Company will 
rebuild the electric and ice plant which 
was recently destroyed by fire. It will 
install 200 and 400-kilowatt, 2,200-volt 
generators, and other equipment. 


CARY, N. C.—The city will issue 
bonds not to exceed $20,000, to install 
and equip an electirc light plant. Ad- 
dress J. M. Templeton, mayor. 


ST. PETERSBURG, FLA.—Four 
petitions to the Board of City Commis- 
sioners, asking for an election to vote 
on an issue of $150,000 for the erecting 
of a municipal electric light and power 
plant, have been placed in circulation. 


NORTH CENTRAL STATES. 


HAMILTON, O.—Work has begun 
upon the warehouse, cold storage plant, 
offices and other buildings to be con- 
structed by C. A. Ervin & Company for 
the Wiedemann Brewing Company 
here, contracts having jus been signed. 
A considerable amount of electrical 
work is involved. 


SPRINGFIELD, O.—A basis has 
been worked out by the city commis- 
sion by which cluster lighting will be 
installed on an assessment of $1.05 per 
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district lighted. The use of gas, in- 
stead of electricity, is now proposed. 


BLOOMINGTON, ILL.—The com- 
missioners of the Spring Lake drain- 
age district petitioned the court for 
an additional assessment of $18,000, 
with which to install electric power at 
the pumping station in the district, and 
to make other improvements in the 
district. Address H. A. Bell, county 
surveyor. 


GIBSON CITY, ILL.—Business men 
here are planning the installation of an 
ornamental lighting system along three 
blocks of the business section. The 
Commercial Club is back of the move- 
ene J. H. White is treasurer of the 
club. 


HILLSBORO, ILL.—The Southern 
Illinois Light and Power Company, J. J. 
Frey, president, is securing the right of 
way and expects to build a transmission 
line 11 miles in length, and another 20 
miles in length, which will cost about 
$2,000 per mile, during the coming sum- 
mer. 


DOWAGIAC, MICH.—Following an 
election in which the voters declared 
in favor of electric light and gas plants, 
officials are negotiating with the man- 
agers of the Beckwith Electric Light 
Company and the Dowagiac Gas and 
Fuel Company for the purchase of 
their properties. 


FRIENDSHIP, WIS.—The Friend- 
ship Light and Power Company, of 
which George Polivka is president, is 
contemplating the purchase, among 
other things, of 32 meters, 300 incan- 
descent lamps, 3 transformers, six pairs 
of lightning arresters, a generator, a 
number of washing machines and flat- 
irons and a quantity of wire. 


HUSTIFORD, WIS.—Plans for the 
construction within the next few 
months of from four to five miles of 
transmission line are being considered 
by the Hustiford Light, Power and 
Manufacturing Company. Later the 
company will purchase a number of 
transformers and a voltage regulator. 


LOMIRA, WIS.—The Lomira Light 
and Power Company will purchase 
within six months, several washing ma- 
chines, flatirons, some wiring supplies 
and ten meters. X. 


SUPERIOR, WIS.—Fire Chief Olaf 
Johnson, in his annual report, filed with 
the city commissioners March 22, 
recommends the installation of an un- 
derground fire-alarm system. 


MANKATO, MINN.—Bids for about 
$2,500 worth of equipment, to be used 
in providing this city with a white way 
will be advertised for in the near fu- 
ture. Four 1,000-candlepower lamps 
to the block will be used in part of the 
system, and two 1,000-candlepower 
lamps to the block in the rest. Sep- 
arate bids will be asked on nitrogen- 
filled lamps and on luminous arcs, and 
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also on posts. The bids will be opened 
about April 12. 


ST. PAUL, MINN.—Earle D. Jack- 
son, consulting engineer of this city, 
has on file in his office specifications 
for the construction of a complete elec- 
tric lighting system for the town of 
Larchwood, Iowa. The work is divided 
into three parts: (1) A cement block 
building. (2) The furnishing and 
erecting of an oil engine, generator, 
storage battery and switchboard. (3) 
Electrical distribution system. Bids 
will be received on complete parts only, 
and must be accompanied by certified 
check to the amount of five per cent 
of the contract price. Bids will be re- 
ceived by W. F. Ashton, town clerk, 
Larchwood, until April 21, 1915. 


DONNYBROOK, N. D.—It is an- 
nounced that the stock company plan 
for the development of an electric 
lighting system has been dropped, and 
that W. S. McIntire will build a plant 
to furnish the village with light and 
power. 


FORBES, N. D.—A franchise has 
been granted to Hixson & Leet for the 
building of an electric plant and dis- 
tributing lines. 


RAYMOND, S. D—The town is 
considering the proposition of putting 
in an electric light plant. It is under- 
stood that pledges have been made by 
the citizens to subscribe for between 
400 and 500 lamps at the present time. 


CHAPMAN, KANS.—The city coun- 
cil has issued a proclamation to vote 
a bond issue of $10,000 at the regular 
spring election, for the erection of a 
municipal light plant. A private plant 
is now Operating on a 12-hour basis. 
This probably will be bought by the 
city and 24-hour service installed. 


LEIGH, NEB.—Ways and means 
are under consideration for establish- 
ing a $10,000 electric light system. Ad- 
dress town clerk. 


SYRACUSE, NEB.—One of the im- 
portant matters that will be submitted 
for vote at the spring election will be 
the question of raising funds for the 
installation of an electric lighting sys- 
tem. The Commercial Club is behind 
the movement to secure electrical il- 
Iumination. 


SPRINGFIELD, MO.—The Heer- 
Andres Investment Company, owners 
and builders of the new Heer Dry Goods 
Company building, will erect a three- 
story fireproof building to house the 
lighting plant which is to supply current 
to the dry goods store. Cost of building 
and plant will be $25,000 to $30,000, of 
which $18,000 approximately will cover 
electrical equipment. Two large gen- 
erators will be installed. Plans are 
heing drawn by Architect A. N. Tor- 
bitt. M. 


SPRINGFIELD, MO.—R. L. Pate, 
manager of the Springfield Water 
Company, together with other officials, 
is negotiating the purchase of $30,000 
of electrical pumping machinery. 


SOUTH CENTRAL STATES. 
DIXON, KY.—A committee of cit- 


izens was appointed at a mass meeting 
to look into projects for electric lights 
for Dixon and the meeting heard re- 
ports of successful ventures in other 
towns of the size of Dixon. The Clay 
(Ky.) Company has proposed to build 
a line from Clay and give service, while 
Melton & Melton, mill owners here, 
are figuring on another project to be 


presented to the city. B. W. Mauzy, 
R. L. Jackson and R. M. Baker com- 
pose the citizens’ committee. 


LOUISVILLE, KY.—The Harry I. 
Wood Company has just completed in- 
stallation of the electric equipment in 
the new plant of the W. T. Pyne Mill 
& Supply Company, at Logan and Rupp 
Streets. The motors for this plant 
ranging from three to 25 horsepower 
and numbering nearly a score, were 
supplied by the James Clark, Jr., Elec- 
tric Company, of Louisville, and most 
of them are in operation. 


PADUCAH, KY.—An appropriation of 
between $17,000 and $25,00® would be 
necessary before a “white way” system 
could be installed on the principal streets 
of the city, according to L. A. Washing- 
ton, Commissioner of Public Works. 


DRESDEN, TENN.—The city will 
install an electric light plant to cost 
about $10,000, and to include a power 
house. The city is now receiving ma- 
chinery bids. Address R. L. Suddath, 
mayor. 


BRYAN, TEX.—The municipal electric 
lighting system is to be extended. W. 
W. Harris is mayor. D. 


FLORESVILLE, TEX.—B. J. Car- 
rico, of Fort Worth, and associates, who 
were recently granted a franchise for 
installing an electric light and power 
plant here, have organized the Flores- 
ville Light and Power Company. The 
new plant will cost about $13,000. D. 


MONTAGUE, TEX.—A company 
headed by W. A. Parker, of Dallas, is 
being organized for the purpose of con- 
structing an electric light plant here. 


PALESTINE, TEX.—The Texas 
Power and Light Company has adopted 
plans for a new electric light and power 
plant, which it will erect here at a cost 
of $83,000. D. 


PALESTINE, TEX.—The Interna- 
tional & Great Northern Railroad Com- 
pany will equip its general shops and 
division terminals here with electric 
power and lights. It will expend about 
$25,000 in the purchase of necessary 
equipment. D. 

VICTORIA, TEX.—It is planned by 
the city council to build a municipal 
electric light plant here to cost about 
$40,000. 


WESTERN STATES. 


DEER LODGE, MONT.—The city 
council will shortly receive bids, it is 
reported, for extending the cluster 
lighting system into the residence dis- 
trict, same to be installed by June 1. 
The approximate cost of the construc- 
tion is estimated at $1.15 per foot for 
each lot embraced within the district, 
totaling about $6,000. The proposed in- 
stallation will be a three-light affair, 
two of which can be turned off from 
the power house. The installation will 
be made on both sides of Main Street, 
from Cottonwood Avenue to Montana 
Street, both sides of Second Street, 
from Missouri Avenue to Milwaukee 
Avenue, both sides of Missouri Avenue 
from First to Fourth; Milwaukee Av- 
enue, from First to Fourth; on the west 
side of Fourth Street, from Missouri 
Avenue to Milwaukee Avenue. 


RENO, NEV.—Plans calling for the 
expenditure of from $25,000 to $30,000 in 
providing additions to the Bell Telephone 
Company of Nevada’s systems in Reno 
and Sparks have been approved by C. F. 
Price, plant engineer, and L. C. Levy, of 
the company. : 
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WINNEMUCCA, NEV.—H. G. Chris— 
tenson, St. Clair Moore and H. R. Le- 
maire are behind a proposition to erect a 
power plant to furnish current for light 
and other purposes in the town of Battle 
Mountain. 


PAROWAH, UTAH.—Articles of in- 
corporation have been filed for the 
Iron County Electric Light Company, 
whose purpose is the installation of an 
electric light plant at this place. No 
bonds will be issued. T. J. Yates, an 
engineer of Salt Lake City, assisted by 
James Ollerton, of this place, has had 
the matter in hand. ; 

WALES, UTAH.—The Big Springs 
Electric Company, of Fountain Green, 
has petitioned the town board for a 
franchise for the installation of an elec- 
tric light system here. U. 


HUNTINGTON, UTAH.—A com- 
pany has been formed here for the pur- 
pose of installing an electric light and 
power plant. It will do business under 
the name of the Huntington Electric 
Light and Telephone Company. The 
officers are: Mart Jensen, president; 
L. N. Strong, vice-president; Byron 
Howard, secretary. The location of 
the proposed power plant has already 
been determined, and construction 
work will start at an early date. U. 


NOGALES, ARIZ—The Nogales 
Electric Light, Ice and Power Com- 
pany has recently installed a complete 
new plant, consisting of 250-horsepow- 
er Snow oil engine, and a 187-kilovolt- 
ampere, 2,200-volt General Electric gen- 
erator, and has placed an order for a 
second generator in duplicate. The 
distribution system has been rebuilt 
and changed from three-wire, direct- 
current, to 2,200-220-110-volt, alter- 
nating current. The company was 
granted a franchise at a special elec- 
tion on March 15. It will double the 
capacity of its present ice plant, and 
by the time these extensions are com- 
pleted will have spent between $75,000 
and $80,000. 


ELLENSBURG, WASH.—A call 
for bids for the $55,000 improve- 
ment to the municipal lighting system 
has been issued, and a special election 
will be held to ratify a bond issue. 
The improvements include a modern 
fireproof building, to house the light 
plant, and a new steam auxiliary tur- 
bine, capable of carrying the entire 
load in an emergency. . 


NORTH YAKIMA, WASH.—Re- 
ceiver E. F. Benson, of the Hanford 
Irrigation and Power Company, here, 
recently sold the properties of this con- 
cern, valued at more than $1,000,000, to 
Henry K. T. Lyons, of Denver, who is 
said to represent the American Light 
and Power Company. The purchase 
price was $386,000. Of this amount 
$213,733.33 was paid in cash, and the 
balance in bonds of the irrigation com- 
pany at face value and accrued interest. 
The water-power site of the Hanford 
Company on the Columbia River at 
Priests Rapids is said to be the great- 
est asset of the company. During the 
past two years valuable lands near the 
site of the Hanford Company, at Priests 
Rapids, have been purchased by cap- 
italists, said to be working in the in- 
terests of the American Light and Pow- 
er Company. Rumor has it that the 
recent sale registers another step to- 
ward the utilization of this water power 
on the Columbia River for the electrifi- 
cation of the western end of the Chi- 
cago, Milwaukee & St. Paul Railroad, 
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which is now electrifying one mountain 
division of its transcontinental line, 
from Avery, Idaho, to Deer Lodge, 
Mont., over the Bitter Root Mountain 
range. The Hanford Company, which 
was organized by Federal Judge C. H. 
Hanford, of Seattle, went 
hands of a receiver several years ago. 


SEATTLE, WASH.—H. H. Knox, of 
Cordova, Alaska, holder of a franchise 
for furnishing light and power in Cor- 
dova, recently organized and incorporated 
the Alaska Electric Consolidated Com- 
pany. It is reported that capital neces- 
sary to install a power plant on Power 
Creek, seven miles from Cordova, has 
been secured, and that construction on 
the improvement will begin early in the 
summer. The directors of the Alaska 
Electric Company are all prominent 
Seattle business men, among whom are 
the former postmaster of Seattle, George 
Russell, now secretary of the American 
Savings and Trust Company; E. L. 
Terry, city treasurer of Seattle, and De- 
Villo Lewis, a prominent attorney. O. 


TACOMA, WASH.—It is reported 
that the city council has instructed City 
Attorney Stiles and Superintendent of 
Electrical Works Collins to draw up an 
agreement between the city of Tacoma 
and the Tacoma Central Heating Com- 
pany, for the maintenance of an auxil- 
iary steam plant, by the Tacoma Central 
Heating Company, capable of develop- 
ing approximately 6,000 horsepower, 
which will be utilized by the city. In 
return for the franchise the company 
will furnish this auxiliary power to the 
city. Owing to shortage of water pow- 
er during summer months at the munic- 
ipal power plant at La Grande, the 
city has come to the conclusion that 
an auxiliary power plant is absolutely 
essential. 


TACOMA, WASH.— The Puget 
Sound Electro-Manganese Company, of 
Tacoma, which recently purchased the 
properties and smelter of the Pacific 
Steel & Iron Company, of Tacoma, an- 
nounces the construction of a 100,000- 
horsepower station on the Skokomish 
River, and the installation of 10 addi- 
tional electric furnaces in their smelter 
in Tacoma. Also the construction of 
transmission lines and other electrical 
construction. It is announced the work 
will begin this spring, and that ulti- 
mately several million dollars will be 
expended. The company now owns and 
operates a large smelter in Tacoma, and 
has mineral claims in the Olympic pen- 
insula, near Port Townsend. O. 

TACOMA, WASH.—Attorney Lo- 
renzo Dow has asked the county for a 
franchise for a pole line along the right 
of way of the White and Stuck river 
improvement project by the Mutual 
Electric Light and Power Company, of 
Riverside. 


TACOMA, WASH.—In. a recent state- 
ment to the City Council of Tacoma, En- 
gineer Savage said that if the city wanted 
to continue in the power business, it 
would either have to construct a steam 
auxiliary to its present $2,500,000 power 
plant or construct an entirely new power 
‘plant on another site. The council, in 
turn, instructed Engineer Savage to in- 
vestigate feasible sites on the Nisqually 
River, with the end in view of develop- 
ing the most desirable. The council has 
determined that if an auxiliary plant is 
not constructed, a new power plant will 
have to be built. 


BEND, ORE.—The Bend Flour Mill 
Company has been granted a franchise 
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to erect poles in certain streets of the 
city to bring power for use at its mill 
near Wall Street. 


GOLD HILL, ORE.—City Recorder 
Harding will receive bids up to April 7 
for the installation of a street lighting 
system and furnishing current for 10 
years. 


FRESNO, CAL.—The city trustees 
have authorized the ordinance commit- 
tee to draw up an ordinance requiring 
all power, telephone and telegraph 
wires to be placed underground within 
a certain period of time. 


MARTINEZ, CAL.—Guy Putnan, of 
Pleasant Hill and Walnut Creek, was 
here recently interviewing the proper 
authorities with a view to securing an 
extension of electric light and power 
service of the Pacific Gas and Electric 


Company into several districts not 
served at present. 
PROPOSALS. 
ELECTRICAL EQUIPMENT.— 


Sealed proposals will be received by 
the county commissioners of Dayton, 
O., until 12:00 o’clock noon on April 
14, for all labor and material involved 
in the construction of the men’s dor- 
mitory building at the county infirm- 
ary, including electrical and other 
work. Plans and specifications are in 
the possession of Messrs. Schenck & 
Williams, Dayton, O. 
ELECTRIC LIGHT EQUIP- 
MENT.—Sealed bids will be received 
April 13 for the furnishing, f. o. b., 
poles, cross arms, insulators, trans- 
formers, ornamental standards, con- 
duit, wire, and necessary material to 
complete the commercial and residence 
street lighting and distributing system 
for commercial purposes; also for the 
necessary labor for erection and com- 
pleting of said system. Address W. A. 
McHenry, city clerk, Nelson, Neb. 
ELECTRICAL EQUIPMENT.— 
Sealed proposals will be received by 
the Harbor and Subway Commission 
of the City of Chicago, April 12, at 
room 2001 City Hall Square Building, 
139 North Clark Street, Chicago, for 
furnishing and_ installing electrical 
equipment on Pier No. 2, Harbor Dis- 
trict No. 1, according to plans and 
specifications on file in the office of the 
Harbor and Subway Commission. Ad- 
dress L. E. C. Shankland, Chairman 
Harbor and Subway Commission. 


INTERCOMMUNICATING TELE- 
PHONE SYSTEM.—Sealed proposals 
will be received at the office of the 
Supervising Architect, Treasury De- 
partment, Washington, D. C., until 
April 21, for the installation of an 
intercommunicating telephone system 
for the offices of the United States 
district attorney in the United States 
court house and postoffice at New 
York City, in accordance with the 
specification, copies of which may be 
had at the office of the Supervising 
Chief Engineer in the discretion of 
the Supervising Architect. 


NEW PUBLICATIONS. 


CANADIAN MINERALS.—The Ca- 
nadian Department of Mines has is- 
sued a preliminary report for 1914 on 
“Mineral Production of Canada,” by John 
McLeish. 

FRENCH ELECTRICAL DIREC- 
TORY.—The 1914 edition of “Annuaire 
de l’Electricité,” published by La Lumière 
Electrique, Paris, France, has appeared. 
It contains lists of lighting and power 
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companies, electric railways, electrical so- 
cieties, schools, publications, etc., and leg- 
islation enacted during 1913. The price 
is four francs. 


FINANCIAL NOTES. 


The Northwestern Electric Company 
has sold to E. H. Rollins & Sons and 
Other bankers $3,000,000 six-per-cent 
bonds. While no offering of bonds has 
yet been made, it is understood that 
they will be offered around par. The 
company operates a hydroelectric plant 
on the Salmon River in Oregon, and sup- 
plies current for light and power in 
Portland in competition with the Port- 
land Railway, Light and Power Com- 
pany. The company recently offered 
$2,000,000 preferred stock at 82.25, and 
it 1s understood that more than half of 
this stock has been sold. 

At the annual meeting of the Union 


_ Gas and Electric Company, of Cincin- 


nati, O., held last week, Charles P. Taft 
and his nephew, Robert A. Taft, son of 
the former president, were added to the 
board of directors, the other directors 
being re-elected. The report of Presi- 
dent W. W. Freeman indicated that 
gross earnings for the year amounted to 
$5,632,683.62, of which $3,420,689.34 was 
from gas, $2,056,110.85 from electricity 
and the remainder from miscellaneous 
sources. The net surplus for the year 
was only $61,596.19, $1,887,883.51 being 
turned over to the Cincinnati Gas and 
Electric Company as rental for the op- 
erating plant. 


Dividends. 
Term. Rate Payable 
Am. Pub. Serv. pf............ 1.75 
au Elgin & Chi. R. TN ADALI 
j o) A E ES 15% Ma 
Bell Tel. of Pa.................. 1.5% April 15 
Cen. & S. Am. Teleg........ Q 15% April 8 
Cit. Trac. Phila., pf........ 1.5% April 12 
meee Pr. Gd He Dic Q a % May 
ec ecurities Corp........ A 
nee Securities Corp, s Se PEES 
| 6) PTE O E eee wT 1.25% Ma 1 
Mexican Teleg. TI Q 25% April 165 
Mountain Sts. Tel. & Tel.. 1.75% May 
National Carbon ............. 1.5% April 16 
New Eng. Pr., pf.............Q 1.5% Aprfl 
Northern Sts. Pr., pf.....Q 1.75% April 15 
Ottawa Lt., Ht. & Pr., pf.Q 1.75% April 15 
Southern Cel Pairon nS shen APUI le 
al. son, pf.. : Apr 
os Carolina Lt., Pr à j es 
WSs Sterre i coe. 1.5 April 1 
United Rys. & Elec. of % R 
Ve Ry ‘& Pr. , com......S-A 1.5 g rey 24 
: o COM........ - $ r 
W. States Gas & Elec., i i ü : 
DUS E E A T ril 15 
esting house Elec. & Bin f 
[AS 0} EEE A 1. April 15 
Westinghouse Elec. & ý F 
Mfg., com. ............ 1 % April 30 


Reports of Earnings. 
MONTREAL LIGHT, HEAT & POWER. 
Ten months ended February 28, 1915: 


1915 1914 
Gross earnings ................ $5,634,477 $5,275,366 
Net earnings .................0 3 2,929,788 


Surplus after charges...._. 2,748,560 2,573,329 


GEORGIA RAILWAY & POWER COMPANY. 


16 1914 
February gross ............... $ 618,512 $467,252 


Net after taxes .......00...0.... 208,766 192,413 
Two months gross ........... 1,078,817 972,340 
Net after taxes.................. 437,753 399,025 


GREAT WESTERN POWER COMPANY. 
1 


915 1914 
February gross. ................ $225,140 $212,505 
Net income 0000000000000000 169,860 150,921 
Surplus after charges...... 66,427 52,4 
Balance after guaranteed 
dividends... $ 53,927 39,900 


TEXAS POWER & LIGHT. 
Texas Power & Light Company reports 
for year ended December 31, 1914, as fol- 


lows: 1914 1913 
Gross earnings ........ $1,605,078 $1,198,762 
Net after taxes......... 571,69 441.051 
Surplus after charges.. 337,393 230,215 
Balance after preferred $ 
dividends ............ 181,084 119,965 
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ND ELECTRIC ILLUMINATING. 


CLEVELA 
(Central States Electric Go potauon.) 


1915 
February gross ...........§ 393,163 $ 412,904 


Net after taxes... 216,595 211.046 
Sand amoni don 2. Aeir ays aU 
satay aw eee ee 
Net after taxes ...... 2,012,248 1,987,781 
TEL atv and hig bg 1,588,156 1,575,470 
Son a Arer ea aay 116228 


UNITED LIGHT & RAILWAYS. 
Earnings of United Light & Railways 
and subsidiary companies for year ended 
Dec. 31, 1914: 


1914 1913 
Gross earnings a O $6,057,285 
ati expenses an 
ee ann 3,794,534 3,673,916 
Net earnings .......-....-—. 2,369,425 2,283,369 
Other income ................ 13,281 ............... 
Total income .._............. 2,382,706 


MT. WHITNEY POWER & 


$ 53.768 $ 49,361 
Febru OBS secsckee à j 

Net after taxes PE ETENE 35,274 25,855 
Surplus after charges .... 22,549 14,455 
12 months’ groas................. 665,307 606,243 
Net after taxes ............. — 398,999 338,056 
Surplus after charges ....... 253,867 219,162 


STANDARD GAS & ELECTRIC. 
Standard Gas & Electric Company re- 
ports income from all sources, for the 
year ended December 31, 1914, as follows: 


1914 1913 
Gross receipts .-................$1,939,898 $1,539,310 
Expenses .......................-... 39,610 36,506 
Balance ..—.....................$1,900,288 $1,502,804 
Bond and note interest... 746,054 751,507 
Surplus .._...............$1,154,234 $ 751,297 


The full report for 1914, to be issued 
within a short time, will show the actual 
balance earned for the preferred stock, 
after charges for other interest and deduc- 
tions from surplus. 


SOUTHERN CALIFORNIA EDISON. 


February $974-162 $380,364 
@ gTro6ss............---— , ’ 

Net after taxes...... 202,329 73,105 
Total income ................... 202,677 173,282 
Surplus after depreciation 76,741 74,782 
Balance after charges........ 121,741 99,782 
Two months gross .......... 770,627 785,111 
Net after taxes ........... . 419,450 372,367 
Total income ........0..... - 423,542 372,800 
Balance after charges... 259,820 226,119 


Surplus after depreciation 156,120 151,119 


February 1915 1914 
GrO8B8S i isis pei 2k eee $108,719 $107,781 
INGE bss oe-a:es wes ure'e aad wares 54,4 55,939 
Surplus eeoereee ee eoeee 28,125 29,451 

Two months 
Gross ...... Sahewauseiees 218,606 215,259 
Nët iio 6 seek iwe eeu 109,400 109,138 
Surplus ........... ieee tes 56,676 55,917 


PORTLAND RAILWAY, LIGHT & POWER. 
g 1915 1914 
January gross .......... $ 489,713 $ 582,610 
Net after taxes.......... 228,309 305,324 
Surplus after charges... ; 
Twelve months’ gross... 6,180,274 
Net after taxes.......... 2,932,273 3,447, 
Surplus after charges... 750,515 1,418,505 
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PERSONAL MENTION. 


PROF. ELIHU THOMSON has 
presented to the town of Swamp- 
scott, Mass., where he resides, the site 
for a new public library to be given by 
Andrew Carnegie. The lot presented 
by Professor Thomson is 73 by 110 
feet, and is opposite the town hall. 


MR. C. W. BENDER has been ap- 
pointed general manager of the newly 
organized Nela Specialty Division, at 
Nela Park, O., to handle specialties 
manufactured by the National Lamp 
Works of the General Electric Com- 
pany. Regular incandescent lamps will 
not be handled, except in connection 
with such specialties. Mr. Bender has 
been connected with the engineering 
and sales department of the National 
Electric Lamp Works for many years, 
and is one of the most aggressive, suc- 
cessful and popular young men in the 
organization. He has taken a leading 
part in co-operating with manufactur- 


C. W. Bender. 


ers, jobbers and contractors, and has 
initiated many excellent campaigns for 
educating both the trade and the public 
to a better utilization of incandescent 
lamps. He has also been active in be- 
half of manufacturers, and his work in 
connection with the Electric Railway 
Manufacturers’ Association has been 
marked with great success and satis- 
faction. 


MR. R. A. MacGREGOR has ac- 
cepted the position of sales manager 
of the Merchants Heat & Light Com- 
pany, Indianapolis, Ind., resigning as 
power sales engineer of H. L. Doherty 
& Company, of New York. Mr. Mac- 
Gregor’s first connection with the elec- 
trical business was in 1900. It was in 
1905, when working with the West 
Penn Company, at Connellsville, Pa., 
under E. T. Penrose, general superin- 
tendent, that he had his first experi- 
ence in motor sales work. He later on 


En, 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE 
CHANGES AS COMPARED WITH THE PREVIOUS WEE 


oe NG EX- 


Mar. 29 Mar. 22 
American Tel. and Tel. (New York)... |] 122 120% 
ommonwealth Edison (Chicago) 2... .secsceceeceeeeeeeseree coos, 37 137 
Edison Electric Illuminating (Boston) ..........000e0cnecseeeeeeene 243% 239 
Electric Storage Battery common tPhiln deren SEEE REEE 4814 48% 
Electric Storage Battery preferred (Philadelphia) 0.2... occecececece ee. 481% 48%, 
General Electric (New Yor seduces E EE EAEE es ~... 142% 139% 
Kings County Electric (New York) ee ead AIEEE a -..-... 119 119 
Massachusetts Electric common (Boston) AERE EAEE 2 ee 7 7 
Massachusetts Electric preferred (Boston) 0.0... .. 30 46 
National Carbon common (Chicago) sci ce es ee 133 133 
National Carbon preferred (Chicago) ............. 2 120 119% 
New England Telephone (BoSton) o eee ee e e e eee 132 — 
Philadelphia Electric (Philadelphia) EEEE E E EE L ENA ae eee Tae 24 24 
ostal Telegraph and Cables common (New York) eee 74% 74 
Postal Telegraph and Cables preferred (New York) ...n...ecccc lle cccceeme cece 671% 651% 
Western Union (New York) oenen i | ereere neme 65 64% 
Westinghouse common (New York) __....................... = 72 68% 
Westinghouse preferred (New YOrk) 0.0 e Űr eeue" 118 117 
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was employed by the C. H. Geist Com- 
pany in the motor service sales depart- 
ment at Plymouth, Pa. He was subse- 
quently employed at Chicago, Ill, to 
take charge of the commercial work of 
the company. He resigned in the fall 
of 1908 to go with H. L. Doherty & 


‘Company, operating the Easton (Pa.) 


Gas and Electric Company. A year 
later he left the Doherty Company to 
manage the commercial department of 
the light, heat and power company at 
Connersville, Ind. He returned to 

L. Doherty & Company as sales 
manager of the Empire District Elec- 
tric Company, at Joplin, Mo., late in 
1911. In this position he was particu- 
larly successful, especially with regard 
to sales of power for large equipments. 
For the past year he has been working 
from the New York office of the 
Doherty Company. 


OBITUARY. 

MR. EDWARD D. LOCKLIN, as- 
sistant New York district manager of 
the National District Telegraph Com- 
pany, died on March 25 at a local hos- 


pital in New York. Mr. Locklin was 


about 30 years old, and is survived by 
a widow. 


MR. HORACE DUTCHER, assist- 
ant manager of the exporting depart- 
ment of the W. Johns-Manville 
Company, New York, with which con- 
cern he had been connected for many 
years, died on March 26 at his home 
in Arlington, N. J. He was 39 years 
old, and was prominent in Masonic 
life in Arlington, being past master of 
Triune Lodge. 

MR. URIAH H. WIEAND, one of 
the pioneers in the electrical field of 
eastern Pennsylvania, died at Emaus, 
Pa., on March 21 after a short illness. 
Mr. Wieand was born in Emaus, in 
1853, and after teaching school for a 
time became superintendent of the 
Hematite Iron Company. In 1888 he 
became interested in electricity as a 
form of light and power, and later 
formed the Allentown Electric Con- 
struction and Supply Company, of 
Allentown, Pa., of which concern he 
was the head up to the time of his 
death. He was also interested in va- 
rious large enterprises, among which 
was the promotion of the Emaus-Ma- 
cungie trolley line, now a part of the 
Lehigh Valley Transit Company, and 
the Saucon Street Railway Company. 
In 1890 it was largely through his ef- 
forts that the municipal lighting 
Project at Emaus was carried to a suc- 
cessful conclusion. This plant was 
afterwards taken over by the Lehigh 
Valley Light and Power Companv. 
Mr. Wieand served as Burgess of his 
native town for two terms, and later as 
postmaster for 12 years. 


DATES AHEAD. 


Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss., April 
12-14. Secretary, H. F. Wheeler, Hat- 
tiesburg, Miss. 

Georgia Electrical Contractors’ As- 
sociation. Annual meeting, Atlanta, 
Ga., April 15. Secretary, T. H. Mc- 
Kinney, Atlanta, Ga. 

American Institute of Electrical En- 


gineers. Industrial Power meeting, 
Pittsburgh, Pa., April 15-16. Secre- 
tary, F. L. Hutchinson, 33 West 


Thirty-ninth Street, New York, N. Y. 
Iowa Section, National Electric 

Light Association. Annual convention, 

Keokuk, Iowa, April 20-22. Secretary, 


April 3, 1915 


W. H. Thompson, Jr., Des Moines, 

American Electrochemical Society. 
Annual meeting, Hotel Chalfonte, At- 
lantic oe N. J., April 22-24. Secre- 
tary, J. . Richards, South Bethle- 
hem, Pa. 

Arkansas Association of Public Util- 
ity Operators. Annual meeting, Little 
Rock, May 11-13. Secretary, W. 
Tharp, Little Rock, Ark. 
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Gas, Electric and Street Railway 
Association of Oklahoma. Fourth an- 
nual convention, Oklahoma City, May 
12-14. Secretary, H. V. Bozell, Nor- 
man, Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual conven- 
tion, Galveston, Tex., May 19-22. Sec- 
retary, H. S. Cooper, 405 Slaughter 
Building, Dallas, Tex. 
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Missouri Public Utilities Associa- 
tion. Annual convention, Steamer 
Quincy, May 27-30. Secretary, F. D. 
Beardslee, 315 North Twelfth Street, 
St. Louis, Mo. 

National Electric Light Association. 
Annual convention, San Francisco, 
Cal., June 7-11. Secretary, T. C. Mar- 
tin, 29 West Thirty-ninth Street, New 
York, N. Y. 


Electrical Manufacturers 


The C. & C. Electric and Manufac- 
turing Company, Garwood, N. J., an- 
nounces that Mr. William Siebenmor- 
gan, formerly chief engineer of the 
company, is no longer connected with 


the organization. 


The Lagonda Manufacturing Com- 
pany, Springfield, O., has just pub- 
lished a booklet entitled “Lagonda 
Boiler-Room Specialties.” It describes 
and illustrates the company’s several 
types of boiler-tube cleaners with lat- 
est improvements and boiler quick- 
repair tools. It also covers the auto- 
matic cut-off valve and multiple 
strainers. A copy of the booklet may 
be had on request. 


National Carbon Company, Cleve- 
land, O., has issued a little booklet, en- 
titled “In the Days of Ramesis II,” 
which tells of the finding of an ancient 
Egyptian tablet the interpretation of 
whose inscription formed the basis for 
selecting three pyramids as the com- 
pany’s new trade-mark on carbon 
brushes. The significance is that they 
will endure as long as the pyramids 
and be as fit for the service intended. 


Oshkosh Manufacturing Company, 
Oshkosh, Wis.. has made arrange- 
ments with the H. B. Squires Com- 
pany of San Francisco and Los An- 
geles, Cal, and Portland, Ore., to 
handle its entire line of outside con- 
struction tools and specialties on the 
Pacific Coast. Mr. Squires has for 
many years been connected with the 
manufacture and sale of similar tools 
and is therefore thoroughly conversant 


with the line and this with his long 
past association with Pacific Coast 
jobbers makes him a valuable addition 
to the list of “Oshkosh Representa- 
tives. | | 


Connecticut Telephone & Electric 
Company, Meriden, Conn., announces 
that on account of the rapid increase in 
its business it has been necessary to 
make an extension to its plant by an- 
other addition approximately 50 by 100 
feet in area. This building when com- 
pleted will have four floors and a base- 
ment, and will be of modern brick mill 
construction with all up-to-date appli- 
ances. This building will be completed 
for occupancy by April 15, and will be 
largely devoted to the manufacture of 
Connecticut automatic igniter systems. 
This makes the third modern extension 
to the manufacturing plant within the 
last few years. 


The Adapti Manufacturing Company, 
919 West Street, Cleveland, O., suffered 
some considerable damage from fire 
last week. Owing to the fireproof con- 
struction of the building and the use 
of iron shutters sufficient protection 
had been secured so that while the 
company suffered a good deal of dam- 
age from water, it has been able, by 
putting forth extraordinary efforts, to 
resume operations. The company has 
a large stock of material on hand 
which has not in any way been injured 
by either fire or water, and will be able 
to take care of all orders promptly. In 
a few days more it will be in as good a 
position as ever for manufacturing on 
a full-capacity bassi. 


Engineering Department, National 
Lamp Works of General Electric Com- 
pany, Cleveland, O., has just issued a 
bulletin entitled “Lighting of Billboards 
and Large Painted Signs.” The sub- 
ject of glare is discussed and data for 
its elimination are set forth. Distribu- 
tion curves for various types of units 
and illumination curves taken on a test 
board are shown. Specifications for 
correct illumination of signs of this na- 
ture are included, together with tech- 
nical data on the lamps required. The 
bulletin contains information and sug- 
gestions as to the mechanical as well as 
the electrical features of this type of 
sign and should prove of value to those 
interested in sign lighting. 


The Star Mica Mining Company, In- 
corporated, Canaan, N. H., is the pro- 
ducer of plate mica of all sizes, mica 
disks and washers one inch and two 
inches in diameter, feldspar and clear 
scrap mica put up in 100-pound sacks. 
The company? mine is located on Tugg 
Mountain, about three and one-quarter 
miles from Canaan, N. H. The prop- 
erty of the company consists of about 
150 acres of land, through which run 
some of the finest fissure mica veins 
in the mica belt. The supply of mica 
appears to be unlimited, and is of the 
finest quality. In addition to the mica 
formation the property contains ex- 
tensive formations of quartz and feld- 
spar of the highest grade. Samples 
will be sent to those interested on re- 
quest, and the company invites corre- 
spondence with regard to full informa- 
tion respecting prices. 


Record of Electrical Patents. 
Issued by the United States Patent Office, March 23, 1915. 


1,132,552. Elevator Signal System. J. D. 
Bowne, New York, N. Y., assignor to Ele- 
vator Supply & Repair Co. Resetting 
mechanism for electrically operated lamp- 
signal system. - 

1,132,558. Type-Writing Machine. S. E. 
Carlin, assignor to Underwood Computing 
Machine Co., New York, N. Y. Motor- 
driven. 

1,132,568. Electric Signaling. R. A. Fes- 
senden, assignor to S. M. Kintner, Pitts- 
burgh; Pa., and H. M. Barrett, Bloomfield, 
N. J. Comprises sending wireless waves at 
high frequency, recording them along with 
the effects of disturbances and reproducing 
the record at lower speed to eliminate the 
effect of the disturbances. 

1,132,569. Wireless Telegraphy. R. A. 
Fessenden, assignor to S. M. Kintner and 
H. M. Barrett. Means for increasing radia- 
tion efficiency of antenna comprising aux- 
iliary conductors arranged tangentially to 


us spherical wave form emitted by the an- 


enna. 

1,132,582. Traln-Control System. D. L. 
Hopkins, Bryson, N. C. Electromagnetic 
control for track ramp. 

1,132,588. Whlreless-Telegraph Recelving 
Apparatus. S. M. Kintner and J. W. Lee, 
assignors to S. M. Kintner, Pittsburgh, Pa., 
and H. M. Barrett, Bloomfield, N. J. Het- 
erodyne receiver includes a finding receiver, 
a switch to selectively connect either re- 
ceiver with the antenna and a means for 
varying the antenna tuning to cause the 
finding receiver to respond with maxi- 
mum effect and simultaneously to tune 
the heterodyne receiver to the waves being 
received. 

1,132,589. Spark Gap. F. H. Kroger, as- 
signor to S. M. Kintner and H. M. Bar- 
rett. Plural spark gap comprising series 
of pairs of concentric cylinders. 


1,132,591. Electrical Measuring Apparatus. 


M. E. Leeds, assignor to Leeds & Northrup 
Co., Philadelphia, Pa. Special reading in- 
strument for thermocouple. 

Starter-Control for Explosive- 
Engines. H. A. Myers, Toledo, O., assignor 
of one-half to A. S. Hickok. A single 
switch simultaneously closes the starter 
and battery circuits and then opens thenr 
and closes the magneto circuit. 

1,132,604. Electric Fluld-Heater. T. J. 
Nash, Lincoln, Nebr. Water passes between 
concentric electrodes. 

1,132,605 and 1,132,606. Signal Apparatus. 
H. F. Newbury, assignor to Elevator Sup- 
ply & Repair Co., Chicago, Il. Elevator 
signal systems with signal switch con- 
trolled by car movement. 

1,132,607. Elevator Signaling System. E. 
R. Newell, assignor to Elevator Supply & 
Repair Co. Electric floor signaling sys- 


tem. 
1,132,613. Telephone Transmitter. J. C. 
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R. Palmer, assignor to Western Electric 
Co. Relates to electrode chamber. 

1,132,653. Centrifugally Operated Contac 
Device. C. . Cunningham, New York, 
N. Y. Gear-driven centrifugal switch 
mounted in cabinet. 

1,132,654. Automatic Circuit-Controlling 
Apparatus. C. G. Cunningham. Modifica- 
tion of above. 

1,132,659. Time-Recording Apparatus. A. 
C. Jackson, assignor to Miller Lock Co., 
Philadelphia, Pa. Electric program clock 
with recorder, both controlled from master 


clock. 
1,132,671. Protecting Casing for Line 
Conductors. T. E. Murray, New York, N. 


. Metal molding with three parallel 
annes in base and cover for middle chan- 
nel only. 

1,132,672 and 1,132,673. Junction Box. T. 
-E. Murray. First type has a number of 
parallel channels with lateral wall open- 
ings on each side; second type provided 
tubular offsets from the opposite sides. 

1,132,674. Electric Fuse. . E. Murray. 
Cartridge fuse of special construction. 4 

1,132,676. Multiduct. T. E. Murray an 
A. V. A. McHarg, New York, N. Y.; said 
McHarg assignor to said Murray. Rectan- 
gular sheet-metal tube with crenelated 
partition sheet-metal lates. 

1,132,684. Roasting of Com ounds or Ores 
Containing Zinc. A. L. J. Queneau, Phil- 
adelphia, Tba. Electric furnace process. 

1,132,700. Lock Switch for Electric Cir- 
cuits. S. M. Blake and J. W. Bates, Min- 
neapolis, Minn. Key can be removed in 
either extreme position but not in middle 

jon. 
pS a2 727. Locomotive. N. D. Levin, as- 
signor to Jeffrey Mfg. Co., Columbus, O. 
Special motor mounting for mine locomo- 


tive. 

33. Magneto Adjustment. C. B. 
Roe aaier o Velie Motor Vehicle Co., 
Moline, Il. Chain and sprocket adjust- 


nt. 
ms, 132,734. Supporting Structure for Trol- 
ley Conductors. W. Schaake, assignor to 
Westinghouse Erectie S tag Co. Steady- 

arm for catenary troley. 
ink 2739. Spool-Winding Machine. C. 
Scott, assignor to Otis Elevator Co., Jersey 
City, N. J.  Motor-driven machine for 
winding Iingulated wiro an, automan any 
by an egularity in the ` 

stornod 4 Cable. Reeling Mechanism for 
Electric Locomotives. F. L. Sessions and 
D. T. Fisher, assignors to Jeffrey Mfg. 
Co. Operated by vertical motor. 

1,132,741. Controller for Alternating-Cur- 
rent Motors. A. Simon, assignor to 
Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
Each accelerating step is checked until 
normal conditions exist in each phase. 

1,132,750. Electric Switch for Portable 
Electric Lights. B. Tauber, assignor to 
Interstate Electric Novelty Co., New York, 
N. Y. Sene switch to engage battery 
terminal. 

1,132,781. Portable Electric Light. B. 
Tauber, assignor to Interstate Electric 
Novelty Co. Modification of above. 

1,132,755 Door Lock. B. E. Westlin, as- 
signor to Otis Elevator Co. Electric cir- 
cuit cannot be closed while door is oper 
and door cannot be opened while circuit 


is closed. 

' 1,132,765. col Taping Machine. W. 
Deats, Yonkers, N. Y. Electrically driven 
and controlled with automatic stop mo- 
tion. 

1,132,769. Traction Elevator. E. L. Gale, 
Sr., assignor to Otis Elevator Co. Motor- 
driven high-speed elevator. 

1,132,770. Safety Device for Elevators. 
E. L. Gale, Sr., assignor to Otis Elevator 
Co. Speed-controlled brake interconnected 
with electrical control. 

1,132,772. Circult-interrupter. F. W. 
Harris, assignor to Westinghouse Electric 


& Mfg. Co. Special release for circuit- 
breaker. 

1,132,776. Horizontal Arc Lamp. H. W. 
Hobbs, Portland, Me. Motor-driven feed 


regulator. 

1,132,777. Automatic Pressure-Controller. 
C. S. Jennings, assignor to son Co., 
Newark, N. J. Motor-driven air pump with 
special motor control. 

1,132,783. Electromagnet. W. D. Lutz, 
assignor to Otis Elevator Co. Ring type 
with special pole-piece construction. 

1,132,786. Circult-Interrupter. J. N. Ma- 
honey, assignor to Westinghouse Electric 
& Mfg. Co. Relates to toggle mechanism. 

1,132,791. Automatic Stopping Device. 
J. Pagano, Memphis, Tenn. Short-circults 
ignition circuit of engine. 

1,132,799. Locomotive. F. L. Sessions, as- 
signor to Jeffrey Mfg. Co. Framing for 
electric mine locomotive. 

1,132,800. Mining Machine. F. L. Bes- 
sions, assignor to Jeffrey Mfg. Co. Has 
motor-driven rope-winding mechanism. 

1,132,811. Spark Plug. J. M. Walton, New 


Orleans, La. Details. 
1,132,823. Sign. E. Bambeck, assignor 
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to American Sign Co., Kalamazoo, Mich. 
Tamps within the casing and lenses on the 
outside. 


1,132,838. Locomotive. D. T. Fisher, as- 
signor to Jeffrey Mfg. Co. Electric mine 
locomotive. 

1,132,839. Mechanism for 


Cable-Windin 
Locomotives. D. T. Fisher, assignor to 
Jeffrey Mfg. Co. Mbotor-driven reeling 
mechanism for electric mine locomotive. 
1,132,846. Electric Battery. V. Holzapfel, 
Jr., Bayonne, N. J. Special terminal for 


cell. 

1,132,840. Telltale Switch. J. Howland, 
San Antonio, Tex. Vacuum gauge con- 
nected so that reduction in vacuum closes 
a bell circuit. 

1,132,852. Advertising Apparatus. G. A. 
Johnson, Alameda, and P. Pedersen, San 
Francisco, Cal. Projecting lamp mounted 
on motor-driven turntable. 

1,132,864. Signaling Apparatus for Street- 
Rallway Cars. E. orris, Boston, Mass. 
Door-operated switches close a motor- 
man’s lamp-signal circuit when all doors 
are closed. 

1,132,884. Electrical Recording Appara- 
tus. A. L. Sohm, assignor to Sohm Elec- 
tric Signal & Recor ing Co., Spokane, 
Wash. Electrically controlled type bars. 

1,132,890. Electrical Measurin Instru- 
ment. T. W. Varley, assignor to Westing- 
house Electric & Mfg. Co. Includes per- 
manent magnets with elliptical aperture 
between poles and moving coil with com- 
mutator. 

1,132,896. Artist's ageing Pen: F. C. 
Adams, London, England. ectromagnet- 
ically actuated. A 

1,132,933. Apparatus for Distance Gas- 
Lighting. E. W. Havers, London, England. 
Includes electric incandescent filament for 
gas ignition. 

1,132,949. Bearing for Trolley Wheels. S. 
L. McAdams, assignor to Cleveland Trol- 


ley Wheel Co. Self-oiling. 
- 1,132,957. Electroiytic Condenser and 
Method of Operating the Same. D. 


No. 1,133,027.—Table Fan. 


Mershon, New York, N. Y. Provides first 
for D. C. excitation of condenser and then 
for impressing higher and higher A. C. 
voltages upon it. 

1,132,986. System of Charging and Dis- 
charging Storage Batteries During Form- 
Ing Process. W. A. Turbayne, Buffalo, N. 
Y., assignor to Central Trust raya aves of 
New York. Employs a reversible booster. 

1,132,987. Ignition Apparatus for Start- 
Ing tnternal-Combustion Engines. G. Un- 


terberg, Durlach, Germany. Magneto is 
connected in at higher speeds. 
1,132,989. Welding. E. L. Walker, as- 


signor to Hale & Kilburn Co., Philadelphia, 
Pa. Metallic plate has wooden strip secured 
thereto by metallic rods electrically welded 
to the plate. 

1,132,992. Dynamo-Electric Machine. J. 
J. Wood assignor to General Electric Co. 
Simple field structure. 

1,132,997. Switch. V. G. Apple, assignor 
to the Apple Electric Co., Dayton, O. 


.Pedal-operated push switch. 


1,133,000. Regulating Device. A. Boury, 
assignor to General Electric Co. Voltage 
regulator for variable-speed generator. 

1,133,013. Indicator-Operating Device for 
Gasoline-Tanks. C. Eberhart, Jr., Atlanta, 
Ga. Float-operated electric level indicator. 

1,133,023. Fluld-Level indicator. M. M. 
Hart and R. W. Carpenter, Weiser, Idaho. 
Electrically controlled through varying re- 
sistance. 

1,133,027. Ventilating Apparatus and 
Method. P. C. Hewitt, New York, N. Y. 
Vertical-shaft electric table fan mounted 
between two trays, the upper one acting 
also as deflecting plate. (See cut.) 

1,133,028. Coasting-Registering Mechan- 
ism for Electric Cars. G. H. Hil, assignor 
to General Electric Co. Electrically oper- 
ated recorder operates from time power 
is shut off until brakes are applied. 

1,133,032. Ol Switch. E. H. Jacobs, as- 
signor to General Electric Co. Has high- 
resistance tank with auxiliary contacts. 
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1,133,034. Selective Signal- Transmitting 
Apparatus. H. Joslyn and C. L. Lynch, 
Seattle, Wash. Cam-operated selective 
switches. 

1,133,045. Time-Recorder for Vehicles. 


C. E. Larrabee, assignor to International 
Time Recording Co. of New York, Endi- 
cott, N. Y. Electrically operated running- 
time and coasting-time printing recorder. 

1,133,053. ignition Magneto Generator. 
H. C. Mueller, assignor to Evinrude Mo- 
tor Co., Milwaukee, Wis. Generating cir- 
cuit of magneto is closed only during in- 
duction period. 

1,133,059. Electrolytic Process of Produc- 
Ing Copper. M. Perreur-Lloyd, Boulogne- 
sur-Seine, France. Sulphur dioxide is add- 
ed to the electrolyte and an active vertical 
circulation is produced. 

1,133,073. Heating and Copning pesca: 
tus. R. F. Venner, London, ane d. Re- 
A conductor submerged in layer of 
oil. 

1,133,084. Elevator Safety Device. E. 
Bársony, Castleton-on-Hudson, N. Y. Power 
switch is opened when either car or shaft 
doors are opened. 

1,133,098. Electric Heating and Cooking 
Stove. A. O. Christensen. Franklin Fur- 
nance, N. J. Resistance wire in bottom of 
oven. 

1,133,111. Telephone-Exchange System. 

F. . Dunbar, assignor to Kell Switch- 
board & Supply Co., Chicago, Auto- 
matically operated selective switches for 
distributing the calls. 
_ 1,133,112 and 1,133,113. Telephone System. 
F. W. Dunbar, assignor to Kellogg Switch- 
baard & Supply Co. First patent pro- 
vides for the use of service meters; second 
for selective switching of call to idle trunk 
circuit. 

1,133,167 Automatic Gasoline-Service. S. 
F. Mioton, New Orleans, Flectromag- 
netically controlled valve for tank. 

1,133,175. Reloadable Cartridge Fuse. H. 
H. Oswald, Fort Ann, N. Y. he end caps 
have perforations exposing points on the 
inner frangible casing. 

1,133,176. Lightning-Rod Coupling. E. G. 
Owen, Janesville, Wis. Flattened elliptical 
junction. 

1,133,188 Device for Igniting Fuses. J. 
H. Reineke, Weitmar, near Bochum, Ger- 
many. Employs high-frequency source and 
means to prevent ignition of fuse except 
by high frequency. . 

,133, System of Electrical Distribu- 
tion. G. B. Schley, assignor to Allis-Chal- 
mers Mfg. Co. Includes storage battery and 
booster. 

1,133,197. Electric Gang Fitting. G. B. 
Thomas, assignor to Perkins Electric Switch 
Mfg. Co., Bridgeport, Conn. Suspension 
fram. for mounting a set of switches side 

y side. 

1,133,231. Lamp-Holder. H. C. L. Holden, 
assignor to United Motor Industries, Ltd., 
London, England. Flexibly | mounted 
bayonet socket. 


Patents Expired. 


The following United States electrical 
patents expired on March 29, 1915: 

601,233. System of Electrical Distribu- 
tion. W. L. Bliss, Brooklyn, N. Y. 

601,263. Combined Rail Joint and Bond. 
H. R. Keithley, New York, N. Y. 


601,268. Electric Arc Lamp. P. F. Krug, 
New York, N. Y. 

601,276. Electric Switch. oO. S. Platt, 
Bridgeport, Conn. 

601,286. Fusible Cutout. F. Schwedt- 
mann, St. Louis, Mo. 


601,301. Safety Device for Electric Ele- 
vators. J. D. Ihider, Yonkers, N. Y. 

601,318. Regulator for Organs Having 
Electrical Air Pumps. L. K. Fuller, Brat- 
tleboro, Vt. 

601,351. Electric Lighter for Gas Burn- 
ers. L. V. Lewitzki, Brussels, Belgium. 
Means for Supporting Electric 


C. L. Wilson, 
C. Muma, J. W. Unger, H. Schneckloth, A. 
P. Brosius and J. C. Kuchel, Holstein, 


owa. 

601,367. Electric Furnace for Manufac- 
turing Calcium Carbide. C. L. Wilson, C. 
Muma, J. W. Unger, H. Schneckloth, A. P. 
Brosius and J. C. Kuchel. 


601,396. Cataphoric Electrode Support. 

. W. Hollingsworth, Philadelphi Pa. 

601,412. Wire Holder. F. anfield, 
Boulder, Colo. 

601,454. Clamping Buckle for Electric 
Eine. Wires. A. H. Weikman, Palmyra, 

601,458. Electric Rail Bond. F. W. At- 
kKinson, Chicago, Ill. 

601.471. Storage Battery. C. F. Kauf- 
man, Chicago, Ill. 

601,482. Electric Railway Signaling Sys- 
tem. B. Samuels, St. Joseph, Mo. 


601,492. Automatic Cutout. H. F. Black- 
well. Jr.. Brooklyn, N. Y. 

601.585. Flectric Heater. J. F. McElroy, 
Albany, N. Y. 
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New York’s Co-operative Electric 


Garage. 

The new cg-operative electric gar- 
age of the New York Electric Vehicle 
Association, at Central Park West and 
Sixty-second Street, New York City, 
is now in full operation with a quota 
of 100 electric pleasure cars housed 
and cared for beneath its roof and the 
entire project is succeeding beyond the 
fondest hopes of its originators. The 
task of organizing the largest electric 
garage in New York City was no easy 
ene and has been accomplished suc- 
cessfully by the Association with the 
aid of three of the leading makers of 
electric pleasure cars, Detroit, Baker 
and Rauch & Lang, all of whom have 
made the new garage their New York 
headquarters with handsome show- 
rooms on the ground floor facing Cen- 
tral Park. The cost of garage service 
for the ordinary electric is $45 per 
month, including washing, cleaning, 
charging and battery inspection. 

The building, a two-story and base- 
ment reinforced-concrete structure, has 
a total floor area of 30,000 square feet, 
more than half of which is devoted to 
storage of vehicles and the rest to the 
showrooms referred to above, to offi- 
ces, service and stock rooms and re- 
pair shops. The whole plant is exclu- 
sively devoted to pleasure vehicles. 
All rooms are very well lighted by the 
indirect lighting system, having nitro- 
gen-filled tungsten lamps of 100 can- 


Office of New York Electric Vehicle Garage, Showing Key Rack 
and Method of identifying Subscriber. 


General View of Main Floor of New York Co-operative Electric Vehlole Garage. 


dlepower. A three-ton electrically op- 
erated elevator lifts the vehicles to the 
upper floor or basement. 

Electric current is furnished by the 
New York Edison Waterside Stations 
Nos.,1 and 2 on the East River. The 
six incoming feeders enter the build- 
ing in the basement just beneath the 
charging switchboard on the floor 
above. There are 8,000 feet of large 
copper wire used in the garage and 
1,400 feet of conduit, exclusive of con- 
necting cables. These 750,000-circular- 
mil cables have a combined capacity 
of 3,200 amperes and 120 volts or 
about 400 kilowatts. 


» 
a 


The charging switchboard consists 
of five slate panels with a swinging 
bracket on each side for ammeter and 
voltmeter; in addition to the standard 
equipment of each panel, the middle 
panel has a balancing ammeter and a 
regulating device. The switchboard 
proper with its complete equipment 
was furnished by the Cutler-Hammer 
Manufacturing Company. 

There are altogether 48 charging 
cutlets, arranged so that all of the cars 
can be charged in their regular posi- 
tions without shifting or moving. Of 
these outlets 28 are rated as 25-ampere 
cutlets, 18 are 50-ampere outlets, and 


Cleaning Floor of New York Electric Vehicle Garage, Showing 
Method of Suspending Water Pipes from Ceiling. 
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“Tronclad-Exide” 


The Battery for Commercial “Electrics” 
“DOING ITS DUTY EVERY DAY” 


The ‘Tronclad-Extde” Battery is in its fifth 
year of successful service. Its record for the past 
four years stands as absolute proof of the cor- 
rectness of its design. 


It is unquestionably the battery for commer- 
cial service. It is reliable—day-in and day-out— 
every day in the year. No delays—no fuss—no 
inconveniences. Always dependable. 


It is the battery for big loads—rough or hilly 
roads—hard service. 

The “Tronclad-Extde" Battery hauls the 
most for the longest time with the least trouble 
and at the least expense. 

It is economical to use and economical to 


maintain. lts good when new and it stays good. 
It’s a business battery for business men. 


It is used by the largest electric vehicle users 
in the country. 


It is the battery for Central Stations to en- 
dorse. It makes friends—it saves regrets. 


£.3.8.C0.532 


These are our claims for the ‘‘ fronclad-Exlde’’ Battery. 
More convincing, however, is “what the other fellow says.” 
Get a copy of the new ‘‘ BroncladsExtd¢’’ testimonial book. 
It contains letters from vehicle owners who have used one or 
more '* Bronclad<«Extde’’ Batteries for three years or over. 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 


The “Cbloride Accumulator’, The “Tudor Accumulator” 


The “Exide”, “HycapsExtde”, “ThineExide’’? and ‘ Tronclad-Extde’’ Batteries 


New York Boston Chicago Washington PHILADELPHIA, PA. Denver San Francisco Seattle St. Louis | 
Cleveland Atlanta Pittsburgh Detroit 1888-1915 Rochester Los Angeles Toronto 
886 ** Exid¢e’’ Distributors 12 **Extde¢’ Depots **Exide’’ Inspection Corps 
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Drivers must report all defects IMMEDIATELY using this card 


Recd by —— —— Supt | Insp by 
The following parts require attention: 
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Repairs O K 


Defective Car Report. 


two 100-ampere outlets for heavy 
charging and boosting. The 25-am- 
pere outlets can run up to 35 amperes, 
the 50-ampere up to 60 amperes. The 
equipment can take care of all batter- 
ies ranging from 24 lead cells with a 
charging rate of 8 amperes, to an Edi- 
son battery of 60 cells requiring a 
charging rate of 100 amperes. The to- 
tal capacity of the plant is 2,500 am- 
peres. 

After the plug has been connected to 
the vehicle, a signal is automatically 
flashed at the switchboard, indicating 
that the switch can be thrown in for 
charging the batteries. The average 
charging time is from four to six 
hours. The attendants enter on an in- 
dex card each half hour the amount of 
current furnished, and the battery 
voltage. The time of charging, num- 
ber and name of owner of car and 
cther data to make the record com- 
plete are also put on the card. This 
record and other card records made 
each day are shown herewith. 

As each automobile has its own key 
at the office, a large keyboard is pro- 
vided with numbers and names of the 
owners of the vehicles. When tele- 
phone calls come in to call for a car 
or that a car should be delivered at a 
certain hour, small round pasteboard 
cards with eyelets are hung on the 
particular section, so that the attend- 
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Repairs by 


ants may readily see at any time 
throughout the day or night without 
consulting an index card system what 
must be done in the particular hour. 
The garage and office are open all 
day and night. It is under the charge 
of Harvey Robinson, of The New 
York Edison Company, who is also 
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Record Showing Leaving and Returning Time. 


Dally Maintenance Report. 


chairman of the New York Section of 
the Electric Vehicle Association of 
America. 

The service rendered by the co-op- 
erative garage is doing much to popu- 
larize the use of the electric and the 
present indications point to an early 
extension of facilities. 


Automatic indicating Panel-Type Switchboard. 


April 3, 1915 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 7 668A 


This Trade Mark The Guarantee "oP _Exeellenee on Goods Electrical. TA 


TIET 


A new low-priced 
G-E Rectifier 


for 


Charging Electric Vehicles 


A simplified economical Mercury Arc 
Rectifier for charging batteries ranging 
from 38 to 46 cells of lead or the equiv- 
alent in Edison, from 220 volts, 60 cycles. 


This new G-E Rectifier is adaptable to 
either rapid or slow charging. 


It is the ideal outfit for the private gar- 
age—charging the electric at home. 


It is easily operated by anyone who can 
run an electric car. 


It occupies small floor space and requires 
no oil or grease. 


It can be used with equal facility for 
charging batteries for light commercial 


cars. 


The above points make a strong appeal to 
the owners of electric pleasure and about 
town ‘business cars. 


To the Central Station the G-E Mercury Arc Recti- 
fier is always a good proposition for increasing the 
night load. 


Send to our nearest office for further particulars. 
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New Type of Electric Automobile. 

A new type of electric automobile 
has been announced, the invention of 
Harry E. Dey, an electrical engineer 
of New York City, to be developed 
by the Dey Electric Vehicle Syndi- 
cate. It is understood that a group of 
eight professional men, of which Dr. 
Charles P. Steinmetz is a member, and 
Captain Max E. Schmidt, of New 
York, is chairman of the board of 
managers, will finance the develop- 
ment. A three-passenger runabout 
type of car, incorporating Mr. Dey’s 
ideas, is being built and will be 
brought down to between 1,100 and 
1,200 pounds, and it is expected that 
the price will come somewhere around 
$750. 

The entire driving mechanism is 
inade a part of the rear axle, and a 
great number of accessory elements 
necessary to the construction of the 
automobile of today are said tobe 
eliminated. The following extract 
from an interview in the New York 
Times of March 24 gives the views 
of Dr. Steinmetz with respect to ‘the 
new vehicle. oe 

“It is beautifully simple,” said Dr. 
Steinmetz. “In every electric motor, 
as you know, there are two chief 
parts, the field and the armature.” In 
the ordinary motor the field is station- 
ary and the armature revolves. In 
certain motors this ruie has been re- 
versed and the armature held station- 
ary while the field revolved. But in 
this power plant something quite rey- 
olutionary takes place. Both field and 
armature revolve. This unique motor 
is incorporated in the rear axle. The 
field portion drives one of the rear 
wheels of the car and the armature 
portion the other wheel, so that in 
this way the motor acts as its own 
differential. 

“But this is by no means all. By 
reason of this type of action, the mo- 
tor is doubled in power. For exam- 
ple, if, in an ordinary motor, the arm- 
ature were to revolve at the rate of 
1,500 revolutions a minute, it would 
here be revolving at a rate equivalent 
to 3,000 revolutions a minute because 
the field would be adding its indepen- 
dent 1,500 revolutions. It can be ap- 
preciated readily, therefore, that this 
motor will either require half the cur- 
rent to drive it with equal power, 
or that it will show double power on 
the same amount of current. 

“This does not mean any enormous 
increase in mileage on a single charge 
of the storage battery. Rather it 
means that a comparatively light bat- 
tery may be used with satisfactory 
results. Moreover, doing away with 
the motor separate from the axle and 


attached to it by shafting has other. 


interesting advantages. In the first 
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place, it frees the bottom of the car 
body so that the battery alone need 
be carried there. This means the sav- 
ing not only of the space actually 
necessary for the motor itself, but also 
of the space used by supports, cross- 
members and braces to hold the mo- 
tor in place. 

“Secondly, this arrangement. brings 
about a great saving in weight by 
making it possible to lighten the whole 
construction of the frame, since a far 
less rigid structure is needed when 
there is no shafting and no bevel gear- 
ing to keep in mesh. The advantages 
of the device are cumulative. 

“I see no reason why a simplified 
electric of this character,” Dr. Stein- 
metz continued, “should not be made, 
under quantity production, to sell for 
as little as the cheap but good gasoline 
car—or for less. It is far more simple 
and it should be lighter by many 
pounds. We hope to get this car with- 
in the thousand-pound limit. As to 
price, that, of course, must depend on 


‘the method and extent of manufacture. 


One reason why electric automobiles 
cost so much today is that they are 
made by the hundreds. Economic car 
production should be by the hundred 
thousands, as has been shown in the 
field of the gasoline car. 

“Of course this power plant is ap- 
plicable to any kind of electric vehicle 
that does not run upon a track—the 
light delivery truck, the heavy duty 
truck, even the lawn mower, as well 
as the pleasure car of all types. It is 
not its application that interests me so 
much as the thing itself: a step for- 
ward, very decidedly.” 

In addition to the driving part of the 
car, Mr. Dey has perfected a system 
of control in connection with it, which 
Dr. Steinmetz also described with en- 
thusiasm. 

“By this control,” he said, “the ne- 
cessity for using brakes, except under 
unusual circumstances, is done away 
with. Its technical side need not be 
gone into at the present time, but its 
effect is to make the motor act as its 
own brake and also to prevent it from 
slowing down so greatly on up-grades. 
This feature of swiftly dropping speed 
in going uphill has always been against 
the electric. This is because with more 
work to do the field of the motor be- 
come more highly magnetized and does 
not allow the armature to revolve so 
rapidly. This feature is minimized by 
this new control so that there is far 
less diminution of speed on the up- 
grade. 

“On the down-grade the same con- 
trol features make ior very satisfactory 
operation. On a long hill, under ordi- 
nary circumstances, the brakes would 
have to be used a great deal. But with 
this control and motor, jf the former 


as 
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be set at the half speed position the 
motor will act as a brake as soon as 
a speed equivalent to half speed on the 
level is reached through momentum. 

“It will do more than that. As soon 
as the speed called for by the half- 
speed position is passed, the motor 
acts as a generator and begins to put 
back current into the battery. Of 
course this does not mean perpetual 
motion,” the doctor said smilingly. 
“You do not put back as much current 
going down the hill as you have drawn 
out of the battery going up, but you 
do boost the battery to an importan. 
extent, nevertheless. 

“I have made some tests to show 
just what this boosting amounts to. 
I find that the motor begins to act as 
a generator, that is, feed back to the 
battery when a grade of two and one- 
half per cent is reached. If the con- 
trol is set at the haif-speed position it 
feeds back full power: that is to say, 
it charges the battery with current at 
the rate that the battery gives out 
current when running on the level— 
at a grade of seven and one-half per 
cent. If you go down the hill at full 
speed, which is not*infrequently possi- 
ble on long hills with good roads, you 
charge back full power ona5 per cent 
grade. 

“These tests, naturally, were made 
with a car of a specific weight, and the 
percentages would vary somewhat 
with the weight of the machine, but 
they indicate the principle involved 
and the possibilities of this new system 
of control. It is very convenient to 
be able at least partially to eat your 
cake and have it, too.” 

Asked as to the manufacturing plans 
of the Dey Electric Vehicle Syndicate, 
as the group of men who have per- 
fected this car is called, Dr. Steinmetz 
responded that that was uncertain. He 
was not sure, he said, whether the 
syndicate would undertake manufac- 
ture itself or issue licenses to manufac- 
ture under its patents. This was a 
matter still under discussion, he added. 
He was emphatic, however, about the 
opportunity which the inventions 
opened up for quantity production of 
electrics to sell at a price in competi- 
tion with low-priced and popular gaso- 
line machines. 

“There is nothing that I can see,” 
he concluded, “to prevent this electric 
from being put out under quantity pro- 
duction methods. From the scientific 
side it appeals to me very much. It is 
so nice and simple.” 

—oo 


Edison Electrics in England. 

Drake, chairman of the 
British firm of Edison Accumuiators, 
Limited, reported at the annual meet- 
ing of that company, held in London. on 
March 12, that in initiating the electric- 


Bernard 


April 3, 1915 


ELECTRICAL REVIEW 


Books on 
Electric Vehicles 


“The Electric Vehicle Hand-Book” 


By H. C. Cushing, Jr. and Frank W. Smith 


Fellow Am. Inst. Elec, Engrs. President Electrice Vehicle 
Publisher of “The Centra Association of America and 


Station,” the official organ of Vice Pres. United Electric 
the Electric Vehicle Associa- Light & Fower Co. New 
tion of America, York 


362 Pages, aaa Illustrated, Flexible Leather Cover, Pocket 


Size. Price, .00, 
CHAPTERS 


I.—Electric Vehicle Development. By William P. Kennedy, 
Consulting Transportation Engineer. 
Il.—Lead Storage Batteries; Descriptive Lead Batteries; 
Charge and Discharge Rates; Care of Storage Batteries. 
III.—Care of Lead Storage Batteries; Assembling and Put- 
ting New Batteries into Condition; Charging; Charging 
Overnight; Emergency Charging; Inspection; Electro- 
lyte; Cadmium Readings; Lead Burning. 
IV.—Commercial Types of Lead Storage Batteries. 
V.—Alkaline Storage Batteries; Description and Care. 
vI.—Charging Apparatus and Charging Stations; Alternating 
Current Apparatus; Isolated Plants. 
VII.—Measuring Instruments, Electrical and Mechanical, 
VIII.—Wheels. Rims and Tires; Their Care. 
IX.—The Motor Construction and Care, 
X.—The Controller, Construction and Care, 
XI.—The Chassis, Its Components, Their Upkeep. 
XII.—Association and Publications Identified With the De- 
velopment of the Electric Vehicle. 
XIII.—Comparative Cost Data. 


The Automobile Hand-Book 


By L. ELLIOTT BROOKES, Assisted by Other Well-Known Experts | 


Revised and Enlarged 1911 Edition. 16mo, over 650 Pages and 
over 820 Illustrations, Full Leather Limp, Round Oorners, Red 
Edges. Price $2.00. 


struction, care and operation of gasoline and electric a ’ 
iacludiag road troubles, motor troubles, carbureter troubles, a 
tion troubles, battery troubles, clutch troubles, starting troub 
With numerous tables, useful rules and formulas, wiring diagrams 
and over 820 illustrations. 


Power transmission is thoroughly discussed, and the various 
systems of transmitting the power from the motor to the driving 
axle are analyzed and compared, 

The perusal of this work for a few minutes when troubles 
occur, 1 oftem not only save time, money, and worry, but give 
greater confidence in the car, with regard to its going qualities on 
the road, whem properly and intelligently cared for. 

This is a brand new book from cover to cover—1911 Bdition— 
and must not be confounded with any former editions of this 
popular work. 


PRACTICAL AUTOMOBILE DICTIONARY. By S. KRAUSZ 


Wnglish-Frenck-German; Frenckh-English-German; German-French- 
English. With an introduction by O. J. Glidden. Twelve thou- 
sand technical terms and other words employed in connection 
with motor cars and motoring. For use im office, factory, repair 
shop and touring in foreign countries. 16mo. Leather, 129 
pp. Price $2.00. 


SELF-PROPELLED VEHICLES. By JAMES E. HOMANS 


A practical treatise on the theory, construction, operation, care, 
and management of all forms of automobiles. Seventh Edition, 
revised, 500 illustrations. 6x9. Cloth. 667 pp. Price $2.00. 


The various theories and problems involved in tae construction 
and operation of the prevailing types of motor road carriages have 
been stated as clearly as possible, in order that the involved situa- 
tions may be readily comprehended by all readers. The a- 
mental principies of the several types of motor, particularly of the 
gasoline engine, which is the least understood of all, have been 
treated at considerable length, in order that the facts may be 
thoroughly comprehended im their mew relations. 


THE AUTOMOBILE. By P. N. HASLUCK 
A practical treatise on the construction of modern motor-cars, 


steam, petrol, electric and petrol-electric. Three volumes. 
B dition, enlarged. 1,260 illustrations. 8yo, Oloth. 
1,800 pp. Price $10.00. 


A very handsome set of instructive books brought up to date in 
the ae volume containing many elaborato illustrations of cars 
now use. i 


Electrical Review and Western Electrician 


Western Headquarters for Electrical Books 


608 S. Dearborn St. 
CHICAGO 


AND WESTERN 


ELECTRICIAN 


GENERAL MOTORS COMPANY 


TRUCKS 


Develop Your 


i Off-Peak Load 


Many central stations both in 
large and small communities 
are aggressively encouraging 
the use of electric commercial 
vehicles. 


And their efforts are showing 
up on the credit side of the 
balance sheet. 


The charging of electric truck 
batteries is a night demand. 
It is off-peak, and therefore 
extra profitable. A five-ton 
truck is five times as great a 
user of current as the average 
residence and will average a 
monthly bill of over $20. 


Why not add electric truck 
connections to your lines? 


Take the initial step by sending 
for information regarding 
GMC Electric Trucks. We 
build 8 capacities, from 1000 
lbs. to 6 tons and will gladly 
explain their adaptability to the 
requirements of your territory. 


“We also build a complete line 


of Gasoline Trucks. We can 
supply a truck to fit any service 
condition. 


GENERAL MOTORS TRUCK Co 


One of the Units of General Motors Company 


PONTIAC 


Direct Factory Branches: New York, Detroit, 
Boston, Chicago, Philadelphia, St. Louis, 
Kansas City, San Francisco. 


MICHIGAN 


665A 


P v 


666 


vehicle industry in England they must 
be constantly running demonstration 
cars and following up inquiries in such 
a way as to educate the public con- 
cerning the results obtainable under 
various working conditions. It had 
been necessary to prepare special de- 
signs to suit the conditions prevailing 
in England which in many cases dif- 
fered from those in America and else- 
where. The company has obtained or- 
ders for upwards of one hundred elec- 
trics and one London firm will shortly 
have fifty Edison battery delivery vans 
in regular service. 

At the end of 1914 the company had 
sufficient unexecuted orders on its 
books to have enabled a profit to be 
shown if it had been possible to obtain 
the equipments in time. The net loss 
for the year was $8,345. Encouraging 
reports were coming in respecting their 
vehicles at work, the cost per ton-mile 
comparing very favorably with other 
road-transport systems, while reliabil- 
ity, ease of manipulation and quiet run- 
ning were all good points. Cost of gen- 
erating and supplying current was 
steadily decreasing, whereas the cost of 
gasoline or other fuel for the internal- 
-combustion-engine commercial and pri- 
vate cars had been continuously riSing. 

Mr. Edison was reported to have said 
that in his opinion the nickel-iron-al- 
kali battery would play an important 
part in the transportation of the future, 
and this statement was already verified 
in America, but in England they were 
slow to move in anything new and it 
was often difficult to overcome the 
want of enterprise shown by the older 
establishments, stores, cartage con- 
tractors and other firms, who waited for 
their more up-to-date competitors to 
show what could be done. Orders re- 
ceived by the Edison company since 
December were over three-fifths of the 
total received during the entire previous 
year. 

|) ——o T ' 

English Electric Vehicle Com- 

mittee. 

A meeting of this committee was held 
in London, England, on March 9. The 
standardization of metal-flament glow 
lamps for use on electric vehicles was 
taken up. The committee had before 
it samples of fittings made by several 
manufacturers. In view of the restricted 
amount of room inside these fittings, 
the committee decided to recommend, 
as standard for electric vehicles, the 
lamps of the size and voltage recom- 
mended by the Engineering Standards 
Committee. These lamps are for a 
pressure of 12 volts. On account of the 
small energy consumption and the 
comparatively short hours of use, the 
-committea recommend that, for the 
present, the lamps be connected across 
such a number of cells in the vehicle 
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as will give the required voltage, and 
that a special extra terminal be pro- 
vided on the cells for this purpose. As 
to the methods of charging and stand- 
ardization of charging equipments, the 
technical subcommittee is still engaged 
in drawing up a report. 

As to tariffs or rates the secretary 
was directed to write to those London 
municipal and company electricity-sup- 
ply undertakings charging more than 
two cents per kilowatt-hour for off-peak 
supply, expressing the hope that they 
will reconsider this matter and come 
into line with the large number of sup- 
ply undertakings which have already 
adopted the committee’s standard 
tariff. 

a a 
Charging Equipment of Corey Hill 
Garage, Brookline, Mass. 

The accompanying illustration shows 
the corner of the Corey Hill Garage, 
Brookline, Mass., in which the battery 
charging equipment is located. The 
service supplied this garage is single- 
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overcharge, against charging back into 
the line, etc., are easily attained. An 
instrument switch on each panel per- 
mits reading the voltage of any bat- 
tery on charge. The rheostat units and 
panels are furnished completely wired, 
the service and battery leads only need 
be secured to lugs located accessibly 
for the purpose. As greater charging 
capacity is needed more units can eas- 
ily be added. 
—em 
Electric Vehicle in Parcels-Post 
Service. 

The Parcels-Post Delivery Commit- 
tee of the Electric Vehicle Association 
of America has issued in pamphlet 
form its report on the use of electric 
vehicles in this service. The report 
is in three parts, of which the first 
contains a digest of a previous publi- 
cation of the Association on this sub- 
ject and of the activities of the Par- 
cels-Post Committee. 

The second part, which makes the 
pamphlet very timely, gives the sub- 
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Corey Hill Electric Garage, Brookline, Mass. 


The Service Furnished Is Alternating Cur- 


rent, Single-Phase, and a Wagner Rotary Converter is Used in Connection with a 


Cutler-Hammer Charging Panel, 


phase alternating current, a Wagner ro- 
tary converter being used to furnish the 
direct current for charging. The leads 
to the charging outlets are carried in 
conduit shown running parallel with 
the floor and about three feet above it. 
The panel to the right carries four unit- 
type charging rheostats with a space be- 
low for mounting two more. This type 
of rheostat is made by the Cutler-Ham- 
mer Manufacturing Company, Milwau- 
kee, Wis. 

The charging is easily cared for, no 
technical experience is necessary, and 
no rod needed to manipulate the rheo- 
stats. The rheostat handles are within 
easy reach conveniently arranged for 
charging one, or two, three or four elec- 
trics at the same time from the one 
location. Automatic protection against 


Equipped with Four Rheostats. 


stance of a 420-page advertisement of 
the Post Office Department inviting 
proposals for carrying the mails and 
for furnishing equipment therefor in 
cities and towns in the states of Ohio, 
Indiana, Illinois, Michigan, Wisconsin, 
Minnesota, Iowa and Missouri. Bids 
on this subject will be opened on April 
16. 

The third part of the report contains 
extracts from annual reports of dif- 
ferent officials of the Post Office De- 
partment for the last fiscal year in 
which particular reference is made to 
the use of automobile service. The 
economies obtainable by use of motor- 
driven vehicles are realized by the gov- 
ernment officials and they seem dis- 
posed to favor a more extended use of 
this type of equipment. 
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FORESIGHT IN HYDROELECTRIC DEVEL- 
OPMENT. 

The influence of fixed charges upon the commercial 
success of hydroelectric developments is so great 
that probably in no branch of engineering does fore- 
sight count more heavily. Work of this kind is of 
immense importance and warrants the cost of ex- 
pert services in the great majority of cases. On 
rivers susceptible of multiple developments within 
short distances, snap judgments are perilous, and 
nothing short of exhaustive investigation by compe- 
tent engineers should be used as the basis of plant 
and hydraulic construction. In one instance recently 
heard of, the company studied the hydraulic condi- 
tions for three years before finally deciding to en- 
large its existing canal and headworks rather than 
to build a second dam in the neighborhood of the 
plant, but when the final conclusion was reached ev- 
eryone associated with it was convinced that the best 
solution had been attained. 

Again, the same company had the choice of re- 
maining a small, successful concern, with a short 
transmission and compact network of distribution, 
and of inaugurating a new and enlarged develop- 
ment, building a long and expensive steel-tower line, 
and striking out for markets within a 50-mile radius, 
before those markets were ready for full exploitation. 
The company possessed the water rights and engi- 
neering ability, but the European war was on, and at 
the time when the decision had to be made, it was 
not the easiest thing in the world to raise $2,000,000 
for development purposes. But the management 
realized that the markets would be sought by others 
if not by themselves at no distant day, and, speak- 
ing in terms of steel-tower foundations, made up its 
mind to put hand to plow and go ahead. 

Going ahead in this instance meant building a 
generating plant large enough for six 6,000-kilowatt 
units, with three installed for the present. It meant 
purchasing a 150-foot right of way, adequate for two 
future steel-tower lines, of which one two-circuit 
tower line goes in now; and it also meant getting 
into closer commercial relations with local central 
stations, some of which are of moderate size and 
consequently unable to deliver energy to the bus as 
cheaply as plants with larger units, but which can 
be worked in extremely well with a water-power 
system subject to the feasts and famines of stream 
flow in a region unprovided with reservoirs. Even 
in such a small matter as building a step-up trans- 
former station at the generating plant of the hydro- 
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of a rectifier, which has heretofore been an accom- 
paniment of magnetite lamps on alternating-current 
circuits. 


electric company, foresight was exemplified in the 
rather unusual provision of two different sizes of 
transformers, one composed of three 500-kilowatt 
and the other of three 1,500-kilowatt units, permit- 
ting the operation of either or both sets according 
to the load requirements and thus getting the im- 
proved regulation and efficiencies corresponding to 
the capabilities of well proportioned banks. 
Problems of this kind are typical of hydroelectric 
developments in reasonable reach of communities 
already equipped with central stations and blessed 
with ample manufacturing facilities. They illustrate 
how fallacious is the popular idea that the essence 
of low-cost power supply is to put a water wheel 
and a generator in a cheap building at the foot of a 
dam, string a pole line to the nearest town and then 
withdraw to the recesses of the safe-deposit vault 
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CONCENTRATION OF ELECTRICAL 
CONTROL. 


Nowhere does the convenience of electrical service 
appear to better advantage than in control equipment 
now on the market. It is apparent at every exhibition 
of electrically operated apparatus that the saving of 
time through quick manipulation is receiving the 
close attention of designers. To insure a greater vol- 
ume of production every effort is being made to 
shorten hand movements, regardless of the occupa- 
tion involved. The machine tool has been vastly im- 
proved in this respect by the location of controlling 
apparatus within reach of the operator, often so close 


to shear off coupons and endorse dividend checks. 
The larger the area covered in the operations of 
hydroelectric companies, the more vital becomes ade- 
quate engineering investigation, and when this is 
combined with seasoned commercial judgment and 
broad understanding of the possibilities and limita- 
tions of markets and equipment as represented in an 
experienced and trained technical and financial im- 
agination, the elements are present for a thoroughly 
satisfactory solution of the particular conservation 
problem in hand. 


THE TITANIUM ARC. 


Results of extensive experiments upon the use of 
titanium compounds in the electrodes of arc lamps, 
made by Mr. Isador Ladoff, are reported on other 
pages of this issue. Mr. Ladoff has used ferro-ilmen- 
ite as the most suitable form of titanium, and finds 
this much superior to the ordinary magnetite cath- 
ode. A slight addition of uranium in the form of 
sodium uranate is beneficial. Copper as an anode 
can be advantageously superseded by the same ma- 
terial or by cold-rolled steel with a copper tip. Vana- 
dium-steel also shows good results. 

The indications given by these experiments that 
the commercial efficiency of the luminous arc lamp 
may be doubled may well cause a pause on the part 
of those who have jumped to the conclusion that 
this type of lamp has been doomed by the advent in 
street lighting of the gas-filled tungsten incandes- 
cent lamp. Mr. Ladoff has secured efficiencies with 
ferro-1lmenite electrodes equal to the highest attained 
by the yellow-flame arc lamp or by the quartz-tube 
mercury-arc lamp. Theoretical possibilities still show 
a considerable margin for some genius to cut down 
by the use of hitherto untried materials or by differ- 
ent methods of application and operation. It is reas- 
onable to believe that we have not yet reached the 
best attainable results along this line. 

Other work of Mr. Ladoff, which will be de- 
scribed in a future article, indicates that an alternat- 
ing-current ilmenite-electrode lamp is a commercial 
possibility. This would do away with the necessity 


that it is unnecessary for him to leave his seat or take 
a single step away from his work in order to change 
the cutting speed, start or stop the tool. The superi- 
ority of electrical methods of control over mechanical 
is of great importance to the efficiency engineer and 
time studies of operations have furnished the elec- 
trical designer with many valuable data in this field. 

One of the most interesting recent developments in 
electrical control may be found in the dental office. 
Few workers consider time more valuable than do 
dentists, not only from the standpoint of earnings per 
hour, but also in relation to the comfort of patients. 
Special switchboards have lately been developed for 
dental service which illustrate concentrated control in 
a most effectual form. Within reach for instant use 
are the electric spray, bottle heater, the motor-driven 
compressed air pump, electric cautery, hot air syr- 
inge, mouth lamp and other equipment; and it is 
shown by tests that by this concentration of control 
the time required to perform certain operations has 
been virtually halved. Lost motion is reduced to the 
minimum and fatigue of both operator and patient is 
greatly decreased. There is scarcely an occupation 
where electrical service is associated with manipula- 
tive work which does not in its latest developments 
illustrate the value of compact control methods, and 
central-station new-business solicitors will find it 
well worth while to note these advantages in special 
applications for they are often susceptible to trans- 
position from one industry to another. 


FAN MAINTENANCE. 

Although the electric fan has many uses during the 
winter season, there are a large number of owners of 
these devices who stow them away in the fall and do 
not bring them out again until the advent of hot 
weather in the following spring. As in the case of 
every other apparatus with moving parts, a fan should 
have an occasional overhauling, to see that its bear- 
ings are in good running condition, and that no de- 
fects have developed. A good time to do this over- 
hauling of fans is before the warm weather arrives in 
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the spring. The electrical contractor who utilizes this 
occasion can develop quite a little business in over- 
hauling electric fans. Cleaning is usually necessary, 
even when no other attention is imperative. Indeed, 
it is perhaps a desirable procedure when a fan is sold 
in the first place to make some arrangement for sub- 
sequent care. It is probably easier to do this at that 
time than at any other. Such an arrangement enables 
the dealer or contractor to keep in touch with his cus- 
tomer, and should open the way for the sale of further 
devices at some future time. 
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SMOKE, HEALTH AND ELECTRIFICATION. 

The movement for smoke abatement has been a live 
issue in large cities in which bituminous coal is generally 
used. Much has been accomplished in this direction 
through the enforcement of more or less stringent smoke 
ordinances, but even drastic restrictions serve merely 
to mitigate the evil. The increasing demand for power, 
light and heat produces steadily increased consumption 
of coal. The great bulk of the small plants, with their 
poor equipment and unskilled operation, consume coal 
inefficiently and with at least periodic production of 
dense smoke. Extended investigations and surveys in 
many large cities have yet to produce an effective solu- 
tion of the problem short of the general electrification 
of all power production and the concentration of heat 
production in the relatively large, well designed and 
carefully operated plants. 

In furthering the movement for elimination of all 
smoke, most stress has been laid on the need it creates 
for endless cleaning, and the extraordinary cost, wear 
and tear this entails. It has been known that smoke, 
especially of the sulphur-bearing type, also has corrosive 
action on metallic structures, and that it shortens the 
life of these and other materials. Its effects on human 
beings, aside from offending esthetic notions, are mark- 
ed diminution of efficiency and general impairment of 
health. The extent to which it affects the latter has not 
been generally appreciated, however. This subject 
formed an important part of the address, reported in 
this issue, made last week before The Electric Club of 
Chicago, by Dr. W. A. Evans, a prominent advocate of 
preventive medicine and formerly commissioner of 
health of Chicago. 

Dr. Evans showed that the presence of suspended 
particles in the air decreases greatly the beneficent ger- 
micidal action of sunlight by selective absorption of its 
actinic rays at the violet end of the spectrum. The 
chief source of air pollution in large cities is from smoke 
belched out of thousands of stacks of locomotives, fac- 
tories, office and loft buildings, etc. This hangs over 
the city like a pall, converting the sunlight into a lurid 
red, checking its destruction of malignant bacteria, de- 
pressing each individual, interfering with the proper 
functioning of the respiratory organs, and undermining 
the vitality in general. The extent to which it affects 
the well-being of the average person is hardly realized, 
although a conception can be derived from the fresh 
and invigorating condition of the air after a heavy 
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shower, which washes the smoke and dust out of the 
atmosphere. This shows that if the air were constantly 
free of the great bulk of its pollution, there would be 
a decided improvement in general health, bodily resist- 
ance and efficiency. 

It has been proven by physicians that many diseases 
of the respiratory organs, such as the so-called “colds”, 
grippe, bronchitis, pneumonia, diphtheria, tuberculosis, 
etc., are infectious in their origin. This shows that 
anything which decreases the germidical action of nat- 
ural agencies has a most deleterious effect in rendering 
such diseases chronic and generally prevalent. This is 
evidenced by their greater prevalence in winter, when 
sunlight is at a minimum. 

Another feature in connection with this matter is 
that the presence of smoke and dust in the air causes a 
clogging up of the fine tissues in the nasal and other 
air passages which interferes greatly with their proper 
functioning. This has a most decided effect in making 
those delicate tissues subject to infectious attack, since 
the coating of soot and dust which collects thereon 
forms a fertile medium for the growth of bacteria. 
Anyone who has ever suffered from chronic colds, of so- 
called catarrhal nature, realizes very keenly the very 
depressing influence produced by smoke and dust in 
the air. 

In the address referred to, Dr. Evans also pointed 
out that there seems to be no satisfactory way for put- ` 
ting down the smoke evil effectively and thoroughly as 
long as the inefficient utilization of coal is permitted. 
Inasmuch as electricity has been employed so advanta- 
geously for all purposes, except the heating of buildings 
on a large scale, and since this use of electricity is eco- 
nomical and on an entirely commercial scale, in his opin- 
ion the problem was evidently up to electrical men to 
bring about a universal electrification movement. 

It has been shown in these columns recently that when 
the question of electrification comes up, the matter of 
cost seems to be the chief stumbling block, and by 
many it has been contended that, unless the use of 
electricity can be shown to be economical from the 
financial standpoint, its utilization on a large scale for 
the operation of railroad terminals, for instance, will 
not be brought about in the near future. It becomes 
the duty, therefore, of public health authorities and of 
those interested in community welfare, as well as of elec- 
trical men in general, to point out the other and ex- 
tremely important considerations, such as the question 
of public health, that are involved. There is no con- 
ception of the extraordinary sums spent each year for 
medicines, physicians’ services, and other items brought 
about by illness. The amount that can be saved in this 
direction each year by all reasonable measures for im- 
proving the public health, will well repay the financial 
outlay necessary, even though an exact measure of the 
monetary benefit will be difficult to obtain. Conse- 
quently, the community itself should not hesitate to fur- 
ther the movement for general electrification in every 
possible way, even to the extent of giving it financial 
aid so as to hasten its full realization. 
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Light and Health. 

At the meeting of the Electric Club 
of Chicago held on April 1, W. A. Evans, 
a prominent physician of Chicago 
and formerly commissioner of public 
health, spoke on “Light and Health.” 
Dr. Evans said that life-insurance com- 
panies had complained that the great 
improvement in public health common- 
ly spoken of had not been reflected in 
mortality rates among the insured. This 
was because the reduction in the gen- 
eral death rate was due chiefly to great- 
ly diminished infant mortality in the 
last quarter-century. The general 
health of adults has not been improved 
very much. Recent investigations 
among large organizations of mercan- 
tile, industrial and other employees has 
shown that only about 3 per cent of 
these employees were in perfect health. 
An extremely large part of the remain- 
ing 97 per cent could put themselves 
into the good-health class by change of 
habits. 

Much good has been done in recent 
years in seeing to it that the public 
was supplied with pure water and pure 
food, but practically nothing has been 
done, Dr. Evans said, to insure that the 
air was pure and unpolluted. The great 
germicidal power of sunlight is maxi- 
mum when it passes nearly vertical at 
noon through the least thickness of air, 
diminishing considerably as it ap- 
proaches the horizon due to selective 
absorption of the actinic rays in the 
light by the dust and other suspended 
particles in the elongated air path 
through which the sunlight passes 
obliquely. This germicidal action of 
actinic sunlight is extremely valuable 
in exterminating dangerous bacteria 
and is the most tremendous and cheap- 
est means of sanitation. The natural 
decrease of sunlight in winter together 
with the increase of air pollution by 
smoke accounts largely for the preva- 
lence at that time of year of air-borne 
infectious diseases that take hold of the 
respiratory system and produce sieges 
of “colds”, grippe, bronchitis, pnuemo- 
nia, tuberculosis, etc. 

An appreciation of the extent of air 
pollution in large cities is obtained by 
going off several miles on a clear day 
and looking back at the dense cloud 
of smoke and dust which hangs over 
the city like a pall, greatly decreasing 
the health value of the sunlight. The 
chief source of this air pollution is 
smoke from the thousands of stacks of 
factories, office buildings, locomotives, 
tugs and other boiler and furnace 
plants. 

Dr. Evans said that, although elec- 
tricity has not been extensively used for 
heating of rooms and buildings, it has 
demonstrated its commercial practica- 
bility for lighting, for motive power in 
factories and traction and railroad sys- 
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tems, and many other applications. In 
large electric power stations using coal 
the fuel is burned under the most eco- 
nomical and least objectionable condi- 
tions. He therefore looked to electri- 
cal men to bring about the general 
electrification of lighting and power 
uses so that the number of stacks and 
their intensity of air pollution be great- 
ly diminished and the public health 
thereby enhanced. 
pe es Fs 


Louisville Jovians Plan Big Re- 
juvenation. 

With the annual rejuvenation of the 
Louisville Jovians in prospect for May 
1, the members of the local organiza- 
tion are conducting a campaign for new 
members along lines which provide that 
members shall bring to the regular 
luncheon meetings of the Order, can- 
didates for membership. In this way 
it is hoped that the rejuvenation will 
see numerous new men added to the 
chapter. At the annual meeting of the 
Louisville chapter, held several days 
ago, Robert Montgomery, head of the 
new business department of the Louis- 
ville Gas & Electric Company, was 
elected president; Carl A. Klemm, 
manager of the Louisville branch of the 
Westinghouse Electric & Manufac- 
turing Company, vice-president; Paul 
Tafel, president of the H. C. Tafel 
Electrical Company, secretary and 
treasurer, and Fred V. Gantt, manager 
of the local branch of the General Elec- 
tric Company, and James Clark, Jr., 
president of the James Clark, Jr., Elec- 
tric Company, directors. 
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New York Electrical Society. 

At the next meeting of the New 
York Electrical Society in the Engi- 
neering Societies Building, Wednesday, 
April 14, Thomas A. Watson will give 
his wonderful lecture on “The Birth 
and Babyhood of the Telephone.” Mr. 
Watson was the first man to hear the 
sound of the human voice over the 
telephone, and the way in which he tells 
of the time when he made with his own 
hands the first speaking apparatus, and 
of the later developments in the art, 
constitute a story almost unequalled in 
its dramatic and enthralling interest. 

eg S A 


Chicago Jovian. League. 

Homer E. Niesz, Reigning Jupiter of 
the Jovian Order, was the principal 
speaker at the regular noon-day meeting 
of the Chicago Jovian League on April 
5. Mr. Niesz referred to the work of 
the Order with particular regard to the 
Commercial Division activities. A sepa- 
rate membership in the Commercial Di- 
vision has been created, to be known as 
the Vulcan Degree, carrying with it dues 
of $10 per annum in addition to the 
regular dues. 
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Annua) Convention of Electrical 
Engineers. 

The annual convention of the Amer- 
ican Institute of Electrical Engineers 
will be held at Deer Park Hotel, Deer 
Park, 'Md., June 29 to July 2. There 
will be one joint session with the Il- 
luminating Engineering Society, one 
session devoted to electric railways, one 
to industrial power, one to instruments 
and instrument transformers, two to 
electrophysics, and one general. 

Deer Park is on the Baltimore and 
Ohio Railroad. John H. Finney is 
chairman of the Convention Commit- 
tee. 

A Panama-Pacific convention will be 
held at San Francisco on September 16 
and 17. Headquarters will be at the 
Hotel St. Francis and sessions will be 
held both mornings and afternoons at 
the Auditorium Building. W. W. Briggs 
is chairman of the Convention Com- 
mittee. 

E SE 
Convention of Illuminating 
Engineers. 

The ninth annual convention of the 
Illuminating Engineering Society will 
be held at the New Willard Hotel, 
Washington, D. C., September 20 to 23. 
E. S. Marlow, of the Potomac Elec- 
tric Power Company, Washington, D. 
C., is chairman of the Convention Com- 

mittee. 
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Electrical League of Cleveland In- 


corporates. 

Electrical League of Cleveland mem- 
bers met on April 1 at noon for the pur- 
pose of forming The Electrical League 
of Cleveland Company. Hereafter each 
member of the organization must be a 
stockholder in the new company. 

The board of directors has elected 
the following officers: President, 
George S. Milner; vice-president, M. H. 
Moffett; secretary, R. G. Pate: treasur- 
er, H. C. Mohr. R. S. Dunning was ap- 
pointed executive secretary. 

—ee 
Association of Edison Purchasing 
Agents. 

At the recent meeting of the Associa- 
tion of Edison Purchasing Agents, held 
at Buffalo, N. Y., the following officers 
were elected for the ensuing year: 

President, W. H. Francis, Edison Elec- 
tric Illuminating Company, Boston, Mass. 

First vice-president. Andrew Banks, 
Consolidated Gas, Electric Light and 
Power Company, Baltimore, Md. 

Second vice-president, J. W. Brennan, 
Edison Illuminating Company, Detroit, 
Mich. 

Treasurer, D. R. Blaicher, Minneapolis 
General Electric Company, Minneapolis, 
Minn. 

Secretary, H. F. Frasse, Edison Elec- 
tric Illuminating Company of Brooklyn. 
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Bradley A. Fiske. 

Naval and technical circles in Wash- 
ington, D. C., have been greatly stirred 
during the past week over the an- 
nouncement that Bradley A. Fiske, 
rear-admiral of the United States Navy, 
had requested that he be relieved of his 
duties as aid for operations, and that 
the request had been granted by Sec- 
retary Daniels. Last December he tes- 
tified before the House Naval Affairs 
Committee regarding conditions in the 
service and equipment; his outspoken 
criticism of the administration attract- 
ed widespread comment. He will prob- 
ably return to sea duty. 

Bradley Allen Fiske was born at Ly- 
ons, N. Y., June 13, 1854, the 
son of the Rev. William Al- 
len and Susan (Bradley) 
Fiske. He was graduated 
from the United States Na- 
val Academy second in his 
class in 1884. Rear-Admiral 
Fiske has had an exceptional 
career in the Navy, going 
up the various grades until 
he became captain August 
28, 1907, and _ rear-admiral 
-August 3, 1911. He served 
on various duties and sta- 
tions with conspicuous abil- 
ity, and he has been men- 
tioned for valor particularly 
upon a number of occasions. 
He was mentioned by the 
captain of the Petrel when 
navigator at the battle of 
Manila for “eminent and 
conspicuous conduct in bat- 
tle,” and by Admiral Dewey 
for “heroic conduct” at the 
battle of Manila. He has 
commanded several divisions 
of the Atlantic fleet, and was 
made aid for operations of 
the United States Navy in 
1913. 

Incidental to his naval serv- 
ice he is well known as one 
of the foremost technical 
men in the service. He was 
a member of the first Elec- 
trical Conference held at Philadelphia 
in 1884, a member of the Naval Wire- 
less Telegraph Board in 1904 and 1905, 
and a member of the General Board of 
the Navy and also of the Joint Board 
of the Army and Navy in 1910 and 
1911. He is the inventor of a boat- 
detaching apparatus, a system of elec- 
trical communication for interiors of 
war ships, the stadimeter, an electric 
range finder, an electric ammunition 
hoist, a range indicator, a battle-order 
telegraph, an electric engine telegraph, 
a helm-indicator, a speed and direc- 
tion indicator, a system of turning tur- 
rets of war ships by electricity, the na- 
val telescope and mount, the naval 
telescopes sight and the horizome- 
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ter. The naval telescope sight has 
been adopted by all the navies, and is 
the main cause of the-recent great im- 
provement in the accuracy of naval 
gunnery. He was awarded the Elliott 
Cresson gold medal by the Franklin 
Institute in 1893, and the gold medal 
for the prize essay by the United 
States Naval Institute in 1905. He 
was president of the United States 
Naval Institute in 1911-1912. In ad- 
dition to numerous articles on electri- 
cal and naval subjects, he is the au- 
thor of “Electricity in Theory and 
Practice,” published in 1884, and “War 
Times in Manila,” both of which have 
had a wide distribution. 


Bradley A. Fiske, 
Rear-Admiral, United States Navy. 


The Electrical Equipment of a 
Battleship. 


At the February meeting of the 
Pittsburgh Section of the American In- 
stitute of Electrical Engineers, H. A. 
Horner, electrical engineer of the New 
York Shipbuilding Company, and chair- 
man of the Sections Committee of the 
Institute, spoke on “The Electrical 
Equipment of a Battleship.” 

The uses of electricity on a battle- 
ship may be divided mto three classes: 
lighting, power, and interior commu- 
nication, the latter including all tele- 
phone and signal systems, of which 
there are many. 

The power plant is usually installed 
in two separate compartments. For in- 
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stance, the New Hampshire has two 
200-kilowatt units in one room and four 
200-kilowatt units in another. On the 
modern ships these are usually all tur- 
bine-driven, although they may be part 
turbine-driven and part gas-engine- 
driven. Until recently the voltage was 
110, but the modern tendency is toward 
higher voltages and the Idaho, Missis- 
sippt and California have three-wire 
systems, using 240 volts for the motors 
and 120 volts for lighting. Three-wire 
generators are used in some cases and 
motor - generator balancer sets inņ 
others. However, the three-wire sys- 
tem extends only to the switchboard, 
which is in a separate room, and all 
distribution is two-wire. The 
noteworthy features of a bat- 
tleship switchboard are its 
extreme compactness and the 
use of duplicate protective 
apparatus, fuses in series with 
circuit-breakers being quite 
common. 


Modern practice is against 
the use of conduit for ship 
wiring, steel-armored, lead- 
covered cable being used in- 
stead, as it is lighter, cheaper 
and safer, there is much less 
difficulty with grounds, and 
much less room is occu- 
pied. 

On the Argentine battle- 
ships recently built in this 
country special battle cir- 
cuits were run from the 
switchboard, the switches 
for these circuits being paint- 
ed red, and only these 
switches being closed during 
an engagement. The lights 
are blue, the idea being to 
provide just enough light to 
allow the men to work the 
guns, but not enough to pro- 
vide a good target for the 
enemy. On United States 
ships no special circuits are 
provided, but special yellow 
lights are used during an en- 
gagement at night. 

Motors are used for winches, pumps, 
ventilating fans, steering gear, anchor 
and boat cranes, turret turning, tor- 
pedo air compressors, ammunition 
hoists wireless sets, ice making, search- 
lights, elevators and a variety of minor 
purposes. On the battleship Oklahoma, 
for example, there is a total connected 
load of 3,713 horsepower or 2,770 kilo- 
watts. The largest motors are for the 
steering gear, and the coaling winches, 
which are 150 horsepower. For out- 
side work, or where they are liable to 
be subjected to steam or water, the 
motors are totally inclosed, and are 
provided with special circulation of air, 
and heat-radiating surfaces. Where not 
liable to be exposed to steam or 
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weather they are semi-inclosed or en- 
tirely open. 

Controllers for motors up to 12 
horsepower are installed in water-tight 
cases. For larger sizes, drum con- 
trollers are used, and for the largest 
motors contactor panels are installed 
for automatic control. These are in- 
closed in expanded-metal screens for 
protection against accident. One of the 
Principal difficulties in the design of 
controllers for battleship work is the 
fact that everything on the ship is in 
continual vibration, so that a controller 
which would be entirely satisfactory 
for industrial work might not be sat- 
isfactory at all on a ship. 

The most recent use of electricity 
is for the drive of the main propellers. 
The United States Collier Jupiter, the 
only ship so equipped at present, is 
provided with two three-phase, differ- 
entially wound motors, aggregating 
7,100 horsepower driven from a 2,300- 
volt turbogenerator of 5,500 kilowatts 
capacity. This ship has been in serv- 
ice over a year and a half, and its 
operation has been entirely satisfac- 
tory. The battleship California, now 
building, is also to be equipped for 
complete electric propulsion. 

The question is frequently asked, 
“Why use motors, when the turbine 
can be directly connected to the pro- 
peller shaft?” This is because of the 
extreme flexibility of the electric drive. 
With electricity, power can ‘be de- 
livered from several sources, or all the 
power can be delivered from one 
source, allowing the turbines always to 
work at an efficient loading. For in- 
stance, in emergencies, during maneu- 
vers or during an engagement, as 
much as 32,000 horsepower is required 
at the shafts of a big ship. During 
ordinary cruising, not over 10,000 
horsepower is required. With turbine 
or engine drive it is impossible to ob- 
tain both outputs at an economical 
point on the steam-consumption curve, 
especially since the most economical 
speed of a turbine is very high, while 
the propeller is most efficient at lower 
speeds. Also, with the electric drive, 
much closer speed regulations can be 
obtained than can be obtained by 
throttling down the turbines, a point 
which is very important when a num- 
ber of ships are maneuvering in line. 

The signaling equipment consists of 
telephones and signals for orders. The 
telephones are water-tight, and for noisy 
locations are provided with double ear 
pieces, with soft-rubber pads to inclose 
the ears. The signals are of many 
types, the most interesting being the 
drum type in which a lever, when 
moved to a given location, over a cer- 
tain signal, causes a corresponding 
lever on a duplicate set in another part 
of the ship to move to the same. 
Range and deflection signals are trans- 
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mitted by magnetic signal devices. The 
signaling equipment is at once the most 
important and the most troublesome of 
the electrical equipment on a battle- 
ship, due to the grounds and the dif- 
ficulties caused by the continuous vi- 
bration. 

In the discussion by Messrs. Cotton, 
Swoboda, Dudley, Trautman, Todd and 
Berg, the following points were brought 
out: Electric cooking has not been 
very successful to date, and the pres- 
ent tendency is toward the use of oil 
ranges. No ill effects are felt from the 
gyroscopic action of turbine-driven 
generators, as long as they are located 
with their shafts fore and aft with 
the ship. The gyroscopic compass is 
very successful, being entirely inde- 
pendent of the movement of heavy iron 
masses, and of the magnetic variation 
of the earth. It can also be located 
in a protected portion of the ship, with 
indicators located wherever they may be 
desired. 

am eu Se 
Meeting of New England Illu- 
minating Engineers. 

The New England Section of the Il- 
luminating Engineering Society held a 
special meeting at the Engineers’ Club, 
Boston, Mass., March 26, with after- 
noon and evening sessions. At the first 
session Louis Bell presided and at the 
evening session, C. A. B. Halvorson, 
Jr. 

The first paper was on “Daylight 
Glass,” and was by H. P. Gage, of Corn- 
ing, N. Y. Methods and results in the 
manufacture of a glass to correct the 
color of the nitrogen-filled lamp for 
average daylight were discussed. The 
question “What is Daylight” was con- 
sidered, and also the special quality 
of the incandescent light source and 
the properties of the colored glasses 
required to correct this source. Sam- 
ples of several glass color screens for 
this purpose were shown. The speak- 
er said several successful screens have 
been made by using dyes or colored 
glass which gave results approximating 
the desired results. As early as 1864 
the Corning Glass Works patented a 
device consisting of a kerosene lamp 
and reflector with a sky-blue glass 
which gave an approximation to day- 
light white, but which was not satis- 
factory because of the use of cobalt 
in giving color to the glass. 

White light is ordinarily considered 
to be some form of daylight, but which 
form of daylight to be taken as a 
standard is yet undecided, direct sun- 
light being regarded as too yellow and 
blue skylights too blue. Light from a 
gray sky or from cloud or through 
mist is more nearly ideal. 

The speaker referred to valuable re- 
sults obtained by Ives, Abbott and 
Langley in investigating solar spectra. 
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The speaker showed curves of energy 
distribution in sunlight taken from data 
of the Smithsonian Institution which 
showed a much bluer light than the 
5,000-degree black body which was held 
to represent the mean of Ives’s obser- 
vations. Other curves showed the ni- 
trogen lamp and the tungsten lamp op- 
erating in an atmosphere of mercury. 

The speaker presented a table which 
showed the depth of color of screens 
to correct the color of gas-filled lamps 
to the color of various daylight condi- 
tions. ` 

R. B. Hussey spoke on “Artificial 
Daylight.” He said that dye works and 
a lithographing establishment had ask- 
ed the General Electric Company for 
apparatus which would as nearly as 
possible reproduce clear blue sky-light. 
About 50 foot-candles is the necessary 
intensity. Good results have been ob- 
tained by placing strips of glass side 
by side, with variable areas, for the 
light of an mtensified arc lamp to pass. 
Diffusion over a considerable area is 
essential. The inclosed carbon arc has 
an excess of violet rays, which is a dis- 
advantage. Color strips about an inch 
wide with two diffusing screens two 
inches apart give good service for tex- 
tile work, yielding 60 to 70 foot-candles 
one foot below the screen. 

Dr. Bell pointed out the advantages 
of the gas-filled lamp in color matching 
owing to continuity of spectrum. It 
was stated that for color matching in 
department stores 15 to 20 foot-candles 
is satisfactory. l 

The first speaker at the evening ses- 
sion was D. Cromfield, who took as 
his subject “Illumination as related to 
Architecture and Decoration.” He 
pointed out the desirability of close 
relations between architects, engineers 
and fixture designers. He referred to 
the lighting installation of the new 
Copley-Plaza Hotel, Boston, where the 
decorative schemes of various rooms 
called for a careful study of appropri- 
ate fixtures. Features of the various 
types of lighting were discussed, with 
reference to their aptness to the sur- 
roundings. 

Mr. Cromfield said the John Hay 
Memorial Library at Providence, R. I., 
was the first building in the world to 
be lighted throughout by the indirect 
method. Lamps are located in alter- 
nate bays of the ceiling, giving shad- 
ows which are restful to the eyes. The 
indirect mode of lighting the reading 
room resulted in the saving of 66 per 
cent of energy expenditure required for 
table lighting. Views of modern instal- 
lations in banks, hospitals, etc.. were 
shown. 

A paper by M. Luckiesh, was pre- 
sented by S. C. Rogers, the subject 
being “Safeguarding the Eyesight of 
School Children.” 
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Electricity in Cotton Duck Mills. 


The textile business is very old. In 
the beginning it was necessary to lo- 
cate the mills adjacent to some water- 
power site in order to obtain the neces- 
sary driving force. With the advent 
of the steam engine, there was more 
choice as to location, but it was still 
desirable to provide a water supply 
for condensing purposes, and to have 
facilities for the delivery of fuel. With 
the advent of the electric motor the 
location of the mill became practically 
independent of these limitations and 
could be at a point most suitable from 
the manufacturer’s standpoint. 

The business at the present time is 


This article describes the proc- 
esses involved in cotton-mill 


operation, outlining the advan- 
tages of electric motor drive and 
describing a typical installation 


# 


using central-station power. De- 
tailed motor data are given on 
this and two other plants manu- 
facturing cotton products. 


and to the incidental expenses in con- 
nection with the operation of his plant. 
The fact that the installation of mo- 


is limited by distance and by the rela- 
tive location of machinery and prime 
mover, while electric power may be 
conveniently transmitted over long dis- 
tances and to any location. The other 
reason is that electric drive permits the 
application of the power directly to 
the machine to be driven, thus making 
possible the maintenance of constant 
speed at the driving pulley or gear, 
which means increased and better out- 
put. 

These are the fundamental advan- 
tages of the electric drive. Where 
cheap electric power can be purchased 
from a large electric supply company, 


individual Motor Drive in Picker Room of Cotton-Duck Mill. 


practically standardized in all its de- 
tails. So far as the machinery em- 
ployed is concerned, all plants use sub- 
stantially the same form of apparatus. 
The price obtainable for the same kind 
of product at the same time by different 
manufacturers is also practically iden- 
tical. Therefore, the manufacturer, in 
order to make attractive returns on 
capital invested must look to the eco- 
nomical operation of his factory, to 
increased output from his machines, 


tors in cotton mills has increased from 
18,000 horsepower in 1900 to 536,450 
horsepower in 1914 shows conclusively 
that the electric motor in this industry 
has come to stay. 

There are two primary reasons for 
the installation of motors in preference 
to mechanical drive. One is that the 
location of buildings and machinery is 
independent of the source of supply 
of the power necessary for its opera- 
tion. The supply of mechanical power 


the question of more economical opera- 
tion may become a factor in deciding 
between mechanical and electrical 
drive. 

One of the largest and best equipped 
cotton mills in the South, after ex- 
perimenting with 40 individual motors, 
has installed more than 1,200 of these 
small individual drives on looms, spin- 
ning frames, and twisting frames. be- 
cause the tests showed conclusively 
that the individual drive effected an 
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increased production and a better qual- 


ity of cloth. This is accomplished by 


maintaining a uniform speed at the 
machines, the motors being geared di- 
rectly to the looms and frames. Theo- 
retically, a belt drive should give as 
good speed regulation at the machine 
as a motor drive, provided the speed 
of the prime mover is constant. Prac- 
tically, however, the speed is never uni- 
formly maintained with a belt drive, 
due to. slippage of belts from numer- 
ous causes. On a loom, especially, it 
is impossible to give constant speed 
with a belt drive. 

There is necessarily a large amount 
of capital invested in the machinery 
of a cotton mill. For instance, a 200- 
inch loom weaving heavy duck, may in- 
volve an outlay of as much as $7,500 
for its installation. It is therefore im- 
portant that such machinery should 
produce its maximum output, for the 
overhead charges are the same, whether 
the machine is producing 50 per cent, 
75 per cent or 100 per cent of its pos- 
sible maximum, and obviously any in- 
creased output with a direct electric 
drive over the output with a me- 
chanical belt drive will tend to cheapen 
the entire output considerably, where 
the overhead charges are relatively 
high. 

Whether electric energy can be ad- 
vantageously purchased, depends alto- 
gether on the price that may be offered 
by the central-station company, as- 
suming, of course, that the central sta- 
tion is able to supply continuous power 
with good voltage and frequency regu- 
lation. 

Some textile mills have veritable cen- 
tral stations themselves and are able 
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Four-Frame Drive for Twisters. 


to make their energy at a low figure. 
All of them operate under very favor- 
able conditions as to load-factor, this 
running, in the majority of plants, close 
to 85 per cent during the operating 
time. Many of the plants run 20 hours 
per day. For a central station to com- 
pete successfully with such a private 
plant, the rates must be on a rock- 
bottom basis. 

The process of the manufacture of 
cotton may be briefly outlined as fol- 
lows: The cotton arrives in bales 
weighing between 400 and 500 pounds. 
Before the bales are opened the cot- 
ton is sampled and weighed. The 


Four-Frame Drive for Spinning Frames. 


bales are then opened and the cotton is 
fed into what are known as openers, 
which begin the process of cleaning 
the dirt, seed and other foreign ma- 
terial from it and to loosen and beat 
the cotton. From the openers the 
loose cotton is carried to what are 
known as breaker lappers, usually by 
means of a suction fan. Here the cot- 
ton is still further cleaned and beaten 
and comes out in the form of a roll of 
layer cotton, about 30 inches wide and 
possibly one-half inch thick, known as 
a lap. Several of these laps are then 
fed through a finisher lapper, which 
further cleans the cotton, and com- 
bines the layers of the several laps of 
cotton into a single layer. The cotton 
comes from these machines in the form 
of rolls or laps. These lap machines 
are generally referred to as pickers, and 
the “Picker House” is either a separate 
building or separated from the other 
portion of the mill by fireproof walls, 
due to the frequent fires which occur 
in the loose cotton. 

These laps are then fed into what 
are known as carding machines which 
continue the process of cleaning, 
straightening the fibers, and delivering 
the cotton in the form of sliver about 
an inch in diameter, which is auto- 
matically coiled in fiber cans, about 
four feet high and 16 inches in diam- 
eter. When these cans become full 
they are taken to the drawing frames. 
Three or four of these loose slivers 
are here combined into a single and 
more compact form, known as draw- 
ing sliver, and while passing through 
the frame it is drawn out or stretched 
considerably. This drawing out is ac- 
complished by means of two sets of 
revolving rolls through which the sliver 
passes, the last set of rolls revolving 
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Motor-Driven Drawing Frames. 


at a higher rate of speed than the first 
set or rear rolls. While passing be- 
tween the two rolls the cotton is 
stretched or drawn out, which tends to 
straighten out the fibers and increase 
the strength. From the drawing 
frames the sliver passes to the slub- 
bers, which draw out the cotton still 
further, by mfeans of rolls somewhat 
similar to those in the drawing frames, 
and wind it on large spindles in the 
form of what is known as slubber rov- 
ing, the sliver being twisted somewhat 
during the process. From the slubbers 
the spindles of slubber roving are car- 
ried td the fly frames or speeders 
which continue the same process car- 
ried on in the slubbers, namely, the 
drawing out and twisting several of the 
strands together. On these frames the 
cotton is wound on spindles in the form 
of fly frame roving, and carried to the 
spinning frames, where the yarn is 
actually produced. In passing through 
the spinning frame the strand of cotton 
is stretched to several times its ortginal 
length by being fed through two sets 
of revolving rolls, the speeds of which 
bear a definite ratio to each other, this 
depending upon the size of the yarn 
to be produced. After passing from 
the rolls the thread is spun at a high 
rate of speed, as high as 9,000 revolu- 
tions per minute, and wound on a 
wooden spindle. This spindle speed is 
governed by the use to which the yarn 
is to be put, whether for the warp or 
filling, and has a considerable effect 
on the power required to drive the 
frame, the higher the speed the greater 
the power required. From the spin- 
ning frames the yarn is carried to 
spoolers which transfer the yarn from 
the spindles to large spools. The 


yarn is then usually taken to the twist- 
ers, which twist several yarns together 
to make various weights and qualities. 

From the twisters and spinning 
frames the yarn goes to the spooling 
and warping machinery which prepares 
it for the looms which weave it into 
cloth of various kinds. 

The whole process of the production 
of yarn from the raw cotton consists in 
cleaning, straightening and drawing out 
of the fibers, and spinning and twisting 
same to impart body and strength. 

During the process of working the 
cotton it is necessary to maintain a 
certain degree of humidity in the at- 
mosphere of the mill, usually between 
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65 and 70 degrees. This is accom- 
plished usually by a separate humidify- 
ing system, the humidifiers being 
placed at convenient places through- 
out the mill and automatically 
controlled. From these humidifiers a 
fine vapor iS sprayed into the room. 
Other systems combine the heating, 
ventilating and humidifying system in 
one, using blower fans to distribute 
the conditioned air through the mill. 

Cotton mills are sometimes rated as 
to size by the number of spindles. 
This refers to the number of spindles 
on the spinning frames, which are a 
measure of the capacity of the mill . 
for the production of yarn. If the mill 
weaves cloth it is necessary to give 
the number and size of looms, in addi- 
tion to the number of producing spin- 
dles, in order to fairly represent the 
capacity of the mill. 

The selection of the proper sizes of 
motors for cotton mills should be made 
with a great deal of care, particularly 
for individual drives, and tests should 
be run with a test motor, if possible, 
to determine exactly the power re- 
quirements. If a motor of too low rat- 
ing is installed it will certainly give 
trouble sooner or later, due to the con- 
tinuous service exacted from it. On 
the other hand the installation of mo- 
tors of too high rating will result in 
an investment considerably more than 
necessary for an adequate drive. 

Pickers, openers and other machines 
frequently have self-contained blowers 
and the speeds of these blowers should 
always be checked for if they have 
been speeded up beyond normal there 
will be a considerable increase in the 
power required. In the case of 
spinning frames, a careful survey 
should be made of the size and quality 
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of yarn produced or to be produced 
in the future, and speeds determined 
exactly, as a three per cent or greater 
variation in speed means trouble in 
the operation of the frames. 

If motors are to have very little at- 
tention after installation it is well to 
have a motor which does not depend 
upon circulation of air through venti- 
lating ducts in the motor to keep its 
temperature down to safe limits, as 
these ducts soon become full of lint 
or “fly’—which is always present in 
the picker, carding and spinning rooms 
unless the ducts are blown out very 
frequently. The oiling device on the 
motors should also receive careful at- 
tention, particularly as regards the ex- 
clusion of dust and “fly”; and in the 
case of motors for ceiling mounting, 
leakage of oil from the oil wells should 
be provided against. 

The following account is intended to 
be descriptive of the electrical layout 
of a modern textile mill, and to show 
the method of supplying energy to 
such mill from the central-station pow- 
er lines. 

This mill receives raw cotton in 
bales, puts it through all processes, and 
turns out as finished products yarn, 
twine, sash cord, cotton duck, lamp 
wicks, mail bags, and canvas leggins. 

Electrical energy is supplied by the 
Consolidated Gas, Electric Light & 
Power Company, of Baltimore, in the 
form of 13,000-volt, three-phase, 25- 
cycle current and is distributed at 550 
volts for motors and 115 volts for 


Motor-Driven Carding Machines. 


lights. Before its enlargement this mill 
was driven by a 1,000-horsepower Cor- 
liss engine and rope drive was used 
throughout. 

The energy is brought a distance of 
four miles from the substation of the 
central-station company, part of the 
transmission cable being overhead and 
part underground. The cable is in dupli- 
cate the entire way. 

Service enters the mill substation 
through an underground lead-covered 
cable passing through an automatic 
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1£,000-volt oil switch, thence through 
tile duct to the high-tension bus, this 
bus consisting merely of the extension 
of the high-tension cables supported 
on pipe frame work and on suitable 
The lighting transformer 


insulators. 


Motors Driving Spinning Frames. 


is connected to the high-tension bus 
by means of disconnecting switches. 

For motor service there are four 400- 
kilovolt-ampere, 13,000 to 550 volts, 
oil-insulated, self-cooled transformers, 
one being a spare unit, the leads from 
which are fitted with Dossert con- 
nectors to facilitate quick connection 
in case of trouble. The lighting trans- 
former is a 100-kilovolt-ampere, three- 
phase, 13,000 to 115 volts, unit. 

The high-tension switchboard has 


mounted on it a watt-hour meter, a 
voltmeter, an ammeter and a graphic 
wattmeter, all connected in the high- 
tension side of the service. 

From the transformer house nine 
300,000-circular-mil cables in iron con- 
duit transmit the 550-volt energy to the 
distributing switchboard. The lighting 
circuit consists of three 200,000-circular- 
mil cables carried over in same man- 
ner. The switchboard is located in the 
old engine room and the cables are 
brought out at a point near the roof 
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of the transformer house, which is 
nearly on a level with the floor of the 
engine room, necessitating only a very 
short run. The switchboard consists 
of eight panels of blue Vermont 
marble, one of which is the main power 
panel, mounting one automatic oil 
switch, a totalizing watt-hour meter for 
power, an indicating voltmeter and a 
recording voltmeter. The main light- 
ing panel carries a circuit-breaker and 
a totalizing watt-hour meter for the 
lighting. There are five distributing 
panels for the power circuits, each of 
which mounts two automatic oil 
switches and two watt-hour meters, for 
measuring the energy used by various 
departments. There is one distribut- 
ing panel for the various lighting cir- 
cuits, mounting four main switches and 
a number of smaller switches. 

A small generating set was used for 
an emergency lighting circuit, but plans 
have been drawn for the replacement 
of this set with a small sturage battery. 

The main automatic oil switch for 
the 550-volt power service is of the in- 
stantaneous operating type on over- 
loads, while the automatic switches on 
the various power circuits have an in- 
verse time limit. The plan here is to 
prevent the circuit switches from go- 
ing out in starting up the large squir- 
rel-cage motors, which require heavy in- 
stantaneous currents in starting. The 
main switch has its relays set high 
enough to carry several times the 
heaviest current required in starting 
any of the motors and would operate 
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Motor-Driven Sewing Machines. 


only in case of severe short-circuits or 
possible grounds. 

From the switchboard all circuits are 
carried in conduit to the various floors 
of the mill. All cutouts and knife 
switches are mounted in iron boxes. 
Textile-type oil switches which are 
used in starting five-horsepower, 7.5- 
korsepower and 10-horsepower motors 
on individual and four-frame drives, 
and the oil-immersed circuit-breakers 
used to start the 15-horsepower, 20- 
horsepower and 25-horsepower motors 
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Cotton-Mill Data—Sheet No. 1. 


The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for twenty-four hours every day of power corresponding to the rated capacity of the motors con- 
nected. An operating-time load-factor of 100 per cent represents the use of the rated capacity of the motors 
for the running hours per day specified for each installation. 


Plant No. 1. This is a 19,584-spindle mill which receives cotton in bales, puts it through all processes, and turns 
out as finished products yarn, twine, sash cord, cotton duck, lamp wicks, mail bags and canvas leggins. Full 
plant runs 10 hours per day, and at night between 300 and 400 ‘horsepower is used for certain departments. 


Total connected horsepower, 2,139. Total number of motors, 130. Average kilowatt-hours per month, 316,083. 
Kilowatt-hour consumption for 12 months: 


Month Kilowatt-hours Month Kilowatt-hours Month Kilowatt-hours 
January ....... ae 329,100 May- cect a -batewns 316,900 September .......... 304,200 
February ............ 318,100 JUNC: 2 oseeee cues 317,700 October ..........00. 357,200 
March cc.isak viaciss 334,100 Daly: 23ers ee Gae es 282,600 November .......... 316,700 
April 2603528 ceasceus 329,600 AMUQUSt -2eoycs04 56 ode 266,800 December .........0. 318,000 


Load-factor, 27 per cent. 
Motor INSTALLATION. 


The following is a list of the motors with their respective drives. 


Supply of service is three-phase, 25 cycles, 
13,200 volts, transformed to 550 volts for motors. 


No. | power -| RoE | Pulleys n 
8 10 1,420 2 Each driving one two-beater Kitson breaker. 
10 7.5 1,420 2 Each driving one two-beater Kitson finisher picker. 
8 5 1,420 1 Each driving one single-beater Kitson opener. 
3 7.5 705 2 Four 72-spindle slubbers each. 
1 5 705 1 Two 72-spindle slubbers. 
4 7.5 705 1 Drawing frames, 40 deliveries each motor. 
2 10 705 1 Drawing frames, 44 deliveries each motor. 
1 100 720 2 Driving 64 carding machines. 
1 125 720 2 Driving 78 carding machines. 
8 7.5 705 2 Donus Four 72 to 84-spindle fly frames each. 
1 10 580 Elevator, 3,000 pounds, 60 feet per minute. 
24 20 1,440 2 Double. Four 204-spindle ring-spinning frames, each motor. 
3 25 720 . 2 Double} i : ; 
7 20 720 2 Double >| Four 96-spindle ring twisters, 3 to 13 ply, on each motor. 
6 15 1,440 2 Double D 
1 20 1,430 2 Driving 22 100-spindle spoolers. 
1 10 1,420 1 Driving one No. 7 Sturtevant fan. 
1 7.5 1,420 1 Driving lap machine. 
1 5 1,420 1 Driving lap machine. 
3 30 1,430 1 Each driving one five-beater waste machine. 
1 |5 1,420 1 Willow machine. 
1 75 480 2 Driving 12 20-inch looms; two 120-inch looms; one scapper and 
press; more to be added. 
1 75 480 2 Driving 16 26-inch, 48 36-inch, 20 48-inch looms. 
1 75 480 1 Driving 20 10-spindle cop winders. 
1 15 710 2 Driving 9 six-spindle tube winders. 
2 30 470 2 Driving 34 lamp-wick looms, each. 
1 5 700 Geared Driving 11 heavy sewing machines. 
1 10 710 2 Driving 30 sewing machines and 10 small Grommets, riveters and 
presses. 
1 3 460 1 Driving printing press. 
1 10 710 1 Driving rope starcher and winder. 
1 50 470 2 Driving six ballers, eight braiders, one 72-spindle twister. 
1 20 710 1 Driving 10 lamp-wick beamers, two Haskell-Dawes rope singlers, 
two Haskell-Dawes rope doublers. 
1 5 705 1 Driving three warp mills, 250 to 300 ends. 
1 40 470 1 Driving one 148-inch, one 134-inch, three 176-inch, one 120-inch, 
roe nel one 84-inch, six 27-inch looms, weaving heavy 
uc 
1 30 1,420 1 Driving one hand beamer, heavy. 
2 1 455 1 Driving one 25-yard warp mill, each. 
2 3 700 1 Driving 12 sewing machines, each. 
1 50 715 1 Driving one 90 bv 29-inch double Sterling fan, 400 revolutions 
per minute. 
1 20 710 1 Driving one 8 by 10-inch, 36 revolutions per minute, Knowles 
triplex pump, humidifying system. 
1 10 710 1 House-water pump. 
1 10 420 1 Driving one 6 by 6.5-inch triplex boiler-feed-water pump. 
1 7.5 465 1 Driving one No. 4 American Moistening Company air compress- 
or, 180 revolutions per minute. 
1 3 700 1 Dry house. 
1 2 1,420 1 Forge shop. 
1 7.5 1.420 1 Driving one 7-foot open-side planer. 
1 3 1,410 1 Turret lathe. 
1 10 710 1 Group machine shop. 
1 10 710 1 Group carpenter shop. 
3 5 1,420 Miscellaneous. 
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Cotton-Mill Data—Sheet No. 2. 

Plant No. 2. This is a 7,280-spindle mill which receives cotton in bales, puts it through all processes, and 
turns out as finished product yarn and cotton duck. Plant runs ten hours per day, six days per week. 

Electric power used only for weaving and twisting. 

Total connected horsepower, 135. Total number of motors installed, 3. Average kilowatt-hours per month, 
25,217. Kilowatt-hour consumption for 12 months: 
Month Kilowatt-hours Month Kilowatt-hours Month Kilowatt-hoyrs 
January 26<siiiashiws 28,500 MAY. ccag5euecvacx 25,300 September ......... 24,200 
February ........0. 28,500 JUNC E E 24,600 October ........... 23,600 
March ....... PEI 27,500 July EREN I 22,700 November ...... Bete 24,700 
April ..... pinen ene 26,200 AUUSt.. occa cesses ; 23,500 December .......... 23,300 


The following is a list of the motors with their re spective drives. The supply source is three-phase, 60 


cycles, 4,000 volts. 


N Horse- Speed 

iss power R. P. M. 
1 50 900 

1 50 900 

1 35 720 


Transformed on premises to 220 volts, three-phase. 


Application. 


a ee Se 

Driving eight 54-inch duck looms (Crompton & Knowles); six 64-inch 
duck looms (Crompton & Knowles); two 84-inch duck looms (Cromp- 
ton & Knowles); two 72-inch duck looms (Crompton & Knowles); 
two 100-inch duck looms (Crompton & Knowles); two 132-spindle 
ring twisters; four small cop winders. 

Driving four 132-spindle ring twisters; and eight 96-spindle ring twisters. 

Driving six 22-inch duck looms (Crompton & Knowles); 12 44-inch 
duck looms (Crompton & Knowles); eight 30-inch duck looms 
(Crompton & Knowles); one 208-inch extra heavy duck loom 
(Crompton & Knowles); one 178-inch extra heavy duck loom 
(Crompton & Knowles); one 160-inch extra heavy duck loom 
(Crompton & Knowles). 


This plant consists of a group of four mills using electric power in certain departments of each mill. 
Plant runs ten hours per day, 6 days per week. 


Total connected horsepower, 782.5. 


month, 77,683. 


Total number of motors installed, 23. Average kilowatt-hours per 


Kilowatt-hour consumption for 12 months: 


Month Kilowatt-hours 
January: .4sivevacdes 67,120 
February .......+. 53,480 
March ...... Sere 76,830 
ADI cox si eeer es eas 74,150 


Load-factor, 18 per cent. 


Month : Kilowatt-hours Month Kilowatt-hours 
Mayhew stateoer: 66,950 September ......... 96,485 
June ......... neuen 70,390 October ........... 110,935 
July Goarin in Seales 62,450 November ......... 98,960 
August ............ 82,930 December ......... 71,520 


MotTor INSTALLATION. 


The following is a list of the motors with their respective drives. Supply source is three-phase, 25 cycles, 
13,000 volts, transformed on premises by two banks of three 100-kilovolt-ampere transformers each. 


No Horse- Speed 
` power R. P. M. 

1 20 750 
1 100 750 
1 30 750 
1 100 750 
1 15 1500 
1 -30 750 
1 100 500 
1 50 750 
1 75 750 
1 100 , 750 
8 5 1500 
1 75 750 
3 7.5 1500 
1 25 1500 


Application. 


a E E E E 
Driving two 16-inch by 10-foot screw-cutting engine lathes; one 24-inch 


by 12-foot screw-cutting engine lathe; one 15-inch shaper; one double 
emery wheel; one grindstone; one 16-inch upright drill; one 30-inch 
blower for forges; one horizontal wood-boring machine; one No. 2 
Universal trimmer; one 12-inch by 6-foot wood-turning lathe; one 
30-inch fan (Sturtevant). 

Driving four Kitson five-section hard-waste machines. 

Driving one No. 2 tube winder; three shear-blade wick cutters; two disk- 
blade wick cutters; one power press; one printing press. 

Driving one spooler 60 by 5.75 by 7 by 5 inches; three 72-inch reels: five 
one-spindle tube winders; 20 Seine twine spool twisters; 24 Seine twine 
skein twisters; two Singer sewing machines; one elevator for freight; 
four twine bundling presses; one hydraulic press. 

Driving 36 six-inch Kitson bale breakers; three Kitson lattice-feed break- 
ers; three No. 7 Monogram blowers. 

Driving one Ingersoll-Rand air compressor. 

Driving one Kitson card and picker waste cleaner: four 36-inch Kitson 
openers with automatic feeders; four 40-inch Kitson breaker lappers, 
one beater; six 40-inch Kitson intermediates with one beater and 
eveners; six 40-inch Kitson finishers with one beater and eveners; 
one waste baling press. 

Driving two 134-inch—126-inch heavy duck looms (Crompton & 
Knowles); one 54-inch—52-inch extra heavy duck loom (Poole & 
Hunt); one 64-inch—60-inch extra heavy duck loom: one 64-inch— 
52-inch extra heavy duck loom; one 70-inch—62-inch extra heavy 
duck loom; two 82-inch—74-inch extra heavy duck looms: two 
134-inch—122-inch extra heavy duck looms; two 62-inch—56-inch 
medium duck looms; one 15-yard circular warp mill; one 10-spindle 
Lazenby cop winder: one 30-inch—82-inch Mt. Vernon chain beamer: 
one 30-inch—156-inch Poole & Hunt chain beamer. ? 

Driving one Ingersoll-Rand air compressor: one 10-kilowatt, direct-cur- 
rent generator: one 190-inch—176-inch heavy duck loom: one 178- 
inch—165-inch heavy duck loom 

Driving 100 medium duck looms. 

Driving four Kitson intermediates and four Kitson finisher lappers on 
each motor. 

Driving three 5-beater waste machines. 

Driving three Kitson breaker lappers. 

Driving three Kitson two-beater openers. 
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on the four-frame drives, are mounted 
either on post directly adjacent to ma- 
chine, as in the case of the individually 
driven pickers, or mounted in groups 
on iron frame work in the window 
spaces as in the case of the four-frame 
drives on twisters, spinning frames, 
slubbers, etc. 

The motor installation consists of 
130 motors of a total capacity of ap- 
proximately 2,200 horsepower, driving 
general cotton-mill machinery, as well 
as carpenter shop, a machine shop, a 
blacksmith shop. The various motor ap- 
plications are given in the accompany- 
ing motor schedule. Some typical ap- 
plications are shown in the illustrations. 

The picker-room machinery is all in- 
dividually driven, the motors being 
mounted directly on the “A” frames 
of the machines and belted direct from 
motor shaft to beater shaft of picker. 
The card room is group driven by 
two large motors; drawing frames are 
group driven by small motors, and 
slubbers are driven two and four frames 
per motor. 

Fly frames 


spinning frames and 
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Municipal Plant Effects Economy 
by Buying Power from Private 
Company. 

As a result of abandoning its isolated 
generating plant and buying its energy 
supply from the Boston Edison Com- 
pany, the town of Wakefield, Mass., a 
northwestern suburb with about 11,000 
population, has been enabled to reduce 
its maximum net commercial rate from 
12 to 10 cents a kilowatt-hour, begin- 
ning April 1. 

The town established a municipal 
lighting plant in 1894, producing both 
gas and electricity. During the past 
year or two the demand exceeded the 
generating capacity and the town pur- 
chased an auxiliary supply of energy 
from the municipal plant of the adja- 
cent town of Reading. October 19, 
1914, Wakefield entered into a contract 
with the Boston Edison Company. The 
total energy delivered to the Wakefield 
switchboard in 1913 was 392,953 kilo- 
watt-hours, of which 265,373 kilowatt- 
hours were generated at the town’s 
steam plant and 127,580 kilowatt-hours 
procured from Reading. In 1914 the 
town generated 210,155 kilowatt-hours 
up to October 19, and had bought 104,- 
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twisters are all driven by the so-called 
four-frame motor drive, the motors be- 
ing mounted on the ceiling and pro- 
vided with a double pulley on each end 
of shaft to which the four frames are 
belted direétly. Spoolers are group 
driven. All looms and winders are 
group driven, but individual drive on 
some of the large looms is being con- 
sidered. 

All motors are of the squirrel-cage 
induction type, many of them being 
designed especially for téxtile service. 

The method of mounting the motors 
on the ceiling is shown in one of the 
illustrations which shows the mounting 
of four-frame, 20-horsepower motor in 
the spinning room. The stringers are 
6 by 8 inches, yellow pine, this size 
being adopted for even the smallest 
motors as it comes within the specifi- 
cations of “slow-burning” material. In 
the case of the 100-horsepower and 
125-horsepower motors, each single 
stringer is reinforced by bolting two 
additional stringers to it. All other 
sizes of motors are hung from two 
stringers as shown in illustration. 
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627 kilowatt-hours from the town of 
Reading, and since that date has 
bought 111,580 kilowatt-hours from the 
Edison Company. Current bought 
from both sources cost $4,739.98, or 2.19 
cents per kilowatt-hour. Current gen- 
erated at the town’s plant cost about 
4.5 cents a kilowatt-hour, including in- 
terest’ and depreciation. 

The plant, which is now offered for 
sale, consists of two 125-horsepower 
McIntosh, Seymour & Company hori- 
zontal engines, each of which drove a 
90-kilowatt alternating-current General 
Electric generator, rated 2080/2300 
volts. There are two 5.5-kilowatt Gen- 
eral Electric exciters. The apparatus 
was not discarded because obsolete, but 
the fact that the demand had greatly 
exceeded the capacity made it neces- 
sary either to install a larger generat- 
ing equipment, or else purchase energy 
from another source. The tendency of 
the times in resorting to large central 
stations as the economical source of 
electrical supply is in the Wakefield 
case again exemplified. 

Electricity is delivered, over .a. spe- 
cial pole Jine built for the town from 
the Stoneham-Wakefield line. 
transmission line is of sufficient’ capaci- 
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The lighting is laid out for three- 
phase distribution, as it was feared 
that trouble might develop from flicker- 
ing on the 25-cycle circuit unless this 
were done. The three-phase service is 
supplied from a 100-kilovolt-ampere, 
13,000-volt to 115-volt, three-phase 
transformer. The wiring layout has 
been designed so that the two middle 
rows of lamps are controlled separately 
from each of the outside bays. This 
permits the lighting of the middle 
length of the mill in the early part of 
the afternoon or on a cloudy day. The 
control is further divided on the two 
lower floors so that ome end of the 
mill can be lighted independently of 
the other end. 

The lighting units range in size from 
60-watt to 250-watt tungsten lamps. All 
lamps are fitted with metal reflectors 
and are mounted from 10 to 12 feet 
above the floor level. It might be noted 
here that the 25-cycle lighting has 
proved entirely satisfactory in all por- 
tions of the mill, the flickering of the 
lamps not being pronounced enough to 
be perceptible.’ 
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ty to serve the town for many years. 
Under a special arrangement, the cop- 
per wire is rented to the town. 

The greatly reduced cost of current 
at the switchboard, and especially the 
very low cost of non-peak energy, it is 
expected, will enable the town to build 
up a large power load, and thus pro- 
mote local industries. The net rate 
runs from 7 down to 3 cents. 
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Testimonial Advertising Effective 
in Louisville House-Wiring 
Campaign. 

Testimonials of home owners who 
have contracted for electric lighting in- 
stallations, with pictures of their home. 
are being used by the Louisville (Ky.), 
Gas & Electric Company, in its news- 
paper advertising to further its home 
owners’ house-wiring campaign, atten- 
tion being directed especially toward 
the cottage owners of the city, which 
the company is making a special effort 
to interest. The first of the series. con- 
tains a three-column cut of the cot- 
tage of C. H. Deehne, a frame affair 
and a typical working man’s home in 
Louisville. Underneath is the follow- 


ing: 
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“It cost just $23.94 to equip the six 
rooms of this modest but comfortable 
home for electric service. C. H. Deehne, 
the owner, 930 South Shelby Street, is 
well satisfied with the installation, 
which consists of one two-light fixture, 
two one-light chain pendant fixtures, 
three drop cords, complete wiring and 
Mazda lamps.” 

Robert Montgomery, manager of the 
commercial department of the compa- 
ny, said that there was a wealth of these 
testimonials available. Cottage owners 
who have taken advantage of the re- 
cently announced offer to equip four- 
room houses for electric service are 
generally willing to permit pictures to 
be taken and to tell of some of the 
advantages they have obtained. The 
one-month’s free service is attracting a 
good many house owners and one 
salesman for the company is credited 
with 60 signed contracts in 30 days. 

The proposal is working out in an in- 
teresting way among the smaller homes 
of the city, both when they are owned 
by their occupants and when owned by 
landlords. In some cases the tenants 
have done the work themselves, pay- 
ing for it; some have prevailed on the 
landlords to make the installations by 
agreeing to pay a dollar a month more 
on the rent; some cases are on record 
by which the tenants make the im- 
provement and pay for it. withholding 
stated amounts from their rent pay- 


ments until the obligation is cleared up. | 
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A Campaign for Increasing Hours 
of Show-Window Lighting. 

The Dayton Power & Light Com- 
pany has recently undertaken a cam- 
paign to induce merchants to keep their 
show windows lighted for longer peri- 
ods at night and considerable newspa- 
per advertising has been done to im- 
press upon the business men the value 
of well lighted stores and windows. In 
this effort the central station had the 
co-operation of the Greater Dayton As- 
sociation and other civic bodies and re- 
cently the local newspapers have sup- 
ported the campaign editorially. In an 
editorial entitled “More Light,” one of 
the dailies says: 

“We are inclined to emphasize the 
appeal of the local lighting company 
for more illumination at night. If any- 
body shall accuse the lighting com- 
pany of having a selfish motive in the 
agitation, we shall reply that if so com- 
mendable a campaign happens to coin- 
cide with the financial interests of the 
company, so much the better. We are 
willing to give its officials credit for 
enough public spirit to want the reform 
effected for the good of the town, apart 
from its own interest. 

“As a matter of fact, nobody seems 
to have thought much about it. The 
lights in the store windows have been 
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turned off at 9 o’clock as a matter of 
habit. It has probably been considered 
as unnecessary and useless—that no- 
body would care if the lights were left 
on for two hours longer. 

“We do not believe that is the case. 
“Window-shopping’ is a favorite recre- 
ation with many people. Husbands and 
wives are often so situated that the 
only time they have to go down town 
together is at night. Usually they go 
down to the theater, or for some other 
entertainment, and expect to look at 
the show windows before they start 
home. 

“No merchant has a definite idea or 
the number of sales that have been 
made by his windows. It is certain 
that nearly all of Dayton’s storekeep- 
ers have placed a high estimate on the 
value of window displays. In view of 
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merchants calling their attention to the 
two principal reasons for better and 
longer show-window lighting as 
brought out in the comment: (1) that 
more people would be brought down 
town in the evening to see the displays; 
and (2) that windows should remain | 
lighted for civic reasons. 
—+._ $6). @——_—__. 


“House Electric” at Rockford. 

The accompanying illustrations show 
the exterior and two of the rooms of a 
House Electric which was conducted by 
the Rockford (Ill.) Electric Company 
during the first week in April. Although 
many original and effective advertising 
and sales plans have been prepared for 
the company’s spring house-wiring cam- 
paign it is doubtful if any plan could 
have been carried out that would have 
created greater interest in electricity for 
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Electric Building 


April Ist to 10th the Rockford Electric Compaay will exhibit 
in their office, 116 South Wyman Street, products of the many masufactunag plaats 


Never before has the Rockford Public had an opportunity to 
see an exposition covering every branch of industry that Rochford possesses. 
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part Electricity plays in thre productien of Rockford made goods. 
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Newspaper Advertisement Published During Rockford Show. 


the trouble and expense to which they 
are put to dress them attractively, it 
would seem worth while to make them 
visible as long as there are people in 
the street. 

“There is another side—the impres- 
sion that is made upon strangers, and 
there are more of them in Dayton than 
people have any idea there are. Many 
famous attractions bring them here. 
They are all curious to know if Dayton, 
in all respects, equals the reputation 
she has in certain directions. Many an 
impression is not as favorable as it 
might be if there were a later illumina- 
tion of the streets at night. 

“Dayton is well past the small city 
stage. In every important respect she 
is a metropolitan city. The smaller 
details ought to be so looked after that 
everything is in keeping with our 
standing and reputation.” 

Thomas F. Kelly, sales maanger of 
the lighting company, had special let- 
terheads made with this editorial printed 
thereon and letters were sent to all 


domestic uses than the display in this 
house. During one day when-a count 
was made of the attendance 850 people 
attended and it is conservatively estimated 
that the total attendance for the week 
aggregated well over 4,000. 

The idea of displaying electrical fix- 
tures and appliances in their natural set- 
tings in the home was conceived last 
year and the success of that display lead 
to the exhibition this year on a greater 
scale. Last year the house, as well as 
all the furnishings, was sold several days 
before the expiration of the exhibit, with 
the result that this spring several build- 
ers offered new homes long before the 
dates for the show were decided upon. 
A modern home on the principal resi- 
dential street of the city was selected, and 
the local house-furnishing stores were in- 
vited to equip the various rooms with 
suitable furniture, pictures, decorations, 
etc. Likewise the electrical dealers were 
given the opportunity to provide the 
many electrical devices for home use and 
fixtures and lamps of the latest design 
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were installed. A refrigerating machine, 
laundry machines such as washer, ironer, 
dryer, etc., vacuum cleaners and many of 
the smaller appliances were among the 
equipment. Each room was tastily ar- 
ranged and provided with equipment suit- 
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“Made in Rockford Electrically” Show. 

To interest manufacturers in central- 
station service the Rockford Electric 
Company arranged for an exhibition of 


the products made in Rockford by cen-^ 
tral-station power which was held in the . 
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Residence in Which Exhibition of Household Devices Was Held. 


able for use in the particular room in 
which installed. 

No effort was made to sell goods or 
to even compile a list of prospects, the 
idea being simply to acquaint the public 
with the many electrical devices and dem- 
onstrate their convenience and economy. 
Small price tags were attached to the elec- 
trical devices and demonstrators from 
the electric company and the dealers 
were constantly on hand. 

During the display the Rockford Elec- 
tric Company advertised extensively in 


Kitchen of House Electric Showing Electric Appliances. 


the newspapers in conjunction with the 
various merchants who contributed equip- 
ment, each of these advertisements call- 
ing attention to the goods on display at 
the House Electric. 

As was true last year the house and 
all furnishings was sold before the close 
of the display and many leads were se- 
cured by the electric company. 


company’s offices April 1 to 10, during 
discount period. On the opening day the 
attendance was over 500 and many ques- 
tions were asked by the visitors concern- 
ing some phase of service, indicating a 
keen interest on the part of prospective 
users. 

The Rockford Electric Company has 
200 power customers representing an ag- 
gregate connected load of 20,000 horse- 
power. Of the 200 customers about one- 
half are manufacturers, the remainder 
being small power users such as laundries, 


butchers, blacksmiths, elevators, etc. Each 
of the manufacturers was invited to ex- 
hibit a sample of the product made and 
about 75 responded to the invitation. 

The display strikingly demonstrated to 
the prospective power customer the great 
diversity of applications to which the 
electric motor is suited. Among the ex- 
hibits were small household devices such 
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as sink cleaners, etc., as well as expensive 
library and dining-room furniture, pianos,. 
sewing machines, davenports, etc. Also 
small machines, such as pencil sharpeners, 
as well as large milling machines, pumps, 
gears, forgings, etc. Also a great variety 
of miscellaneous products, including knit 
goods, clothing, woolens, paper boxes, 
hardware, cans, stone products, brooms, 
food products, etc. The accompanying 
illustration is a reproduction of a news- 
paper advertisement run during the show. 


Vacuum Cleaner Campaign in 
Toledo 


During a 30-day vacuum cleaner 
campaign conducted by the Toledo 
Railways & Light Company, (Toledo, 
Ohio, 196 machines were sold at a 
total selling price of $9,250. , Hoover 
suction cleaners were handled exclu- 
sively during this campaign and a rep- 
resentative of the manufacturer as- 
sisted the central-station salesmen. The 
city was divided into approximately 20 
districts of approximately 500 resi- 
dences each. A salesman was assigned 
to each district who sent personal let- 
ters to every prospect outlining the 
advantages of the vacuum cleaner and 
inclosing literature. Letters were sent 
each day only to such number of pros- 
pects as the salesman could call upon 
the following day. 

Very little newspaper space was used 
during the campaign but posters were 
used in the street cars during the en- 
tire month. Cleaners were sold on a 
cash and time basis, this being op- 
tional with the purchasers. 


Dining Room of House Electric at Rockford. 


A. K. Young, new-business manager 
of the company, states that this cam- 
paign is being followed this month 
with another one featuring a lower- 
priced cleaner as it is believed that 
there were many who were interested 
but who could not afford one at the 
price of those sold during the last 
campaign. 
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BUSINESS HINTS FOR CON- 
TRACTOR AND DEALER. 


By G. D. Crain, Jr. 


The Professional Aspect. 

The electrical contractor who makes 
it a point to impress upon his cus- 
tomers the fact that he is not merely 
in business to do certain prescribed 
work, but that he is able and willing 
to give expert advice on electrical 
problems, whether or not they involve 
the use of his services, is developing 
a professional phase of his business 
that is bound to be helpful. 

In the first place, the man who is 
regarded as an authority in his line 
always gets first consideration. In- 
cidentally, he makes the customer 
think less of price and more of quality 
work. In the next place, legitimate 
use of the professional relationship in 
most cases leads to business, because 
it seldom happens that the customer 
is not in a position to use the services 
of the contractor, as well as his ad- 
vice. 

“I have a call right now,” said a 
successful contractor the other day, 
“from a prominent woman in this town 
who wants me to come out and make 
some suggestions about the lighting 
arrangements in her house. including 
the installation of some additional fix- 
tures. I am constantly being asked 
the best way to do certain things, and 
by making it a point to give this ad- 
vice freely and cheerfully, without em- 
phasizing the business end of it, I put 
myself in a position to get whatever 
work develops from it.” 

The same thing applies, of course, 
to the exclusive fixture man, who has 
many chances to make suggestions of 
value to his customers and others. 


Do It Smilingly. 


A certain electrical contractor iœ a 
large city of the Middle West is for- 
tunate in being able to see the ultimate 
good beyond the immediate loss. 

Not long ago one of his men tele- 
phoned that in handling a wiring job 
in an old house he had stepper through 
the ceiling. The contractor didn’t hes- 
itate a moment. He had the lady of 
the house come to the telephone, told 
her to have her own plasterer and 
paper hanger repair the break to her 
satisfaction and send him the bills. 

“There isn’t anything else to do.” he 


explained. “The best way out of a pro- 
position like that isn’t to hem and haw 
and try to get the damage settled at the 
lowest possible amount, but to fix things 
to the perfect satisfaction of the custom- 
er. Then, next time, she will remem- 
ber how you handled it, and incident- 
ally will be telling her friends all about 
it. You can’t afford to risk your good- 
will in fighting a claim of that sort. It 
may hurt to have to give up the profit 
on that and several other jobs, but the 
accident was unavoidable, and there is 
nothing else to do.” 

The comment was given point by the 
fact that another contractor in the same 
city now has several law suits on his 
hands because of his methods in dealing 
with such cases and refusing to make 
the repairs promptly and graciously. 
Co-operation in House-Wiring Cam- 

paigns. 

Some times the central station which 
puts on a house-wiring campaign does 
so without first going over the ground 
carefully with the contractors to make 
sure that the terms, etc., are going to be 
satisfactory to them. That is one of the 
sine qua nons of a successful campaign. 

A certain lighting company had a com- 
mercial manager who was not inclined to 
deal diplomatically with the contractors. 
He planned his campaign, told the con- 
tractors what they were going to get for 
the work, and started ahead. It hap- 
pened that his prices ran low, and the 
better concerns declined the business, with 
thanks. The result was that it went to 
others which were not so well equipped 
to handle it, and there was considerable 
dissatisfaction, first and last, at both ends 
of the line. 

A new man is now in charge of that 
end of the work of the lighting company, 
and before he put on a house-wiring deal, 
which is now running, he got together 
with the contractors, went over the pro- 
position carefully, considered their sug- 
gestions and objections, and got in line 
with them. The result is that the con- 
tractors are now taking jobs on the 
agreed basis, in spite of the fact that the 
margin is narrow and in some cases does 
not suffice to make a profit. 

“That chap is all right.” declared one 
of the contractors, referring to the com- 
mercial manager of the central station. 
“He did everything we wanted him to, 
and we went half way to meet him, so as 
to ect the prices down to rock bottom. I 
may lose on one job ‘and make it up on 


another. But I am well satisfied, any- 
how, because getting this work has helped 
me to hold my force together during an 
otherwise dull period. It has helped to 
move supplies, and thus increased my 
buying capacity, and it has made more 
customers for electrical goods.” 

Evidently co-operation of this kind. 
properly carried out, pays. 


` Promote Use of Receptacles. 

The contractor who uses his head can 
often find ways and means to make a 
job more important and valuable and at 
the same time a better proposition for 
the owner. 

One of the points which ought to be 
given attention is that of installing floor 
or wall receptacles in every room. The 
number of current-consuming devices 
now available, and the constant necessity 
of making a connection, is a big argu- 
ment in favor of putting in the recep- 
tacles, especially as it is often decidedly 
inconvenient to have to remove a lamp. 
which is needed, in order to make way 
for a fan, curling iron, vacuum cleaner 
or other appliance. 

“When I have a wiring job in which 
a number of receptacles are not speci- 
fed,” said a contractor, “I point dut to 
the owner the advantage of supplying 
them, showing how it is practically cer- 
tain that various articles will be pur- 
chased from time to time that will re- 
quire connections, and the great conveni- 
ence of having the receptacles already 
there. Almost invariably I get the order 
to go ahead and install them. 

“And it is well to remember that the 
absence of receptacles frequently pre 
vent sales of merchandise. Often 
the salesman gets the prospect inter- 
ested in the goods, but loses the sale be- 
cause the purchaser doesn’t happen to 
have his house equipped with wall or 
floor outlets and isn’t inclined at that 
moment to have them installed. When 
they are put in originally, the sale of 
the goods is made much easier.” 

A real-estate dealer recently said that 
the presence of wall receptacles in the 
upper rooms of a house helped him to 
make a sale. The prospective pur- 
chaser was looking at it, and said that 
he was afraid, in the absence of an at- 
tic, that the second floor would be hot 
in summer. The dealer called attention 
to the provisions for ventilation, and 
then pointed to the receptacles. indicat- 
mg that fans could readily be- put in 
if they were needed. The customef `. 
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liked the idea so well that his objec- 
tions were overcome and he bought 
the house. 


—— ei 


Attachment Plugs. 
Having had many years of expe- 
- rience in the repair business and hav- 
ing learned these facts, I venture to set 
them down. 

Many manufacturers send out their 
small household appliances with a tag 
attached warning the user to not turn 
the device off at the socket but use the 
detachable plug fitting the article. The 
recent makes of sockets will stand 
switching on and off any device of 500 
watts or less, but there are thousands 
of homes with the older types in use. 
Now I always advocate a detachable 
attachment plug for use in the socket 
and instruct patrons to turn the device 
off and on by pulling this plug and not 
the one on the appliance, and to make 
sure that the plug is on the appliance 
and the socket turned on before put- 
ting this plug into the female end, 
thereby giving current to the article 
in question. i 

Plug and contact pins on the de- 
vice, no matter of what make, will 
gradually wear off at the ends and 
become pitted throughout their length, 
caused by making and breaking the 
circuit, causing heating which in many 
cases burns the wire loose under the 
contact screw. The average housewife 
or family man does not understand 
that he should file or clean them. The 
result is the necessary purchase of a 
new plug to fit the device, which may 
be one of a hundred different makes 
and not always on hand by the local 
contractor or lighting company. In- 
convenience in not having the device, 
and loss of revenue by the lighting 
company, are among the results. Now 
I have carefully watched some results 
after explaining my method and where 
the woman has got the habit of always 
having her cord on the toaster or iron 
before inserting the detachable attach- 
ment plug or pulling it, the plug and 
contacts on the device were in perfect 
condition; whereas a new attachment 
plug can be quickly put on and is al- 
ways on hand wherever there is cur- 
rent available, 

A little stunt I use with detachable 
attachment plugs might be of interest, 
I take the cord and tie the standard 
knot in it and put the skinned ends un- 
der the screws of the cap; then turn it 
upside down and fill the recessed lit- 
tle cup with sealing wax flush with rim. 
It makes a nice looking job and keeps 
the wires firmly in place, is a good in- 
sulator, and prevents the little stray 
ends of the cord which sometimes work 
loose where not soldered, from causing 
a short-circuit. 

J. D. Lewis. 
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PRECAUTIONS TO BE OBSERVED 


IN INSERTING CARTRIDGE 
FUSES. 

By T. H. Reardon. 
On numerous occasions wiremen 


have had their hands severely burned, 
their faces scorched and their vision 
either temporarily or permanently im- 
paired owing to the fact that proper 
discretion was not used in the matter 
of replacing cartridge fuses having an 
ampere capacity of from 60 to 100 
amperes and upward. 

If a fuse blows as the result of a 
common overload, it has probably 
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line ` 
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Fig. 1—Lamp Bank for Testing Fuses. 


carried the overload during the time 
limit of 15 or 20 seconds and a similar 
fuse inserted in its place would do 
precisely the same thing provided the 
same demand for current existed. 
Unfortunately many times, espe- 
cially in the case of long lines of in- 
duction motors that are either thrown 
directly on the line by means of sim- 
ple rotary oil switches, or that are 
cut in with compensators that lack no- 
voltage-release devices, it may and 
does sometimes happen that all the 
motor equipment in a room, or at 
least a large part of it, may remain 
connected after the current goes off. 
Imagine a condition like this, and 
have regard for the fact that the start- 
ing current required by apparatus of 
this kind is four or five times as great 


| H10-Volt 30-Watt lam 
Resistance Unit. Fy 


ans 


Fig. 2.—Lightning-Arrester Resistance. 


as the normal operating current; it 
follows that if a wireman should in- 
sert, say, a 100-ampere fuse in a line 
fuse box, to replace a blown fuse, the 
enormous rush of current would cause 
such a fuse to blow with the violence 
of explosion. 

It is necessary, therefore, before in- 
serting a fuse, to make a reliable test 
and ascertain that the circuit is not 
closed by a path of low resistance. 

A voltmeter is something entirely 
too elaborate to form a part of the 
wireman’s rough-and-ready outfit, so 
it will be necessary to have recourse 
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to that exceedingly useful device 
known as the lamp bank, which can 
be conveniently made up in a compact 
form so that it will fit in the coat 
pocket and always be ready when 
needed. 

A lamp bank for the pocket can be 
made up in two different ways, accord- 
ing to the personal preference of the . 
wireman, and both types, if used prop- 
erly and with an ordinary degree of 
intelligence, will give satisfactory re- 
sults and can be used to make a great 
variety of tests. 

The bank shown in Fig. 1 is made 
up for 2-phase three-wire circuits and 
may be connected across the outside 
wires, 778 volts, or from outside wire 
to middle wire, 550 volts. 

As the lamp bank is usually made 
up by arranging five 110-volt, 30-watt, 
finger-bulb, carbon-filament lamps in 
series (140-volt lamps would be bet- 
ter) the series should be connected 
only momentarily to the outside wires 
where the potential is 778 volts. 

The five lamps arranged thus are 
placed in the smallest receptacle that 
will properly contain them, and the 
terminal connecting cords, which 
should be rubber-covered, can be so 
arranged that by means of plug con- 
nections, it will be possible to use any 
number of lamps from one to five, 
thus adapting the lamp bank to a con- 
siderable range in voltage. 

Before inserting a fuse, the gap in 
the circuit, i. e. the upper and lower 
clips in the fuse box, are connected by 
means of the lamp bank, as shown in 
Fig. 1, when, if a closed circuit exists, 
illumination will be obtained and the 
wireman must exercise great caution. 
In case illumination is not obtained, 
the bank should be tested across live 
clips in the top of the box to prove 
that the lamp bank is intact—this 
should be done in every instance as 
the lamp bank may fail at any time. 

If illumination is obtained in the ver- 
tical test, the lamp bank not being a 
piece of highly sensitive apparatus, will 
not indicate whether the circuit is 
closed by a path of high or of low re- 
sistance and extreme caution must be 
the wireman’s watchword. 

As the series of 30-watt lamps passes 
but 0.27 ampere on a 550-volt connec- 
tion if the circuit is closed, unless the 
resistance is pretty high the bank will 
show full candlepower. 

Sometimes a ground of comparative- 
ly high resistace may exist in oil- 
switch connections, or the insulation re- 
sistance of the coils in a compensator, 
or the stator winding in an induction 
motor, may have weak insulation, thus 
forming a high-resistance ground in all 
of which cases the wireman uust pro- 
ceed with great caution. 

In making the test for safety in in- 
serting cartridge’ fuses, one. pair of 
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clips should be tested, a fuse inserted, 
the next pair of clips tested and an- 
other fuse inserted, and so on to the 
last. 

The insertion of the first fuse may 
be unattended with danger, while the 
insertion of the second fuse may es- 
tablish all the conditions of short-cir- 
cuit. 

Where water has found its way into 
floor junction boxes, or possibly into 
oil switches, fuse boxes should be 
tested out with the full line voltage 
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30-watt lamps that it replaces m the 
device. 


The right, length to use must 
be ascertained by trial. 
—— oh 


Keeping Stock in Order. 

The profit to be made in the electrical 
contracting business depends, just as 
in any undertaking, on the manner in 
which the business is conducted, effi- 
ciently or otherwise. One of the very 
important things is to reduce the 
amount of labor required to do a job, so 
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Use of Bread Tins on Shelves. 


applied as directed through the lamp 
bank before any heavy fuses are in- 
serted. As circuit trouble may develop 
at any instant, as by the carelessness 
or ignorance of another employee, the 
wireman should not feel absolutely se- 
cure, even after making a reliable test. 

He should at all times when engaged 
in work that is attended with short- 
circuit dangers work with his sleeves 
down and with his hands covered with 
light cotton or leather gloves. 

Short-circuit flashes have no poten- 
tial difference, so to speak. It is not 
necessary to wear gloves that possess 
high insulating properties; it is sim- 
ply a heat effect of very brief duration 
that is to be guarded against. 

Wiremen also should have dark 
glasses always with them, to be used 
only when short-circuit effects can be 
anticipated. 

A little regard for what is suggested 
in the preceding will promote safety 
and the writer would modestly suggest 
to those who are interested in lower- 
ing their accident percentage, that ac- 
tions speak louder than words, and that 
when employer and employee work in- 
telligently together along these lines 
some highly creditable results will be 
obtained. 

The lamp device in Fig. 2 differs 
from the arrangement in Fig. 1 only 
by discarding four lamps from the de- 
vice shown in Fig. 1 and substituting 
therefor a piece of lightning arrester 
fuse, about 34-inch in diameter and 
about two inches long. This material 
is composed of clay and graphite 
molded and baked in a retort. 

A piece of the size described will 
have as much resistance as the four 


that it pays to have the shop and stock 
arranged so the workmen can get out 
material and find stuff needed in the 
shortest possible time. Our shop for- 
merly had the usual shelving about 12 
inches deep and sections about every 
three feet with the shelves 12 inches 
between. In this space the cartons of 
package goods were stacked and the 
broken packages soon were scattered 
about and fell down to other shelves 
below and soon we had a mixture which 
cost as much to keep sorted as the 
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but which we found too expensive to 
use on a large scale, we simply put in 
extra shelves so that now we have only 
six inches between the shelves and put 
in regular bread tins, of the common 
black kind which were rather old stock 
for the hardware man and we got them 
clieap. In these all the broken pack- 
age goods are kept and the extra shelv- 
ing gives us twice the space we had 
before, as with 12-inch shelving the 
shelves were seldom filled to the top. 
We also got an old pattern case from 
the dry-goods store which will just take 
a cigar box in the divisions. Into old 
cigar boxes we put all fixture parts, 
fastening a sample on the outside by 
boring a hole for one-eighth-inch pipe, 
which most small fittings are, and us- 
ing a close nipple and a one-eighth-inch 
lock nut on the inside. Our part stock 
ıs now in orderly shape. If one will 
follow this plan, it will be surprising 
how much time is saved in getting out 


“material for a job and how much neater 


and better the shop will look. 

For our screws we use a shelf about 
35 inches long with shelves about 4 
inches apart and 8 inches deep. Into 
this we set “muffin tins” of the deep 
kind. This makes a good place for the 
many different kinds of small screws, 
etc., used in our shop, and by keeping 
all larger quantities of wood screws in 
small bread tins and cigar boxes, all 
of which are chained to the front of the 
shelf by small furnace chain, no boxes 
can be removed entirely, but still far 
enough to get the screws out. 

Altogether we feel well repaid for the 
time and comparatively small expense 
entailed in making these changes. If 
any contractors ever get all wrought 


Muffin Ting For Holding Screws. 


goods were worth themselves. We had 
trays for fixture and other small parts 
with divisions for the various articles. 
We found that these small parts got 
into the wrong compartment, this be- 
ing especially true of screws, and it 
seems as though we had the shop boy 
busy all the time sorting these things 
out, only to have them get back into 
the same state of disorder again in a 
short time. 

After some study during which we 
were about to buy the regular drawer 
cases now put out by several makers, 


up trying to find some small article 
to make a repair while a customer is 
waiting, but don’t just remember where 
it was placed, it would pay to try the 
arrangement suggested and see how 
much more satisfactory it is to have 
things where they can be located in 
an instant, no matter how little used. 
Such articles may be, sometimes they 
will be, wanted and probably in a hur- 
ry, and it pays to have everything in 
the shop arranged systematically and 
this work can be done in dull periods. 
E. M. Raetz. 


April 10, 1915 


SSS SQSQA Ags 


RI ONOWMWWHo waz 


sees 


, (77 


L LLAGUUL 


a a 


IDAHO. 

Southern Idaho Power Companies. 
An interesting development in the 
competitive situation in Idaho has just 
been made public in the announcement 
of the merger of the Idaho-Oregon 
Light & Power Company, The Idaho 
Railway Light & Power Company and 
the Idaho Power and Light Company. 
This action has put an end to the costly 
competition in which the three com- 
panies have been engaged for the past 
two years. The history of competition 
has again repeated itself and Idaho af- 
iords another illustration of the futility 
of relying upon the maintenance of ac- 
tive competition for any length of time. 

The National Securities Corporation 
has been organized to take over the 
competing power companies. Plans 
are now being formulated for the oper- 
ation of these companies by an oper- 
ating company to be organized as a 
subsidiary to the holding company. 
This is probably the initial move toward 
placing all power companies in south- 
ern Idaho under one control. 

All conditions necessary to the form- 
ing of the merger will probably have 
been complied with by April 10, which 
is the date set for the turning over to 
the National Securties Corporation of 
Idaho-Oregon securities. The com- 
panies have already ceased their fight 
and the Idaho Power and Light Com- 
pany has discontinued the work that 
was in progress on the building of an 
extension into the south side field. 

The companies have been operating 
at a loss, but the complete elimination 
of the warring factions will discontinue 
the waste of unwise investment in du- 
plicate property and will divert the 


money into the proper development of' 


the territory. 


INDIANA. 
-~ Richmond Municipal Light and 
Power Plant—The Commission has 
completed its valuation of the property 
of the municipal plant and the plant of 
the Richmond Light, Heat and Power 
Company. This valuation has been 
made to determine the basis for rates 
to be charged for service from other 
‘plants. The city’s plant is valued at 
$355,752 and the private company’s 
property is valued at $161,500. The 
city officers have objected to the value 
placed upon their property and con- 
tend that it 1s excessive by at least 
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Public Service Commissions 


Conducted by William J. Norton 


$100,000. It is the desire of the city 
to reduce rates while if the Commis- 
sion fixes the rates on the city’s plant 
on the basis of the new valuation, elec- 
tric lighting and power rates in Rich- 
mond will increase; and as the Com- 
mission has held that the city and the 
private company’s rates must be uni- 
form, the latter will, it is asserted, reap 
the benefit of high rates on a low val- 
uation, thereby receiving a larger re- 


turn on its investment than the city. 


MASSACHUSETTS. 

Turners Falls Power Companies. 
The Board has granted the joint ap- 
plication of the Turners Falls Power 
and Electric’Company and the Turn- 
ers Falls Company relative to the con- 
solidation of the latter company with 
the former. The Turners Falls Power 
and Electric Company is also author- 
ized to issue 25,000 shares of additional 
capital stock for the purpose of effect- 
ing such consolidation. 

In granting the right to consolidate 
the Board says: “Since the organiza- 
tion of the power company in 1907, 
while the two corporations have not 
had a common ownership, there has 
existed a sufficient community of in- 
terest in their management to lead to 
the development of their respective 
properties as integral parts of one sys- 
tem, and the proposition to make their 
physical union complete by their legal 
merger may, in the opinion of the 
Board, be of distinct advantage to the 
public interest. It should insure more 
economical financing of this impoftant 
undertaking than might be possible 
were the two corporations to remain 
separate. It will simplify the relations 
which this system will hereafter have 
to the public which it will serve either 
directly or indirectly through the lo- 
cal supply companies to which it fur- 
nishes electricity. By reason of the 
proposed consolidation the facilities 
for furnishigg and distributing elec- 
tricity will not be diminished, and no 
increase will be effected in the aggre- 
gate capital stock or in the aggregate 
debt of the two corporations.” 


OHIO. 

The Hocking Valley Railroad Com- 
pany.—The Supreme Court has upheld 
the order of the Commission requiring 
the Hocking Valley Railroad Company 
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to restore electric interurban service 
in Jackson county. The company, find- 
ing that the operation of its electric 
line between Jackson and Hamden was 
unprofitable, abandoned the service and 


substituted steam trains.. The. com- 
munities along the line which were de- 
pendent upon this company for electric 
light and power service were left with- 
out such service. The Commission or- 
dered the electric service restored and 
the decision held that after a utility has 
gone into a community, offered a serv- 
ice, supplied it for years, and the com- 
munity has developed to the modern 
trend of the service, it cannot at will 
withdraw and leave that developed 
community without the service. (ELEc- 
TRICAL REVIEW AND WESTERN ELECTRICIAN, 
September 12, 1914, p. 523.) The rail- 
road appealed to the court from this 
decision. The opinion of the court 
says: “An order of the public utili- 
ties commission requiring a railroad 
company to continue an interurban 
service on a portion of its road, under 
the circumstances of this case, is not 
unlawful or unreasonable and is not a 
denial of due process of law or the 
equal protection of the laws or a tak- 
ing of property without compensation.” 

The Cincinnati Traction Company.— 
The Supreme Court overruled the ap- 
peal of the ¢ity of Cincinnati from 
the order of the Commission which re- 
fused to approve a city ordinance. The 
ordinance in question required the Cin- 
cinnati Traction Company to build an 
extension which the Commission 
deemed would be unsafe. The court 
says: “The requirements of a city or- 
dinance, directing a street railway 
company to construct extensions of its 
lines, are subject to review by the pub- 
lic utilities commission, which is au- 
thorized, upon hearing, to determine 
whether the requirements of such or- 
dinance are just and reasonable.” 

“If the commission finds that oper- 
ation of cars over the proposed 
route would entail unusual and unwar- 
ranted dangers and jeopardize the lives 
of passengers, it is authorized to re- 
lieve the street railway company from 
the obligation sought to be imposed by 
the ordinance complained of. Such or- 
der of the commission will not be re- 
versed upon review by this court when 
it does not appear from a consideration 
of the record that it is unlawful. 


686 


Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating | 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 


No. 275.—ExHAuUST FAN FOR RESTAU- 
RANT.—In a restaurant 50 by 80 feet in 
floor area would the slight added cost of 
a motor-driven exhaust blower installed 
in the adjoining kitchen and connected 
to a concealed pipe with several inlets 
along the rounded cornice of the room 
not justify itself in improved ventila- 
tion compared to using two ordinary ex- 
haust fans installed in the upper part of 
rear windows, one in the kitchen and one 
n i restaurant ?—S. P. F., Detroit, 

ich. l 


No. 276.—MoonLIGHT.—Although the 
matter may not be electrical, I venture 
to ask through your columns the reason 
for the different color of the moon when 
observed late on a bright afternoon be- 
fore full moon and when seen ordinarily 
on a clear night. In the former case it 
seems very white, while in the latter it 
has a distinct tinge of yellow.—D. L 
River Forest, Ill. 


No. 277. Bripce Morors.—Is it neces- 
sary to operate lift or draw bridges by 
means of direct-current motors or can 
this be done satisfactorily by induction 
motors with secondary resistance con- 
trol? I have been told by a bridge en- 
gineer that direct-current machines must 
be used even though the only available 
supply is three-phase, 60-cycle current.— 
D. A. T., Chicago, IN. 


No. 278.—SPEECH MAKING BY TELE- 
PHONE.—Is it feasible to arrange a sys- 
tem of loud-speaking telephones to enable 
a prominent public speaker to address at 
the same time not only the audience gath- 
ered at the main meeting hall, but also 
people assembled in overflow meetings 
near by? Has this ever been done and 
with what success ?—H. N., Philadelphia, 
Pa. 


Answers. 


No. 268.—ELECTRIC 
water pipes to a motor-driven pump be- 
came frozen and electric thawing was 
tried, but with no favorable result. The 
pipes were three inches in diameter and 
about 60 feet long; they were partly un- 
derground and partly submerged in water. 
How should the thawing apparatus be ar- 
ranged and how much power should be 
applied and for how long a time ?—H. S., 
Verdun, Que., Canada. 


THAWING.—The 
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It has been found through experience 
that the use of electricity is the most 
economical method for thawing frozen 
water pipes. However, conditions are so 
varying that it is practically impossible 
to lay down any set rules as to proper 
current and voltage values and length of 
time required. 

In general, the amount of current de- 
pends on the size of pipe and the depth 
below the surface of the ground, while 
the required voltage depends on the 
length of the pipe or section thereof to 
be thawed. Large pipe, whose resistance 
is low, will require more current at lower 
voltages than small pipe, other things 
being equal. The time required general- 
ly varies inversely as the square of the 
current. It should be noted that the use 
of extremely high current values for a 
short length of time is not considered safe 
practice, owing to the resulting danger 
to pipe lines and fixtures. It is safer to 
use smaller current values for longer 
periods, obtaining the same results with 
nearly the same kilowatt-hour expendi- 
ture. 

Experience has shown that 30 to 50 
volts is the best voltage and 500 amperes 


Voltmeter 


Transformer 
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per conductors tightly twisted on, in 
order to insure good electrical contact. 
Inasmuch as current and voltage and 
time values used for pipe thawing in 
various sections vary so greatly, due to 
local conditions, the above values may 
have to be changed in order to insure 
success. This can be accomplished very 
easily by adjusting the water rheostat or 
by increasing or decreasing the time. 


Table I. 
Length Current Pressure Time Energy 
(Feet) (Amperes) (Volts) (Min.)(K.W.H. ) 
50 250 20 5 0.42 


70 300 16 15 1.20 
100 150 20 45 2.25 
120 110 110 15 3.02 


Table I gives values of current, voltage 
and time that were used in thawing one- 
half-inch pipe of various lengths, all un- 
der the same physical conditions. By ap- 
plying Ohm’s law it can be seen that the 
resistance of the pipe varied considerably. 


Table Jl. 
Length Diameter Current Pressure Time 
(Feet) (Inches)(Amperes) (Volts)(Minutes) 
.25 175 11 30 


75 1 5 
100 2.0 150 130 30 
80 0.75 300 110 23 
240 0.75 250 52 30 
45 1.0 140 220 17 
250 1.0 500 50 20 


Water 
Rheostat 


No. 268.—Electric Thawing Connections. 


the best current for thawing mains up to 
six inches in diameter. Care should be 
taken to insure good electrical joints, as 
any resistance in the circuit other than 
the pipe will absorb useful energy that 
would otherwise be utilized in thawing. 

Several manufacturing companies have 
developed special transformers for pipe 
thawing. These transformers are de- 
signed with a high magnetic leakage so 
that heavy currents cause a rapid de- 
crease in the secondary voltage. By this 
method of design, the short-circuit cur- 
rent of the transformer is kept within 
safe limits. A common distributing trans- 
former can be used to good advantage 
by placing a choke coil in series. This 
choke coil will have the same effect as 
the inherent high magnetic leakage of the 
special transformer. l 

For a three-inch pipe 60 feet long, 
partly underground and partly in water, 
it is suggested that a current of 300 am- 
peres at a potential of 50 volts be used. 
The time required should be approxi- 
mately 20 minutes. The connections are 
shown in the diagram herewith. A water 
rheostat should be inserted in the cir- 
cuit so that the current can be adjusted 
to the proper value. The sections of the 
pipe where the connections are made 
should be carefully cleaned and the cop- 


thaw different sizes of pipe. Local con- 
ditions have influenced these values to 
such an extent that only a general idea 
can be gained.—C. P. A., Wilkinsburg, 
Pa. 


No. 272.—ELECTRIC SHocx.—In the case 
of electric shock, which is more danger- 
ous, (a) direct current or alternating cur- 
rent, (b) high frequency or low fre- 
quency, (c) high voltage with small cur- 
rent or low voltage with large current? 
—T. J. S., Butte, Mont. 


My experience and observation of the 
fatality of an electric shock shows that 
it does not altogether depend upon the 


. nature or the strength of the current, 


but more upon the contact resistance 
of the body and the ground and the 
physical condition of the person receiv- 
ing the shock. A number of shocks re- 
ceived from 110-volt circuits have proved 
fatal, while some received from 11,000, 
33,000 and 60,000-volt circuits have not. 
The higher voltages seem to travel on 
the surface of the body instead of with- 
in, like the 2,000-volt currents, which 
leave very severe burns, if not causing 
instant death. I think that the 2,000- 
volt currents are the most dangerous 
and have more deaths to their discredit. 

Last year a man working for us 
walked under an 11,000-volt line carrying 
a long iron rod on his shoulder which 
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touched the wires. He was knocked 
down and badly shaken up, but was un- 
injured. A number of years ago, due 
to a controversy as to the danger of 100 
volts, $1,000 was offered to any person 
who could stand 100 volts alternating 
current. The conditions were that both 
hands be immersed in a weak solution 
of caustic potash for a short time in 
separately insulated vessels connected 
to the source of pressure. The voltage 
was then raised gradually to 100. The 
money was never awarded.—R. F. C, 
Minersville, Cal. 

Electrical fatalities, ignoring the ef- 
fects of burns and the inhalation of 
cuprous and other fumes, are due to 
the passage of current through the vital 
organs and tissues of the body, produc- 
ing electrolytic effects, destroying cell 
life and paralyzing heart action. At 
commercial frequencies—that is, fre- 
quencies from zero to 133 cycles per 
second—the current flowing is depen- 
dent upon the resistance of the body 
and the applied voltage, as expressed 
by Ohm’s law. The resistance of the 
human bodv varies widely with differ- 
ent individuals from about 500 ohms 
and upward, and even with the same 
individual from time to time on ac- 
count of varying amounts of moisture 
in the tissues and skin, etc. The effect 
of dynamic electricity upon the neuro- 
muscular system is to produce muscu- 
lar contraction. These contractions are 
due chiefly to the changes in intensity 
of the current, and the more sudden 
the current changes the greater the 
amount of contraction. 


With direct current the muscles con- 
tract and remain so, for an appreciable 
length of time at any rate, whereas 
with alternating current the effect 
seems to be one of contraction and re- 
laxation. Up to 400 volts, above which 
voltage either direct current or alter- 
nating current should be considered 
dangerous and on a par, so far as the 
result of accidental contact is con- 
cerned, direct current is the more dan- 
gerous, because at the first instant of 
shock the muscles immediately con- 
tract, and may cause the person receiv- 
ing the shock to be drawn against the 
live conductors or other source of 
power, whereas with alternating cur- 
rent there is a tendency for one to 
throw oneself clear of the danger zone. 
So far the effect of the two different 
currents under practical conditions has 
been considered, and it is necessary to 
distinguish between cause and effect. 
For a given amperage, the electrolytic 
action, destruction of nerve cells and 
paralysis of the heart, will be greater 
with direct current than with alternat- 
ing current. This I know to be the 
case with frogs, so presume it holds 
with human beings. 


Very high high-frequency currents, 
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such as are obtained from Ruhmkorff 
coils, static machines with resonators, and 
Tesla, Oudin, and d’Arsonval coils and 
similar machines, may give enormously 
high potentials while the currents are of 
the minutest quantity. Such voltages and 
currents are in daily use in electrothera- 
peutics and other medical purposes. 
These high-frequency voltages are cap- 
able of causing damage, but not on ac- 
count of the current. 

In regard to the latter part of the 
question, it has already been stated that 
the danger from shock depends upon the 
amperage, which in turn is dependent 
upon the voltage applied and the resistance 
met with. Hence it follows that if high 
voltage results in low current, then low 
voltage will result in still lower current 
for equal resistance. The value of current 
actually entering the body is the criterion, 
not the voltage —K. R., Chicago, Ill. 


No. 273.—TALKING S1cN.—What length 
of exposure is regarded as best for the 
successive flashes of an electric talking 
sign in which the words are flashed on 
one at a time ?—B. F., Chicago, Ill. 


In order to get the best results it is 
necessary to time the exposures so that 
the matter contained in the advertisement 
will be clearly read by all whose atten- 
tion is attracted by the sign, therefore it 
is necessary to take into consideration the 
fact that some people can read faster than 
others. The question no doubt refers to 
a sign containing fifteen panels or less 
on which it is impossible to expose more 
than one word at a time. If such is the 
case I would recommend that a five- 
second exposure be tried and it will, no 
doubt, give satisfactory results. A talk- 
ing sign that runs too fast cannot be 
easily read, and the public has not got 
the patience to read one that runs too 
slowly. Therefore if the sign is to serve 
the purpose for which it is intended, it 
is very important to time the exposures 
properly, and I have found that a five- 
second exposure gives the best results on 
small talking signs—E. Q., Brooklyn, 
N. Y. 


No. 274.—Truinc Com™mutTators.—In 
turning up a commutator it is difficult to 
secure a smooth surface because the mica 
segments are harder than the copper and 
therefore are likely to remain as small 
ridges that will increase with wear of the 
copper. I was told recently that by soak- 
ing the commutator with oil the mica 
would become softened so as to give un- 
der the tool as readily as the copper, and 
therefore make a perfectly true commuta- 
tor. Is this method effective? If so, how 
is the oil applied, by merely surrounding 
the commutator with oily waste or by im- 
mersing the entire commutator in oil? 
How long should the oil be applied ?— 
P. H. E., Ashtabula, O. 


On no account should the mica of a 
commutator be subjected to oil. 

It is well known that in the devel- 
opment of built-up mica, that is, small, 
thin laminas of mica built up into sheets 
with a suitable binder, very serious 
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trouble was met with from “pitting.” 
This was only eliminated by improve- 
ment in the binding material and care 
in keeping free oil off the commutator$. 

I would suggest undercutting the 
mica and then turning to true. The 
grades of brushes that are desirable for 
electrical and mechanical reasons have 
not sufficient wearing effect on the 
mica, and for this reason undercutting 
has been the latest important step in. 
the mica problem.—W. A. P., Stanford 
University, Cal. 

It is not likely that the application of 
oil as suggested will prove beneficial. 
I infer from the question that he has 
turned the commutator down with the 
ordinary turning device, and finished 
the process with the application of 
sandpaper, as this is the usual proce- 
dure in truing up commutators. The 
source of trouble in jobs of this kind is 
the fact that it is practically impossible 
to get a sufficiently rigid tool post to 
produce anything like a true surface on 
the commutator, and the application of 
sandpaper in the ordinary manner, 
while serving to take out the tool 
marks and giving the commutator a 
polish, still fails to give a perfectly 
true surface, due to the fact that there 
is sufficient elasticity to the paper to 
follow the irregular surface left by the 
tool. This leaves a surface which, to 
the eye, is apparently in perfect condi- 
tion as to smoothness, etc., but is in re- 
ality of a fluted nature, the brushes 
touching only the tops of the corruga- 
tions. 

The most effective remedy that I 
have found for this condition is the ap- 
plication of a sandstone to the com- 
mutator. Get a piece of broken grind- 
stone, not less than two inches in 
thickness and of sufficient width to pass 
between brush-holders, and dress out 
the end to neatly fit the commutator. 
Apply the stone with machine running 
at normal speed, and after the operator 
thinks he has the surface true give it 
about ten minutes more for luck. Fit 
the brushes perfectly to the commuta- 
tor, and I think on starting up again 
the operator having commutator or 
brush trouble will be treated to a pleas- 
ant surprise. 

I have seen this scheme successfully 
applied where the sparking of brushes 
was of such an aggravated nature as to 
produce enough heat to melt solder out 
of commutator connections, and it put 
an end to trouble, the cause for which 
was attributed to everything from 
faulty brushes to armature trouble.—E. 
F. R., Wisconsin. 


——_s--o___—_— 


The number of telegraph messages 
sent in the United States, not includ- 
ing press dispatches, in 1912, was 106,- 
500,000, an increase of 5 per cent, as 
compared with 1907. l 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 31. 

A 230-volt series motor runs 
at a speed of 800 revolutions 
per minute when its armature 
current is 90 amperes. The 
armature resistance is 0.12 
ohm and the series-field re- 
sistance is 0.08 ohm. The air- 
gap flux for any magnitude of 
field current is given in Fig. 
26. 

The terminal voltage being 
maintained constant at 230 
volts, find the armature speed 
under the following condi- 


AiR - GaP Frux (MeGauines) 


2o 40 6 ao 100 120 
SERIES PIELD CURRENT (AMPERES) 


Fig. 26. 


tions; (a) armature current, 45 amperes; (b) armature current, 5 
amperes; (c) armature current, 90 amperes with a resistance of 0.5 
ohm connected in series with the armature. What will the armature 
speed be when (d) the terminal voltage is 235 volts and the arma- 


ture current is 90 amperes? 


Find the current-flux torque of the 


armature (e) when the armature current is 90 amperes and (f) 
when the armature current is 45 amperes. 


SOLUTION OF PROBLEM 31. 

Answer to Question a. 

Since the field and armature of a ser- 
ies motor are connected in series the field 
current and armature current are iden- 
tical. The joint resistance of the field 
and armature by [2] equals 0.12-+0.08 or 
0.2 ohm. When running at 800 revolu- 
tions per minute with an armature cur- 
rent of 90 amperes the armature voltage 
by [3] is then 

E.=230—90X0.2=212 volts. 

The air-gap flux corresponding to a 
field current of 90 amperes (Fig. 26) is 
5.45 megalines. Substituting the known 
constants in [45] we have 

800—K212/5.45 
and K=20.6 

When the armature current 1s 45 am- 
peres the armature voltage by [3] is 

Ea=230—45 X0.2—=221 volts. 

The air-gap flux corresponding to a 
field current of 45 amperes (Fig. 26) is 
3.25 megalines and the speed by [45] is 
S=20.6X 221/3.25=1,400 revolutions per 

minute. 

Answer to Question b. 

When the armature current 1s 5 am- 
peres the armature voltage by [3] is 

Es=230—5 X0.2=229 volts. 

The air-gap flux corresponding to a 
field current of 5 amperes (Fig. 26) is 
0.5 megaline and the speed by [45] is 
S=20.6X229/0.5=9,440 revolutions per 

minute. 

Answer to Question c. 

The joint resistance of the armature, 


field and series resistance by [2] is 0.12 
+0.08-++-0.5 or 0.7 ohm. When the arma- 
ture current 1s 90 amperes the armature 
voltage by [3] is then 

E.s=230—90 X0.7=167 volts. 

The air-gap flux for an armature cur- 
rent of 90 amperes being 5.45 megalines 
the speed by [45] is 
S=20.6X167/5.45—=630 

minute. 

Answer to Question d. 

The armature voltage by [3] is 

Eu=235—90X0.2—=217 volts. 

The air-gap flux being 5.45 amperes 
the speed by [45] is 

=20.6X217/5.45—=820 

. minute. 

Answer to Question e. 

The gross power output of the arma- 
ture of a dynamo equals the product of 
the armature voltage and the armature 
current. When the armature current is 
90 amperes the armature voltage is 212 
volts (See Answer to Question a.) The 
gross power output then equals 21290 
or 19,080 watts. The speed being 800 
revolutions per minute under these con- 
ditions the current-flux torque is deter- 
mined by [40] 

19.08=1.42 X800 T/10* 
and T=168 pound-feet. 

Answer to Question f. 

Substituting the known constants in 
[46] we have 

168=K90X 5.45 
and K=0.343 
The air-gap flux corresponding to an 


revolutions per 


revolutions per 


armature current of 45 amperes being 
3.25 megalines the torque under the con- 
ditions of Question (f) is given by [46]. 

T=0.343X45X3.25=50.1 pound-feet. 

An examination of the above results 
reveals the following facts regarding the 
series motor. 

(1) The speed increases as the arma- 
ture current decreases. This was also 
found to be true of the shunt motor but 
it should be noted that in the case of the 
series motor the speed increase for a giv- 
en current decrease is very much greater 
than in a shunt motor. When the cur- 
rent changes from 90 amperes to 5 am- 
peres the speed increases from 800 to 
9,440 revolutions per minute. 

(2) When the armature current is 
small the armature runs at a prohibitive 
speed. At a speed of 9,440 revolutions 
per minute for example the materials of 
which the armature, commutator, etc., 
are constructed would be overstressed by 
the resulting centrifugal forces. A ser- 
ies motor for this reason should never 
be permitted to run with no load. Ma- 
chines driven by such a motor should be 
direct-connected or gear-driven from the 
motor shaft. The use of a belt-drive 
is hazardous since the motor would run . 
at a dangerous speed if the belt should 
break or slip off. 

(3) An increase of terminal voltage 
increases the speed in about the same 
proportion as the increase in voltage. 

(4) Speed control is obtainable by 
connecting resistance in series with the 
armature. The speed may also be 
changed by shunting the series field but 
at the expense of reduced torque. 

(5) The current-flux torque decreases 
as the armature current decreases but the 
torque decrease for a given decrease in 
armature current is very much greater 
than in the shunt motor. In the answers 
to Questions (e) and (f), for example, 
it should be observed that a current de- 
crease of 50 per cent produced a torque 
decrease of 70 per cent. 

(6) The series motor is a variable- 
speed motor, the speed being low at high 
torque and high at low torque. Since a 
series motor exerts its maximum torque 
at low speed and therefore exerts its 
maximum torque when starting from 
stand-still it is frequently stated that a 
“series motor has a heavier starting tor- 
que than a shunt motor of the same 
size.” There is in fact no difference in 
the starting torque of two motors of the 
same size; one, shunt-wound and the 
other  series-wound. The maximum 
armature currents will be the same and 
since the air-gap fluxes may be made the 
same the maximum torques must be the 
same. 
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Problem 81. 


The following test data are given concerriing a three-phase, 25- 
cycle, 2,206-volt induction motor that is rated to deliver 500 horse- 


power at full load: 


Poles AE E a E e Ae arsine eee 
Resistance between terminals $ Rotor IIIT oozes 
At temperatures of (degrees centigrade) ....... P cares 25 
Ratio of transformation ...... T : setae iene ee et eats sate 
No-load conditions at tem- | Eine Voltage oiii . 
perature of 25 degrees f Power oa 13,500 
Line voltage .............00.. 760 

Rotor blocked at tem- Line Current a 291 
perature of 25 degrees If Bower soe sooo ITTE 118,000 


Assume that the ratios of effective to true resistance are the same 


for the stator and the rotor. 


(a) Calculate the approximate value of the full-lcad slip. (b) 
What line current is supplied to the stator when the slip is 2.0 per 


cent? (c) What is the efficiency for this load? (d) What is the pow- 


er-factor? What is the torque? 


Series motors are extensively used for 
electric traction because the motor 
torque decreases rapidly as the speed in- 
creases, a relation which corresponds to 
the speed-torque characteristic of the car 
itself. A shunt motor equipped with 
automatic speed control might perform 
the same service but would be more ex- 
pensive and would act intolerably if the 
car circuit should be broken repeatedly 
by layers of insulating dirt upon the 
track. 

SOLUTION OF PROBLEM 81. 

Answer to Question a. 

If we try to calculate the performance 
of an induction motor as exactly as pos- 
sible, the computations become quite in- 
volved. On the other hand if assump- 
tions are made which make the computa- 
tions very simple, the accuracy of the 
results is poor. The method here de- 
scribed attempts to strike a medium 
course that gives fair accuracy and sim- 
ple computations. 

Whatever method is used, it is first 
necessary to calculate the constants of 
the motor. These are the. equivalent sin- 
gle-phase values of the stator effective 
resistance, the rotor resistance referred 
to the stator and the combined reactance 
of both windings. These constants, to- 
gether with the no-load data, are suffi- 
‘cient for our purposes. 

The combined effective resistance of 
the two windings is found from the 
blocked data to be by [4a] 

R=118,000/ (291 V3)? 
=0.464 ohm. 

291X V3 is the equivalent single-phase 
current. 

The combined impedance of both wind- 
ings is by [3a] 

Z=760/291X V3 
=1.51 ohms. 

The combined reactance is 


X=V1.51’—0.464? 

=1.44 ohms. 

This is the last of the three constants 
just mentioned. 

The equivalent single-phase value of 
the true stator resistance at 25 degrees 
centigrade is 

0.50.358=0.179 ohm. 

The equivalent single-phase value of 
the true rotor resistance referred to the 
Stator at 25 degrees is 

0.5 0.0288 (2,200/620)*=0.181 ohm. 

Let k represent the ratio of effective 
to true resistance for both windings. 
Then 


by [5a] 


kX0.179-+-k X0.181=0.464 
k=1.29 

The effective resistance of the stator 

at 25 degrees centigrade is 
1.29 X 0.179=0.231 

The part of this which varies with the 
frequency but not with the temperature 
is (See Problem 78). 

0.231—0.179=0.052 ohm. 

The true resistance of the stator at 75 
degrees is 

0.179 X [1+ (75—25) / (234.54-25) J=0.213 

The effective resistance of the stator 
at 75 degrees is 

7:=0.213-+-0.052 
=0.265 ohm. _ 

The true resistance of the rotor at 75 
degrees is l 

r:—0.181 [1-4 (75—25) / (234.5425) ] 

=0.216 ohm. 

The equivalent single-phase value of 

the no-load current is 
=68.9 amperes. 

The no-load power-factor is 

by [2a] P.F.—13,500/2,200X 68.9 
=0.089 

An approximate formula for the slip 
iti which the error is usually within 5 or 
10 per cent is 
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S=1.2r,Po/ V° 

ra is the equivalent single-phase true 
resistance of the rotor referred to the 
stator; Po is the output in watts and V 
is the impressed line voltage. In this 
case 

$=1.20.216373,000/2,200° 
=0.02 

Answer to Question b. 

When an induction motor is running 
at- no load the current in the stator is 
sometimes as much as one-third of its 
full-load value, while in the rotor there 
is practically no current. As load is put 
on the motor the currents in the stator 
and rotor windings increase. The way 
in which the rotor current varies with 
the slip has been described in Problems 
79 and 80. As the current in the rotor 
increases, the effect on the stator is the 
same as if the rotor current also existed 
in the stator winding in addition to the 
no-load current. Since these two cur- 
rents are not in phase they must be add- 
ed by the same principle as is expressed 
in formula [25a]. When this formula 
is applied to the present case it becomes 
approximately 

L=V F al (Cos opasni) 

I, is the value of the rotor current 
referred to the stator. .Jn is the no-load 
current. Cos@= is the power-factor at 
no load. <: is the reactance of the rotor 
winding, but it is accurate enough if it is 
taken as one-half of the combined react- 
ance of the stator and rotor. 

In Problems 79 and 80 the formula 
for the rotor curent was given as 

L=V/[(ni-+92/s)?4+X") 4. 

This formula is a little more accurate 
at ordinary operating conditions if in- 
stead of V we use (V—InX/2). This 
makes a correction for the effect of the 
no-load current in the stator winding. 
We will use this value in the present 
problem. . 

V—InX /2=2,200—68.9X 1.44/2 
=2,150. 

The rotor current referred to the sta- 
tor is 

1:=2,150/[ (0.265-+-0.216/0.02 )*--1.44"] % 
=193 amperes. 
The stator current is 
I 1= V 193? 68.9°-+2 193X 68.9 
(0.089-+-0.067) 
¥35/12=0.5X 1.44 0.02/0.216 
=0.067 
1,=215 amperes. 

This is the equivalent 
value of the current. 
is 


single-phase 
The line current 


215/V3=124 amperes. 

Answer to Question c. 

The efficiency is the ratio of the out- 
put to the input. The output of an in- 
duction motor is the expression J*:r2/s 
less the copper loss in the rotor winding. 
The input to the motor is this same ex- 
pression plus the resistance loss in the 
stator and therfriction, windage and core 
lossesi7 cCHhese Matter losses are found by 
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DIRECT CURRENTS. 

Problem 32. 

A 230-volt long-shunt compound motor runs at no load at a speed 
of 1,200 revolutions per minute and takes a current of 8 amperes 
from the line. The shunt-field current is 2 amperes and the mag- 
netomotive force of the series l 
field aids that of the shunt 
field. The air-gap flux for 
any magnitude of series field 
current is given in Fig. 27; 
the magnetomotive force of 
the series field aiding that of 
the shunt field in curve A and 
opposing that of the shunt 
field in curve B. The shunt- 
field current in each case is 
maintained constant at 2 ? Series reo cuRReNT (amperes) 
amperes. The armature re- Fig. 27. 
sistance is 0.12 ohm and the series-field resistance is 0.03 ohm. 

The terminal voltage being maintained constant at 230 volts, find 
the armature speed under the following conditions: (a) series field 
aiding the shunt field, and armature current 45 amperes; (b) ser- 
ies field aiding the shunt field, and armature current 90 amperes; 
(c) series field opposing the shunt field, and armature current 45 
amperes; (d) series field opposing the shunt field, and the armature 
current 90.amperes. For an armature current of 90 amperes find 
the armature current-flux torque when (e) the series field aids the 
shunt field and (f) when the series field opposes the shunt field. 


Aik- GAP Feux (Mecacines) 


This problem illustrates the speed and torque characteristics of 
the compound motor with the series field connected cumulatively and 
differentially. 


ALTERNATING CURRENTS. 
Problem 82. 


In the following problem on the concatenation method of arrang- 
ing induction motors the rotors are coupled mechanically and 
their windings are connected electrically. The ratios of trans- 


formation are equal. In each case the motors are wound for a 
three-phase, 220-volt, 60-cycle circuit. 

(a) Two 10-horsepower, four-pole induction motors are connect- 
ed in concatenation. What is the no-load speed? When the cur- 
rent has its full-load value, what torque does each develop and 
what is their combined output? 

(b Two 10-horsepower induction motors, one of which is wound 
for four poles and the other for six poles, are connected in concat- 


enation. What is the no-load speed? When they deliver ten 
horsepower, what is the torque developed by each, and what per 
cent of its full-load value is the torque developed by each? 

(c) Two induction motors are connected in concatenation. The 
first is rated at 15 horsepower and is wound for six poles, and the 
second is rated at 10 horsepower and is wound for eight poles. 
What is the no-load speed? What is the output when the first mo- 
tor takes its full-load current? What is the torque developed by 
each at this time? What is the greatest load that can be delivered 
without either motor taking more than its full-load current? 

In this problem neglect the exciting currents and all of the losses. 


This problem illustrates the operation of induction motors con- 
nected in concatenation. 
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subtracting from the no-load input the 
resistance loss in the stator winding at 
no load. The no-lcad input is 13,500 
watts. The resistance loss in the stator 
at this time is 68.9?X0.231—1,100 watts. 
Use the effective resistance of the stator 
at 25 degrees centigrade, which is 0.321 
ohm. The no-load friction, windage and 
core losses are 13,500—1,100=12,400 watts. 
12r2/s=193?0.216/0.02 
=402,000 watts 
17r:=193'X0.216 
==8,050 watts. 
The output is 
Po=402,000—8,050 
=394,000 watts 
or o—528 horsepower. 
This is about 5 per cent greater than 
full load. The input is 
P1=402,000-+12,300-+-12,400 
=427 kilowatts. 
The resistance loss in the stator is 
215° 0.265=12,300 watts. 
The efficiency of the motor at this load 
1S 
n=394/427 
=92.3 per cent. 
Answer to Question d. 
The power-factor is 
by [2a] PF=427,000/ (2,200 215) 
=0.903. 
Answer to Question e. 
The formula for the torque as given in 
Problem 80 is 
1=550pI3772/s746X4af 
=550X 12 X 402,000/4rX 25X746 
=11,300 pound-feet. 
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Program of Industrial Power 
Meeting of American Institute of 


Electrical Engineers. 

The 308th meeting of the American 
Institute of Electrical Engineers will be 
held in Pittsburgh, Pa., on Thursday and 
Friday, April 15 and 16, 1915. The meet- 
ing will be under the auspices of the 
Pittsburgh Section and the Industrial 
Power Committee. Headquarters will be 
at the Fort Pitt Hotel, where the tech- 
nical sessions will also be held. The pro- 
gram will be as follows: 

Introductory address by David B. Rush- 
more, chairman of Industrial Power 
Committee. 

Address by President P. M. Lincoln. 


Presentation of the following papers 
by their respective authors: 
“Industrial Control in the Foundry,” 


by R. H. McLain; “Mill Controllers,” by 
H. F. Stratton; “Steel-Mill Controllers 
from the Operator’s Standpoint,” by 
James S. Riggs: “Control of Direct-Cur- 
rent Hoists in Iron and Steel Mills,” by 
E. G. Stoltz and W. O. Lum; “Direct- 
Current Control for Hoisting Equipment 
in Industrial Plants,” by W. T. Snyder; 
“Control of Alternating-Current Motors 
in Iron and Steel Mills,’ by Arthur 
Simon; “The Alternating-Current Hoist,” 
by Raymond Eí Brown. 
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A NEW STEP IN STREET ILLU- 
MINATION. 


By Isador Ladoff. 


The most efficient of all present incan- 
descent-filament lamps is the recently de- 
veloped nitrogen-filled tungsten lamp. 
Its specific consumption in watts per 
mean spherical candle is 0:625, its effi- 
ciency in mean spherical candles per watt 
is 1.6, its avdilable efficiency (including 
reflector) is 1.28 spherical candles per 
watt; its mean hemispherical candles per 
watt is 1.2. 

According to H. Lux’ the transforma- 
tion of electric energy into light in this 
lamp does not show any particular ad- 
vance, in spite of the high light output 
of the half-watt lamp as compared with 
the ordinary tungsten lamp. Out of the 
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limitations of the leading-in wires and 


of the bulb should not be ignored in con- . 


sidering the possibilities of a further in- 
crease of luminous efficiency of the gas- 
filled tungsten lamp. And of course the 
temperature of the lamp in its entirety 
at high filament temperatures ought not 
to be overlooked by illuminating engi- 
neers. . l 

As usual, the appearance of a new in- 
vention acts as a stimulant for further 
progress in the line the invention be- 
longs to. 

What will be the next step in street 
illumination? In order to answer this 
question a few and brief theoretical con- 
siderations will not be out of place. 

The highest possible luminous efficiency 
would be secured if all the energy sup- 
plied to a lamp were radiated in yellow- 
green light of wave-length 0.545 micron. 


VALUES OF LUYNOUS EFFICENCIES IN SPHERNAL CANDLES AER WATT 
24 En 8 0. 2 tt fe 48 20. 22 Rt. = 


MONOCHROMATIC RADIATOR ABQIAVE LENGTH 0.545 CIVING 63.6 SPECE PER WATT TAKEN ASIO. 


37.7 Be cent 
III a a m 


LK BODY AT NAXINUMN EFPICENCY OF S000- 600°C 
FERRO UMENITE ARG BEST VALUES 
SOOWATT YELLOW FIRME CARBON APC, BEST VALUE 


MELTING TUNCSTEN IN VACUUM 


IDEAL WHITE LIHT 
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MERCURY ARC IN QUART Z, BEST VALUE 
© O SOOWATT WHITE FLAME CARBON ARC, BEST VALUE 
“SOOWATT YELLOW FLAME CARBON RAC, BEST VALUE 

 ECANP OCSPECIAL MRONETITE ARC 
~ MERCURY LAMP IN GLASS TUBE, BEST VALUE 
BAN 500 WATT D-C. STANDARD MAGNETITE ARC 
"GAP 300 WATT OC SPECINN MACNETITE ARC 
QS WATT PER hop CAS FULEO MAZOR LANP 
NEON MOORE TUBE = 
4ANP 300 WATT O-C STHNORRO MAGNETITE AMC 
OO SOOWNTT OC INTENSIFIED CSBBOV AACS 
CSW WATT PER hop MAZDA LAP” 
490 WATT EC AMP SERIES ENCLOSED O-C CARBON ARC 
~ NITROGEN NOORE TUBE i 
PIO WATT E.6ANP SERIES ENCLOSED A-C CARBON ARC 

2.5 WATT PER hep CEM FUBMENT 

"SS WATT PER bcp CARBON FILANENT — 
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Fig. 1—Diagram Giving Comparison of Luminous Efficiencies of Various Light Sources. 


total radiation energy 8 per cent is light, 
but 4.8 per cent only of the total con- 
- sumed energy is changed into light. 
This rather poor economy is due to the 
fact that considerable energy losses are 
resulting from heat conduction, losses 
relatively much greater than those of 
evacuated lamps. Further, within the 
closely wound filament coil there are 
also light losses. The limit to which the 
efficiency of the nitrogen-filled tungsten 
incandescent lamp may be driven is con- 
sidered to be the melting temperature of 
tungsten, namely, about 3,200 degrees ab- 
solute. At this point a specific consump- 
tion of about 0.3 watt per mean spherical 
candle would be reached. But as a mat- 
ter of fact, the tungsten filament would 
soften'to such a degree that it would be 
inoperative at a temperature several hun- 
dred degrees. below the melting point of 
the metal. Moreover, the temperature 


1 Elektrotechniache Zeitschrift, May 18,- 1914. 


(1 micron = 0.001 millimeter). The eff- 
ciency of such a lamp would be of the 
order of magnitude of 800 lumens per 
watt (0.015 watt per spherical candle or 
63 candles per watt) or about 15 times 
the efficiency of the most efficient light 
source in current use. The firefly gives 
95 per cent efficiency, but the color of its 
light is rather undesirable. 

The highest possible luminous efficiency 
attainable, if all the energy supplied to a 
lamp were radiated in the visible spectrum 
(between wave-lengths 0.76 and 0.38 


micron) and if the radiation were dis- 


tributed throughout the visible spectrum 
in the way to produce white light, would 
be approximately 300 lumens per watt 


(0.0416 watt per spherical candle) or’ 


about 40 per cent of the efficiency of the 
monochromatic radiation. 

The highest possible efficiency of a 
black-body radiator at the most favor- 
able temperature (6000 ‘Ceégrees centi- 
grade) ` would be approximately 125 
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lumens per watt (0.1 watt per spherical 
candle) or about 15 per cent of the high- 
est possible efficiency of monochromatic 
radiation. The color of such a light 
would be white. 

The luminous efficiency of the crater 
of an open arc, which is at a temperature 
of 3,800 to 4,000 degrees absolute, is 
probably from 70 to 80 lumens or 5.5 
spherical candles per watt to 6.3 spheri- 
cal candles per watt. But the net effi- 
ciency, due to many losses, is about 16 
lumens or 1.2 spherical candles per watt.’ 

Obviously there are three ways of 
making commercial illuminants more effi- 
cient. These ways are: 

(a) Saving of the energy wasted in 
dissipation of heat by convection and 
conduction. 

(b) Operating at increased tempera- 
tures. l 

(c) Using selective radiators as light- 
giving bodies. 

B. Monasch made a thorough investi- 
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Fig. 2.—Curve of Distribution of Ferro. 
ilmenite Arc, Four Amperes, 300 
Watts at Arc. 


gation of the luminous efficiency of vari- 
ous chemical compounds added to mag- 
netite. He tested the following mate- 
rials: AlsOs, CaO, CeOs, FeO, Cr:0, Co O, 
Cr:0;, Fe.O,, Er:O;, Cu O, Cu:0, Mg O, 
F e0, Mn:0;, MnO,, NiO, TaOs, 
Th O:, U Os, Y:0s, W Os, W Os, Zr O, 
ZrO: carborundum, fireclay, kaolin and 
Ti O: He had found that the arcs of 
most of the metallic oxides are of com- 
paratively small value as producers of 
light. Calcium fluoride and the oxides 
of calcium, magnesium, aluminum and 
thallium form non-conducting slags. 
Only. the oxides of certain rare metals 
such as Ce Os, Y:0,, V:0;, VO,, WOs, 
W Os, and Ti Os, exhibit a higher lumi- 
nous effect than magnetite alone does. 
The candlepower yielded by most me- 
tallic oxides without the addition of mag- 
netite (for instance Ca O, Mg O, Al:O;, 
2 See “Physical Characteristics of Lumin- 
ous Sources” by Edward P. Hyde. “ 


tures on Illuminating Engineering.” The 
Johns Hopkins Press, Baltimore, Md., 1911. 
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Ca O, Ni O and Mn,Os) is very small. 

Only titanium oxide is a real light pro- 
ducer. The addition of titanium oxide 
to the magnetite increases its luminosity 
in direct proportion to the quantity 
added.’ Next to the oxide of titanium 
as a light producer, titanium carbide and 
ferrotitanium alloy have to be men- 
tioned. 

Titanium carbide is a highly unstable 
chemical compound, It not only decom- 
poses instantly in the arc, but rapidly ox- 
idizes at some considerable distance 
from the arcing surface. For all prac- 
tical purposes a titanium carbide elec- 
trode is therefore identical with an elec- 
trode made of titanium oxide. 

Ferrotitanium electrodes may be of 
two kinds. One kind is composed of 
iron and titanium both in metallic state. 
The other kind consists of metallic iron 
homogeneously conglomerated with ti- 
tanium principally in oxidic state. The 
latter may be called ferro-rutile or ferro- 
ilmenite electrodes. 

I. Ladoff published an investigation of 
both kinds of ferrotitanium arc-lamp 
electrodes as early as 1905.‘ 

The ferro-rutile or ferro-ilmenite arc- 
lamp electrodes are made from the re- 
spective oxides by reduction and cemen- 
tation. 

An investigation was made by I. La- 
doff, of the Westinghouse Electric & 
Manufacturing Company, with the object 
in view of ascertaining the highest attain- 
able technical efficiency with the ferro- 
ilmenite electrode irrespective of any con- 
siderations of lamp construction. In 
these pages efficiency is expressed in 
terms of mean lower-hemispherical can- 
dles per watt. Reduction from mean 
spherical to mean _ lower-hemispherical 
candlepower was made in all cases by 
multiplying readings by 1.74. 

Methods. 

The general arrangement of the photo- 
metric room and of the instruments and 
apparatus used is indicated on the at- 
tached diagram. (See Fig. 3.) 

The photometric measurements were 
taken with the aid of an Ulbricht globe 
and an auxiliary Sharp-Millar portable 
photometer. 

The advantages of a globe photometer 
over angle photometers are two-fold. 
There is a considerable economy in time. 
Moreover, the globe photometer does 
away entirely with the irregularities of 
light distribution. There is no source of 
artificial light which is equally luminous 
in all directions. But the common form 
of the arc has the additional disadvan- 
tage that there are two directions in 
which the mechanism of the lamp ob- 
structs the light. The center of the arc 
is usually at one side of the center of 
the electrode and wanders from one 


3 See Engineer, Nos. and 
7, VoL un Donde London. =e 
4 Blectrical World, 45, p. 757-759. 
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place to another. The distribution of 
light is therefore unsymmetrical. If it is 
desired to get a distribution curve an- 
other type of photometer than the globe 
photometer has to be used, of course. 
But such a curve was not essential to 
our problem. 

During the work the inside surface of 
the globe was kept in proper condition. 
The secondary standard was restandard- 
ized every time before the photometric 
work was started. The lamp used was 
every time allowed to get into normal 
condition during a reasonably long time 
before each photometric measurement. 
A reasonably sufficient time interval was 
allowed to pass by the photometrist be- 
tween single observations in order to 
insure a fair average of data. 


As primary photometric standards 


tungsten lamps of 10 to 300 candles were 
used. 
A half scale on the auxiliary photome- 
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cial case of an electric current passing 
through a gaseous conductor. The char- 
acteristic features of the voltaic are are: 


' pronounced heat effects and compara- 


tively low potential drops. Both of these 
characteristic features are interdependent 
of each other. 

The carbon arc is anodic in its nature, 
the anode supplying most of the heat, 
and incidentally of the light, in its crater. 
The cathode is being heated by the Joule 
effect, principally on its contact surface 
with the vapor stream of the arc. Incan- 
descence of that surface is produced. 
The heated cathode sends through the 
arc-vapor stream a flood of negative elec- 
trons in the direction of the anode. A 
comparatively high cathode temperature 
iS therefore the condition without which 
no voltaic arc is possible. 

The exceedingly high heat resistivity 
of the carbon anode is probably the 
cause of the formation of the crater. It 
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Fig. 3.—Diagram of Connections of Apparatus. 


ter was mostly used for the sake of con- 
venience. 

The color match between the secondary 
standard tungsten lamp and the arc was 
practically perfect. 

The special small batches of ferro-il- 
menite electrodes were made in the usual 
way and manner. 

Through the entire work, the determin- 
ations of the efficiency of the electrodes 
were made under identical conditions 
whenever possible and necessary. In 
other cases comparisons were made with- 
out any reference to the conditions of op- 
eration just for the sake of approximate 
orientation. Observations giving ques- 
tionable results were repeated and veri- 
fied. 

Theoretical. 
The voltaic arc represents but a spe- 


is the vigorous bombardment of the an- 
ode by the cathions which raises the 
temperature of the anode. The cathions 
are exceedingly small in size and attain 
very high velocities during their passage 
through the arc. The cathions ionize, 
either directly through collision or indi- 
rectly by heating the anode, the gas or 
vapor of the substance of which the an- 
ode is made, producing in this way the 
supply of anions which bombard and 
heat the cathode. 

But the anions, being considerably 
larger in size than the cathions, move 
with considerably lower velocity than the 
latter. Consequently, the heat of the 
cathode necessary for the maintenance of 
the arc must be supplied by the Joule ef- 


§ J. J. Thomson, ‘Conduction of Electric-- 
ity Through Gases”, p. 425. 


April 10, 1915 


fect through the entire period of arcing. 

The carbon vapors in the arc are but 
feebly luminous and the little light these 
vapors produce is of an objectionable 
color. The carbon arc would therefore 
be of little, if any, value as an illuminant 
if it were not for the existence of the 
crater. The carbon arc is therefore pri- 
marily a thermic arc. This has to be so 
due to the fact that carbon represents the 
nearest approach to the theoretical black 
body, i.e, a body whose radiation has a 
particular relation to the temperature it is 
raised to. 

The case is different with metals and 
metallic compounds, especially with those 
possessing low heat resistance, whose va- 
pors are luminous and whose light is of 
a desirable color, preferably white. 

The arcs formed by ia bodies are 
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. loosens the mutual adhesion between the 


ions in the molecules. This process of 
dissogiation reduces the amount of kin- 
etic energy necessary for the process of 
ionization, and thus conserves energy. 

The considerably higher luminous effi- 
ciency of the ferro-ilmenite cathodes 
over oxidic magnetite cathodes contain- 
ing identical quantities of the light-pro- 
ducing titanium oxide, demonstrated in 
this investigation, is due to the oxida- 
tion of the material of the cathode in the 
process of arcing. 

The cathode No. 19 was selected by us 
as standard not on account of its high 
efficiency (other cathodes containing 
higher quantities of titanium oxide are 
rather more efficient than No. 19, which 
contains but 30 per cent of titanium 
oxide). In the arc, i.e., after the oxid1- 
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The heat developed on the anode is 
roughly equivalent to the kinetic energy 
of the cathions. Heating of the cathode 
from the outside or oxidation induced in 
the substance of the cathode is bound to 
stimulate the formation of cathions and 
reduce the cathode drop of potential, re- 
ducing the amount of energy spent in 
the arc system. Another way to econ- 
omize energy would be to protect the 
cathode from the loss of heat by con- 
duction and convection. 

Experiments in that direction are 


bound to produce results. 

At the point of contact of the arc- 
stream gases with the heated arcing sur- 
faces of the electrodes a thermic differ- 
ence between the two streams of ions 
appears, and this thermic difference cre- 
ates a counter electromotive force. 


If 
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Fig. 4—Varlation of Candiepower with Watts for Different Sources. 


giving light due principally to lumines- 
cence, in contradistinction to carbon giv- 
ing light due to incandescence. The im- 
mense kinetic energy of the cathions in 
their passage through the arc stream of 
gases has to overcome considerable re- 
sistance, creating heat and ionization. 
This heat is, however, not sufficient to 
keep the cathode hot enough without the 
aid of the Joule effect. There are, how- 
ever, certain other contributory causes to 
the maintenance of the heat of the cath- 
ode, than the impact of ions. Such con- 
tributory causes are ultra-violet rays 
present in the arc and chemical process 
going on in the arc, oxidation of the 
substance of the cathode for instance. 
Oxidation creates heat and dissociates, 


per. 


tion of the iron into oxide, the TiO; will 
make up but about 25 per cent of the 
total. The cathode No. 19 was selected 
as standard on account of its proven 
freedom from slagging and non-starting 
troubles and its reasonably long life. 

It is quite probable that with anodes of 
comparatively high heat resistivity, cath- 
odes with higher contents of titanium 
oxide will prove to be free from slagging 
and starting troubles. 

Certain substances, as, for instance, 
barium salts and uranium oxide, when 
incorporated in the electrodes, quiet the 
arc. But no substance has so far been 
found by us, that would by its addition 
to the body of the electrodes materially 
increase their luminosity. 


Fig. 5.—Effect of Tipping Anodes of Cold-Rolled Steel with Cop- 
Cathode Used is Iimenite No. 19. 


we, for instance, suppose that an elec- 
tromotive force of 6 volts exists at the 
cathode and works in the direction of 
the principal stream, i.e., with and help- 
ing the current, while an electromotive 
force of 17 volts be at the anode resist- 
ing the principal stream, the counter 
electromotive force will be equal to the 
difference between these two figures.’ 

The counter electromotive force may 
be considerably reduced by the reduction 
of the thermic difference between the 
anode and cathode and such a-reduction 
is highly desirable on account of the 
saving of energy it entails. 

By raising the temperature of the 


his Duddell, Electrician, 1901, No. 1320, 


p. 
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cathode higher than that of the anode 
we may reverse the sign of the counter 
electromotive force and turn it into a 
direct electromotive force. But, as we 
will see later, there are grave objections 
to a comparatively cool anode. 

At any rate the metallic and oxidic 
arcs do not show as great differences 
between the anode and cathode drops of 
potential as is observed in the carbon arc. 

The cathode drop becomes smaller in 
the measure the temperature of the 
cathode is raised. The same applies to 
the anode drop. At higher temperatures 
both forms of ionization proceed more 
energetically than at lower temperatures. 

The greater the flowing current is, the 
smaller is ‘the cathode drop. The cur- 
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Fig. 6.—Comparison Curves of Various Titanium Electrodes. Length 


of Arc One inch. 


rent produces heat in direct proportion 
to its intensity. And the heat in its turn 
induces the formation of gases, vapori- 
zation in the arc stream. 

The formation of gas or vaporization 
is by no means identical with the process 
of ionization. The latter requires a cer- 
tain arc length and is therefore a func- 
tion of the arc voltage. 

Only ionized vapors are luminous. 

To produce more vapors in the arc- 
stream than can be ionized means to re- 
duce the luminosity of the arc. The non- 
ionized: vapors will envelop the ionized 
vapors and absorb some of their radia- 
tion. aS | 

It is therefore necessary to harmonize 
the length of the arc (voltage) with the 


Line of Diminishing 
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Arc Current Amperes 


strength of the current so as to attain 
the best results, i.e., the highest efficiency. 

In case the arc is longer than is nec- 
essary for the process of ionization, 
there is a cooling effect reducing ioniza- 
tion. The difference between the tem- 
perature of the arc and the surrounding 
atmosphere is great enough to cause vio- 
lent inrushes of air into the arc. This 
explains the fact that short arcs are more 
efficient at low amperages than at high 
ones. 

It is known that mineralized carbon 
anodes (cored carbons) protect the cath- 
ode from an excessive loss of heat by 
enveloping it with the vapors emanating 
from the minerals and that such pro- 
tection results in an increased luminous 
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efficiency in comparison with a carbon 
arc in which the anode is of solid car- 
bon. Indeed an anode hot enough to 
send out conducting (ionized) vapors is 
bound to affect the conduction of the arc 
favorably. This is especially true in case 
the vapors sent by the anode into the arc 
are of a different nature from those 
present there while the anode remains 
comparatively cool. In such a case the 
anode drop may be affected. materially.’ 
A substance of high electric and low 


thermic conductivity ought to make an . 
‘ideal anode. 


We have found graphite, 
carbon and iron to be better anodes than 
a solid block of copper. An anode of 


7 See Cady and Arnold, American Journal 
of Science (4), 24, p. 383, 1907. . sy 
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high heat resistivity not only saves en- 
ergy, especially in low-current arcs, but 
steadies the arc appreciably. Moreover, 
it requires a lower voltage in operation. 

The per-cent increase in efficiency 
(lower-hemispherical candles per watt) 
of our arc between a No. 19 cathode and 
anode of high thermic resistivity over 
and above the magnetite electrode (cath- 
ode) with a solid copper anode at four 
amperes, and with one-inch arc, is 151. 
Of this, not less than 104 per cent is due 
to the difference in the respective anodes, 
while only 47 per cent is to be put to 
the credit of the cathode. At five am- 


peres the values are 102.4 per cent in 
favor of the anode and 64 per cent in 
favor of the cathode. 


At six amperes 


Arc Current Amperes 


Fig. 7.—Comparison of Various Anodes Using Iimenite No. 19 as 
Cathode. 


Length of Arc One Inch. 


the relation is reversed, 76 per cent be- 
ing due to the anode and 128 per cent to 
the cathode. At seven amperes the fig- 
ures are almost equal, 82.3 and 80.7 per 
cent, respectively. 

A massive copper anode used in a 
magnetite lamp dissipates the energy of 
the arc system in the shape of heat loss 
by conduction and convection. The 
cathode is kept at a low temperature, 
conducive to long life but low luminous 
efficiency. 

Unfortunately bodies showing high 
heat resistance are easily raised to 4 
temperature at which chemical action, for 
instance, oxidation, sets in. 
are therefore bound to. be rapidly con- 
sumed in the are... | . T 


Such bodies 
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We have remedied this disadvantage 
by protecting the arcing surface of the 
anode with a more or less thin strip of 
copper. Of course any other good con- 
ductor of heat, for instance, silver, would 
accomplish the same purpose. 

The thickness of this anode-tip pro- 
tector has to be carefully proportioned 
so that its heat loss by convection should 
not overbalance its saving of the heat 
from loss by conduction prevented by 
its close contact with the anode of high 
heat resistance. An anode protector of 
copper 0.5 inch thick proved, for in- 
stance, not to be economical at all. A 
protector 0.25 inch turned out to be more 
economical at 4 amperes, while one of 
0.125 inch was more economical at 6.5 
amperes. (See Fig. 5.) 

Even a tip 0.25 inch thick would im- 
part to the anode as long life as is nec- 
essary for one trim or even longer. 

The way and manner of attaching the 
anode protector is immaterial. The 
principal thing to consider is the ease 
with which it may be replaced during 
trimming. At four amperes and 360 
watts an efficiency equal to that of the 
quartz mercury arc was reached. The 
per-cent increase of efficiency over and 
above that of the General Electric mag- 
netite arc is 151, while it is 139 over and 
above that of the Westinghouse Stand- 
ard Y under identical conditions. At 3 
amperes the ilmenite arc gives 1.8 times 
more efficiency than the magnetite at four 
amperes. 

At 6.5 amperes and 561 watts an effi- 
ciency equal to that of the best yellow- 
flame arcs (mineralized carbon) was at- 
tained. The per-cent increase in effi- 
ciency over and above that of the G. E 
magnetite arc under identical conditions 
is 181. 

The highest efficiency attained during 
this investigation was at eight amperes 
and about 700 watts; namely, 6.39 can- 
dles per watt. This is about twice the 
efficiency attainable with the best yellow- 
flame arc. 

The theoretically highest attainable 
white light efficiency is 25 candles per 
watt. 

COMPOSITION OF ILMENITE ANODES 

AND CATHODES, 

Percentage Percentage Percentage 
TiO: 


No. i r203 Na:U:07 
11 30 0 0 
12 35 0 0 
13 40 0 0 
16 30 8 0 
24 30 0 5 
26 30 8.6 0 
27 30 4.4 0 
27 30 4.4 1.65 

29 15 4.4 0 

$30 16 3. 0 
33 30 8.4 0 


*Contains also 1.1 per cent of cerium 
carbonate. 

+Contains also 1.2 per cent of cerium car- 
bonate. 


Summary and Results. 

(1) About 40 electrodes of various con- 
tents of titanium oxide, chromium oxide 
and other ingredients were prepared. 

(2) About 135 full photometric deter- 
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minations, each comprising about 120 
single observations, were made. 

(3) Efficiency tests of ferro-ilmenite 
and magnetite cathodes with solid cop- 
per anodes were made and compared. 
These tests established the general su- 
periority of the ilmenite cathode over the 
magnetite cathode under identical condi- 
tions and proved that between the Gen- 
eral Electric and Westinghouse magne- 
tite there is little to choose. 

(4) A study of the influence of vari- 
ous arc lengths on luminous efficiency 
was made. It was found that there is a 
definite interdependence between the am- 
perage (temperature) of the arc and its 
most efficient length (voltage), shorter 
arcs being more economical at low am- 
perages and vice versa. 

(5) The nature of the effect of chro- 
mium compounds on the efficiency of the 
arc was ascertained to be a cooling effect 
similar to that of an excessively long arc. 

(6) Cathodes of ferro-ilmenite con- 
taining various quantities of chromium 
oxide, vanadium pentoxide and sodium 
uranate were compared. Those contain- 
ing uranium proved somewhat more efh- 
cient and the most steady of all. 

(7) The massive copper anode was 
compared with an anode of ferro-ilmen- 
ite. The increase in efficiency due to the 
use of the latter over the former varied 
from 195.3 to 133 per cent. 

(8) In order to ascertain the reason 
of this advantage of the ferro-ilmenite 
anode over that of copper, anodes of ma- 
terials not containing titanium oxide but 
possessing approximately the same heat 
resistivity, cold-rolled steel, vanadium- 
steel and graphite, were tried in the arc 
with very favorable results. There was 
an increase of efficiency of 211.7 per cent 
in the case of ‘vanadium-steel and 164.7 
per cent in the case of cold-rolled steel. 

(9) The _ high-heat-resistive anodes 
were protected from too rapid oxidation 
by a heat-conducting tip of proper sizes. 

(10) An arc between a ferro-ilmenite 
No. 19 cathode and cold-rolled-steel an- 
ode with protected tip gives a per cent 
increase in efficiency over that of the 
magnetite arc at four amperes of 151.4. 
Of this, 104 per cent is due to the anode 
alone. The per cent increase for a 6.6- 
amperage is 79 due to the anode and 135.9 
to the credit of the cathode. 

(11) The efficiency attained by the No. 
19 cathode and cold-rolled-steel anode at 
four amperes is equal to that of the best 
quartz-tube mercury arc. At 6.6 amperes 
it reaches the best values of a 500-watt 
yellow flame arc. 

(12) The ilmenite electrode at three 
amperes and 300 watts gives 1.8 times 
greater efficiency than the magnetite at 
four amperes ard 340 watts. 

(13) The ilmenite-electrode efficiency 
increases more rapidly than any other 
commercial illuminant with increase in 
wattage. 
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ELECTRIC TAXICABS. 


By A. Jackson Marshall.’ 


A new field for the electric automo- 
bile, and one which is developing rich 
opportunities, is that of taxicab serv- 
ice. The electric vehicle is especially 
well fitted for this service because of 
its low operating cost (a vital factor 
in a business based wholly upon run- 
ning vehicles for profit), and its 
safety and simplicity of operation 
through congested streets. 

Numerous tests of electric taxicabs 
have been made, many of which have 
already passed beyond the experimen- 
tal stage. 

A good example of this development 
is that of the Detroit Taxicab & 
Transfer Company, which is, by the 
way, one of the oldest gasoline-taxicab 
companies in the country, and its use 
of electrics has only come about after 
thorough tests of all taxi types. Some 
time ago this company became con- 
vinced that the old style taxi had 
grave faults, and began a campaign 
for better taxis. At that time little 
experimentation had been made with 
electrics, but the Detroit Transfer 
Company finally evolved an electric 
model which proved so successful in 
endurance tests and in actual service 
that this type was adopted, and by the 
end of this year the company will op- 
erate practically altogether by elec- 
trics, a fleet of over seventy cabs. 

That this success should be achieved 
in Detroit, the home of the gas car, 
argues well for the electric and gives 
more weight to the circumstance than 
if it had happened in a city of incon- 
sequential standing in the automobile 
world. 

In regard to this development, the 
Electric Vehicle Association recently 
received a letter from F. G. Peck, a 
prominent engineer in this field, who 
has been carrying on extensive and 
very successful tests with electric taxi- 
cabs in New York City. Mr. Peck 
states that special care in equipment 
is necessary; that conditions are fa- 
vorable now for introducing this type: 
and he promises definite operating rec- 
crds within the month. There has 
been, he declares, a lack of enough 
careful study of this problem by elec- 
tric-vehicle men, and the results hith- 
erto have therefore not done justice to 
the opportunity. It is necessary for 
the electric taxi to equal gas stand- 
ards of speed and mileage and to op- 
erate more economically. It is also 
necessary to consider such details as 
the present definite system of routes 
which drivers follow between points, 
as these routes are the most direct, 


1 Secretary, Electric Vehicle Association 
of America. 
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and deflection from them results in 
unfavorable time records. There must 
also be considered the need of a sup- 
ply of taxicabs, and the value of this 
cutlet to the manufacturer. Mr. Peck 
states that the conditions for introduc- 
ing the new type are favorable for the 
following reasons: there is no longer 
that prejudice against automobiles that 
hampered the pioneers of the gas car 
in the days of the horse cab; chauffeurs 
themselves are appreciative of a form 
of vehicle which will lessen the strain 
of eight hours’ daily driving through 
city trafic, and the simplicity of the 
electric’s operation does this; further- 
more, experience shows that cab com- 
panies and others concerned co-oper- 
ate heartily with this movement. 
Within a month Mr. Peck will have 
completed and put on record with the 
Electric Vehicle Association of Amer- 
ica, data on cab performance with sta- 
tistics showing ampere-hours input 
and output, ampere-hours per mile, 
number of passengers carried, number 
cf hours in service, number of hours 
with average speeds, and the volun- 
tary expressions of patrons to drivers. 
The cars with which Mr. Peck has 
been experimenting average 20 hours’ 
service a day, and are assured of an 
unlimited mileage by means of a sys- 
tem of “boosting” the batteries. This 
is accomplished by having a charging 
apparatus installed at the cab stands, 
so that when a driver comes in from 
a run he puts in his charging connec- 
tion and restores his batteries while 
waiting for the next call. 


The most extensive application of 
electrics to taxicab service occurs in 
Berlin, where there are about 600 elec- 
tric taxis, 1,600 gasoline, and 2,500 
horse cabs. The city authorities in Ber- 
lin have given a great deal of attention 
to the subject of street traffic, with a 
view to avoiding congestion, to en- 
couraging the use of vehicles of the 
least objectionable operation, and to 
promoting safety. As a means of ac- 
complishing this, the city authorities 
have passed an ordinance limiting the 
number of taxi licenses for gas cars, 
electrics, and horse-drawn cabs. The 
Berlin electrics are. owned by individ- 
uals and small companies operating 
about 20 cars each. 


In view of the fact that American 
central stations are now making a 
united and widespread effort toward 
Lromoting electric vehicles, it is in- 
teresting to note a German method for 
the same purpose. The central sta- 
tion at Berlin furnishes and owns the 
taxicab batteries, and also the battery- 
charging stations, furnishing battery 
maintenance on a mileage basis. This 
company provides facilities for supply- 
ing taxicab owners with fresh batter- 
ics when the old ones have been ex- 
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hausted. The practice there is to have 
approximately two sets of batteries for 
each car. One battery station taking 
care of 160 cabs, had an equipment of 
300 batteries. The cost of this station, 
including ground, charging apparatus, 
etc., was $250,000. It is to be noted 
that this method of supplying two sets 
of batteries for each car is not so 
economical as the New York boost- 
irg method. The lead batteries used 
in these German cabs consist of 40 
cells each, with a rated capacity of 
250 ampere-hours at the five-hour 
discharge rate. The life of the posi- 
tive plate amounts to about 15,000 
kilometers (9,315 miles), while that of 
the negative plate amounts to 40,000 
kilometers (24,840 miles). A charge 
of five cents per mile is made for 
maintenance of battery, small car re- 
pairs, and electricity. This includes 
180 ampere-hours of electricity, which 
is the normal amount used at one 
time. If a battery requires more than 
this, it is sent to the shop for inspec- 
tion and repairs. The taxicabs have 
regular hours for coming into the 
garage, and in this way a good load- 
factor (about 68 per cent) is secured. 
One garage, having 160 taxicabs and 
a few other cars, was taking care of 
450 batteries requiring the use of 
3,000,000 kilowatt-hours per year at the 
rate of 1.4 cents per kilowatt-hour. 
The charging equipment has copper 
busbars instead of cable and conduit 
work, and such wiring as is required 
is on the open-work plan, the wire be- 
ing treated with acidproof covering 
every six years. Energy is supplied at 
6,000 volts alternating current from 
which direct current is obtained by 
use of rotary converters. In some 
stations these rotaries have a capacity 
of 1,000 kilowatts for taking care of 
700 batteries. Practically no resistance 
is used in the charging circuits as the 
batteries are charged on the constant- 
potential system. No watt-hour me- 
ters are used either on the individual 
charging circuits or on the taxicabs. 
The speed of the cabs is about 32 
kilometers (19.9 miles) per hour. 
They run about 30,000 kilometers 
(18,630 miles) a year, and many are 
eight years old. The net profit per 
car per year is something like 4,000 
marks, or $1,000. The cars average 
about 350 watt-hours of energy per 
kilometer. The tariff is eighty pfennig 
for the first 600 meters and ten pfennig 
for each additional 300 meters. Aver- 
age tariff income is forty pfennig per 
kilometer. The wages of the employ- 
ces are from 45 to 75 pfennig per hour. 
There is an agreement between the 
company and the chauffeur whereby 
the company gets 75 per cent of the 
gross income and the driver gets the 
balance and the tips. When a car 
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comes to a battery station the meter 
reading 1s recorded on a card. The 
cars are housed in sheds and are gen- 
erally in them not over five hours a 
day, thus averaging 19 to 20 hours’ op- 
cration daily. This speaks well for the 
electric and is interesting in compari- 
son with the system of some of the 
gasoline companies in our country, 
which use their cabs 10 hours and put 
on another set of cabs with the shift 
of drivers, so that one set, together 
with cars held in reserve in case of 
accident, etc., represent a considerable 
per cent of idle capital which, in stable 
parlance, is “eating its head off.” 

The Germans realize the necessity 
of giving batteries proper care, and 
they maintain that the success secured 
is due to the high-class workmen that 
they educated. These workmen are 
paid a premium in wages if the battery 
plates show a life of more than 10,000 
kilometers. The extreme simplicity of 
the electric’s mechanism has resulted 
in a common error of unduly empha- 
sizing the fact that batteries need very 
little attention, and that skilled labor 
is unnecessary for this. It is true that 
batteries are easily cared for, but a 
battery, like everything else, works 
better under proper care. There are 
many instances of adverse criticism 
of electrics for no other reason than 
that the supposition that batteries 
need no attention has led to neglect 
with resulting bad performance. Amer- 
ican manufacturers are emphasizing 
the importance of the fact that while 
caring for a battery is a simple opera- 
tion, nevertheless efficiency comes from 
intelligent care and this the Germans, 
with their usual thoroughness, realize 
and practice. 

Germany has approached the subject 
of transportation with the same high 
degress of scientific skill as in the or- 
ganization of its other wonderful and 
worldwide industries, and the electric 
vehicle has only been favored by the 
Germans after it has answered most 
thorough requirements. 

The electric taxicab has now nearly 
passed the experimental stage in Amer- 
ica and there are good reasons for be- 
lieving that in a little while many of 
them will appear on the streets of 
New York, Philadelphia, Detroit, and 
other large cities, and will make the 
old type obsolete. 

Data will soon be completed and 
published to substantiate these claims 
for the practicability of the electric 
taxicab. 

eee ose ee ee 

The most northerly electric lighting 
plant in Asia is at Yakutsk, 2,000 miles 
from a railroad. It remains completely 
shut down in summer, but during the 


winter the daily load-factor is extreme- 
ly high. 


April 19, 1915 


The New York Telephone Com- 
pany. . 


The reduction in rates by the New 
York Telephone Company for New 
York City aggregate over $2,700,000 an- 
nually. Union N. Bethell, president of 
the company, makes the following very 
pertinent statements respecting the new 
schedule and the work of the various 
investigating bodies: 

The New York Telephone Company 
has been in a peculiarly trying position. 
While the Public Service Commission 
has been investigating its accounts and 
seeking to determine a valuation of its 
property through its engineers and ac- 
countants co-operating with the New 
York Telephone Company, through its 
Appraisal Committee of distinguished en- 
gineers, the Foley Committee has also 
conducted an investigation covering 
part of the same ground, and notwith- 
standing these investigations several 
mandatory rate bills have been intro- 
duced in the Legislature. 

To compile the information called for 
by the investigating bodies, and to 
properly present the facts at hearings 
before legislative committees in Albany, 
a large part of our executive force was 
kept constantly busy, and found prac- 
tically no time to give to their regular 
operating duties, while the clerical force 
in many departments was becoming 
rapidly demoralized through excessive 
overtime work on nights and Sundays. 

The company has never objected to 
an orderly investigation of its affairs, 
and now has no complaint to make, ex- 
cept that through the activities of all 
these various bodies its organfzation 
has been put under such strain as to 
threaten its ability to render an eff- 
cient telephone service. 

Therefore, to end a situation which 
had become almost intolerable, the 
company determined to accept a prima 
facie finding of the Commission based 
on evidence introduced by the Commis- 
sion, without waiting to put in its own 
testimony. The company has done all 
it could properly do by co-operation, 
and by furnishing all information asked 
for promptly and completely, to make 
commission regulation effective in this 
state. | 
The far reaching effects of such a 
change in rates as is set forth in the 
company’s schedules cannot be definite- 
ly ascertained by any mathematical cal- 
culation. While allowance may be made 
for losses due, among other things, to the 
conversion of present toll messages to 
local messages. a large volume of new 
traffic that will inevitably arise, yield- 
ing no additional revenue, because it 
will fall within the minimum allowance 
which has been increased from 600 to 
840 messages, and which will entail a 
large additional expense to the company. 
should not be overlooked. Yet no one 
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can measure this loss accurately. Our 
figure of $2,700,000 does not include this 
loss, but in our best judgment, based 
upon many years of experience, this is 
a very considerable item and should not 
in fairness be ignored. 

One of the commissioners stated that 

on the testimony of the Commission’s 
own expert the company’s property in 
New York City was shown to have a 
value of $89,000,000, exclusive of fran- 
chises, going-concern value, and all 
other intangibles, and after deducting 
$7,000,000 for accrued depreciation. The 
amount finally found by the Commis- 
sion was $82,000,000 as of June 30, 1914, 
to which the company has asked to 
have added $1,796,686 for property add- 
ed between that date and January 1, 
1915, as testified to by the Commission’s 
expert. 
_ We have made every effort to reach 
a fair adjustment, and as to many mat- 
ters have subordinated our legal rights 
to what we believe to be the popular 
view, knowing that the general satis- 
faction of our patrons is of far more 
value to the company, in the long run, 
than the revenue that might be saved 
by protracted litigation. 

We appreciate that no adjustment 
can ever be made that will be entirely 
satisfactory to everyone, but we are 
confident that the schedules which we 
have submitted are based on sound 
principles, will reduce our revenue sub- 
stantially as estimated, and will prove 
as generally satisfactory as any that 
can be devised. 

New York City expects and the com- 
pany desires to maintain its service at 
the highest possible point of efficiency. 
and we should be derelict in our duty to 
the public if to save ourselves annoy- 
ance we should accept conditions that 
would unavoidably result in a debase- 
ment of the service. 

Ee eee 


Large Projected Ship - Building 
Plant Will Require Much Ma- 
chinery. 

The British-American Company, a 
large corporation with extensive inter- 
ngtional interests, is developing plans 
and specifications for the erection of 
a $5,000,000 ship-building plant to be 
located at some point on the Atlantic 
Coast. The company solicits corre- 
spondence with manufacturers of me- 
chanical and electrical machinery such 
as is used in plants of this type. 

—_——_—_+--—____—_ 

The Anglo-Argentine Tramway Com- 
pany, of Buenos Aires, has been granted 
an extension of time in which to begin 
the construction of its proposed under- 
ground electric line from Retiro to Con- 
stitucion. According to the present 
agreement construction must begin 
within one year after the close of the 
European war. 
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LETTER TO THE EDITOR. 


Meters For Charging 
Batteries. 


Ampere-Hour 


To the Edstor: 

In your issue of March 20 you pub- 
lish a report of the Chicago Electric 
Vehicle Association. In this report 
Mr. McMahon (Commonwealth Edison 
Company) is quoted as having made a 
statement which, if taken literally, 
might be considered derogatory to 
Sangamo ampere-hour meters, unless 
it is qualified. 

It may be possible that some local 
condition was the cause of the results 
mentioned by Mr. McMahon. From 
either a theoretical or practical stand- 
point, there is no reason to suppose 
that the ampere-hour meter does not 
indicate a true battery condition when 
operated correctly. As a matter of fact, 
the demand for this instrument is the 
most convincing evidence of its efh- 
ciency. 

The statement referred to above, we 
trust was not so emphatic as appears 
from its text. Hence, this letter, we 
hope, will tend to remove any bad im- 
pression which may have been created 
by the aforementioned statement. 

J. T. Hart ey. 

Chicago, March 23, 1915. 

[We are glad to correct the inaccu- 
racy in the report of Mr. McMahon's 
remarks. Mr. McMahon considers the 
Sangamo ampere-hour meter entirely 
reliable as a guide to correct charging, 
but ammeter and voltmeter are used 
in this work because the attendant is 
thereby better enabled to keep in touch 
with the condition of the battery. The 
report in question stated that the Com- 
monwealth Edison Company now has 
171 horses in service. The correct 
number is 71, all others having been 
replaced by electric vehicles.—EptTor.] 
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Museum of Safety Moves to be 
Nearer Workers. 

So that it will be nearer the working 
center of the city and consequently able 
to keep in closer touch with the work- 
ers, the American Museum of Safety 
has leased new quarters at 14 to 18 
West Twenty-fourth Street, New York 
City. In going to its new home the 
Museum gives up the quarters which it 
has occupied for many years in the 
Engineering Societies Building at 29 
West Thirty-ninth Street. 

“This is the first step in a new indus- 
trial campaign for safety in New York 
City’s shops and factories,” said Ar- 
thur Williams, president of the Mu- 
seum. “The new home of the Museum 
of Safety is in the heart of a great 
manufacturing district where much can 
be done to improve industrial conditions 
both from a safety and hygienic stand- 
point.” 
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“Polyphase Currents.” By Alfred Still. 
New York: The Macmillan Company. 
Cloth, 300 pages (434x7!4 inches), 101 
illustrations. Supplied by the Electrical 
Review Publishing Company, Inc., for 
$1.50. 

This is the second edition of the book 
which was first published in 1906 in Eng- 
land. It is a non-mathematical treat- 
ment of the theory of single-phase and 
polyphase alternating currents, alternat- 
ing-curent machinery, and an elementary 
discussion of power transmission by alter- 
nating currents. Very little new matter 
has been added in the new edition, but 
much of the original matter has been re- 
written and the vector diagrams have 
been redrawn so as to conform to inter- 
national convention. The author has evi- 
dently aimed to give a clear exposition of 
the physical actions and reactions in al- 
ternating-current electrical apparatus and 
machinery. In the opinion of the re- 
viewer he has succeeded. The chapter on 
Power Transmission is an exceptionally 
lucid treatment of a subject that is some 
what difficult to most students. The ex- 
planation of Kelvins Law for most 
economical section of line is given with- 
out mathematics, and its application is il- 
lustrated by a chart or diagram. The 
book will undoubtedly prove very useful 
to anyone whose knowledge of mathe- 
matics is limited, but who, nevertheless, 
wishes to acquire some knowledge of al- 
ternating-current working. To such the 
book may be safely recommended. 

C. M. JANSKY. 


“Lichtmessungen mit Selen.” 
Jaenichen. Berlin-Nikolassee: 
Harrwitz. Paper, 76 pages 
inches), illustrated. 
Electrical Review Publishing Company, 
Inc., for $1.00. 

This work is divided into two parts, 
the first having to do with the funda- 
mental properties of selenium involved 
in the applications to photometry and a 
discussion of the recorded attempts to 
use selenium in practice. The experi- 
ments of 13 investigations are described, 
in which the attempt was to use selenium 
as a self-contained standard. These ex- 
periments began with Rolls in 1875 and 
ended with Poliokoff in 1899. A second 
set of experiments are described in 
which the effort was to adapt the light- 
sensitiveness to purely comparative meas- 
urements of light intensity. These ex- 
periments were performed by Haub, 
Pusser, Ruhmer, and Timar independent- 
ly. The results of all the above experi- 
ments did not lead to a satisfactory 
photometer because of the variability of 
selenium, under slightly varying physical 
conditions, and because the wave-length- 
sensibility curves were not definite. The 
effect of fatigue, varying time rate of 
change, of moisture and of temperature 
are mentioned as serious causes of dis- 
crepancy in all the experiments. 
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The second part of the monograph is 
devoted to the personal investigations of 
the author. The conclusion is reached 
that selenium can be used for light meas- 
urements of precision if the sensibility is 
increased, but that there can be no hope 
of using selenium for photometric meas- 
urements unless there can be found a 
method of obtaining selenium with sen- 
sibility curves corresponding to the sen- 
sibility curve of the human eye. 

The author does not mention the best 
work on photometry by use of selenium, 
the brilliant work on stellar photometry 
by Stebbins and the careful experimental 
and theoretical work of Pfund. 

F. C. Brown. 


“Smithsonian Physical Tables.” By 
Frederick E. Fowle. Washington: The 
Smithsonian Institution. Cloth, 355 pages 
(6x9 inches). 


The sixth edition of this valuable book 
of reference differs from the last prin- 
cipally by the addition of 65 new tables, 
which include a new set of wire tables, 
tables dealing with radioactivity and 
Roentgen rays, and some new mathemat- 
ical tables. The field covered by these 
tables is one not duplicated elsewhere, 
and it is a matter for general congratu- 
lation that the Smithsonian Institution 
has seen fit to revise and enlarge the 
tables from time to time, and keep the 
data up to date. It is a meritorious un- 
dertaking. The possessor of this volume 
has at hand a great fund of information 
in the field of physical constants and 
the properties of materials. 


“Furnace Efficiency: 
Flue Gases.” By James C. Peebles. Chi- 
cago: The Joseph G. Branch Publishing 
Company. Cloth, 156 pages (5x74 
inches), illustrated. Supplied by the 


Flectrical Review Publishing Company, 
Inc. for $1.50. f 


The purpose of the author in prepar- 
ing this book has been to set forth in 
convenient form and in non-technical 
language the efforts now being made to 
increase the efficiency of coal combustion 
in the steam boiler furnace. It is in- 
tended for power-plant engineers, man- 
agers and firemen. The chemistry of 
combustion is first considered, then the 
means of reducing losses in the furnace, 
the prevention of smoke, and various aids 
in boiler operation, such as mechanical 
stokers and meters. The last two chap- 
ters are devoted to the proper construc- 
tion of brickwork and chimneys. To 
anyone not already familiar with the 
principles of furnace operation, and in- 
terested in securing efficiency, this volume 
should prove helpful. 


Combustion and 


“Drake’s Telephone Handbook.” By 
David Penn Moreton. Chicago: Fred- 
erick J. Drake & Company. Cloth, 286 
pages (4x6!4 inches), illustrated. Sup- 
plied by the Electrical Review Publish- 
ing Company, Inc., for $1.00. 

This volume covers the elements of 


telephone work in a very readable way. 


ELECTRICIAN 


Vol. 66—No. 15 


Electrical fundamentals and the physics 
of sound are .considered and then tele- 
phone instruments, exchanges and lines 
described fully enough to give a good 
general idea of their construction and 
operation. The final chapter is devoted 
to troubles. The more common faults 
are taken up and directions given for 
finding and correcting them. There are 
also useful hints for inspectors. While 
this book contains little that is new to 
an experienced telephone man, it will 
be very useful to the beginner, and is 
intended for the man who is taking up 
telephone work from the practical side. 


“How to Run and Install Gasoline En- 
gines.” By C. Von Culin. New York: 
Norman W. Henley Publishing Company. 
Paper, 96 pages (3x6 inches), illustrated. 
Supplied by the Electrical Review Pub- 
lishing Company, Inc., for 25 cents. 


This little pocketbook explains the op- 
eration of the gasoline engine, the proper 
care of the same, reasons for misfiring, 
the essentials in securing proper ignition 
and a detailed consideration of the vari- 
ous elements going into the engine and 
the sparking circuit. It is a handy book 
for the operator to have in his pocket 
when trouble arises. 


“The ‘Mechanical World’ Pocket Diary 
and Year Book for 1915.” Manchester: 
Emmott & Company. Limited. Cloth, 
330 pages (4x6 inches), illustrated. Sup- 
plied by Electrical Review Publishing 
Company, Inc., for fifty cents. 


The twenty-eighth annual appearance 
of this handbook is characterized by the 
same features that made previous edi- 
tions valuable. New tables are given on 
cost of power, helix angles, Morse tap- 
ers, and proportions of T-slots; and oth- 
er new material is found on gearing. 
structural steel, limit gauges, strength 
of flat plates, and gas engines. While 
this volume does not take the place of 
a comprehensive mechanical engineer’s 
handbook, it is a very desirable acquisi- 
tion for those not possessing the former, 
and is well worth its price. Indeed, some 
of the tabular matter will not be readily 
found elsewhere. 


“The ‘Mechanical World’ Electrical 
Pocket Booke for 1915.” Manchester: 
Emmott & Company, Limited. Cloth, 240 
pages (4x6 inches), illustrated. Supplied 
by Electrical Review Publishing Com- 
pany, Inc., for fifty cents. 


While this pocketbook contains much 
useful information and tables, it is rot 
comprehensive enough for the electrical 
engineer, but is suited rather for others 
who may wish the more commonly want- 
ed electrical facts at hand. The material 
is selected from the English rather than 
the American standpoint. The 1914 
pocketbook has been enlarged by the 
addition of matter on switching, syn- 
chronizing and machine troubles. The sec- 
tion on Electricity on Shipboard has been 
entirely rewritten and additions have 
been made to several other chapters. 


April 10, 1915 
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New Hubbell Shade-Holder for 
Mogul-Base Sockets. 

A new type of shade-holder for use 
with Mogul-base brass-shell sockets 
has been placed on the market by the 
firm of Harvey Hubbell, Incorporated, 
Bridgeport, Conn. The holder is at- 
tached to the socket by means of a du- 
plex clamp and screw arrangement 
that grips the socket above the head 
and provides a rigid four-inch center 
suspension for shades and reflectors of 
any type. The illustration herewith 
shows the holder and a Hubbell Mo- 
gul-base socket and makes clear how 
esaily it may be applied. It will be ob- 
served that the shade-holder has 12 
holes around its top that permit liberal 
ventilation; this makes the device 
peculiarly suitable for use with large 
gas-filled tungsten lamps. The con- 


Mogul-Base Socket and Shade-Holder. 


struction of this shade-holder is up to 
the well known Hubbell standards. 
—_——_—_»---@—__- 


Hertner Vertical Charging Set. 

A very compact form of motor-gen- 
erator set arranged particularly for the 
charging of batteries for electric ve- 
hicles has been developed and placed 
on the market by the Hertner Elec- 
tric & Manufacturing Company, Cleve- 
land, O. -In designing this outfit the 
aim was to build a machine with am- 
ple capacity to charge the average ve- 
hicle battery in about one-half the time 
usually required. It was also aimed to 
make the machine as rugged and fool- 
proof, both mechanically and electri- 
ally, as possible. 

One of the advantages which the 
manufacturer states that this set pos- 
sesses is that, in case line voltage 
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Appliances 


should fail or drop to a low value dur- 
ing the night, it will not stop running 
but will continue in operation through 
the direct-current generator acting as 
a motor supplied with a very small 
current from the battery until line vol- 
tage is again fully restored, when the 
machine automatically resumes its 
charging. Thus the elaborate and to 
a certain extent unreliable automatic 
restoring mechanism is eliminated. 
The machine is so designed that dur- 
ing the first two hours 50 per cent of the 
capacity of the ordinary average-sized 


Motor-Generator Battery-Charging Set. 


40-cell battery is restored; thus the ma- 
chine is capable of giving a heavy 
boosting charge to a more or less de- 
pleted battery. Charging is effected 


nearly on the same tapering plan as 


with the constant-potential system ex- 
cept that the initial charging rate is 
limited to the value which the usual 
service lines that are run into the 
premises of the vehicle owner can 
safely carry. A heavier starting cur- 
rent moreover would necessitate a 
larger and costlier outfit which also 
would operate under inefficient condi- 
tions at the low rate near the finish 
of the charge. The battery charge is 
completed without heat or gassing and 
in the least possible time consistent 


absence from commutator 
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with prolonged battery life. The ac- 
tion is practically automatic. 

The top part of the generator, which 
is the upper machine in the double 
unit, is made to provide easy access 
to the commutator, as well as ventila- 
tion therefor. The machine is provided 
with special windings and interpoles 
to provide sparkless commutation un- 
der all conditions. All portions of the 
iron parts of the machine are of gener- 
ous size. In the middle of the outfit, 
between the motor and generator, 
there is provided a fan which causes 
a strong upward draft of air through 
the generator; the cooling thus effect- 
ed increases the efficiency of the ma- 
chine more than the offset due to the 
small amount of power required to run 
the fan. 

The driving motor at the base of 
the machine is an induction motor 
whose rotor windings are made with- 
out any joints, thus eliminating an im- 
portant source of trouble in machines 
of this type. In order to make the 
entire outfit well balanced and smooth 
in operation and also to permit dis- 
mantling, the shafts of the rotor and 
generator are separate and are con- 
nected by means of a flexible coupling. 
Immediately below this is a ball bear- 
ing which supports both shafts from 
a point practically midway between 
the top and bottom of the entire set. 
This construction is said to be an im- 
provement over the two-bearing ma- 
chine in that it results in much quieter 
operation, freedom from vibration and 
troubles. 
The base of the machine contains a 
thrust bearing, also a radial guide bear- 
ing. Thus with the guide bearing at 
the top these provide four bearings in 
place of the usual two-bearing struc- 
ture which is believed to be an im- 
provement over that form in which 
there is but one bearing at each end of 
u long vertical shaft and where the 
bottom bearing takes both radial and 
thrust loads. The switches and simple 
control apparatus provided with the 
outfit are of high-class design and of 
capacity fully twice that which they are 
called upon to carry. The small con- 
trol panel can be placed over the ma- 
chine or at any other convenient point 
on the wall. The entire charging out- 
fit takes but small space and can be in- 
stalled in a corner. of the garage. 
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Subway-Type High-Tension Oil 
Fuse Cutouts. 

The success that has been expe- 
rienced in service with D. & W. pole- 
type oil fuse cutouts together with the 
increasing demand for a thoroughly re- 
liable, high-grade protective device for 
subway service has warranted the D. & 
W. Fuse Company, Providence, R. I., 
in designing a primary oil fuse cutout 
for this work. 

In the essential principles these cut- 
outs are identical with the pole type, 
described in our issue of May 23, 1914. 
Some modifications have necessarily 
been made t> adapt them for the differ- 
ent class of service in which they are 
to be used. The principal changes have 
been the substitution of a lead gasket 
for the compressible gasket employed 
in the pole-type cutout, different pro- 
vision for venting the cutout and pro- 
tecting it against the possibility of wa- 
ter entering through the vent openings 
and a radically new method of arrang- 
ing for connection with the cables in 
the two-pole and three-pole_ types. 
These cutouts are made in 50, 100 and 
200-ampere capacities, single pole, and 
in 50 and 100-ampere capacities, double 
and triple pole, 2,500 volts. Fig. 1 
shows the three-pole type and Fig. 2 
the single-pole type. 

In order to compress effectively the 
lead gasket against the V-shaped ring 
on which it rests, a swiveling yoke is 
employed carrying at its center a pow- 
erful compression screw provided with 
a lock nut; a quarter or half turn of this 
brings the gasket against the V-ring 
with such force as to insure the abso- 
lute tightness of the joint, even where 
the cutout is entirely submerged. 


Fig. 1.—Three-Pole High-Tension Subway Oil Fuse Cutout. 


The gasket in the carrier head, which 
might become unduly distorted owing 
to the repeated openings of the cutout, 
is so arranged as to be readily renewed 
at very slight cost, thus insuring con- 
tinued tightness of the cutout under 
service conditions, 

A similar form of lead gasket is used 
between the oil container and the top 
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of the cutout. In this case a suitable 
number of clamping bolts provide the 
necessary compression to draw the oil 
container into position and to insure 
tightness of the gasket. 

The venting arrangement necessarily 
had to be completely modified for sub- 
way service and provisinn is made for 


Fig. 2.—Single-Pole Oil Cutout. 


connecting the cutouts to a common 
venting pipe. This pipe is preferably 
carried to the highest point within the 
manhole and from that dropped to 
within five or six inches of the floor, 
the lower end be- 
ing enlarged a few 
inches to the size of 
a pipe at least twice 
the diameter of the 
original. Should 
water flood the 


manhole, the air is compressed in the cut- 
out as it rises and absolutely prevents the 
admission of any water, even should the 
manhole be completely filled. At the same 
time, any undue pressure within the cut- 
out itself, resulting from the blowing of 
a fuse, is promptly relieved as the pipe 
would only be sealed by the water at 
its lower end. The diagram in Fig. 3 


yy 


Fig. 3.—Method of Venting Subway Oli Cutouts. 
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illustrates this method of venting theze 
cutouts. 

The two and three-pole cutouts are 
equipped with a cable connection com- 
partment at each end for the use of the 
two or three-wire cable. In making 
connection with the cable in the man- 
hole the individual conductors are each 
equipped with a special terminal sup- 
plied with these cutouts. The cable 
is then passed through a bronze bush- 
ing and permanently secured in posi- 
tion by means of a wiped joint to this 
bushing. Connection is made with the 
several conductors within the cutout by 
a clamping screw, the individual con- 
ductors being separated by an insulat- 
ing partition; the whole chamber is 
then filled with suitable insulating com- 
pound, poured in while molten, insuring 
an exceptionally high insulation resist- 
ance at that point. Tests actually mad~ 
show that it will require in excess of 
20,000 volts to break down the insula- 
tion resistance within the connecting 
chamber. A cover, closing down onto 
a lead gasket, insures the complete ex- 
clusion of any moisture. Connection to 
the single-pole type is provided for in 
a simpler manner by furnishing the cut- 
outs equipped with a two-foot length 
of lead cable to which a proper wiped 
joint can be made in installing the cut- 
out. 

The general design of the fuse carrier 
is identical with that used in the pole- 


type cutout, the locking arrangement 
being the same so that the carrier is 
locked into position before contact is 
made with the terminals to insure safe- 
ty in fuse removal. 

In the D.& W. cutout, the fusible ele- 
ment is placed under a heavy body of 
special oil. On the blowing of the fuse 
the terminals are so arranged that they 
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are forcibly thrown apart and the oil 
being interposed between them, effec- 
tually prevents the formation of an arc. 

The company reports a large number 
of these cutouts in service which are 
giving entire satisfaction due to the ef- 
fectiveness of their operation and to the 
fact that they give to the lineman a 
maximum amount of protection, inas- 
much as it is perfectly safe for him to 
insert a new fuse even when the line 
is short-circuited without risk to him- 
self, as the whole device is effectually 
locked against the blowing out of the 
carrier and the oil in case of the un- 
expected blowing of a fuse during re- 
newal. 

The importance of employing only 
the fuse links which are manufactured 


Fig. 1.—Electrically Operated Westminster Chimes Outfit. 


especially for these cutouts is empha- 
sized. Ordinary fuse wire cannot be 
safely used, as it is likely to bring about 
an abnormal rise in temperature of the 
oil with resulting carbonization which 
will rapidly destroy its efficiency. Fuses 
of any desired capacity from 5 to 20 
amperes, up to the full capacity of the 
cutout can be supplied at moderate ex- 
pense. A special grade of oil made 
for this service should be used; as the 
oil can be easily cleaned by filtration. 
it can be used over and over again 
without deterioration or in any way af- 
fecting unfavorably the operation of the 
cutout. The oil container is provided 
with a plug outlet at the bottom which 
permits the drawing off of the oil when 
required. Experience indicates that the 
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cleaning of the oil once every year or 
two would be all that is necessary un- 
der ordinary conditions. 

— e 


Electrically Operated Chime Out- 
fits. 

The melodious and fascinating musi- 
cal effects obtainable by chimes have 
heretofore had a limited application in 
cathedral towers and the like. The sub- 
ject of operating chimes electrically has 
received much attention by Harry A. 
Yerkes, who has recently joined the 
staff of the Betts & Betts Corporation, 
256 West Fifty-fifth Street, New York 
City. Among the best known of his 
achievements in this line are the great 
aggregation of electrically operated 


bells of the New York Hippodrome and 
those installed at the large hotel at 
West Baden Springs, Ind. An equip- 
ment of Yerkes temple bells and West- 
minster chimes on the yacht Emeline 
attracted great attention on its re- 
cent trip to Panama. These bells and 
chimes were installed in various parts 
of the yacht and furnished both amuse- 
ment and delight to the passengers and 
crews of passing vessels. At the va- 
rious ports where Mr. Graves’ yacht 
stopped concerts were given to the na- 
tives who lined the shores and came 
out in a great assortment of small craft 
to listen to the concerts. Another fa- 
mous installation of these chimes is in 
the Rathskeller of the Woolworth 
Building, New York City. The deep 
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tones of these chimes seem to come 
from a great distance and carry one 
to the quaint towns so realistically de- 
picted in the mural decorations of this 
inn. 

The Betts & Betts department under 
the supervision of Mr. Yerkes is manu- 
facturing all sizes and types of chimes 
and bells from the small clock chime 
to the great sets for church towers and 
other special installations. Electrically 
operated chimes can be installed at any 
place desired and played automatically 
from music rolls which can be changed 
as often as desired, the playing being 
controlled and timed by electric master 
clocks. 

Fig. 1 shows the Yerkes Westminster 
chimes outfit. A master “Klok” sends 
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Fig. 2—Electric Automatic Playing Chimes Outfit. 


electrical impulses once each minute to 


the round secondary clock which keeps 
in perfect step with it. At the end of 
every 15 minutes the secondary clock 
sends an electrical impulse to the op- 
erating mechanism shown at the bot- 
tom. This is a special motor-driven 
flasher mechanism which controls the 
chimes and strikes. the hour by send- 
ing proper electrical impulses to the 
solenoids that operate the hammers. At 
the quarter hour the chimes are played 
once; at the half hour twice; at the 
three-quarter hour three times, and at 
the hour four times, directly after which 
a deep chord is struck a number of 
times corresponding with the hour. — 
In Fig. 2 is shown an automatic 
playing chinés outfit whi¢h is operated 
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by means of a motor-driven pneumatic 
player employing special mechanical 
rolls that play from six to ten selections 
and can be changed at any time desired, 
just as the rolls on a player piano. This 
equipment is provided with a master 
Klok attachment which starts electri- 
cally a particular musical selection at 
the striking of each hour. Bells can be 
operated in the same manner and are 
frequently used in connection with the 
chimes. 

These chimes are .also furnished in 
connection with a piano or organ so 
that the person playing the instrument 
may, by merely pulling out a stop, play 
the chimes from the same keyboard or 
he may play the chimes alone. These 
equipments have proven excellent at- 
tractions for theaters and hotels. 

—_—_—.@-- 
Portable Electric Vulcanizer. 

The Corbett & De Coursey Com- 
pany, Pittsburgh, Pa., has brought out 
a portable electric vulcanizer to oper- 
ate an a six-volt storage battery with 
which practically every gasoline auto- 
mobile is equipped. 

It is furnished complete with six 
feet of flexible reinforced cord and a 
bayonet-type plug which may be at- 


Portable Six-Voit Vulcanizer. 


tached to the exploring or regular 
lamp socket. The manufacturers state 
that this vulcanizer takes less current 
to operate it than does the actual light- 
ing of the car. The total weight, in- 
cluding serviceable canvas bag, is only 
two pounds. As the outfit takes up 
very little room, it may be easily car- 
ried in the tool box. 

A standard thermometer with which 
it is equipped allows the heat to be 
maintained constant at 275 degrees. As 
it may be used under any weather con- 
ditions, a patch can be vulcanized out 
on the road as well as in the garage 
without danger from flames or incon- 
venience from fumes and smoke. 

The advantage of having a vulcan- 
izer which costs little to operate, is 
not affected by wind, heat or cold, and 
allows punctures to be repaired in 
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from a fourth to a half of the usual 

time without dirt or danger, should in- 

terest automobile men in the device. 
i e 


Crescent Electric Dishwasher. 

Both to eliminate the drudgery and 
the usual insanitary results connected 
with ordinary dishwashing, the use of 
machines for completing this necessary 
feature of household duties is grow- 
ing in favor. In order to be effective, 
however, the requirements for such a 
machine are exacting. This subject has 
been made the study for many years by 
the Bromley-Merseles Manufacturing 
Company, Incorporated, 217 West Su- 
perior Street, Chicago. This company 
has placed on the market six different 
sizes of electrically driven dishwashers 
suitable for the varying needs of ordi- 
nary households, clubs, hotels, res- 
taurants, schools, hospitals, etc. 

All of these machines, however, work 
upon the same general principle of 
forcing by means of a motor-driven 
pump a powerful spray of very hot 
soapy water which passes up through 
a standpipe from the tank in which the 
pump is located and distributes the wa- 


Crescent Household Electric Dishwasher. 


ter over the dishes through nozzles that 
revolve. The dishes are stacked up on 
wood racks providing separation of 
each piece and so arranged as to give 
each portion of the contents exposure 
to the hot spray. The water reaches 
the dishes from every direction and 
thus thoroughly washes every portion 
of every dish. The water tank is at 
the botton and suspended above it are 
detachable strainer pans which catch 
all solid refuse from the dishes. Grease 
floats on the surface of the water until 
the spray of fresh hot rinsing water 
is turned on, when it passes through 
an overflow pipe into the sewerage dis- 
charge. 

The operation of actually washing 
the dishes takes but a few minutes and 
after this the rinse valve is opened for 
a moment and clean hot boiling water 
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is forced over the dishes through the 
sprayers. The rinsing takes less than 
one minute. When the rinsing valve 
is turned off the dishes dry very rapid- 
ly from the heat and are then ready 
to be taken from the machine without 
having been touched by dish cloth or 
drying cloth of any kind. 

One of the accompanying illustrations 
shows the household size of the Cres- 
cent machine with an assortment of 
plates, saucers, platters, etc., mounted 
upon the dish rack. These racks are 
made of hard maple, which is said to 
be superior to metal racks because it 
does not mark or discolor fine dishes 
and also prevents breakage. All parts 
of the machine except the rack are 
made of metal. The outside is white 
enamel and has nickel trimmings. The 
base is made of aluminum. The pump- 
driving motor is located below the ma- 
chine where it is not exposed to mois- 
ture and is entirely out of the way. The 
door swings downward and this makes 


Club-Size Electric Dishwasher. 


it very easy to insert the racks with- 
out lifting a considerable load, as is 
the case in many machines in which the 
racks must be inserted from the top. 
All parts of the machine are strongly 
constructed. It has but few parts and 
these are easily kept clean and whole- 
some. Furnished with the machine is 
a stand upon which it is mounted. This 
has shelves for receiving the several 
dish racks and takes only about two 
feet square of floor space. 

A larger type of machine is shown in 
the second illustration. This machine 
is operated by a one-half-horsepower 
motor and is equipped with sufficient 
racks and capacity to meet the needs 
of small clubs, restaurants, hospitals, 
etc. Its floor dimensions with the 
doors closed are 3 feet, 11 inches wide 
by 2 feet, 5 inches deep. In this case 
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the motor is mounted on top of the 
machine and drives the pump located 
in the tank at the bottom through a 
belt and tight and loose pulleys. The 
doors in this case are double, the low- 
er section opening as in the household 
size to form a convenient shelf when 
putting the trays in and taking them 
out; the top door swings upward out of 
the way. During operation in these va- 
rious machines the doors are tightly 
closed, thus preventing steam and va- 
pors from being disseminated into the 
room. All of these machines have been 
used with much success for washing all 
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to the steel tower which carries the 
Burke horn-gap switch, lightning ar- 
rester and fuse. A lattice-steel pole is 
used to support one end of the high- 
voltage bus wire over the trans- 
formers. 

PEES E eee 
100-Watt Mazda “C” Lamp Makes 
Record Sale. 

The 100-watt Mazda “C” lamp re- 
cently placed on the market is meet- 
ing with unusual success as a selling 
proposition. The National Lamp 
Works of the General Electric Com- 
pany announces that 60,000 of these 
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Outdoor Substation at Covington, Va. 


kinds of tableware, including the finest 
china, glassware and silverware. 
ee Se 
Outdoor Substation. 

The outdoor substation shown in the 
accompanying illustration is installed 
at Covington, Va., on the 44,000-volt 
lines of the Virginia-Western Power 
Company. It is of 300 kilovolt-amperes 
capacity and is one of the new designs 
of the Transmission Engineering Com- 
pany, of Pittsburgh, Pa., which pro- 
vides for mounting the transformers on 
the ground as is advisable with the 
larger sizes. 

The transmission line is dead-ended 


lamps were put on the market in Feb- 
ruary and only 16 have been returned 
on account of mechanical defects, The 
present rate of sale indicates that the 
demand for the current year will 
amount to approximately 2,000,000 of 
these lamps. 
ee a eae 


Inexpensive Eight-Inch Fans. 

Believing that the use of electric fans 
would be greatly increased in the 
home, small office and store, if an 
inexpensive type of fan were available, 
there have been placed on the market 
by Lindstrom, Smith & Company, of 
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fans in which low cost without sacri- 
ficing economy and reliability of oper- 
ation was aimed at. 

Fig. 1 shows what is known as the 
White Cross fan, which is easily 
changed by a wing nut from desk 
and table position to wall position. 
This fan has a universal motor oper- 
ating on direct or alternating current. 
It is furnished for various voltages 
from 8 to 120. Self-feeding oil lubrica- 
tion is provided. A simple starting 
and speed-regulating switch forms 
part of the outfit. Rubber on the base 
prevents scratching highly polished 
furniture. The fan is finished in bright 
brass and black. This fan weighs only 
six pounds complete. 


Fig. 2.—Breezer Elght-Inch Fan. 


In Fig. 2 is shown the Breezer fan 
which is still lower in cost. In con- 
struction it resembles the type describ- 
ed above. It is finished in nickel and 
oxidized copper. Both these fans are 
obtainable for use with an eight-volt 
storage battery in places not equipped 
with electric lighting service. Both 
types of fans are fully guaranteed by 
the company. 

————— —— 

The Compania Luz y Fuerza, of 
Mendoza, Argentina, is proceeding with 
the construction of a hydroelectric 
plant to develop 16,000 horsepower 


Chicago, Ill, two types of eight-inch initially. 
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ATTACHMENT PLUGS, Fuseless.— 
Arrow Electric Company, 103 Haw- 
thorne Street, Hartford, Conn. . 

250 watts, 250 volts, with pull socket, 
catalog No. 35024. 

Approved March 12, 1915. 


ELECTRIC CARBONATOR.—The 
Bastian-Blessing Company, 125 West 
Austin Avenue, Chicago, III. 

Automatic electric carbonator Rival, 
consisting of motor-driven carbonator 
controlled by automatic switch actuated 
by weight of water in supply chamber. 
Motors of inclosed type, rated at one- 
eighth horsepower, 110 or 220 volts, di- 
rect or alternating current. Designed 
for use in carbonating water. 

Approved March 27, 1915. 


HEATERS, Electric. — Hotpoint 
otigaks Heating Company, Ontario, 
‘Cal. 

Hotpoint air heaters. 

These heaters each consist of a heli- 
cal resistance coil inclosed in a per- 
forated steel case provided with sup- 
porting legs and with a standard three- 
heat switch. 1000-3000 watts, 110-220 
volts. Catalog Nos. 3051-53 inclusive. 

These heaters are judged to be less 
hazardous than stoves and heaters used 
for same purpose which depend on di- 
rect combustion of fuel for heat. Pre- 
cautions such as apply to stoves in com- 
mon use for heating should be observed 
in installation and use of these devices. 

Approved March 8, 1915. 


HEATERS, Electric. — Hotpoint 
aoe Heating Company, Ontario, 

al. 

El Radio luminous air heater. 

This heater consists of a helical wire- 
wound resistance element mounted on 
mica and supported behind a wire screen 
in a copper-lined sheet-metal case open 
at front and provided with terminals for 
connecting plug at back. 

600 watts, 110-220 volts. 

Approved March 9, 1915. 


HEATERS, Electric.—Majestic Elec- 
tric Development Company, 428 O’Far- 
rell Street, San Francisco, Cal. 

Majestic air heater. Rating, 8.8 am- 
peres, 110 volts. Catalog No. 10. 

Standard when connected by standard 
fittings to wiring circuits of suitable ca- 
pacity, but not for connection to ordi- 
nary lighting circuits nor to ordinary 
lamp sockets or receptacles. 

Approved March 19, 1915. 


INSULATING MATERIALS. — 
Westinghouse Electric and Manufactur- 
ing Company, East Pittsburgh, Pa. 

“Bakelite-Micarta”, made in plates, 
tubes and rods with a Bakelite binder. 
Grades 21-A, 21-X, 32-X, 213, 323 have 
a fiber body, and Grade 21-D has a 
cloth body. Laboratory tests show 
that this material has good dielectric 
Strength, is practically non-absorptive, 
is unaffected by oils, can be readily 
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Latest Approved Fittings 


The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


worked with tools, and is somewhat 
less combustible than fiber. 

Standard for use as a substitute for 
hard fiber as cross bars of knife 
switches, washers, bushings and other 
small parts where fiber has been ac- 
cepted as standard. 

Approved March 18, 1915. 


LIGHTNING RODS.—Ajax Light- 
ning Conductor Company, 412 North 
Sangamon Street, Chicago, Ill. 

Labels are attached to factory out- 
put which has passed inspection by 
the Underwriters’ Laboratories. 

This manufacturer makes a specialty 
of installations where subject to cor- 
rosion and furnishes lightning rods 
and fittings equipped with lead protec- 
tive coatings. 

Approved February 27, 1915. - 


LIGHTNING RODS. — Security 
Lightning Rod Company, Burlington, 
Wis. 

Labels are attached to factory out- 
put which has passed inspection by 
the Underwriters’ Laboratories. 

Approved February 20, 1915. 


OPTICAL INSTRUMENTS.—F. A. 
Hardy and Company, 10 South Wabash 
Avenue, Chicago, Ill. 

20th Century testing cabinet. 

Electrically illuminated optical test 
chart and inclosing cabinet for use by 
oculists. Catalog No. 1050. 

Ophthalmometer. 

An optical instrument for measuring 
radius of curvature of cornea by re- 
flected images. Illumination for this 
instrument is obtained from four can- 
delabra incandescent lamps. 

Approved March 19, 1915. 


PORTABLE ELECTRIC SAFETY 
LAMPS.—Hirsch Electric Mine Lamp 
Company, 314 North Twelfth Street, 
Philadelphia, Pa. 

“Hirsch” watchman’s lamp. 

Portable electric safety lamp, con- 
sisting of a lead-plate, two-volt storage 
battery inclosed in aluminum case. A 
small incandescent lamp, together with 
a special switch, safety glass and shells 
are mounted on the top of casing. For 
watchman’s use. 

“Hirsch” miner’s lamp. 

Portable electric safety lamp, con- 
sisting of battery, reflector, and safety 
features same as watchman’s lamp. Bat- 
tery is inclosed in a case for fastening 
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to miner’s belt, and reflector is designed 
to fasten to miner’s cap. Electrical 
connection is made between the two by 
length of small armored cord and bayo- 
net receptacles and plugs. For use in 
mines. 

Fire hazard of these lamps under any 
conditions liable to be met in service is 
judged to be practically negligible, al- 
though it is recognized that under con- 
ditions remotely possible the more ex- 


_plosive vapors can be ignited by the 


hot filaments exposed by breaking of 
lamps used. 

The results of tests supplemented by 
reports of extensive field experience 
indicate that these lamps are suitable tor 
general use and are especially suitable 
for use wherever flammable or explosive 
vapors or gases are liable.to be en- 
countered. 

Approved March 11, 1915. 


RECEPTACLES, For Attachment 
Plugs.—Central Electric Company, 320 
South Fifth Avenue, Chicago, Ill. 

Receptacles and Plugs. “Ralco.” 

30 amperes, 250 volts, catalog Nos. 1, 
2, 7B, 8, 10, 15, 16, 17B, 18, 20. 

30 amperes, 125 or 250 volts, 5 am- 
peres per circuit, catalog Nos. 5, 6. 

60 amperes, 250 volts, catalog No. 3. 

30 amperes, 250 volts, 15 amperes, 440 
volts, catalog Nos. 4, 4B. 

60 amperes, 440 volts, alternating cur- 
rent, catalog No. 19. 

15 amperes, 600 volts, catalog No. 23, 
for use in completing circuits controlled 
by a switch. 

Approved March 6, 1915. 


SWITCHES, Automatic. — Sentinel 
Safety Elevator Switch Company, 308 
Franklin Street, Elizabeth, N. J. Man- 
ufactured for the above by E. B. Bail- 
lard Company, 18 Franklin Street, New 
York, N. Y. 

Elevator door switch, 3 amperes, 125 
volts, 2 amperes, 250 volts. An inclosed 
single-pole., spring-opened switch auto- 
matically closed by elevator door and 
connected in series with solenoid, to 
prevent car from being started until the 
door is properly closed. 

Approved March 13, 1915. 


SWITCHES, Combination Cutout.— 
Detroit Fuse and Manufacturing Com- 
pany, Detroit, Mich. 

Square D incłosed combination cut- 
out switches. 

0-200 amperes, all standard voltages. 

Catalog Nos. 5252, 5253, 5254, 5261, 
5262, 5263, 5264, 5341, 5342, 5343, 5344, 
5352, 5353, 5354, 5361, 5362, 5363, 5364, 
5441, 5442, 5443, 5452, 5453, 5461, 5462, 
5463. 

Approved March 12, 1915. 


SWITCHES, Combination Cutout.— 
Detroit Fuse and Manufacturing Com- 
pany, Windsor, Ont. 

Square D inclosed combination cutout 
switches, as in preceding item. 

Approved March 9, 1915. 
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ATLANTIC STATES. 


EXETER, N. H.—The selectmen 
have been authorized to make a new 
contract with the Exeter & Hampton 
Electric Company, whereby the present 
75 arc lamps will be replaced by 78 250- 
candlepower tungsten lamps with pris- 
matic refracting globes, and the 77 60- 
candlepower incandescents with 91 60- 
candlepower units, to burn from dusk un- 
til 1:30 a. m. Five additional lamps will 
be installed on the main street, to be 
controlled by the police and lighted at 
their discretion. The present contract 
will be extended, at a price of $5,000 a 
year, this being a saving of $634 a year 
over the price paid hitherto. W. 


TAUNTON, MASS.—The Committee 
on Public Works, in conference with 
Manager Wood of the municipal light- 
ing plant, has come to an agreement 
to begin at once the construction of an 
i light and power line in Oak- 
and. 


TIVERTON, R. I.—The Tiverton 
Electric Light Company has offered a 
reduction of $5.00 per year in the price 
of 75-watt incandescent street lights, 
the present price being $25, providing 
the town will enter into a wee 
contract. 


UNIONTOWN, N. J.—The conrad 
to build the new school building here 
has been awarded to the Phillipsburg 
(N. J.) Supply and Construction Com- 
pany by the Lopatcong Township 
Board of Education. Special attention 
will be given to the lighting and ven- 
tilating systems. E. 


EASTON, PA.—The citizens of this 
city will shortly be asked to contribute 
to a fund for the erection of a new 
$150,000 hospital here. Congressman 
H. J. Steele and Dr. E. M. Green are 
prominent in the management of the 
hospital. X 


LEHIGHTON, PA.—The school 
board here has decided to hold a spe- 
cial election for the purpose of gaining 
the assent of the voters to the erection 
of a $100,000 school building. The elec- 
trical installation will be of the best, 
should the proposition receive the neces- 
sary votes. 


READING, PA.—The Metropolitan 
Electric Company has started the build- 
ing of a high-tension line from its pow- 
er plant at West Reading to Birdsboro. 


WILKES-BARRE, PA.—The Key- 
stone colliery at Lafton, near here, will 
electrify their entire mining operations. 
Locomotives will take the place of 
mules and: electrical machinery will 
take the place of steam in the break- 
ers. 


FORT MEADE, FLA.—An ordi- 
nance has been passed for a bond issue 
of $58,000 to secure funds for the build- 
ing or buying of a municipally-owned 
electric light plant, and for the exten- 
sion and improvement of the water 
works and sewerage system. 
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Current Electrical News 


NORTH CENTRAL STATES. 


CORTLAND, O. — The Cortland 
Lighting Company has been organized 
by local interests, including O. i 
Richards, N. M. Richards, J. G. Gates 
and others, for the purpose of construc- 
ting and operating a small electric 
plant. The company is a at 
$5,000. L; 


YOUNGSTOWN, O. — The city 
council will probably pass an ordinance 
extending the ornamental street- light- 
ing system for several blocks, on peti- 
tion of property-owners who indicate 
that they are willing to pay a fair share 
of the cost of the extension. L. 


YOUNGSTOWN, O.—The Mahon- 
ing & Shenango Valley Railway and 
Lighting Company is planning to issue 
a large amount of bonds, possibly as 
much as $25,000,000, for the purpose 
of refunding present obligations of 
about $10,000,000 and of furnishing cap- 
ital for needed extensions and improve- 
ments. Arrangements for taking care 
of the issue are being made in the 
east. 


WATSEKA, ILL.—Watseka is now 
agitating the question of a municipal 
lighting plant, and the proposition will 

voted on at the municipal election 
in April. Address town clerk. 


HOLLAND, MICH.—A committee 
has been appointed to secure ways and 
means to build a $35,000 electric light 
plant. Address mayor. 


STORM LAKE, IOWA.—The Storm 
Lake Electric Light and Power Com- 
pany has been purchased by the Fed- 
eral Light and Power Company, of 
Boston. 


SUPERIOR, WIS.—On March 28 
the electrical shop of the Water, Light 
and Power Company was seriously 
damaged by a fire which had its origin 
in a nearby building. The rear half of 
the floors collapsed, leaving fixtures in 
a confused heap. Improvised offices 
were opened, however, within 24 hours 
after the fire had started. Leslie G. 
Ross is manager of the electrical shop. 


CLARISSA, MINN.—A bond issue 
amounting to $5,000 has been author- 
ized by popular vote to provide this 
village with an adequate electric light- 
ing system. X. 

MINNEAPOLIS, MINN. The 
Great Northern Railway Company 
signed a contract March 30, by which 
the Tri-State Telephone and Tele- 
graph Company is to install in the of- 
fices of the railway company an inter- 
communicating automatic telephone 
system with 2,500 instruments and 
three automatic exchanges at Minneap- 
olis, St. Paul and Superior. It is esti- 
mated that the time required to make 
connections will be reduced 50 per cent 
by the automatic system. X. 


SPOONER, MINN.—A petition has 
been prepared by the city council for 
presentation to the railroad commis- 
sioners asking for a dam on the 
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Nemekagon River, near Trego. Addi- 
tional power is wanted for the electric 
light plant. X. 


ST. PAUL, MINN.—A resolution 
asking the corporation counsel to draft 
an ordinance which would require the 
Milwaukee Short Line to electrify its 
system within the city limits was in- 
troduced in the city council, March 30, 
by Oscar Keller, commissioner of 
public utilities. Mr. Keller said his 
resolution is in response to protests 
from many sections of the city against 
smoke and noise. He believes the 
time has come when the city should 
ascertain what authority it has to com- 
pel the electrification of railroads with- 
in its limits. 


SUMMIT, S. D.—The citizens have 
voted in favor of a bond issue of $5,000 
to secure funds for the construction of 
an electric light and power plant. 


DUNDEE, NEB.—An election will be 
held on April 17 to véte on a bond is- 
sue of $35,000 to secure funds for the 
installation of an electrolier street- 
lighting system. 

VALENTINE, NEB.—A referendum 
vote has approved the council provision 
which will alow Charles H. Cornell to 
secure a franchise for retailing elec- 
trical energy in the city. Mr. Cornell 
proposes to build a dam on the Nio- 
brara River, four miles east of Valen- 
tine, and it is expected construction 
work will begin within the next 60 
days. 

CHAPMAN, KANS.—The council 
plans to install a $10,000 light and 
water service. Address town clerk. 


HAYS, KANS.—The council is plan- 
ning ways and means to install a $27,- 
000 light system. Address H. W. Os- 
hant, mayor. 

ST. LOUIS, MO.—The Central Civic 
Council, representing improvement as- 
sociations of St. Louis, recently adopt- 
ed a resolution endorsing the establish- 
ment of a municipal electric plant. 


SOUTH CENTRAL STATES. 


CADIZ, KY.—Mr. White, proprietor 
of the local lighting plant, and the city 
council, are negotiating on the matter 
of electric street lights for the city. 
Tt is said that a contract for this serv- 
ice 1s probahle. 


FT. THOMAS, KY.—The coupe iS 
considering the offer of an electric 
light and power frachise for the town, 
covering a period of 20 years. The 
franchise will be open to all bidders, 
and a new power plant may be con- 
structed. 


HAZARD, KY.—By the middle ‘of 
April service will be available from the 
local lighting plant, which was recent- 
ly taken over by L. L. Stone, of Pike- 
ville, and later, if the demand justi- 
fies, day current will be supplied. Mr. 
Stone has been overhauling the plant 
and installing new machinery. G. 


LOUISVILLE, KY.—Residents of 


706 


the suburb of Auburndale, several 
miles south of Louisville, Ky., are ne- 
gotiating with the Louisville Gas and 
Electric Company for an extension of 
the service of the company to their 
community. Extension projects in 
process would bring the wires of the 
company to within striking distance 
only. G. 

WHITESBURG, KY.—lInstallation 
of a plant to supply 24-hour service 
here is to begin soon, the promoters 
being Fred Starkey, of Somerset, Ky., 
and N. Starkey, of Pikesville, Ky. G. 


WINCHESTER, KY.—The Win- 
chester Electrical Company has se- 
cured the contract for wiring the new 
building of the Wheeler Furniture 
Company of Paris, Ky. G. 

EDMUND, OKLA.—It is reported 
that the interurban electric railway of 
the Oklahoma City Interurban Com- 
pany will be extended from this place 
to Oklahoma City during the next few 
months. D. 


OKLAHOMA CITY, OKLA.—The 
Economy Light and Manufacturing 
Company has been organized here with 
a capital stock of $20,000. Al Shank 
is interested. D. 


MT. HOME, ARK.—The Mt. Home 
Electric Light Company is contemplat- 
ing the development of a small city 
lighting plant and will use a 30 or 40- 
kilowatt alternating-current generator, 
which will be cdnnected up for power 
to the flour mill engine in the town. 
Address Dillon Underhill. 


GRETNA, LA.—The Gretna Light 
and Power Company has been orga- 
nized for the purpose of taking over 
the franchise and contract for a new 
lighting system proposed for Gretna. 
Prominent officials of the Consumers 
Electric Company, of New Orleans, 
are the leading stockholders. Gretna 
is represented on the board of directors 
by Dr. Charles F. Gelbke. The com- 
pany is incorporated with a capital 
of $50,000. 

DALLAS, TEX.—The  Tulleride 
Power Company has been organized 
here with a capital stock of $40,000. 
W. W. Clark is interested. D. 


FLORESVILLE, TEX.—The city 
council is considering the application of 
private parties for a franchise for the 
construction of an electric light and power 
plant here. D 


HASKELL, TEX.—The Haskell 
Light and Ice Company has been organ- 
ized here for the purpose of installing 
and operating an electric light plant 
and ice factory. It has a capital stock 
of $20,000. Morgan Jones is inter- 
ested. D. 


WESTERN STATES. 


SALT LAKE CITY, UTAH— 
Property owners in the business dis- 
trict and heads of mercantile establish- 
ments of Salt Lake City, have been in 
conference perfecting details for im- 
proved lighting of the downtown 
streets. E. M. Ashton, secretary of 
the Upper Main Street Improvement 
Committee, is in active touch with 
the project. A light district is 
to be created in accordance with the 
bill passed at the recent session of the 
legislature, and which has been signed 
by Gov. Walliam Spry. 

CHOTEAU, MONT.—According to 
reports, the Montana Power Company, 
with headquarters in Great Falls, Mont., 
has purchased the Choteau electric 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


lighting plant and distributing system 
from Homer McCullough, owner and 
manager. The purchase price has not 
been made public. The new owners took 
over the plant at midnight, March 31. 
The Montana Power Company will op- 
erate the local plant, which furnishes 
the city of Choteau with light and pow- 
er, until its transmission lines at the 
United States Reclamation Service 
Headquarters, on Sun River Canyon, 
can be extended. It is understood the 
extension will be made during late 
spring or early summer. ; 


BAKER, ORE.—Petitions have been 
filed with City Clerk Cunning calling 
for a special election to be held July 
14 to vote on the proposition of issu- 
ing bonds in the sum of $80,000 for the 
enlargement of the present municipal 
light and power plant, which, at this 
time, furnishes current for street and 
public building illumination alone. The 
petitions are being circulated by M. F. 
Newton and Robert Serive, both of 
Baker. O 


EUGENE, ORE.—Petitions for the 
installation of additional ornamental- 
lighting posts in Willamette Street are 
in circulation, and it is reported the re- 
quired number of signatures will be 
obtained to warrant the improvement. 
Plans are in preparation, it is reported, 
to continue the lighting of Willamette 
Street to Thirteenth Avenue and thence 
out Thirteenth Avenue east to the 
Southern Pacific railroad tracks in 
Fairmount, or possibly to the eastern 
city limits. i 
‚PRAIRIE CITY, ORE.—The Prai- 
rie Power Company, which owns and 
operates a power plant three miles west 
of this place and a flour mill in this 
city, has announced its intentions of 
removing the power plant down to the 
flour mill, and making some needed ex- 
tensions and improvements. Reported 
additional electrical machinery will be 
installed. 


CATHLAMET, WASH. — C. H. 
Reeves, of Jefferson, Ore., has peti- 
tioned the city council for a franchise 
to construct an electric lighting plant 
and transmission system in this city, 
same to extend over a period of 10 
years when the city will have the privi- 
lege of buying the plant and lines. 
Reported work of constructing the 
plant will begin as soon as the council 
grants the required permission. O. 


ELLENSBURG, WASH.—Engineer 
Carter has submitted plans and speci- 
fications to the city council for im- 
provements at the municipal light plant, 
the cost of which is estimated at $55,000. 


PE ELL, WASH.—This city has 
been petitioned by the Lewis County 
Light and Power Company, represent- 
ed by C. Oliver Smith, for a franchise 
to construct and operate electric lines 
for transmission of electric current 
through the alleys and streets of the 
city for a period of 50 years. The 
company agrees to furnish current for 
street lighting at a rate of 40 cents per 
month, for 32-candlepower lamps and 
wants a 10-year contract at those fig- 
ures. Reported the council will grant 
the franchise. O 


TACOMA, WASH.—The St. Paul 
and Tacoma Lumber Company, of 
this city, through its manager, E. G. 
Griggs, has made an offer to the 
city of Tacoma whereby the com- 
pany will install additional electric 
equipment in a power plant to be built 
by the Company, to generate 10,000 
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horsepower providing the city of Ta- 
coma will utilize same as an auxiliary 
to the present municipal plant at La 
Grande. Commissioners of the city 
agree that at least 10,000 horsepower 
more is needed by the municipal plant 
to supply the growing needs of same, 
and to care for the shortage during the 
summer months. The council has al- 
ready tentatively agreed to a proposi- 
tion made by the Tacoma Central Heat- 
ing Company, whereby that company, 
in exchange for a franchise, has con- 
sented to install additional machinery 
to furnish 10,000 horsepower as an aux- 
iliary. 

If neither of the two propositions set 
forth are accepted by the city, a power 
plant will be constructed by the city 
at La Grande or a steam auxiliary built 
in Tacoma. 


HOLTVILLE, CAL.—The board of 
trustees has authorized the preparation 
of plans for a lighting system, work to 
begin as soon as possible. 


SAN GABRIEL, CAL.—The D. S. 
McEwan Electric Company has been 
awarded the contract for installing 
electric lights on a portion of Mission 
Drive at $2,380. 


GALLUP, N. M.—The American 
Fuel Company is installing a transmis- 
sion line from the Gibson electric plant 
to this city. A large transformer will 
be put in at the top of the hill north of 
town. 


LAS CRUCES, N. M.—The Las Cru- 
ces Electric Light and Ice Company 
plans to make extensive improvements 
to its water and light plant, including 
the installation of additional machin- 
ery and other equipment. D 


LORDSBURG, N. M.—The Water, 
Ice and Electric Company will install 
new machinery in its electrical plant. 
It is also developing additional water 
supply for the town. D 


SILVER CITY, N. M—Work is to 
start at once on the installation of a new 
lighting system. 


PROPOSALS. 


CABLE.—Sealed proposals will be 
received at the office of the Chief Sig- 
nal Officer, War Department, Washing- 
ton, D. C., until April 20, for 127 miles 
of cable. Specifications may be ob- 
tained from the above office. 


ELECTRIC EQUIPMENT.—Sealed 
bids will be received until April 21, for 
labor and materials required in the con- 
struction of an electric lighting system. 
Plans and specifications are on file in 
the office of W. F. Ashton, town clerk, 
Larchwood, Iowa. The work is divided 
into three parts: (1) Consisting of a 
cement block building; (2) consisting 
of furnishing and erecting an oil en- 
gine, generator, storage battery, switch- 
board; (3) electrical distribution sys- 
tem. Bids will be received on complete 
parts only. 


FOREIGN TRADE OPPORTUN- 
ITIES. 


[Addresses and other information may be ob- 
tained from the Bureau of Foreign and Domes- 
tic Commerce, Washington, D. C., or its branch 
offices at Boston, New York, Atlanta, Chicago, 
St. Louis, New Orleans, Seattle and San Fran- 
cisco. Write on separate sheet for each oppor- 
tunity and give file number.) 

NO. 15,962. VULCANIZED FIBER. 
—An Amerincal consular officer in 
Europe reports that an electrical firm 
in his district wishes to represent 
American manufacturers of vulcanized 
fiber. It is stated that the firm uses 
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large quantities of this material, and 
wishes to secure an agency for Europe. 
Correspondence may be in the English 
language. 


NO. 15,971. ELECTRIC-LIGHT 
PLANTS.—An American company 
owning and operating an electric light 
plant in Central America has informed 
an American consular officer that it is 
<ontemplating the installation of sim- 
ilar plants in other cities in that coun- 
try. Correspondence should be with 
the manager of the company in Central 
America and with the company’s home 
office in the United States, addresses 
being obtainable from the Bureau. 


NO. 15,991. ELECTRICAL AND 
OTHER SUPPLIES, ETC. — 4 
American consul in Russia has received 
a communication from a railway en- 
gineer stating that he desires to get in 
touch with American manufacturers of 
electrical and plumbing supplies, 
pumps, boilers, road-making machinery, 
fire engines and extinguishers, stump- 
pullers, and material for municipal 
laundries and bathing houses. Corre- 
spondence may be in English. 


NO. 16,002. INCANDESCENT 
LAMPS.—An American consular offi- 
cer in southern Europe reports that an 
importing firm in his district desires to 
secure an exclusive agency for the sale 
of American drawn-wire tungsten 
lamps of one-half and one watt per 
candle _ efficiency. Correspondence 
should be in Italian or French. C. i. f. 


quotations in French or Italian cur- 


tency should be submitted. 


NO. 16092. ELECTRICAL MA- 
CHINERY.—An American consular offi- 
cer in South America has transmitted a 
report relative to a possible opportunity 
for the sale of machinery for an electric- 
light plant and equipment for a tram- 
way. A copy of the complete report 
may be had on application to the Bureau 
of Foreign and Domestic Commerce or 
its branch offices. 


NO. 16,102. ELECTRIC LAMPS, 
FIXTURES AND WIRES.—An Amer- 
ican consul in Russia reports that a firm 
in his district desires to place orders for 
electric lamps, bulbs, fixtures and wires. 
Correspondence should be in Russian or 
French. Quotations should be c. i. f. 
Tiflis or Batum. 


NO. 16,118. 
PLIES, ETC.—An American consular 
officer in Russia reports that a business 
man in his district desires to represent 
American firms for the sale of electri- 
cal supplies, oil engines, leather belt- 
ing, etc. References are given. Corre- 
spondence should be in Russian or Ger- 
man. 


NO. 16,150. ELECTRICAL SUP- 
PLIES AND MACHINERY.—A busi- 
ness man in Mexico has informed an 
American consul that he is preparing 
to open a store for the sale of Ameri- 
can electrical supplies and machinery. 
A copy of the consul’s complete report 
may be had on application to the Bu- 
reau of Foreign and Domestic Com- 
merce or its branch offices. 


NO. 16,153. METALS, CARBONS 
FOR ARC LAMPS, ETC.—A business 
man in Switzerland has informed an 
American consul that he wishes to be 
put in communication with American 
firms which are in a position to furnish 
the best quality of the following goods 
at moderate prices: Ferrochrome, 
manganese, silicon, and tungsten; car- 
bons for arc lamps; electrodes for elec- 
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ELECTRICAL SUP- 


tric furnaces; asbestos and mica; tin; 
copper, lead, and zinc; transformers; 
sheet iron; tin plates, etc. 


NO. 16,173. ELECTRICAL GOODS. 
—An American consul in Spain re- 
ports that a business man in his dis- 
trict desires to secure information 
relative to electrical goods, such as 
bulbs, heaters, irons, etc. Catalogs 
one correspondence should be in Span- 
ish. 


NO. 16,175. ELECTRICAL BELLS, 
ETC.—An American consular officer in 
France reports that a business man in 
his district wishes to represent Ameri- 
can exporters and manufacturers of 


electrical bells, etc. Reference is 
given. 
NO. 16,182. BULBS, ETC., FOR 


ELECTRIC LAMPS.—A firm in Eng- 
land, which is engaged in manufactur- 
ing incandescent lamps, has informed 
an American consular officer that it 
desires to purchase brass caps and 
glass bulbs used in the manufacture of 
electric lamps. 


FINANCIAL NOTES. 


The Pacific Gas & Electric Company 
will redeem April 22 at 100.25 and ac- 
crued interest an additional $1,500,000 of 
its five-per-cent one-year notes of De- 
cember 15, 1914. Original issue of these 
notes was $4,000,000 and $1,000,000 was 
redeemed last month. The remaining 
$1,500,000 will, it is expected, be re- 
deemed within a short time, entirely 
clearing up the note issues of the com- 
pany. 

At the special meeting of the stockhold- 
ers of the Detroit United Railways Com- 
pany 87,401 of the 125,000 shares out- 
standing were voted in favor of the prop- 
osition to sell the company’s property, 
within the five-cent zone, to the city of 
Detroit. Under the sale the city will as- 
sume the $24,900,000 bonded indebtedness 
of that part of the system which it will 
take over. The meeting was left open 
to ratify any future action on this prop- 
osition. 


Dividends. 


Term Rate 
cr & Cov. Lt. & Trac. 


Payable 


ee E err ee ree 1.125% April 15 
Cin. & Cov. Lt. & Trac. 

COM. oc be as Sie cawee 1.5% April 15 
Dallas Elec. ist pf...S-A 3% April 2 
Dallas Elec. 2nd pf..S-A 2.5% April 2 
Houghton Co. Elec. 

Lt sses EE E 62.5¢ May 1 
Houghton Co. Elec 

De DB se hese 5-5 ed weer -A Tbe May 1 
Ill. North. Util. pf..... Q 15% May 1 
Jacksonville Trac. pf.. Q 1.5% May 1 
Lake Shore Elec. Ry. 

Dl... veh dette ce aera 1.5% 

Lowell Elec. Lt. Corp.. Q 2% May 1 
Mil. Elec. Ry. pf...... 1.25% April 30 
Pa. Lighting pf. ...... Q 1.25% April 15 
Pub. Serv. Corp. No. 

Tee E T EEEE Q 1.25% May 1 
Pub. Serv. Corp. No. 

Te Apt.) cases eee. Q 1.5% May 1 
Va. Ry. & Pr. ...... — 1.5% April 20 
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PERSONAL MENTION. 


MR. L. A. ORGAN, of Madison, 
Wis., has accepted a position with the 
American Electrical Supply Company, 
of Chicago, Ill., as its Wisconsin rep- 
resentative. 


MR, P. S. BIEGLER, associate in 
electrical engineering at the University 
of Illinois, recently assisted in the or- 
ganization of a practical course in elec- 
trical testing for mine employes at 
Harrisburg, Ill. 


MR. R. Y. CONKLIN, for several 
months acting manager of the Leomin- 
ster Electric Light and Power Com- 
pany, will retire from this position and 
J. I. Matthias, formerly of Burlington, 
Vt., will take his place. It is under- 
stood that Mr. Conklin has remained 
at the head of the Leominster plant 
only until a suitable man could be se- 
cured. He will return to the main of- 
fice at Boston. 


MR. A. G. SHAVER announces the 
opening of an office at 1640 Transpor- 
tation Building, Chicago, where he will 
engage in the general practice of elec- 
trical and signal engineering. He will 
make investigations, efficiency studies, 
valuations, estimates and reports. of 
existing and proposed block signaling, 
interlocking, electric power plants, 
transmission lines, telephone systems 
and traction lines. 

MR. JAMES CLARK, JR., president 
of the James Clark, Jr., Electric Com- 
pany, is one of the leading members of 
a committee of the Commercial Club of 
Louisville, Kv., which is working on a 
project to establish a permanent dis- 
play of Louisville-made goods in that 
city. The plan calls for a centrally lo- 
cated building in which demonstrations 
can be made of each of the 300 lines of 
manufactures represented in. Louisville. 


MR. ADAM GSCHWINDT, vice- 
president and general manager of the 
Rockford (Iil.) Electric Company has 
been elected president of the Rockford 
Chamber of Commerce. Although the 
tendency of the times is for public util- 
ity officials to enter more fully into the 
civic affairs of their communities it 1s 
somewhat unusual for a central-station 
executive to be thus honored. Mr. 
Gschwindt, since becoming identified 
with the Rockford company, has taken 
an active part in all civic affairs and 
his election comes as a fitting reward 
for his untiring efforts in behalf of the 
civic as well as commercial develop- 
ment of the city. He is also chairman 
of the board of directors of the Rock- 
ford School of Engineering, a director 
of the Young Peoples’ Exposition As- 
sociation, a director of the Rockford 
Motor Club and the Boy’s Club. 


MR. GEORGE W. HILL has joined 
the staff of the Society for Electrical 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


American Tel. & Tel. (New York)... 0... ccc cece ccc ccc cece ences este eccenes 9 2 
Commonwealth Edison (Chicago)...... ccc ccc ccc ccc ccc tree ete te ccees 138 137 
Edison Electric Illuminating (Boston)......... ccc cece cece eter nc cc sercccees 243% 243% 
Electric Storage Battery common (Philadelphia)............c ccc cece cs cncee 481% 48% 
Electric Storage Battery preferred (Philadelphia)............ccccccsseccees 48% 481% 
‘General Electric (New York).........ccccc cece cece nscceccnccccesesceesssece 143% 142% 
Kings County Electric (New York)............ ccc cece cece ccc c ces vececsscces 119 119 
Massachusetts Electric common (Boston)...........cccce cece ccccecceesecace 7 7 
Massachusetts Electric preferred (Boston)...........ccccccscccccesscccceee 4614 30 
National Carbon common (Chicago)............. cece cece cece cece eee cscetes 133 133 
National Carbon preferred (Chicago)........ ccc ccc cence cece cece tee eccecere 119 120 
New England Telephone (Boston).........cccccccccccccccccenececcesceccues 132 132 
Philadelphia Electric (Philadelphia)... ........ ccc cece cece nc cevcccccccesces 23% 24 
Postal Telegraph and Cables common (New York)..........ccccceeececees 75 74% 
Postal Telegraph and Cables preferred (New York)..........:.scseeeceevece 6714 671% 
Western: Union (New York) 6 osc. cindad cada bined bbe ola e bee ede ' Rass eee ee 65% 65 
Westinghouse common (New York)..........ccccccecc cece cceccesenceeeneee ae ie 


Westinghouse preferred (New York)....... 
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Development. He will devote his time 
to the work of the field co-operative 
section under Mr. George B. Muldaur. 
Mr. Hill is a graduate electrical engi- 
neer, B. S. degree, of Tufts College, 
class of 1897, and has been in the elec- 
trical field continuously since his grad- 
uation. He spent three years in the 
employ of the Boston Elevated Rail- 
way, six years in the storage-battery 
sales and engineering work including 
two and a half years in charge of the 
Canadian territory of the Canadian 
General Electric Company and five 
years with the Westinghouse interests, 
part of which time he was in charge of 
the detail supply department at Boston 
and the remainder with the Westing- 
house Lamp Company. During this 
time Mr. Hill has travelled extensively 
through the United States and is well 
acquainted with the men in the electri- 
cal field so that he comes to the Soci- 
ety well equipped with the necessary 
acquaintance and experience to under- 
take his duties as a field co-operator. 


MR. PAUL B. LIEBERMANN, for- 
merly assistant chief engineer of the 
Sprague Electric Works, has joined the 
Hyatt Roller Bearing Company, as en- 
gineer of tests. Mr. Liebermann is well 
known to the electrical world. He was 
graduated from the Royal Technical 
Institute, Charlottenburg, Berlin, in 
1897, receiving special honorable men- 
tion for laboratory research work. He 
followed the German custom of serving 
as an apprentice and then entered the 
employ of the German-General Electric 
Company, railway engineering depart- 
ment, of Berlin. In 1902 he became 
identified with the Sprague Electric 
Works, having charge of the devel- 
opment of the electric dynamometer. 
He was engaged for some time 
in experimental work on the New 
York World, developing a dynamome- 
ter as a paper tension device for large 
newspaper presses. On completion of 
this work he became connected with 
the Electro-Dynamic Company, of Bay- 
onne, N. J. With the Hyatt Roller 
Bearing Company he will have full 
charge of all tests, both laboratory and 
field, for the purpose of determining 
the exact saving to be effected by the 
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The Despatch Manufacturing Com- 
pany, Minneapolis, Minn., has entered 
into an arrangement with G. H. Otto, 
late of the Commonwealth Edison 
Company, to represent its line of elec- 
tric ovens and electric heating appli- 
ances in Chicago, Ill. Mr. Otto’s head- 
quarters are at 72 West Adams Street. 


The Cutter Company, Philadelphia, 
Pa., 1s sending out cards briefly de- 
scribing and illustrating the I-T-E mo- 
tor-operated rheostat mechanism. This 
is a very convenient method of con- 
trolling a field rheostat from a remote 
point and permits the installation of 
the rheostat in positions most suitable 


adoption of the Hyatt roller bearing 
to all applications. 


OBITUARY. 


MR. GEORGE CUTTER, one of the 
most prominent of the early men in the 
electrical industry and well beloved by 
a host of friends and acquaintances, 
died suddenly of heart disease at Los 
Angeles, Cal., on April 6. Mr. Cutter 
was a Thomson-Houston representative 
in Chicago in 1889 and 1890, later on 
establishing a manufacturers’ agency in 
Chicago on West Adams Street. Early 
in 1890 he was one of the organizers, 
with E. E. Gilman; of the Great West- 
ern Electrical Supply Company. He 
withdrew from this organization shortly 
after its formation and set up a place 
of his own as a dealer in electrical 
specialties in the Rookery Building. 
He then established a small shop on 
the west side, joining forces with H. S. 
Cutler in the construction of electrical 
specialties. In 1896 he organized the 
George Cutter Company, which later 
on made its headquarters in South 
Bend, Ind. For the last five or six 
vears Mr. Cutter has not been active 
in the business, although he was vice- 
president of the George Cutter Com- 
pany at the time of his death. He re- 
moved to Chevy-Chase, Md., several 
years ago, where he built for himself a 
beautiful home. He was interested in 
many things outside of the electrical 
business, and was noted as a collector 
of rare botanical and shell specimens. 


DR. J. MOUNT BLEYER, a prom- 
inent physician of New York City, 
died on Saturday, April 3, at his home 
785 Riverside Drive, following an ill- 
ness of several months. Dr. Bleyer 
was well known as a specialist in dis- 
eases of the nose, throat and lungs 
He maintained an elaborate electrical 
laboratory in his offices at New York 
and was one of the earliest investiga- 
tors of the use of electric current in 
surgical work. He was a prolific con- 
tributor on such topics to the techni- 
cal press many years ago. It will be 
remembered that Dr. Bleyer was one 
of the chief consultants, in 1883, as 
a member of a committee of the Medi- 
co Legal Society. to obtain the adop- 
tion of a new system of ending the 


for this purpose without cluttering up 
the back of a switchboard. 

Aladdin Lamp Corporation, 111 
Broadway, New York City, is sending 
out copies of a 12-page booklet en- 
titled “Illuminating Notes on an Illu- 
minating Subject.” It contains a num- 
ber of attractive illustrations and 
gives an outline of the novel features 
of its product, the Vanitie portable 
electric lamp. 

Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, 
Pa., 1s supplying the motors for the 
Peerless Portable Power Plant outfit, 
made by the United Manufactuing 
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lives of criminals condemned to die 
in New York State. The establish- 
ment of the electric chair followed in 


1884. 
DATES AHEAD. 

Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss., April 
12-14. Secretary, H. F. Wheeler, Hat- 
tiesburg, Miss. 

Georgia Electrical Contractors’ As- 
sociation. Annual meeting, Atlanta, 
Ga., April 15. Secretary, T. H. Mc- 
Kinney, Atlanta, Ga. 

American Institute of Electrical En- 
gineers. Industrial Power meeting, 
Fort Pitt Hotel, Pittsburgh, Fa., April 
15-16. Secretary, F. L. Hutchinson, 33 
West Thirty-ninth Street, New York, 
N. Y. 

Iowa Section, National Electric 
Light Association. Annual convention, 
Keokuk, Iowa, April 20-22. Secretary, 
w. H. Thompson, Jr., Des Moines, 
lowa. 

American Electrochemical Society. 
Annual meeting, Hotel Chalfonte, At- 
lantic City, N. J., April 22-24. Secre- 
tary, J. W. Richards, South Bethlehem, 
Pa. 


American Physical Society. Bureau 
of Standards, Washington, D. C., April 
23-24. Secretary, A. D. Cole, Columbus, 
O. 

Arkansas Association of Public Util- 
ity Operators. Annual meeting, Little 
Rock, May 11-13. Secretary, W. J. 
Tharp, Little Rock, Ark. 

Gas, Electric and Street Railway 
Association of Oklahoma. Fourth an- 
nual convention, Oklahoma City, May 
12-14. Secretary, H. V. Bozell, Nor- 
man, Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual conven- 
tion, Galveston, Tex., May 19-22. Sec- 
retary, H. S. Cooper, 405 Slaughter 
Building, Dallas, Tex. 

Missouri Public Utilities Associa- 
tion. Annual convention, Steamer 
Quincy, May 27-30. Secretary, F. D. 
Beardslee, 315 North Twelfth Street, 
St. Louis, Mo. 

National Electric Light Association. 
Annual convention, San Francisco, 
Cal., June 7-11. Secretary, T. C. Mar- 
tin, 29 West Thirty-ninth Street, New 
York, N. Y. 
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Company, of Kansas City, Mo. They 
are made in sizes from one-fourth to 
one horsepower, and provided with a 
flexible variable-speed shaft for drill- 
ing, grinding, polishing and similar 
operations. The outfit was described 
in the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for February 13, 1915. 


W. R. Ostrander & Company, 22 Dey 
Street, New York City, have issued an 
illustrated booklet of fire-alarm supplies 
made by the firm in strict accordance 
with the requirements of the Depart- 
ment of Labor of New Jersey. Each 
article listed has been inspected and 
passed by an official of that depart- 
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ment. This booklet is the first of a 
series to cover the various state re- 
quirements. 


The Chelten Electric Company, 314 
Armat Street, Philadelphia, Pa., has 
issued a new bulletin covering its line 
of non-arcing inclosed fuses which are 
made from 3 to 600 amperes, 250 and 
600 volts, and complying fully with all 
National Electrical Code standards. 
Midget, automobile, instrument and 
other special fuses are also listed. 


Bridgeport Brass Company, Bridge- 
port, Conn., is sending out folders em- 
phasizing the durability and toughness 
of its Phono-Electric trolley wire and 
how these qualities serve in keeping 
down maintenance cost to a minimum 
and in maintaining schedules regard- 
less of weather effects on the over- 
head line. 

Benjamin Electric Manufacturing 
Company, 128 South Sangamon Street, 


Chicago, Ill., has issued bulletin No. 12, - 


which is a condensed catalog to meet 
the demand while the company’s new 
catlog, B-21, is in preparation. The 
bulletin covers 32 pages and has a large 
number of illustrations of multiple clus- 
ters, plug sockets, receptacles and sock- 
ets, shade-holder type reflectors, fix- 
tures of various types for factory, store 
and street lighting. 


Goodman Manufacturing Company, 
Chicago, manufacturer of coal-mining 
machinery, has placed in the Mining 
Laboratory of the University of Illi- 
nois, Urbana, Ill, for demonstration 
and test purposes one of the latest 
models of its electric short-wall ma- 
chimes. The machine is so installed 
that any desired load can be thrown 
on it and the power consumption 
measured. This machine is used in 
coal mines to undercut the coal face 
so that less powder is necessary in 
blasting the coal and the danger of 
mine explosions is greatly diminished. 


Smith & Hemenway Company, In- 
corporated, 153 Chamber Street, New 
York City, manufacturer of “Red Dev- 
il” tools, is conducting a prize contest 
(open to boys) for making the largest 
number of articles and designs with 
“Red Devil” glass cutters. After con- 
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ferring with many teachers of manual 
training it was found that not enough 
attention was devoted to the possibil- 
ties of glass working. The prize offer 
was made to stimulate youthful in- 
terest in this fascinating art and to 
develop inventiveness and originality 
in design as well as manual skill. 


W. N. Matthews & Brother, Incor- 
porated, St. Louis, Mo., has begun the 
distribution of what it calls a “cake” 
campaign. This cake campaign will 
consist of a complete course in sales- 
manship, referred particularly to the 
handling of electrical merchandise. The 
first pamphlet in the series entitled 
“A Friendly Message to and Expres- 
sion of Faith in the Electrical Supply 
Jobber” contains many bits of wis- 
dom, and should be read by every ele- 
ment of the industry. The company 
will be glad to make quick response 
to requests for a sample of this litera- 
ture. 

Hughes Electric Heating Company, 
215 West Schiller Street, Chicago, has 
issued an attractively illustrated and 
valuable book entitled “Electric Cook- 
ing Perfected.” This shows that elec- 
tric cooking is no longer an extrava- 
gance, having been so far developed 
nous. the invention of efficient and 

e cooking equipment as to be not 
only convenient and sanitary, but also 
moderate in cost. The booklet gives a 
description of the large assortment of 
Hughes electric stoves, ovens, ranges, 
water heaters, radiators, etc. Data on 
these appliances are included. 


DeForest Radio-Telephone and Tele- 
garph Company, 101 Park Avenue, New 
York City, has issued an interesting 
booklet entitled, “The Story of a Great 
Achievement.” It is an account of the 
invention and development of the Aud- 
ion detector by Lee deForest and its 
use first as a wireless detector and sub- 
sequently also as a telephone amplify- 
ing relay of extraordinary power and 
sensitiveness. The use of this device 
in wire telephone service was licensed 
to the Bell system. Use of the Audion 
device is pointed out as having been 
one of the most important elements in 
manng transcontinental telephony pos- 
sible. 
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Steel City Electric Company, 1207-19 
Columbus Avenue, Pittsburgh, Pa., is 
sending out large folders with illustrat- 
ed description of Marchand clamps 
for stranded wire. These are made in 
three styles: the clevis clamps, twin 
clamps, and pole clamps. Each of 
these styles employs a conical wedge 
for securing the clamping action. The 
folder describes these clamps in de- 
tail and sets forth their advantages. 
Data on each type and size are given. 
The company has also issued a folder 
giving the excellent results of four 
tests of Marchand clamps made by the 
Pittsburgh Testing Laboratory. In 
three of these tests the wire strand 
broke and in the fourth a connecting 
bolt broke, but in no case was the 
conical wedge or socket of the clamp 
damaged. 

Hotpoint Electric Heating Com- 
pany, Ontario, Cal., is completing ac- 
tive arrangements with dealers 
throughout the country for another 
annual “Hotpoint Week,” which this 
year will be from May 3 to May 8, in- 
clusive. The special feature this time 
will be on the sale of El Grilstovo at a 
reduction of one-third from the regu- 
lar retail price. Another feature will 
be a permanent reduction in price of 
the Hotpoint iron. The company is 
this year offering exceptionally valu- 
able sales helps to central stations, 
jobbers and retail dealers in the way 
of window-display outfits, cuts for lo- 
cal advertising, folders, and national 
advertising, the idea being to stimu- 
late a strong co-operative enthusiasm 
productive of large sales, mutally ad- 
vantageous to all concerned. El Gril- 
stovo, the appliance to be featured, is 
a 600-watt combined glowing-coil-and- 
reflector stove and electric grill, thus 
permitting boiling, broiling, toasting 
or frying to be carried on with two 
operations at the same time, one above 
and the other below the coils; a re- 
flecting plate is used when only one 
operation is required. The Hotpoint 
company states that up to the present 
dealers’ orders for this appliance are 
greatly in excess of corresponding or- 
ders for El Glostovo, which was the 
Hotpoint Week feature last year. 


Record of Electrical Patents. 
Issued by the United States Patent Office, March 30, 1915. 


1,133,259. Method of Quick Graphitiza- 
tion of Carbon Articles. J. W. Brown, as- 
signor to National Carbon Co., Cleveland, 
O. Consists in placing the articles in a 
column, applying pressure and sending an 
electric current therethrough perpendicular 
to the contact surface. 

1,133,263. Trolley-Restorer. L. T. Chris- 
man, Buffalo, N. Y., assignor of one- 
fourth each to J. G. Wickser, E. Mayer 
and to J. Mayer. Catch horns project 
literally and upwardly on opposite sides of 
the wheel. 

1,133,264. Telephony. H. P. Clausen, as- 
signor to Western Electric Co. Intercon- 
nection of A and B operators by means 
of step-by-step switches. 

1,133,268. Process of Uniting Metal 
Bodies. L. P. Crecelius, Cleveland, O. 
Provides for heating by a pair of adjacent 
electrodes. 

1,133,282. Torpedo. G. P. Helfrich, New 
York, N. Y. Electrically operated and con- 
trolled from shore through a cable. 

1,133,285. Snap Switch. C. Horn, Mill- 
bourne, Pa. Lever, cam and spring mech- 
anism for wall switch. 

1,133,291. Selective Signaling System. E. 
E. Kleinschmidt, New York, N. Y., assignor 
to Hall Switch & Signal Co. The local 


station is selected by reversed currents 
and signaled by direct current. 


1,133,296. Electric-Rallway System. P. 
W. Leffler; A. A. Leffler, administratrix 
of said P. W. Leffler, deceased, assignor 


to Leffler Electric System, Chicago, Ill. 
Sectionalized electromagnetic tractive sys- 
tem operated at constant current and vari- 
able voltage. 

1,133,300. Apparatus for Indicating Vari- 
ations In Gauge of Insulated Wire. W. H. 
McGauley, Bridgeport, Conn. The wire 
passes between contact rollers, the lateral 
motion of one of which is amplified by 
a lever system to the gauge pointer. 

1,133,304. Ventilator. H. Maugras, Mar- 
seille, France. Includes electric fan. 

1,133,307. Electrical Signal. G. C. 
Murphy, Louisville, Kgy. Double-acting 
signal system for cars passing in opposite 
directions on adjoining tracks. 

1,133,316. Transformer. A. H. Pikler, 
assignor to Crocker-Wheeler Co., Ampere, 

. J. Special core and yoke construction. 

1,133,338. Protective Device for Busbar 
Circuits. P. Torchio and H. R. Woodrow, 
New York, N. Y. Arrangement of series 
reactances. 

1,133,346. Electric Heating Stopper for 
Liquid Containers. E. C. Webster and H. 


Gruenhagen, Oakland, Cal. Conductors 
pass through stopper to heating elements 
on its inner side. 

1,133,347. Apparatus for Producing Elec- 
trical Heating Devices. E. L. Wiegand, 
Canal Dover, For removing the con- 
ductor from a supporting device and in- 
serting it in a base of plastic material. 

1,133,361. Signaling Device. J. R. Casper, 
Washington, D. . Lamp and electro- 
magnetic semaphores. 

1,133,370. Electric Plano Player. P. J. 
Dreher, Toledo, O. Electromagnetic strik- 
ing and expression mechanism. 

1,133,373. Subscriber Controlled Switch- 
Ing Apparatus for Telephone Exchange 
Systems. J. Erickson, assignor to First 
Trust & Savings Bank, Chicago, TI. 
Operation of calling dial actuates line 
switch and first selector. 

1,133,378. Convertible Moving Picture 
Machine. F. W. Hochstetter, New York, 
N. Y. Can be used for photographing and 
later for projecting the pictures on screen 
by means of electric lamps. 

1,183,393. Automobile Lock. J. F. O’Brien, 


Los Angeles, Cal. For electric switch. 
1,133,403. Trolley-Line Hanger. C. TI. 
Robertson, Peorla, Il. Trolley-wire 


hangers normally loose on the messenger 
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wire are arranged to grip the messenger 
upon parting of the trolley wire. 

1,133,435. Method of and Apparatus for 
Reproducing impulses. R. A. Fessenden, 
Brooklin, Mass. Detector comprises vacuum 
tube with axial heated cathode surrounded 
by tubular anode. 

1,133,441. Inductance Device for Wire- 
less Electrical Signaling. C. O. Lorentz, 
Port Arthur, Tex. Conical primary and 
secondary coils telescopically arranged for 
adjustment. 

1,133,447. Current-Rectifying System. C. 
W. Sirch, Los Angeles, Cal. Electrolytic 


type. 

1,133,448. Circult-Closing Device. J. W. 
Smith, Youngstown, ; Has resilient 
tongue. 

1,133,449. Multicontact Relay. H. G. 
Webster, Chicago, Ill. For telephone 
switchboard. 

1,133,455. Interval-Demand Indicating 
Mechanism. J. W. Bard, assignor to San- 


gamo Electric Co., Springfield, 11. Graphic 
recording meter with chart intermittently 
moved at predetermined intervals 

1,133,466. Measuring Transformer. H. 
Gewecke and C. Baeumler, assignors to 
Siemens-Schuckert Werke, G. . B. > 
Siemensstadt, near Berlin, Germany. Sec- 
ondary has auxiliary open turns passing 
through holes in core to permit adjust- 
ment of ratio of transformation. 

1,133,507. Apparatus for Spraying Molten 
Metal and Other Fusible Substances. M. 
U. Schoop, assignor to Metals Coating Com- 
pany of America, Boston, Mass. Provides 
means for feeding two fusible electrodes, 
melting them by electric current and di- 
recting a stream of gas toward the elec- 
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trodes to project the molten metal in a 
spray. 

1,133,608. Method of Spraying Fusible 
Substances. M. U. Schoop, assignor to 
Metals Coating Company of America. De- 
scribes method used in above. 

1,133,524. Electric-Current 
and Distributing Means. F. A. Zika, Chi- 
cago, Ill, assignor of one-half to J. E. 
Barry. For ignition system of internal- 
combustion engine. 

1,133,525. System of Electrical Distribu- 
tion. F. A. Zika, assignor of one-half to 
J. E. Barry. For combined battery and 
magneto ignition. 

1,133,535. Outlet-Box Hanger. F. L. Cain 
and C. J. Dorff, assignors to Harvard Elec- 
tril Co., Chicago, Il. Hanger and joist 
cleat consists of two adjustable flat strips 
with an adjustable box carrier. 

1,133,536. Side Light for Boats. I. Chase, 
assignor to Elco Co., Bayonne, N. J. In- 
candescent lamp mounted on the bottom. 

1,133,543. Vacuum Cleaner. J. J. Duffie, 
assignor to Vacuum Specialty Mfg. Co., 
San Francisco, Cal. Motor-driven. 

1,133,549. Party-Line Cutout. W. B. 
Francis, Prague, Okla. Telephone switch 
naa has both vertical and horizontal mo- 

ons. . 

1,133,562. Electric Illuminating Alarm 
Clock. P. A. Huddleston, Oklahoma, Okla. 
Electrically operated alarm closes lamp 
circuit. 

1,133,569. Fuse Cilp. H. N. Muller, as- 
signor to Johns-Pratt Co.. Hartford, Conn. 
Comprises a ec.iducting base, spring plates, 
contact plates and conducting leaves con- 
necting the latter with the base. 

1,133,578. Electric Metal-Working Ap- 
paratus. A. F. Rietzel, and G. E. Bars- 
tow, assignors to Thomson Electric Weld- 
ing Co., Lynn, Mass. Welding machine 
fed from transformer secondary. 

1,133,579. Electric Heating Element. E. 
J. Rohne, Minneapolis, Minn. Bare wire 
wound around and drawn completely into 
the core for protection. ‘ 

1,133,597. Recording Instrument. C. H. 


Conducting 
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Wilson, assignor to Wilson-Maeulen Co., 
New York, N. Y. Electrically operated 


and clock-controlled indicator and re- 
corder. 

1,133,613. Incandescent Lamp-Attaching 
implement. C. D. Buss and F. Heacock, 
Easton, Pa. Adjustable lamp-gripping 
fingers. 

1,133,628. Galvanizing Wire, Hoops, 


Sheets, and the Like. H. H. Field, Grap- 
penhall, M. Howarth, Latchford and E. A. 
Atkins, Liverpool, England. First treated 
with dilute hydrochloric acid, then elec- 
trolytically acted on in zine chloride solu- 
ae and finally passed through molten 
zinc. 


1,133,635. Art of Submarine Signaling. 
W. Hahemann and H. Hecht, Kiel, Ger- 
many. Tuning fork and microphone arrange- 
ment. 

1,133,641. Plate for Eletrical or Secondary 
Batteries or Accumuiators. E. Hancock 
and D. David, Cardiff, England. Lead-oxide 
paste includes carbohydrates, such as po- 


tatoes. 

1,133,663. Distant-Control System for 
Electric Motors. G. A. Pierce, assignor to 
William Cramp & Sons Ship & Engine 
Building Co., Philadelphia, Pa. Includes 
contactors for connecting the motors in 
series or parallel. 

1,133,671. Method of and Apparatus for 
Arresting Electric Currents. A. R. Sharples, 
assignor to Electric Service Supplies Co., 
Philadelphia, Pa. Arc following a high- 
potential discharge is arrested through 
carbon tetrachloride. 

1,133,675. Reversing Mechanism for Elec- 
tric Motors. H. Steinhart, assignor to firm 
of Robert Bosch, Stuttgart, Germany. 
Commutator brushgear of series motors is 
reversed. 

1,133,687. Motor Attachment for Sewing 
Machines. G. Wesley, St. Paul, Minn. Mo- 
tor can be swung into frictional contact 
with driving wheel. 

1,133,689. Electric Burglar-Alarm System. 
J. P. Williams, New York. N. Y., assignor 
to Electric Bank Protection Co. Alarm 
associated with time-regulated bank lock. 

1,133,706. Combined Fire Extinguisher 
and Fire Alarm. C. Caselli, Brooklyn, N. Y. 
Electric alarm associated with automatic 
sprinkler. 

1,133,726. Method of and Apparatus for 
Sending Signal Impuises. A. N. Hovland, 
Christiania, Norway. A sunflower switch 
with contacts successively increasing in 
length. 

1,133,733. Portable Incandescent Lamp. 
W. A. McKay and M. Clausen, San Fran- 
cisco, Cal. Connecting cord can be reeled 
up in base. 

1,133,734. Rallway System. B. Macfadden, 
London, England. HDlectrically operated 
cars and elevators for carrying passengers 
around different floors in a building. 

1,133,750. Transformer. T. Shaw, as- 
signor to American Telephone & Telegraph 
Co.. New York, N. Y. Telephone trans- 
former with windings consisting of pairs 
of twisted conductors and another winding 
consisting of a single conductor, all being 
balanced. (See cut.) 

1,133,783. Controlier for Lighting Circuits 
of Dynamo-Battery Equipments. V. G. 
Apple, assignor to Apple Electric Co., Day- 
ton, O. Rotary switch for the lights. 

1,133,786. Muitipie-Contact Relay. G. 
Babcock, assignor to F. C. Stevens, Attica, 
N. Y. For telephone switchboard. 


1,133,787. Relay Device. G. Babcock, as- 
signor to F. C. Stevens. Modification of 
above. 

1,133,796. Telephone Exchange System 


impulse-Transmitter. J. Erickson, assignor 
to Automatic Electric Co., Chicago, II. 
Calling dial mechanism for automatic tele- 
phone. 

1,133,806. Process of Electricaily Uniting 
Metallic Members. L. S. Lachman, New 
York, N. Y. Modified form of electric spot 


welding. 

1,133,819. Railway Switching and Indi- 
cating Circuits. W. H. Reichard, assignor 
to Federal Signal Co., Albany, N. Y. Mo- 
tor-operated track switches with remote 
control and indicators. 

1,133,833. Head Support for Telephone Re- 
celvers. C. Adams-Randall, assignor to Na- 
tional Shawmut Bank, Eoston, Mass. 
mits adiustment of receiver. 

1,133,834. Dynamo-Electric Machine. D. 
Balachowsky and P. Caire, Neuillyv-sur- 
Seine, France. Includes auxiliary brushes 
connected to auxiliary field windings. 

1,133,920. Renewable Insulation for Rall 
Joints. L. F. Braine and B. G. Braine, as- 
signors to Rail Joint Co., New York, N. Y. 
Insulation plates arranged for endwise in- 
sertion with certain bolts in place. 

1,133,921. Interlocked Insulation for Rall 
Joints. B. G. Braine and J. G. Delfox, 
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assignors to Rail Joint Co. Sectional in- 
sulation. 

1,133,923. Telephony. S. G. Brown, Lon- 
don, England. Telephone relay system. 

1,133,925. Selective Speed Mechanism and 
Controlling Device Therefor. C. P. Burt, 
East Orange, N. J. Electric selective clutch. 

1,133,926. Illuminated Sign. J. Butenschon, 
Anniston, Ala. Lamps in end walls throw 
light on a diagonal reflector in the box 
which directs it against faces. 

1,133,935. Sign. <A. F. Conner and G. L. 
Willett, Indianapolis, Ind., assignors to 
Thos. Cusack Co. Has pyramidal refiect- 
ing surfaces and hidden lamps. 

1,133,942. Barber’s Device. A. Di Salvio, 
Washington, Pa. Includes motor-driven suc- 


tion fan. 
1,133,946. Switch Box. R. P. Farrell, 
Side plate has lugs to receive 


Oxnard, Cal. 
laths. (See cut.) 

1,133,955. Reflector. R. D. Gray, Ridge- 
wood, N. J. Cuircularly arranged mirrors 
around incandescent lamp. 

1,133,963. Time-Controlied Mechanism. 

. G. Hoover, Demopolis, Ala. Chrono- 
meter controls an electric circuit. 

1,133,967. Apparatus for Electro-Osmotic 
Processes. H. Illig and B. Schwerin, as- 
signor to Gesellschaft fur Elektro-Osmose 
M. B. H., Frankfort-on-the-Main, Ger- 


“many. The cathode is locked between the 


anode and the agitating means. 

1,133,976. Cable Rack. J. Kraus, Kim- 
berly, Wis. Bars bolted together for sup- 
porting rows of insulating cleats. 

1,133,977. Electric Propulsion and Contro! 
for Motor Boats. J. Lamb, Canton, Ill. Mo- 
tor-driven boats connected by cable to 
motor-driven trolley carriages. 
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1,133,987. Automatic Traln-Stopping Ap- 
paratus. G. R. McQueen, Ealdwin City, 
Kans. Motor-operated throttle valve. 

1,133,990. Ignition Dynamo. C. T. Mason, 
Sumter, S. C., assignor to Sumter Electrica) 
Co. Rotor is mounted between concentric 
end plates revolving between ball bearings. 

1,134,026. Speed Controller and Indicator. 
J. L. Wheeler, Napa, Cal. Regulates igni- 
tion circuit of automobiles. 


1,134,058. Ignition Apparatus for Ex- 
plosion Engines. E. L. Parris, Jr., New 
York, N. Y. Includes magneto, vibrator, 


battery and condenser. 

1,134,059. Sound-Transmitting Apparatus. 
M. E. Pearson, assignor to Universal High- 
Power Telephone Co., Seattle, Wash. Com- 
pound telephone transmitter arrangement. 

1,134,064. Fire-Alarm System. J. B. Am- 
mons, Houston, Tex., assignor of one-tenth 
to E.. Ammons and one-fifteenth to O. Mc- 
Gaffey. Thermostatic circuit-closers control 
the house signals. 

1,134,071. Wigwag Flagman. J. A. Bell, 
assignor to Railway Specialties Co., Los 
Angeles, Cal. Electromagnetically oscil- 
lated crossing signal. 


Patents Expired. 


The following United States electrical 
patents expired on April 5, 1915: 

601,694. Machine for Restoring Insulated 
Wire. N. Wilson, Portland, Ore. 

691,717. Solenoid Blowout for Dispers- 
ing Arcs Formed in Breaking Electric Cir- 
cuits. S. H. Short, Cleveland, O. 

601,730. Heat Detector for Electric 
Fire-Alarm Systems. J. D. Gould, Brook- 
lyn, N. Y. 

601,758. Electric Lantern. O. C. Prasse, 
West New Brighton, N. Y. 

601,768. Printing Telegraph System. J. 
Burry, Fort Lee, N. J 


601,865. Telephone. T. F. Shean, De- 
troit, Mich. 
601,871. Electromagnetic Circuit-Breaker. 


G. S. Dunn, East Orange, N. J. 
601,992. Electric Brake Mechanism. A. 
Vanderbeck, Scammon, Kans. 
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FUSING THE NEUTRAL WIRE. 

The insertion of a fuse in an electric circuit limits 
the load which may be placed upon that circuit and 
limits the duration of a short-circuit between the 
two leads. It also serves to interrupt the circuit in 
case of a ground upon the portion protected, pro- 
vided there is also a ground, intentional or acciden- 
tal, upon some other portion of the circuit having a 
potential substantially different from that of the first 
grounded portion. Except for the latter contingency 
it would answer just as well to fuse one as to fuse 
both leads of a two-wire circuit. It was formerly 
general practice to fuse all three leads of an Edison 
three-wire circuit, and this practice is still common 
in many localities. If the neutral wire were not 
grounded it would be good practice, for the reason 
indicated above. But with a grounded neutral there 
is no necessity for protecting the middle wire 
against grounds, and the fuses in the outside wires 
afford protection against short-circuits. | 

In recognition of this fact the 1913 edition of the 
National Electrical Code permitted the middle wire of 
a three-wire system with grounded neutral to be 
continuous and unfused. The recent revision has 
gone a step further and made it mandatory to omit 
this fuse. 

This change is an excellent one. The neutral fuse is 
not only unnecessary but in certain conditions may 
actually introduce a hazard. The blowing of the neu- 
tral fuse may disconnect the middle wire of a portion 
of a system, resulting not only in unbalancing the volt- 
ages on the two sides of the system, but in case of a 
short-circuit on one side putting double voltage on 
the other side. This may not only injure lamps and 
other apparatus through overloading, but may heat 
some device to the point of creating a fire hazard. 
Where the neutral wire has a separate ground con- 
nection on the load side of the fuse, the above cannot 
take place, but the result may be that the neutral 
current will take a return path through the ground 
connection. This is itself an undesirable condition. 

English practice has been better than American 
practice on this point. In Great Britain general 
practice 1s to make solid connection to the neutral, 
no fuse being introduced in this lead. For some 
time now grounding of the neutral wire on both 
direct and alternating three-wire systems has been 
mandatory in this country, and it is only logical to 
also make mandatory the omission of the neutral 
fuse. This is now a Code rule. 
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SIDELIGHTS ON DIRECT-CONNECTED 
MOTOR DRIVING. 


With the increased use of direct-connected motors 
in driving power tools, engineers are finding out 
many interesting points bearing upon service eff- 
ciency. The part which mechanical problems play 
in successful motor applications is sometimes over- 
looked by electrical men, with the result that service 
interruptions and losses in energy occur which 
might readily be avoided. This is not to discredit 
the electric drive in any way, for it is the ideal 
method of tool propulsion; but to get the very 
best results from a given installation it 1s necessary 
to analyze the conditions with a good deal of care. 

For example, a considerable amount of difficulty 
has arisen in the past from the lack of flexible 
couplings, in cases where the motors have 
been mounted directly in line with or upon the 
main driving shafts of the tools. Even where the 
user has gone to the trouble of mounting the motor 
with its shaft and rigid coupling upon a separately 
cast base holding the journal boxes firmly in posi- 
tion, unequal wear of bearings has given trouble. 
There is real need of an adjustable motor bearing 
for general industrial service, considering the nar- 
rowness of air gaps now employed. In many an in- 
dustrial plant, the cost of unequal wear of bearings 
through failure to use flexible couplings, even where 
the motor and shaft speeds are the same, easily may 
run; up to from $35 to $75 per interruption. When 
the rotor of an induction motor gets off-center 
through unequal wear, it tends toward uneven dis- 
tribution of flux, with resulting loss of efficiency, and 
if the bars finally collide with the stator poles, the 
mechanical and electrical damage may be consider- 
able. A little “play,” therefore, between motor shaft 
and driven machine is very much worth while, and 
in the great number of geared and belted installa- 
tions which one finds in going about factories, this 
flexibility 1s fortunately present. | 

Direct connection has the advantage where. speeds 
permit of notable reductions in friction losses, com- 
pared with previous conditions. Thus, in one case 
where two 60-inch fans were belt-driven, a 40-horse- 
power induction motor was required, whereas when 
rearranged with a motor between the two fans and 
on the same shaft, a 25-horsepower motor met the re- 
quirements. In this case no flexible coupling was 
needed, for the reason that the strains were uniform- 
ly distributed over the entire cycle of fan rotation. 
The only point was to make sure of the alignment 
of the bearings, giving minimum shaft friction. In 
this connection, the importance of avoiding extreme- 
ly short belt drives is worth mentioning. Experience 
shows that in some cases where such belts have been 
used, the energy consumption of a tool has been 
greater when running idle than when performing its 
operations. The mounting of motors directly upon 
the frames of lathes, shapers, etc., has been a good 
thing from this point of view. 
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More extended studies of the power requirements 
of tools are desirable, in the interests of reducing su- 
perfluous investment in motor capacity and also in 
running motors as much as possible upon their range 
of higher efficiencies. Sometimes it pays to subdi- 
vide the motor drive upon a tool, even though the 
combined rating of the new arrangement exceeds 
that of the old. Thus, in a recent instance where a 
machine tool was driven by a five-horsepower motor 
through two quarter-turn belts, the motor being 
mounted on a central shaft a short distance away 
from the machine proper, it has been decided to sub- 
stitute two three-horsepower motors, one for each 
belt drive, and to replace the quarter-turns by direct 
belting through the use of vertical-shaft motors. In 
this instance the reduction in friction losses through 
being able to use either one or two motors as the 
load requires, and the corresponding savings in en- 
ergy, will make the change a good one. In another 
instance it was found that if a squirrel-cage motor 
with welded secondary bars had been used in place 
of the customary soldered bars, the service could be 
performed by three-horsepower instead of five-horse- 
power units. Proper fitting of motors to tools is 
very important, not only with respect to initial out- 
lay, but also in relation to generating capacity. 
Thus, in a plant driven by a 150-kilowatt unit it was 
found when induction motors were first placed in 
service that the generator became unduly heated, 
despite the fact that there was no sign of heavy load- 
ing at the engine. Investigation disclosed that many 
of the tools were over-powered, leading to so much 
wattless current that the capacity of the generator 
was greatly reduced. A rearrangement of the load, 
with changes in motor distribution throughout the 
plant, remedied the situation. All of these points go 
to show the value of thorough analysis in planning 
and maintaining electrically driven machinery. 


THE WHEEL TAX. 

The wheel tax is an established institution in many 
communities in this country. It was customary to 
tax horse-drawn vehicles before the advent of the mo- 
tor vehicle, and since the latter has appeared on the 
scene, there is frequently a disposition not only to 
accord it the same treatment, but to burden it with a 
still higher tax. If there is any philosophy whatever 
behind such a procedure, it is certainly one with little 
logical foundation. The wear and tear of solid rubber 
or pneumatic tires upon paved roadways is usually 
much less than for the same number of car-miles with 
steel-tired wheels. In city streets the enormous bud- 
gets for street cleaning are to be very largely debited 
to the horse. Not only does the horse traffic add very 
largely to the expense of street cleaning, but it is also 
objectionable from the standpoint of hygiene, as 
much of the filth occasioned is blown into the air be- 
fore there is time for its removal. According to many 
authorities, this condition is quite deleterious to 
health. 
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On account of these two considerations, it would 
seem that the motor vehicle should be encouraged by 
a smaller tax than is imposed upon the horse-drawn 
vehicle, if indeed there is to be any tax at all. It is 
well recognized that the effect of a tax is to discour- 
age the use of the thing taxed. It is with this idea 
in view that taxes are imposed upon such things as 
dogs and the liquor business. If it is public policy 
to encourage any development, taxes should not be 
imposed in such a way as to hinder that development. 
Since, from the standpoint of both public expense 
and hygiene, a motor vehicle is to be preferred to a 
horse-drawn vehicle, it would seem reasonable to 
abolish the taxes upon the former. 

As between electric and gasoline motor cars, there 
is but little choice on this score, but the slight dif- 
ference is in favor of the electric, since it does not 
offend by pouring into the atmosphere any objection- 
able fumes. While the exhaust from the gasoline mo- 
tors used in the streets is usually so quickly diluted 
as to represent no hazard to health, it is conceivable 
that motors of this type might become so numerous 
as to have an appreciable effect of this kind. At any 
rate, the electric vehicle is free from such indictment. 


CO-OPERATION IN GLASGOW. 

Though, taking the United Kingdom generally, efforts 
by the representative organizations to bring about satis- 
factory co-operative working arrangements between 
electrical contracting and municipal electric supply in- 
terests have been unsuccessful, a number of particular 
cases exist where practically complete harmony prevails. 

We published a short time ago particulars of an ar- 
rangement which the contractors of Sheffield, England, 
were asked to adopt in conjunction with the Corporation 
Electricity Supply Department. All such attempts to 
settle matters are of importance, and are in some de- 
gree contributions toward the final settlement which 
must inevitably come before long, however these iso- 
lated efforts may individually fail. Since the Sheffield 
conditions were published, one more effort to bring 
about an agreement on disputed points between the con- 
tractors and electric supply associations has been unsuc- 
cessful. It seems not unlikely, however, that where 
others have failed, the Glasgow municipality may suc- 
ceed. 

Elsewhere in this issue the details are given of an 
arrangement which has been entered into in that city 
between the contractors and the municipal central sta- 
tion. While American conditions would not permit of 
an identical arrangement, the fact of such co-operation 
shows the growing sentiment for united effort in in- 
creasing the electrical business in Great Britain as well 
as in the United States. | 

The Glasgow arrangement forms a most important 
contribution toward the settlement of a chronic con- 
troversy. The prospects for any legislative measures, 
such as the electric supply association has been working 
for several years past. are extremely unpromising. 
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WHERE THE ELECTRIC MOTOR SCORES. 


The benefits of the electric motor drive are constantly 
being emphasized in new ways. Recently a legislative 
committee in Massachusetts gave a hearing on proposed 
changes in the law governing the licensing of steam 
engineers and firemen, the discussion lasting for eight 
hours on a single day. Although the burden of the re- 
marks addressed to the committee was not of immedi- 
ate electrical interest, the evidence presented by manu- 
facturers as to the difficulties created in many local 
power situations by the necessity of employing steam 
engineers to operate special steam-driven tools and ma- 
chinery was impressive. It appeared that in a good 
many cases where a 10 or 15-horsepower motor would 
be adequate to perform a local service, the manufac- 
turer depending upon steam power alone had to in- 
crease his operating costs by the employment of a 
licensed engineer, and great difficulties were encountered 
in obtaining engineers competent to run specialized tools 
like channelers in quarries, the paper-making industry 
also finding its costs increased by the licensing require- 
meats. 

Electrification of industrial plants was mentioned sev- 
eral times as a way out of the high cost of operation ' 
entailed by the necessity of placing licensed engineers 
in charge of certain steam-driven machines. It is clear 
that each industry and each establishment must be in- 
vestigated on its own merits; this journal has no de- 
sire to see engineering problems of this character solved 
in an ex-parte fashion, but the simplification of the 
attendance problem effected by both the alternating-cur- 
rent and the direct-current motor deserves ample con- 
sideration as a factor in the satisfactory adjustment of 
power matters. 


SEGREGATING ELECTRICAL CONTRACTS 
ON FEDERAL WORK. 


In several states, the electrical contractors have 
made a move towards securing the segregation of the 
electrical work from other construction work in build- 
ings erected by the state government, and this move 
has met with considerable success. .A similar agita- 
tion in the case of the United States Government is 
equally desirable, as the conditions there are any- 
thing but favorable to the electrical contractor. Most 
contracts are now let in such a way that the bid for 
electrical work must be combined with the other con- 
struction in the given building, and there is no oppor- 
tunity for electrical contractors to enter separate bids 
for this feature of the work. The advantages of in- 
dependent bidding on this work have been so often 
discussed that it is not necessary to go into them now. 
It is probable that if these advantages were forcibly 
stated to the proper authorities a change might be 
inaugurated in the method of letting contracts for 
federal buildings. It certainly is in order for electrical 
contractors to make some effort in this direction, and 
it is for the purpose of such organized effort that they 
have a national organization. 
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Tenth Anniversary of the Technical 


Publicity Association. 

A decade of successful life of the 
Technical Publicity Association was 
celebrated with a well attended banquet 
at the Hotel Martinique, New York, on 
Thursday evening, April 8. The an- 
nual business meeting was held at 6:00 
o’clock, and was presided over by F. R. 
Davis, of the General Electric Com- 
pany, ‘president of the association. 
C. A. Hirschburg, of the Ingersoll- 
Rand Company, was secretary. 

The following officers were elected 
for the ensuing year: 

President, Arthur Haller, American 
Locomotive Company, New York City. 

First vice-president, Elliot Reid, 
Westinghouse Lamp Company, New 
York City. 

Second vice-president, W. B. 
Lean, Otis Elevator Company, 
York City. ) 

Secretary, C. A. Hirschburg, Inger- 
soll-Rand Company, New York City. 

Treasurer, H. M. Davis, Sprague 
Electric Works, New York City. 

Executive Committee, F. R. Davis, 
J. J. O'Connell. 

The banquet was held at 7:00 o'clock, 
with the retiring president, F. R. Davis, 
in the chair, and H. Tipper, of the 
Texas Company, and former president 
of the association, acting as toast- 
master. 

Three addresses were delivered as 
follows: 

“Attitude of the Manufacturer To- 
wards Advertising,” by W. L. Saunders, 
chairman of the board, Ingersoll-Rand 
Company, New York City. 

“A Decade of Developments in the 
Business Press,” by Emerson P. Harris, 
president, Harris-Dibble Company, 
New York City. 

“Ten Years of the T. P. A.” by F. R. 
Davis, General Electric Company, 
Schenectady, N. Y. 

Mr. Saunders, in his entertaining ad- 
dress, commended highly the work of 
the Technical Publicity Association, and 
Mr. Harris in his address gave some in- 
teresting and valuable statistics re- 
specting the amount of business done 
by the business press, and its present 
honorable and progressive position in 
the publishing world. Mr. Davis re- 
viewed the work of the association 
year by year since its organization 10 
vears ago. Its history showed intelli- 
gent and earnest study of the field and 
2 cordial effort on the part of the asso- 
ciation to improve the relations be- 
tween the advertiser, publisher and the 
agent and impressed every one present 
with the valuable practical results the 
association had accomplished and was 
still accomplishing in the many im- 
portant branches of the advertising and 
publishing business. 

The evening concluded with an en- 
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tertaining program of a series of well 
rendered songs, which humorously en- 
dorsed the strong work of the retiring 
president and expressed hopes for his 
successor, and an amusing dialogue be- 
tween W. C. Andrews, of the Edison 
Storage Battery Company, and the 
latest improved Edison phonograph 
concealed in the manly form of 
“Laughing Lew.” Copies of the con- 
stitution of the Technical Publicity As- 
sociation, as amended in February of 
the present year, were distributed to 
the guests. 
EEEE E EE 

Illuminating Engineering Society. 

At a meeting of the Council of the 
Illuminating Engineering Society on 
April 8, various reports were submit- 
ted. 

The Committee on Glare submitted 
two reports on the subject of “The 
Optical Properties of Diffusing Media.” 
One gave a classification of diffusion, 
nomenclature and the physical theory 
of diffusion; the other dealt with in- 
struments and methods for measuring 
diffusion and the theory of diffusion 
photometry. Both reports contain a 
wealth of valuable data and will be 
published shortly in the Transactions 
of the Society. i 

The Committee on Lighting Legisla- 
tion reported that it had considered 
(1) a report containing material for 
formulating a code on factory light- 
ing, which had been received from the 
Committee on Factory Lighting, and 
(2) a report submitted by the Com- 
mittee on School Lighting containing 
material upon which it is proposed to 
base a code on school lighting. The 
function of the Committee on Lighting 
Legislation is to disseminate data and 
reports among legislative bodies, 
school boards, public service commis- 
sions and other bodies or individuals 
who may or should be interested in 
enactments, rules and regulations for 
better lighting. 

The Committee on Reciprocal Rela- 
tions with Other Societies reported 
that it is continuing its efforts to pop- 
ularize the work of the Society among 
those organizations which are ‘believed 
to be interested in the better illumina- 
tion propaganda. For this purpose the 
Society has available for loan to lec- 
turers slides and printed lectures on 
school lighting and some of the funda- 
mental principles of iHumination. 
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Wireless Telephone Success. 

It is announced that through an in- 
vention by Irving Langmuir, of the 
Research Laboratory of the General 
Electric Company, Schenectady, N. Y., 
wireless telephony has been made practi- 
cal for general use. Messages have been 
exchanged between Schenectady and 
Pittsfield. Mass.. a distance of 50 miles. 
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Activities of Minnesota Jovians. 

“Safety First’ was the general sub- 
ject for discussion at the meeting of 
the Minneapolis Jovian League in the 
Rogers Hotel April 9. -A. W. War- 
nock, general passenger agent of the 
Twin City Lines, discussed the origin 
and growth of the movement in the 
United States and commented on the 
tremendous amount of good that has 
been accomplished by it, both in the 
saving of life and property. Mr. 
Warnock then outlined the work that 
has been done along this line in the 
Twin Cities and described the com- 
pany’s advertising campaign. 

Mayor Wallace G. Nye told the Jov- 
ians of the interest the city has in this 
work and urged them to use their in- 
fluence toward its promotion. Chief 
of Police Oscar Martinsen concluded 
the discussion with a description of 
the safety movement from the point of 
view of his department. 

During the past week Minneapolis 
and St. Paul Jovians have been unit- 
ing their efforts with the electrical 
engineers of the University of Minne- 
sota and members of the Minnesota 
Electrical Association in an effort to 
convince the Finance Committee of 
the Legislature of the need for an ap- 
propriation of $80,000 for a new elec- 
trical engineering building at the Uni- 
versity. An appeal has been sent out 
to all the electrical men of the state 
asking them to use their influence with 
their representatives and senators to 
convince them of the need for the new 
building. 

—_—___—_<9>-o—___—_ 


New York Jovian League. 

The New York Jovian League held 
a very successful smoker and enter- 
tainment on Wednesday evening. April 
14. Over 350 tickets were sold for 
the event. The affair was held at the 
Martinique Hotel. 

The League meets every Wednes- 
day noon, and is addressed by some 
prominent speaker. The attendance 
averages 175 to 200 and much enthu- 
siasm is shown in the work. Frank E. 
Watts is chairman of the League and 
J. H. Betts is statesman for New York. 
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Institution of Electrical Engineers. 


C. P. Sparks, a well known electric 
supply and mining electrical expert, 1s 
nominated to occupy the presidential chair 
of the Institution of Electrical Engineers 
when Sir John Snell’s year of office 
comes to an end. The Council urged Sir 
John to continue for a second year, but 
reasons of health and pressing public 
duties have prevented. 

Alexander Russell and R. T. Smith are 
nominated as new vice-presidents. 

} e—a 

A new automatic telephone system 
has been placed in operation in Prince 
Albert, Sask. 
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Electricity in Bakeries. 


There are so many advantages in 
favor of motor drive and central-sta- 
tion power for bakeries that it hardly 
seems possible’ that any baker could 
afford not to electrify his establish- 
ment, yet there are numerous plants 
where the 
operation still are employed. However, 
these will soon come to a realization 
of the merits and economies of elec- 
tric operation and the function of the 
central-station salesman will then be 
to demonstrate the possibilities of elec- 
tric baking. 

Already in the few instances in which 
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Group of Motor-Driven Dough Mixers at the Schulze Baking Com 


it has been tried, electric baking has 
proved much superior to any other 
method. The bread baked in elec- 
tric ovens has a better color and will 
last much longer, as it is not dried out 
as it is in a brick oven. The bread 
is absolutely clean, which is almost 
impossible in a brick oven where the 
peel sends up a cloud of dust which 
alights on the fresh dough as it is being 
put into the oven. 


ELECTRICAL REVIEW AND WESTERN 


now obsolete methods of- 
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This article points out the ad- 
vantages of electric motor drive 
and central-station service for 
bakeries, giving data on the 
horsepower required by the va- 
rious machines. An elaborate 
new establishment, recently com- 
pleted in Chicago, is fully de- 
scribed and operating and motor 
data are given on six typical 
plants located in Washington, 
D. C. 


In the electric bakery there are no 
dirty coal boxes to haul around and 
no labor to hire to do this class of 
work. It is not necessary to have 
men stay around on days when the 
ovens are not being used, to give them 
an occasional shovel of coal, so the 
ovens will be ready for use. The elec- 
tric oven is ready to bake in 35 min- 
utes after the current has been turned 
on. 
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In equipping a new bakery the sav- 
ing in cost of the building is a big- 
item. Electric ovens take up one-fifth 
the space of brick ovens and on ac- 
count of their being light in weight 
ordinary mill construction is heavy 
enough. With brick ovens, which weigh 
several tons, it is necessary to provide 
the heaviest kind of building construc- 
tion. Electric ovens are also much 
cooler to work by, as all of the heat is 
applied directly to the bread and is not 
wasted in the work rooms of the bak- 
ery. 

Records are available showing a very 


pany Plant, Chicago. 


satisfactory installation in a prominent 
bakery in Toronto, Can., which recent- 
ly installed an electric oven of the 
Hughes Electric Heating Company 
type. This oven is proving more eco- 
nomical than the furnace-type oven 
which it replaced. Energy for the op- 
eration of the electric oven is supplied 
by the Toronto Hydro-Electric Sys- 
tem. 

In a recent comparative test the elec- 
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tric oven, the capacity of which is 180 
loaves of 1.5 pounds, turned out 15 
batches in 10 hours, or 2,700 loaves. 
The brick oven, the capacity of which 
was 450 loaves of 1.5 pounds, turned 
out five batches in 10 hours, or 2,250 
loaves, 450 loaves less than the electric 
oven. 

The floor space occupied by the 
brick oven was 256 square feet, while 
that of the electric oven is 32 square 
feet. 

The fuel used by the brick oven was 
0.25 ton of hard coal, which cost $2.00. 
The estimated fuel cost of 1,000 1.5- 
pound loaves of bread baked in the 
brick oven was 89 cents, although the 
fuel cost ran higher on several nights 
when there were only three or four 
batches put into the brick oven. The 
fuel cost for the electric oven would 
not be higher in case of the oven not 
being used regularly, as the cost stops 
when the current is turned off, and it 
takes only a few minutes to heat the 
oven after it has been standing idle. — 

The cost of electricity when used in 
the “off peak” period at Toronto, 
which is at night, is one-half cent 
per kilowatt-hour. The maximum cur- 
rent consumption of the electric oven 
was 26 kilowatt-hours and would cost 
13 cents per hour when used continu- 
ously, or $1.30 for 10 hours’ use. The 
total amount of bread turned out in 10 
hours being 2,700 loaves, would make 
the fuel cost of 1,000 loaves 48 cents. 
This would show a saving in fuel over 
the brick oven of 41 cents per 1,000 
loaves. 

The labor cost was less than that of 
the brick oven on account of the in- 
creased amount of work turned out 
with the continuous baking. The sav- 
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Elevator for Sacks of Flour, Driven by 10-Horsepower Motor at Schulze Bakery. 
p” | 


ing in labor for 1,000 loaves was esti- 
mated at 22 cents per 1,000 loaves and 
would have been much greater if the 
capacity of the electric oven had been 
the same as that of the brick oven. 

In case the bread weighed less than 
1.5 pounds, the output would be 
greater and the amount of fuel used 
would be less, as the oven would not 
run on full heat all the time. 

Taking everything into considera- 
tion, the cost of electricity at 1.5 to 
2 cents per kilowatt-hour, would equal 
coal at $8.00 per ton, and electricity 
at 3 to 4 cents would equal gas at 
$1.00 per 1,000 cubic feet, taking into 
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Two 10-Horsepower Motors Driving Biending and Cieaning Machines at Schuize Bakery. 


consideration the quality of gas and 
the efficiency of the gas ovens used. 
Further particulars of this installation 
are given in our issue of March 13, 
1915. 

In this country several installations 
have been made and there is an enor- 
mous field for additional business. With 
the rates for energy being continually 
lowered bakers will find the electric 
method most economical of all meth- 
ods, everything being taken into con- 
sideration. 

As to electric motor drive, the most 
important advantage is cleanliness. 
Present-day conditions make it neces- 
sary for every baker to maintain a high 
standard of cleanliness in his plant and 
it is difficult to see how this condition 
can be obtained where overhead belting 
and shafts are depended upon to trans- 
mit energy. A clean, sanitary plant is 
recognized as one of the greatest as- 
sets for the bakery and this is practi- 
cally impossible without electric light 
and power. 

Reliability of power supply is also 
of extreme importance in bakeries and 
numerous plants have been converted 
to central-station service on this one 
argument alone. With an isolated 
plant, even one that is efficient and 
well managed, operating difficulties are 
certain to arise that will cause costly 
delays and even without these, the con- 
tinual operation is dependent entirely 
upon the reliability and resourceful- 
ness of the engineer and fire:nen. Some- 
times duplicate equipment or emerg- 
ency units are installed for use in case 
of accident to the regular plant but 
this practice increases the investment 
and fixed charges to such an extent that 
it is almost prohibitive. The reliability 
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Group of Flour Bins With Motor-Driven Screw Conveyors Below. 


of central-station power is so well 
known that no reference need be made 
to it here. 

Another important 
motor drive in connection with central- 
station power is the uniform speed 
‘which is attained by the driven ma- 
chines. Uniformity of quality is of 
extreme importance to the baker, for 
upon this and uniformity in baking de- 
pends the success of the establishment. 
Uniformity can only be secured by me- 
chanical means, necessitating the use 
of motor-driven machinery. Exactly 
the same operations must be carried on 
for each batch of dough, and it is this 
requirement that makes the motor- 
driven dough mixer, especially, of such 
importance. 

The freedom with which the elec- 
tric motor can be used as an independ- 
ent drive for a single machine or group 
of machines, as compared with other 
methods, and its ability to operate un- 
der unfavorable conditions is a great 
advantage in bakeries. In many in- 
stances the advantage of having a sep- 
arate drive for dough mixers alone 
justifies the use of electric motors in 
bakeries. 

Practically all of the machines used 
in bakeries run at slow speed, so slow 
in fact, that any motors that might 
economically be used for driving them 
require considerable speed reduction. 
In arranging the drives for a bakery, 
therefore, this feature should be borne 
in mind in order that the individual 
drive shall not be carried too far, al- 
though many of the manufacturers of 
bakery machinery supply their equip- 
ment as complete motor-driven units 
with the proper gear ratios carefully 


advantage ot 


figured to give the required speed. 
Alternating-current motors of the 
polyphase induction type admirably 


meet the conditions of bakery-machine 
drive. The operating characteristics 
of direct-current motors also permit 
of their use with entire satisfaction ex- 
cept that commutator trouble has been 
experienced in many instances due to 
flour and dough forming on the com- 
mutator and of course resulting in 
considerable sparking and trouble. In- 
closed motors can be used but these 
of course reduce the motor capacity 
and call for greater care and attention 
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in operating. Suspending motors from 
the ceiling or mounting them on 
raised platforms eliminates this trouble 
considerably but makes necessary belt 
drive in cases where gear connection 
would perhaps be preferable. 

The polyphase induction motor, on 
the. other hand, can be used without 
inclosing, and will operate satisfactor- 
ily even after the windings and all 
parts of the machine have become cov- 
ered with the caked flour and dough. 
However, where belt driving is to be 
employed it is advisable to raise the 
motors out of the range of flying par- 
ticles, where this can be done without 
sacrificing flexibility or light. 

As regards sizes of motors necessary 
to drive the machines found in the 
bakery the accompanying data are 
given. It should be noted that dough 
mixers require a comparatively large 
starting torque, and for that reason 
motors operating them should have 
sufficient overload capacity. 

Dough-mixing machinęs range in 
size from one to six-barrel capacity. 

DAY DOUGH MIXERS. 


No. of Capacity Horse- 
Machine Barrels power 
1 1 2 
2 2.5 3 
3 3 4 
4 4 4 
5 5 7.5 
6 6 10 


These sizes are for single speed on 
which the’ mixer arm of the machine 
makes 14 revolutions per minute. For 
very stiff dough the horsepower of the 
motor should be increased 25 per cent. 

Combination machines used by small 
bakers consisting of flour sifter and 
elevator, dough mixer and cake ma- 
chine, require a motor sufficiently 
large to drive the dough mixer, this 


Dough Dividing and Molding Machines at Schulze Bakery. 
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governing the horsepower required. ered to the various rooms. In sum- of 720 revolutions per minute, is belted 
Most of these combination machines mer the air is cooled and in winter direct to a 4.5 by 4.5-inch air compress- 
are supplied as motor-driven units, heated and distributed under pressure or for this service. 
however. so that the tendency of unwashed air Throughout the entire plant advan- 

HORSEPOWER REQUIRED BY to enter around windows, etc., is over- tage was taken of the flexibility of 
MISCELLANEOUS MACHINES. come. In the mixing and rising de- motor-driven machines and all individ- 
Machine Horsepower 


Molding machine (capacity 2,000 
loaves: por hour). ssia oe 
Dividing machine (capacity 2,000 ° 
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Dough Dréaker -cirai 5 
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Tray BlO VERON siia aai 
Conveyor 
Flour BUCO? senian 
Ovens 
Plendër naonna aiei 
Packing CB) Cesisecsicncesn vac sctcisesrsesssacaseces 
Read reversible mixer..............-....... 


The processes involved in baking in 
the typical plant can best be described 
by referring to the new bakery of the 
Schulze Baking Company in Chicago, 
unquestionably one of the most com- 
plete and attractive installations in ex- 
istence. The accompanying illustra- 
tions show a few of the more impor- 


Group of Motor-Driven Rounding Machines at Schulze Bakery. 


tant motor applications in this $600,000 


establishment. Electric power is used 
throughout except for heating the 
mammoth ovens, but motor-driven 


mixing machines are used in connec- 
tion with the natural-gas system em- 
ployed. The economy of motor drive 
is well illustrated in this plant by the 
reduction effected in the number of 
employees needed to handle the out- 
put of 140,000 loaves of bread per day. 
Aside from this the 
cellence of the product, made possible 
largely by reason of the uniform speed 
of the machines, the most striking fea- 
ture of the plant is its cleanliness, em- 
phasizing another strong advantage of 
electric drive. 


feature, and ex- 


white- 
smooth 


The interior walls are all of 
enameled brick, the 
concrete and most of the machines, 
motors and equipment are painted 
white. A feature of the installation is 
the ventilating system which provides 
for washing all air before it is deliv- 


floors of 


partments the temperature and humid- 
ity are kept absolutely constant, re- 
gardless of outside weather conditions. 

The ventilating and air washing 
equipment is located in the basement 
and is completely motor driven. A 
7.5-horsepower motor operating at 
1,120 revolutions per minute is belted 
direct to a Sirocco blower which sup- 
plies the air to the various ducts after 
passing through a Gordon air washer 
supplied by a Buffalo centrifugal 
pump, direct-connected to a 7.5-horse- 
power motor running at a speed of 
1,600 revolutions per minute. A two- 
horsepower motor drives an air com- 
pressor for the humidifier-control sys- 
tem and a five-horsepower motor op- 


erates an exhaust fan used in removing 
foul air. 

In an adjoining room in the base- 
ment is located a Frick refrigerating 
machine which cools the air in sum- 
mer, cools the entire drinking-water 
supply and furnishes refrigeration for 
several departments of the plant where 
perishable goods are kept. This ma- 
chine is driven by a 75-horsepower 
motor, 735 revolutions per minute, 
belt connected. A 15-horsepower mo- 
tor drives the brine circulating pump 
used in connection with this machine 
and two five-horsepower motors drive 
two water pumps used for circulating 
water throughout the building. 

As a further provision for insuring 


absolute cleanliness and minimum 
amount of dust, every floor is provided 
with vacuum cleaning connections, 
this system being used for cleaning 


flour and dust from all crevices about 
the machines and building. A five- 
horsepower motor, running at a speed 


ual machines and entire departments 
have been arranged so as to facilitate 
the rapid sequence of operations and 
eliminate handling of the product. 
Flour in sacks is received from wagons 
and trucks at the receiving platform 
and allowed to slide to the basement 
storage room. From here a sack ele- 
vator raises the flour to the top floor 
where the bins are located. A 10- 
horsepower motor running at 1,120 
revolutions per minute is geared direct 
to this elevator, the method of con- 
nection being shown in one of the ac- 
companying illustrations. 

The flour falls by gravity into clean- 
ing machines where it passes through 
revolving screens of silk. From these 
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One Section of Proofing Machine—Motor- Driven. 


the flour passes to the blending ma- 
chines, there being two of these, each 
driven by a 10-horsepower motor. One 
of the accompanying illustrations 
shows the battery of bins where the 
flour is next taken. These bins are 
each provided with a screw conveyor 
driven by a two-horsepower motor, 
running at a speed of 1,120 revolutions 
per minute. From the latter bins the 
flour is taken when required, to the 
automatic scales. Water is also auto- 
matically weighed and the mixture 
falls by gravity into the dough mixers 
located on the floor below. 

At present there are six dough mix- 
ers, two of six-barrel capacity, two of 
five-barrel capacity and two of four- 
barrel capacity. Each are individually 
driven by motor geared to the ma- 
chine. There are two 30-horsepowef 
motors, two 20-horsepower motors, 
and two 15-horsepower motors used 
for driving these machines. 

After being thoroughly mixed the 
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Bakery Data—Sheet No. 1. 


The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for twenty-four hours every day of power corresponding to the rated capacity of the motors con- 
nected. An operating-time load-factor of 100 per cent represents the use of the rated capacity of the motors 
for the running hours per day specified for each installation. 


Seer ie A Baking Company, Washington, D. C. Individual belted drive throughout. Running hours 
per week, 55. l 

Total connected horsepower, 68.5. Total number of motors installed, 9. Average kilowatt-hours per 
month, 2,018.2. 

Kilowatt-hours, per month, for nine months: 

June, 2,205.4; July, 1,909.9; August, 1,971.2; Septe mber, 2,031.4; October, 2,026.2; November, 2,027.6; 
December, 1,857.4; January, 2,142.7; February, 1,992.0. 

Load-factor, 5.4 per cent; operating-time load-factor, 13 per cent. 


Moror INSTALLATION. 


The following is a list of the motors installed, with their respective drives. All motors are direct-cur- 
rent motors operating at 220 volts. 
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Number Horsepower Application 
1 25 For emergency. This motor is held in readiness in 
case of accident. 
1 1 Pump. 
1 20 Dough mixer. 
1 20 Dough mixer. 
1 5 Mixer, blender and sifter. 
1 7.5 Freight elevator. 
1 5 Dough roller. 
1 5 Dough roller. 
1 5 Dividing machine. 


StohIman’s Bakery, Washington, D. C. Individual belted drive throughout. Running hours, per week, 
150. 

Total connected horsepower, 38.5. Total number of motors installed, 9. Average kilowatt-hours per 
month, 1,102.0. 

Kilowatt-hours, per month, for nine months: 

June, 987; July, 1,017; August, 1,200; September, 1,096; October, 1,131; November, 1,207; December, 
1,044; January, 1,152; February, 1,084. t 

Load-factor, 5 per cent. 

Motor INSTALLATION. 


The following is a list of the motors installed, with their respective drives. All motors are single- 
phase, 60 cycles, alternating-current, operating at 220volts. 


Number Horsepower Eo Application 
1 4 1,120 Roller. 
1 2 1,420 Scaling machine. 
1 2 1,120 Molder. 
1 10 ' 900 Dough mixer. 
1 5 1,120 Dough mixer. 
1 4 1,120 Pump, sifter, blender. 
1 2 1,120 Dough mixer (small), crumb machine. 
1 7.5 900 Freight elevator. 
1 7.5 


900 Ice-cream freezer, ice breaker. 


J. G. Meinberg’s Bakery, Washington, D. C. Individual belted drive throughout. Running hours per 
cek, 144. 

i Total connected horsepower, 33. Total number of motors installed, 6. Average kilowatt-hours per 
month, 1,021.3. 

Kilowatt-hours, per month, for nine months: 

June, 984; July, 1,211; August, 1,169; September, 1,198; October, 957; November, 904; Decgmber, 959; 
January 888; February, 922. 

Ioad-factor, 6 per cent. 


Motor INSTALLATION. 


The following is a list of the motors installed, with their respective drives. All motors are single- 
‘phase, 60 cycles, alternating-current, operating at 220volts. 


Number Horsepower ae Application 

1 2 1,120 Dough mixer, egg beater, egg and cake machine, 
crumb machine (small). 

1 3 1,120 Ice chopper, 40-quart freezer. 

1 5 1,120 Dough roller. 

1 3 1,600 Sifter, flour blender, flour elevator and small 
pump. 

1 10 1,120 Dough mixer. 


1 10 1,120 Dough mixer. 
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Bakery Data—Sheet No. 2. 


The Charles Schneider Baking Company, Washington, D. C. Individual belted drive throughout. Run- 
ning hours per week, 157. ' 

Total connected horsepower, 64.5. Total number of motors installed, 9. Average kilowatt-hours per 
month, 1,811.1. 

Kilowatt-hours, per month, for nine months: 

June, 1,850; July, 1,740; August, 1,780; September, 1,760; October, 1,850; November, 1,830; December, 
1800; January, 1,970; February, 1,820. 
Load-factor, 5.2 per cent. ` 

' MorTOR INSTALLATION. 


The following is a list of the motors installed, with their respective drives. All motors are direct-cur- 
rent motors, operating at 220 volts. 


Number Horsepower Application 


10 Dough roller. 

2 Cake mixer; crumb machine; and ceiling fan. 
10 Dough mixer. 

10 Dough mixer. 

10 Dough mixer. 

5 Dough roller. 

7.5 Freight elevator. 

5 Egg beater; cake mixer. 

5 Blender: and sifter, elevator. 
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Holmes & Son Bakery, Washington, D. C. - Individual belted drive throughout. Running hours per 
week, 156. 

Total connected horsepower, 73.75. Total number of motors installed, 18. Average kilowatt-hours per 
month, 4,786.7. ; 

Kilowatt-hours, per month, for eight months: 

July, 5,270; August, 5,224; September, 5,165; Octo ber, 4,927; November, 4,508; December, 4,326; January, 
4,702; February, 4,172. 

Load-factor, 11.8 per cent. 

7 Motor INSTALLATION. 


The following is a list of the motors installed, with their respective drives. All motors are direct-cur- 
rent motors, operating at 220 volts. (This does not include two 30-ampere and two 45-ampere charging plugs 
for vehicle batteries.) 


Number Horsepower Application 
1 2 Conveyor for 14-foot and 9-foot ovens. 
1 2 Mixer and sifter (pie). 
1 0.25 Rimmer. 
1 0.75 Crust roller. 
ss 1 1 Rimmer. 
1 15 Freight elevator. 
1 1 Blender (8 barrel). 
1 2 Pie-plate washer. 
1 6 Strainer, chopper, beater. 
1 0.25 Apple peeler. 
1 2 Polishing head. 
1 , 10 Freight elevator. 
1 10 Dough divider, balter. 
1 10 Dough mixer, blender, elevator. 
1 2 ‘| Molder. 
1 3.5 Cake mixer. 
1 1 Cake mixer. 
1 5 Ice machine. 


The Boston Baking Company, Washington, D. C. Individual belted drive throughout. Running hours 
per week, 144. 

Total connected horsepower, 55.3 (approximate). Total number of motors installed, 9. Average kilo- 
watt-hours per month, 3,146.9. 

Kilowatt-hours. per month, for nine months: - 

June, 2.835.8; July, 2,877.8; August, 2,866.6; September, 2,978.8; October, 2,549.4; November, 2,477.2; De- 
cember, 3,991.2; January, 3,839.6; February, 3,904.6. 3 

Load-factor, 10.4 per cent. 

Motor INSTALLATION. 


The following is a list of the motors installed, with their respective drives. (One 7.5-horsepower mo- 
tor for break-down service not included.) All motors are direct-current motors, operating at 220 volts. 


Number Horsepower Application 

1 10 Dough molder, two loaf molders, dough divider, 
dough roller. . 

1 0.5 Pan cleaner. 

1 4.8 ampere Pump. 

1 4.8 ampere Cake mixer. 

1 10 Dough mixer. 

1 15 Dough mixer. 

1 3 Flour feeder and pump, sifter and blender. 

1 45 ampere Elevator. 

1 1 Pump. 
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Motor-Driven Bread Conveyor in Oven Room, Schulze Bakery. 


dough is dumped into troughs and al- 
lowed to rise. It then is fed by grav- 
ity into the dividing machines on the 
floor below, which cut the dough into 
pieces of the proper weight. There 
are four Werner & Pfleiderber dividing 
machines, each gear driven by a three- 
horsepower motor, operating at 1,120 
revolutions per minute. 

From the dividers the dough goes 
to the rounding-up machines where it 
is worked. There are four of these 
machines, each gear driven by a three- 
horsepower motor, running at a speed 
of 1,120 revolutions per minute. Next 
the dough is placed in individual can- 


vas buckets and carried back and forth 
in a conveyor until it has regained the 
lightness worked out in the previous 
processes. This operation is called 
proofing. There are two such proofing 
machines, each equipped with 900 
buckets and each driven by two two- 
horsepower motors. 

There are eight Thomson molding 
machines, each driven by a two-horse- 
power motor, 1,710 revolutions per 


‘minute, which receive the dough from 


the proofers and mold it into shape. 
The formed loaf is then conveyed to 
the ovens. 

The baking room at the Schulze Bak- 


Frick Refrigerating Machine Driven by a 75-Horsepower Motor. 
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ing Company plant is one of its most 
attractive features. Here, as in other 
sections of the building, the interior 
finish is white-enameled brick, and the 
cleanliness of the room is most im- 
pressive. The ovens are arranged in 
two long rows, facing a central aisle. 
Motor-driven conveyors are run along 
each row on which the baked bread is 
conveyed to the wrapping machines. 
There are four three-horsepower mo- 
tors used for operating these convey- 
ors, each motor running at a speed of 
1,120 revolutions per minute. 

The ovens are heated by natural gas, 
supplied from a pipe line. Two gas 
pumps, driven by 7.5 horsepower mo- 
tors, are used in connection with this 
system. The gas connections to each 
oven are made in such manner that the 
pipes can be instantly removed and 
the ovens heated by coke or wood when 
necessary. 

With the present equipment installed 
at the Schulze plant the daily output 
is 140,000 loaves of bread. Provision 
has been made to install additional ma- 
chinery when this becomes necessary 
and with the reserve capacity for a 
completed future equipment the plant 
will be capable of producing a total of 
400,000 loaves of bread per day. 

——— 


Dayton Company Encourages Sug- 
gestions from Employees. 

At the March meeting of the heads 
of the various departments of the Day- 
ton Power & Light Company, it was 
decided to install suggestion boxes at 
convenient locations throughout the 
offices and plants, and offer a prize of 
$5.00 each month to the employee mak- 
ing the best adopted suggestion, and 
to encourage suggestions from all em- 
ployees the company intends to pay 
50 cents for each suggestion adopted. 
By this method the company thought 
that each employee would take a more 
active interest in the activities of the 
company, studying, not only the needs 
of his own individual work, but also 
everything that relates directly or in- 
directly to the good of the company. 

—— 
Municipality Advised to Purchase 
Power. 

The town counsel of Easthampton, 
Mass., has reported his findings on a 
proposal that the municipality under- 
take the lighting of its streets and pub- 
lic buildings. His opinion is that the 
town cannot legally go into the street 
lighting business except as it purchases 
the existing lighting plant and under- 
takes a commercial business. 

A proposal is favored that the town 
accept a proposition of the lighting 
company to operate its pumping sta- 
tion, now electrically driven by an iso- 
lated plant. There is a question as to 
the legal propriety of the town operat- 
ing this plant. 
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Successful Appliance Campaign at 
Columbus. 

The new-business department of the 
Columbus (O.) Railway, Power & 
Light Company is conducting a 30-day 
special selling campaign, in which pre- 
miums are offered as follows. An iron- 
ing board is given away with each elec- 
tric iron sold; an electric iron or choice 
of electric percolator or electric toast- 
er, with each electric cleaner; an iron 
or ironing board, or percolator, or 
toaster, with each electric washing 
machine; an iron, or toaster, or perco- 
lator, with each house-wiring contract. 
By arrangement with dealers in electric 
appliances throughout the city, the 
sale is made co-operative, the premi- 
ums being given out, no matter where 
the purchase is made. 

The campaign was launched by half- 
page display advertisements in the 
newspapers, in which the company 
stated, “We know that you don’t know 
that electric appliances are the cheap- 
est, are the most convenient, are the 
most labor-saving. Therefore, buy one 
of the appliances listed below, and we 
will give you an extra appliance free. 
Their use will prove the truth of the 
above statement, while the savings 
made will soon pay for the appliance 
you buy.” 

After a two weeks’ test, W. A. Wolls, 
manager of the new-business depart- 
ment, is ready to pronounce the cam- 
paign a decided success, and he is 
thinking of continuing it beyond the 
30-day limit. 

It is a significant fact that since the 
‘Columbus company began its progres- 
sive policy along new-business lines, 
about two years ago, through the use 
of advertising and special campaigns, 
its business has shown a constant up- 
ward tendency. 

ee R 


New Business at Louisville. 

The commercial department of the 
Louisville Gas & Electric Company 
during the week ending March 27 se- 
cured contracts for 153 electric cus- 
tomers with 84 kilowatts lighting load 
and 61 horsepower in motors and took 
orders for wiring 22 already-built 
louses. The Ford Motor Company, 
which is erecting a new assembly plant 
in Louisville at a cost of $500.000, will 
rave a 150-horsepower motor and 50- 
kilowatts lighting load. 
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Commercial Practice 
=n Rates, New Business 


What Advertising Has Done for 
the Denver Company. 


The luncheon given in honor of the 
Denver Ad Club by the Denver Gas & 
Electric Light Company, on March 
30, in the Assembly Hall of the Gas 
& Electric Building, marked an epoch 
in the history of electricity in Denver, 
for it was the first large public lunch- 
eon to be cooked entirely by electricity. 
Electric percolators, toasters, etc., are 
in common use in private homes, but 
this was the first time that the modern 
electric appliances for cooking were 
put to a practical test on such a scale. 

An elaborate menu was prepared by 
Mrs. Alice Williams, demonstrator for 
the company, who was ably assisted 
by twelve of the young ladies em- 
ployed in the company ofhce. Over 
700 feet of cable was installed under 
the supervision of R. G. Gentry, as- 
sistant commercial manager for the 
company, and connected with the 110 
electrical appliances used. 

Following the luncheon Frank W. 
Frueauff, of Henry L. Doherty & Com- 
pany, New York, spoke to the Club 
on “How Advertising Helps Market 
Gas and Electric Products.” 

Mr. Frueauff is an enthusiastic ad- 
vertising man and he pointed out to 
the members of the club what advertis- 
ing had done for the Denver Company 
and other Doherty concerns. Follow- 
ing are some interesting excerpts from 
his speech: | 

“In 1900 the Denver Gas & Electric 
Company was a relatively small con- 
cern, the ideas of the management at 
that time being along the lines of most 
gas and electric companies. i. e., if peo- 
ple wanted gas and electricity they 
knew where the office was and could 
get it by waiting a reasonable length 
of time after putting in their orders. 
At that time a new man came to Den- 
ver—Mr. Doherty, and he put some of 
his ideas into the organization which 
have been worked on and enlarged 
from time to time, and to him is pri- 
marily due credit for the development of 
the gas and electric industry in Den- 
ver and for many of the ideas that 
are in common use now by central 
stations all over the country. He was 
a firm believer in advertising. He had 
done in a modest way some successful 
things by advertising in other places, 
and he felt it was more than neces- 
sary in Denver. 


QQ aad i x wD 
: = SSN A AAA NA HH} AA LLLE EEE QA AQAA 


Vol. 66—No. 16 


AOA ANNL NN 
MSM AGG 


NNW Hens 


Vb lp mae 


UMM 


wy 
Z, 
4 


/ 
rA 


“During the year 1900 the Denver 
company was confronted by serious 
competition. Some people financially 
able had secured a franchise and 
started in to give the public private 
and commercial lighting and there was 
competition that meant either rule or 
ruin for one of the two enterprises. 
We felt that we were more or less in 
disrepute being the operating company 
and not having done as many things 
as we might have. We were more or 
less on the defensive, but when we got 
into advertising that sentiment grad- 
ually changed, and the success today 
is due to the work commenced in 1900. 

“We started out with a modest 
amount of newspaper advertising and 
a modest force of men to talk to the 
people about new uses for gas and elec- 
tricity. In 1900 the Denver Gas & 
Electric Company had 4,500 electric 
users and today there are over 36,000. 
Of course, part of that growth is due 
to the growth in population, but we 
had to go out and talk to a lot of 
people who had moved into the out- 
skirts, and used oil lamps because they 
thought electricity was not economical. 
In short we had to create a demand 
and that has been done largely by talk- 
ing to the people through the news- 
papers, through circulars, follow-up 
letter campaigns, and most of all, more 
consistently, possibly, than any other 
way, through the visits of the repre- 
sentatives who have rung the door 
bells, ofttimes meeting with rebuffs, 
but eventually making friends among 
customers and those are the people 
who have boosted the income and busi- 
ness of the company. 

“In 1904 we had built our business 
along satisfactorily lines. Our first 
efforts were directed towards getting 
gas ranges and water heaters into use 
and after that there was still a big field 
for electricity. We had some serious 
difficulty getting the electric sign into 
popular use. The first signs were not 
particularly ornamental, some of them 
were badly hung and for a time there 
was agitation about taking them down. 
Mr. Doherty wrote a letter to Mayor 
Speer in 1904 and he then made the 
prediction that if reasonable regula- 
tions for the erection of signs could 
be made, Denver would become as 
famous as “The City of Lights,” as 
other cities are for their parks or boule- 
vards, and we believe in a way that 
has been carried out. That bad feel- 
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ing at the outset may have been a 
backset but it taught us some of the 
problems which have since been solved. 
Another field we have developed large- 
ly by advertising was the use of the 
electric motor. There is hardly an 
industry or business in town today 
that does not find some use for elec- 
tricity other than lighting. In 1901 
there was only 1,100 horsepower con- 
nected, today we have 22,849 horse- 
power in motors connected. 

“Today we are doing in a way, some 
pioneering with the electric vehicle. To 
my mind it is only a question of a few 
short years before the electric vehicle 
will be the accepted means of conveyance 
the country over. You hear today of this 
objection and that criticism but we have 
passed through those difficulties in our 
establishing the use of motors for every 
purpose, and it will only be a short time 
when this vehicle will be accepted as the 
best means of city transportation. 
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town in the United States. That is due 
to advertising. The matter of rates has 
had something to do with it. We have 
attempted to keep our rates so that no 
matter what demand we have created with 
the consumer he could still afford to pay 
for our service. In 1900 electricity was 
18 cents per kilowatt-hour, while today 
it is eight cents. At that time the com- 
pany had 248 employees on its payroll, 
today we have 1,000, and when construc- 
tion work is being done as many as 1,200. 
All that has been done by talking our 
product and advertising. 

“The advertising experience and suc- 
cess in securing business by talking to 
our customers or prospective customers, 
I think is the foundation of the growth 
of the Doherty organization throughout 
the country. If it had not been possible 
for us to have created a demand and 
progress faster than the normal growth 
of the community, there would have been 
little or no reason for our attempting to 
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Movement for Better Store Light- 
ing in Cincinnati. 

The Cincinnati Association of Dis- 
play Men is preparing for a joint ses- 
sion with the Retail Merchants’ Asso- 
ciation, principally for the purpose of 
devising plans for better store illumi- 
nation in the downtown districts. The 
display men propose to demonstrate 
to the retailers, by means of lectures 
and the showing of various types of 
efficient electric window and store 
units, the ease and economy with which 
first-class illumination can be had, and 
its value in attracting business, and it 
is hoped that the use of electric light- 
ing for display purposes may be con- 
siderably stimulated. 
ts 


“Made Electrically” Ex- 
position. 
In our last issue mention was made 
of a “Made in Rockford Electrically” 


Rockford 


Two Views of the “Made In Rockford Electrically’? Exposition Held 


“When the Welcome arch was put up 
on the streets of Denver we went through 
another of those trying experiences that 
are rather discouraging. There was con- 
siderable discussion as to whether it was 
a desirable thing or not. I believe by the 
constant discussion that was had, the 
wave of public sentiment swung toward 
more ornamental street lighting and out 
of the modest beginning and that simple 
arch, has come what are today the well 
lighted streets of Denver, which are 
boasted of by a good many people outside 
of our-organization. 

“In 1900 the company had quarters in a 
little one-story building opposite the 
Brown Palace Hotel. If it had not been 
for advertising it would not have been 


necessary for the company to put a sec-s 


ond story on that building and then to 
have outgrown those q'i-rt2rs and have 
come to Fifteenth and “b:impa Street 
to get more room, 

“I have not the fizzrs: tefore me, but 
our income per corrum: ‘> spite of the 
Icwer rates now is higher than any other 


branch out in other cities and build up 
as we have here.” 
ee 


City Pumping Plant Saves . by 
Electrical Operation. 

The economy of motor drive for 
pumping town water is shown in the 
case of the town of Canton, Mass., 
where a little more than a year ago 
electric service was substituted for 
steam. During 1914 the cost of serv- 
ice was $1,100 less than that of the 
year before, while the income from the 
sale of water increased materially. 

An electric time switch is installed 
at the pumping station, which auto- 
matically starts and stops the pumps, 
which operate periodically day or night, 
keeping the standpipe full at all times. 
The cost of attendance is almost nil 
under the modern arrangement. 

By the use of Venturi meters the 
water pumped is accurately measured. 
Formerly, the quantity of water 
pumped was computed from the num- 
ber of strokes of the steam pump. 


in Company Display Room. 


show held recently under the auspices 
of the Rockford (Ill.) Electric Com- 
pany. All manufacturers using central- 
station service were invited to exhibit 
a sample of their product in the dis- 
play rooms of the company and all 
prospective power users were invited 
to inspect the exhibits. Much interest 
was shown, not only by the manufac- 
turers but by the public in general and 
many inquiries regarding service were 
received during the display. 

The accompanying illustrations show 
sections of the display. There were 
75 individual exhibitors and the differ- 
ent products shown totaled several 
hundred in number. 

—— eS —— 

Slogan Sign for Hopkinsville. 

The city’s slogan, “Greater Hopkins- 
ville Wants You,” has been erected in 
two-foot letters by the Kentucky Pub- 
lic Service Company on Campbell 
Street, 25 feet above the street level, 
and that company is now supplying the 
service to operate the sign. 
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Record Forms for the Electrical 


Contractor. 

Of the keeping of records, as of the 
making of books, there is no end, ex- 
cept the end in sight, the object of the 
system of records. Whether they are 
kept by electrical contractors or by 
the proprietor of the corner grocery 
store, they ought to show the man who 
keeps them “where he is at.” Records 
which will do this are not hard to de- 
vise to suit any business, but the trou- 
ble with many of them is that they rep- 
resent a vast amount of bookkeeping, 
a multiplicity of laborious entries. 
Some of them mean more trouble than 
actaul performance of the work they 
record. 

What the contractor who makes his 
business work for him wants to know 
is whether his business is making 
money for him, and if not, why not; if 
so, why so? He wants to ascertain 
this at the least expenditure of time 
and effort. He wants a concise and 
thorough record of what goes into 
every job. This 1s what the Harry I. 
Wood Company, of Louisville, Ky., 


gets by means of a system of records | 


and reports it has been making use of 
for several years. It is a system which 
fits a condition which is by no means 
unique. 

Contractors may be divided into two 
general classes, consisting of those who 
are contractors pure and simple, and 
whose stocks of materials and supplies 
are maintained solely for use in filling 
contracts, and of those whose contract 
department is part of the whole busi- 
ness and whose stocks of materials and 
supplies are for sale, either at whole- 
sale or retail. The first class has, of 
course, the simplest requirements in the 
way of record-keeping, whereas the sec- 
ond not only has to keep tab on what 
the contract department is doing, but 
must preserve the relations between 
this branch of his business and the 
whole. If it is a case, when getting out 
stuff for a job, merely of going to the 
bin, selecting what is needed and en- 
tering it as “taken out,” a simple form 
of record is needed. 
~The means by which such records 
may be kept for either class of con- 
tractors can be illustrated by forms 
which have been used by the Harry 
‘I. Wood Company. The simpler form 
was first employed. The other, which 
takes into consideration the fact that 
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the company is a jobbing house, was 
evolved out of the necessity of keeping 
a record of the transactions between 
the contracting department and the 
jobbing department and at the same 
time keeping a record of everything sup- 
plied for each job. Both may be sub- 
ject to improvement—the men in the 
Wood establishment do not claim per- 
fection where these forms are con- 
cerned. 

Consider the plan for use by the con- 
tractor of the first class. One advan- 
tage is that the same form will serve 
in making out the estimate, as well as 
in keeping actual record of perform- 
ance. The Wood Company no longer 
uses it, but found it serviceable for 
some time. It is a ruled sheet, shown 
in Fig. 1. 

In the first column are entered the 
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all, perhaps. Comparison of the totals 
in the “Used” column with those in 
the “Out” column at the left will show 
kim in a moment where he was over 
and where he was under the quantities 
called for in actual performance of the 
contract. Under the entries for ma- 
terials used there is generally room 
enough on the several sheets, or on the 
one sheet, for any number of entries 
as to time and sundries, so that this 
part of the costs of any job is not diff- 
cult to record. The sum total repre- 
sents not only the account from which 
the itemized bill can be figured, but it 
constitutes a permanent record if such 
is desired, and is a comparison between 
the estimated cost and actual cost of 
the job. 

The other form (Fig. 2), somewhat 
more elaborate, meets the requirements 


Fig. 1.—Contractors’ Record Form. 


quantity of the articles described in the 
second, which gives space enough for 
a ledger entry. Under “Taken Out” 
are three columns, in the first of which 
the cost of the total number of de- 
scribed articles is entered for assist- 
ance of the man figuring the job. The 
second column under “Taken Out” 1s 
reserved for entries which are made as 
the material described is taken from 
the stock room, ordinarily correspond- 
ing to the entry in the first column on 
the left. A third column under “Taken 
Out” contains space for entries, which 
are made in red ink, for all material 
taken out in excess of that noted in the 
estimate. Under “Returned,” credit, of 
course, is given, and the total cost is 
figured from the sum or difference of 
the previous entries and entered ac- 
cordingly. 

The entries in a record sheet of this 
character read entirely across from left 
to right, and there is thus a check on 
every item involved on every job. The 
estimator can see by a glance at the 
various entries in red ink when he was 
under the amount of material required, 
and this is the most important item of 


of the Wood Company, although Ferdi- 
nand F. Valinoti, superintendent of the 
contracting department and devisor of 
the system, has an idea that he will be 
able to improve upon it in some re- 
spects. An advantage of the second 
form is that it constitutes practically 
a complete record of any job, and as 
a loose-leaf ledger sheet it is easily 
kept and preserved. Labeled “Work 
Record,” it is all that and an index to 
the material taken out. Furthermore, 
though it does not give a check against 
every item, the total serves for com- 
parison with the total on the esti- 
mating sheet and where discrepancies 
occur their nature can be readily as- 
certained. The whole system is based 
on the department plan and the neces- 
sity of giving the general bookkeeper a 
means of keeping a general record and 
at the same time keeping the line dis- 
tinctly drawn between the contracting 
department and the store department. 
The ruled portion of the record 18 
divided into three sections, one devoted 
to materials, one to labor and one to 
sundries. Under the heading of ma- 
terial the division is double, for the rea- 
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son that the entries as to material is- 
sued usually outnumber those for labor 
and sundries. 

All deliveries from the store depart- 
ment to the contracting department are 
by requisition. Blanks for this purpose, 
all serially numbered, are kept in book 
form, in duplicate and perforated. 
When the contracting department 
wants, for instance, a bundle of conduit 
tubing, the order is made out, being 
recorded, with the job numbers, by 
carbon on the duplicate underneath; 


WORK 
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keeps his own records. After they are 
posted in the contracting department’s 
Work Record in red ink, these credit 
slips go to the general bookkeeper’s 
desk. The order slips take a similar 
course, and both are entered in the gen- 
eral book, the entry showing the ‘serial 
number in the proper column. This 
serves to distinguish the entries from 
entries representing sales by the store 
department, credit and charge alike, 
and has proved thoroughly satisfactory. 

The labor division has space for the 


RECORD 
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Customer’s Name 
Charge to 


Fig. 2.—Job Record Form Used by Harry I. Wood Company. 


the form is detached and presented to 
the storekeeper, who issues the ma- 
terial, filing the order. At stated times 
the bookkeeper in the contracting de- 
partment goes through the order book 
and transfers the entries from the du- 
plicates of the orders he finds there to 
the Work Record. Date, material and 
amount to be charged to the contract- 
ing department are noted here, as well 
as a description of the material. 

The spaces on the Work Record 


date, the name, a square in which to 
indicate whether the employee is an 
electrician or helper, and the total 
charge for labor. The sundries section 
contains space for a description of the 
charge, car fare, “c. f.”; railroad fare, 
“r, r. £."; drayage, “dryg.”, etc., and the 
columns for the amount. This consti- 
tutes the Work Record, with 30 lines 
in the ruled section, this having been 
tound sufficient for all average cases. 
If the job happens to be intricate and 
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Fig. 3.—Workman’s Time Record. 


correspond and the date, the serial num- 
ber of the order and the amount in 
dollars and cents is duly noted. Fre- 
quently more material is taken out than 
required, and some has to be returned 
to the storekeeper. For this purpose 
he has a credit book, similar in form, 
etc., to the order book in the contract- 
ing department. On receipt of material 
in good condition he makes a note on 
the credit blank, and that is returned 
to the contracting department. He 
thus retains a day book, from which he 


to extend over a considerable period, it 
is a simple matter to run over to an- 
other page and slip a second or a third, 
or as many sheets as needed into the 
Work Record book, carrying the to- 
tals forward.” Sometimes the Work 
Record is not posted for a week at a 
time and labor entries are made by 
the week. 

These labor entries come off a special 
pay-roll report (Fig. 3), which is made 
out from week to week, from post-card 
reports made every day by the men on 


125 


the jobs. Every man, electrician or 
helper, keeps his own time and carries 
a supply of stamped post cards with 
space on them for reports on four dif- 
ferent jobs. These contain the date, 
description and number of the job, and 
he notes the number of hours put in 
and the outlay for carfare. Also, and 
this is important, there is a space for 
signature of the person, or representa- 
tive of the person for whom the work 
is being done. This is that person’s 
O. K. for the claim for labor. If the 
workman is a member of a gang with 
a foreman, the foreman also signs the 
card. From day to day these report 
cards are posted into the pay-roll re- 
port book or file, from which, in turn, 
the labor and sundries entries on the 
Work Record are taken. 

Here is a system of records which 
gives an interesting account of the 
progress on every contract. It is easily 
possible to keep all of them for an in- 
definite length of time and to classify 
them, according to job, to department, 
to electrician, helper, etc. If the man 
who made the estimate went astray, a 
glance at the Work Record will show 
him. If the discrepancy between the 
estimated cost or contract price and the 
total costs does not give a sufficient al- 
lowance for overhead, profit, etc., the 
estimate maker can see where he was; 
wrong on every item except materials, 
and reference to the file of the order 
and credit slips will show him in what 
particulars he went astray. The record 
is concise, simple, and there is not a 
laborious amount of bookkeeping to be 
done. 

—__—_.--- 
Kansas City Contractors Partici- 
pate in Electric Show. 

At an electric show arranged by the 
Kansas City Electric Light Company, 
Kansas City, Mo., a large number of 
electrical contractors of the city par- 
ticipated and displayed devices of va- 
rious kinds. A shopping list, in the 
form of a neat little booklet, was given 
aS a souvenir to every visitor stating 
that his or her residence was not al- 
ready wired. On the last page of this 
booklet was the following statement, 
under the heading “Business Ethics”: 

The members of the Kansas City 
Electrical Contractors’ Association 
consider themselves as being engaged 
in a business in which there is a well 
defined duty and obligation toward the 
public and themselves. The business 
demands that members use every hon- 
orable means to uphold the dignity 
and honor of this vocation, to exalt 
its standards, and to extend its spirit 
of usefulness. The result is service 
with safety. 

Although the show was in progress 
but one week many direct sales were 
made by the exhibitors. 
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Contractors and Central Station 
Co-operate at Glasgow. 

The city of Glasgow, Scotland, was 
for years regarded as a model for other 
places to copy in respect of the con- 
trol of its public electricity undertak- 
ings, and it may be that what it now 
decides will carry a far-reaching influ- 
ence. It is announced that the Glas- 
gow Branch of the Scottish Electrical 
Contractors’ Association has arrived at 
an agreement with the City Electricity 
Committee, which only awaits the Cor- 
poration’s approval, respecting the hir- 
ing-out of cooking utensils, heating 
apparatus and other utensils. Terms 
have been agreed upon as to the es- 
tablishment of a central showroom in 
the city with the following objects’ 
(a) to provide facilities for present and 
prospective users of electrical energy; 
(b) to exhibit a selection of the latest 
electrical appliances in one place in- 
stead of having to visit numerous 
places scattered over the city; (c) to 
promote the use of electrical appliances 
for lighting, heating, cooking, etc; (d) 
to educate the public with regard to 
the possibilities of these appliances. 

The electrical contractors have 
agreed that the proposed showroom 
shall be equipped and managed en- 
tirely by the Corporation for five years 
from the date of the opening of same 
on the following lines: 

The showroom shall exist primarily 
for the exhibition of electrical appli- 
ances. Contractors and their custom- 
ers shall be afforded all possible facili- 
ties for inspecting the stock of appli- 
ances kept in the central showroom. 
Any electrical contractor who shall re- 
quest the Corporation to sell from the 
stock in the central showroom any fit- 
ings, accessories, lamps or apparatus 
shall be entitled to receive out of the 
apparatus price one-half the dis- 
count which he would have received 
from the makers had the contractor 
sold such apparatus to his customer 
directly. All fittings, accessories, 
lamps and apparatus sold from the 
showroom shall be at list prices, such 
list prices to be the usual current list 
prices of the firm supplying goods to 
the showroom. As far as possible 
sales initiated in the showroom shall 
be completed through the contractor 
who directed or sent the customer to 
the showroom. All wiring work re- 
sulting from the inquiries at the show- 
room shall be done by the contractor 
and no undue preference shall be 
shown to any one or more electrical 
contractors. 
not be undertaken from the showroom, 
but the showroom management. shall 
be free to lend apparatus for a short 
period to possible customers under ex- 
ceptional circumstances and make a 
charge if they think fit for the loan of 
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Hiring of apparatus shall 


such apparatus. All charges made to 
customers by the showroom manage- 
ment shall be separately stated on the 
relative demand notes sent to the cus- 
tomers and all sums paid to and ob- 
tained by the Corporation as a result 
of busiriess done in the showroom 
shall be separately shown in the an- 
nual accounts of the Corporation Elec- 
tricity Department, which accounts are 
audited by an independent auditor. 
—_——__.2--e——————_ 


Installation of Fire-Alarms Com- 
pulsory in Massachusetts Fac- 
tories. 


The Committee on Labor of the 
Massachusetts Legislature has report- 
cd favorably on a law to compel the 
installation of fire-alarm signal ap- 
paratus in every factory over two 
stories high, and in which more than 
25 persons are employed. 

P es 
Among the Contractors. 

John McPrice, electrical contractor 
and dealer in electrical material, Pitts- 
burgh, Pa., announces the removal of 
his office from the Empire Building, 
to 1228 Fulton Building. 


The contract for the complete elec- 


trical equipment of a 42-apartment 
building at Nineteenth Street and 
First Avenue South, Minneapolis, 


Minn., has been secured by the Beck 
Electrical Construction Company, of 
Minneapolis. 


John J. Duck recently opened a sec- 
ond electrical store at 432 St. Clair 
Street, Toledo, Ohio. Mr. Duck start- 
ed in the electrical business in 1892 and 
in 1902 opened an electric shop on St. 
Clair Street. The new store has been 
especially arranged to appeal to ladies 
who do electrical shopping. All sorts 
of devices including everything from 
electric washing machines to electric 
toys are to be found at this store. 


F. A. Clegg & Company, of Louis- 
ville, Ky., have recently been award- 
ed two good contracts, one for wiring 
the new building of the Kurfees Paint 
Company, which is in course of con- 
struction at Brook and Market Streets. 
This is a $2,200 job, which will include 
a few small motors for operation of 
paint-grinding machinery. The build- 
ing is to be a five-story and basement 
reinforced-concrete, fireproof construc- 
tion. The other contract is for wiring 
the new Bernheim building, a fireproof, 
brick, concrete and steel building for 
retail stores, an $1,800 job. This 
is to be a five-story structure and will 
have stores on all five floors with a 
central corridor on which the upper 
stores will front, with provisions for 
show windows to be lighted as are those 
on the streets. 
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New Wiring Regulations for Bos- 
ton Garages. 

New regulations for the construction 
of automobile garages in the metropol- 
itan fire district of Boston and suburbs 
went into effect April 1. They provide 
that no lighting system other than 
electric shall be installed, and the wir- 
ing for lights, battery charging and 
electrical equipment shall be installed 
in a manner equal to National Electri- 
cal Code requirements, with the fol- 
lowing regulations: 

All cutouts, outlet and junction 
boxes, switches, receptacles, connect- 
crs or other live metal parts, motors, 
cynamos, and apparatus capable of 
emitting a spark must be placed four 
feet above the floor or outside the 
garage. Apparatus capable of emitting 
a spark must be provided with a brass 
wire screen of No. 14 mesh or finer 
cver openings exposing sparks. Flex- 
ible cords must be reinforced for rough 
usage. The live end must have an ap- 
rroved plug connector so constructed 
that it will break apart readily at any 
position of the cord, and the opposite 
end, if terminating in a connector, 
must be the projecting part and pro- 
tected against accidental contact. 

Flexible cables for battery charging 
must be of approved  theater-stage 
type and have connectors of at least 
50 amperes capacity and constructed 
like the above. All portable lamps 
must be equipped with keyless sockets 
attached to approved portable lamp 
guards with handles and hooks. 

All new wiring in garages except 
cords and cables specified above, and 
those for pendent lamps, must be in- 
stalled in metal conduit or armored 
cable, but metal moldings may be used 
in offices and show rooms. 

—______.»<-e——____ 


Steel for Magnets. 

The small electrical manufacturers 
and others have at times tried to pro- 
duce cheap permanent magnets for in- 
struments of sufficient initial strength 
and lasting qualities. To produce such 
magnets the material must be kept 
within the following limits, as regards 
chemical composition: 


Minimum Maximum 

Per cent. Per cent. 
Carbon: Giiwsteswsad 0.60 0.70 
Manganese ... ..0.20 0.40 
Silicon arie rasada Soe 0.15 
Sulphur siss reiusa ay 0.05 
Phosphorus oc 0.05 
Tungsten ......... 4.00 6.00 

The magnets should be hardened, 


magnetized, and aged before testing. 
While aging, magnets should be placed 
so that adjacent poles are of like polar- 
ity and separated by an air space of 
about one inch. 

H. E. Weightman. 


April 17, 1915 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


C27 


National Association of Electrical Inspectors. 


Tuomas Henry Day, President, 
59 Deerfield Avenue, Hartford, Conn. 


H. S. Wyrnxoor, Vice-President, 
Municipal Building, New York, N. Y. 


WiiitiaMm Lincotn Smits, Secretary and Treasurer, 
Concord, Mass. 


James E. Core, Representative on Electrical Committee of National Fire Protection Association, 
City Hall Annex, Boston, Mass. 


Section REPRESENTATIVES: R 
C. H. Fletcher, H. Burnes, British Columbia. 
. Perry, Western New England. 
illey, Philadelphia. 
N. Davis, H. A. Knight, Eastern Massachusetts, 
mith, New York C 


A. W. Hopkins, G. W 
Washington Devereux, A. H. Li 


E. 
< A. Hannan, O. E. S 


Executive Committee 


Eucenz N. Davis, Chairman, Brookline, Mass. 


ity. 


W. Mitchell, John W. Carrell, California. 


Secretary’s Message. 

In view of the very full report of the 
convention which has already appeared in 
the ELectricAL REVIEW AND WESTERN 
ELECTRICIAN, as well as of the remark- 
ably correct report of the meetings of 
the Electrical Committee, National Fire 
Protection Association, held on the fol- 
lowing days, the Secretary finds it nec- 
essary to mention only a few matters 
here. 

There are still outstanding dues from 
members at large, 33 in all out of a total 
of about 80, and the Secretary particu- 
larly requests them to forward these 
dues, which are those for the year which 
closed April 1, at once or inform him if 
they no longer wish to be affiliated with 
the Association; also to remind them that 
the dues for the current year are now 
payable (and have already been paid by 
75 per cent of the membership). 

During the period covered by this re- 
port 75 questions have been sent out to 
the Executive Committee of 25 members. 
Of these nine members have answered 
every question; two over three-quarters ; 
five over half of them; and the remaining 
nine members less than half; four of the 
nine, however, are Section members ap- 
pointed late in the period and their re- 
plies have been well kept up since they 
began work, the other five are members- 
at-large who answered less than ten each. 

President Wynkoop requests me to re- 
mind the members of the Executive 
Committee that this question work is the 
most important of their duties and one 
which should be carefully and conscien- 
tiously attended to, and that in case of 
Section members each is expected to re- 
ply in full and individually unless the re- 
plies are the result of joint considera- 
tion and discussion, when both should 
sign. Entirely individual replies are, 
however, expected except in special cases 
for special reasons. 

I give below those parts of the con- 
vention proceedings which could not be 
placed in the telegraphic report but which 
the executive officers wish to have on 
formal record. 

President’s Address.’ 

Gentlemen: It is again my privilege to 


1 By retiring President T. H. Day at the 
morning session of the biennial conven- 
tion, National Association of Electrical In- 
spectors, Hotel Martinique, New York, 
March 23, 1915. 


“LET THE CODE DECIDE.” 


The matter appearing in this sec. 
tion consists of questions on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
ing are In accord therewith. These 
“questions are gladly received from 
anyone interested, even If not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction, 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 


the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything In the Code. 
it Is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 


tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif- 
ference of opinion Is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
pointe. 

The aim is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision in applying it; and harmoni- 
ous action of those using It, for the 
common good. 


welcome you as your president to your 
biennial convention. I am not unmind- 
ful of the work of preparation of the 
special committee in relation to these ses- 
sions. Vice-president Wynkoop has ad- 
vised me of some of the plans for our 
banquet this evening and I can assure to 
you a most enjoyable and profitable even- 
ing. Mr. Braddell, of the special com- 
mittee, has been untiring in his planning 
for our pleasure and his associates, as 
well as himself, will convince you of the 
success of their efforts this evening. For 
this splendid meeting place and the antici- 
pated pleasure of the banquet and fol- 
lowing post-prandial addresses I feel per- 
sonally obligated to the committee and 
take this method and time for express- 
ing my gratitude. 

In returning to you the commission 
which you placed in my hands four years 
ago, which commission was repeated when 
you re-elected me as your president two 


George L. Collison 
Frank R. Daniel 
ames 
. G. Hartwell 
J. E. Latta 
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years since, I do so with regret. I have 
greatly enjoyed being your president, I 
have been surrounded with a cabinet 
of officers that has been considerate of 
me. At no time have I been conscious 
of any serious disagreements concerning 
my suggestions and judgments. 

During the past two years a plan I 
have long cherished was consummated— 
that of having an association which would 
be truly national in its scope and local 
in its application and influence. To ac- 
complish this much study was necessary 
and today we have, in addition to our 
membership at large, six well organized 
sections, the management of which rests 
entirely with the members of the sections 
themselves. I predict that our section 
plan will increase and that the results 
to us all will be beneficial and proportion- 
ate to the increase. Today I close ten 
years of office holding, in various capaci- 
ties, a term I do not regret, and now feel 
it to be proper to close my official career 
with a few suggestions to be referred to 
a suitable committee. 

New Sections—It is impossible both 
from an economic and a physical point of 
view for a great number of our mem- 
bers to attend the sessions of our Asso- 
ciation, our membership extending from 
the Atlantic to the Pacific and from the 
valley of the Saskatchewan to the Mex- 
ican line. That our work toward an uni- 
versal interpretation of the National 
Electrical Code and in aiding our mem- 
bership toward a clearer understanding 
of our standard should continue, your 
president feels that we should make a 
further effort toward creating new Sec- 
tions. It has been my privilege to attend 
meetings of the two Sections in New 
England, and I am somewhat familiar 
with the work of the New York Section, 
and I am well convinced that the inter- 
change of experience among the indi- 
vidual members of these Sections has 
been of benefit to all those attending 
the meetings. There is considerable work 
involved in creating a Section, more work 
than should be reauired of your Execu- 
tive Committee or officers and I would 
suggest that this opportunity for further 
advancement in extending the work of 
the Association receive your careful study 
and that a special committee be author- 
ized whose work shall be to endeavor 
to interest members and others to or- 
ganize Sections where they do not now 
exist. 

Foreign Members.—Your Secretary has 
advised me that he has received several 
inquiries concerning membership in our 
Association from inspectors residing in 
foreign countries; he has been obliged 
to reply that there was no provision made 
for such membership in our constitution. 

One of the purposes of our Associa- 
tion is to acquire knowledge through the 
experience of others and it has seemed 
to your presidenty,that it wouldybe a wise 
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step to make some provision for mem- 
bership of inspectors in foreign coun- 
tries, with special dues to meet the in- 
creased cost of mailing, etc, that we 
might secure for our home membership 
the experience of inspectors in foreign 
fields. With members in European coun- 


tries at this time we might be able to 


secure, through such information as they 
might give us gained from experience in 
their territories, that knowledge of the 
concentric form of wiring which we are 
absolutely without at present. 

I would suggest that your incoming 
executive officers give this matter the 
consideration it requires, and that you 
invest such officers with authority to sub- 
mit to the Executive Committee sugges- 
tions for legislation on this subject. 

Official Organ.—The relations between 
the ExecrricaL Review AND WESTERN 
ELECTRICIAN and the Association continue 
to be congenial and cordial. In the ar- 
rangement I have felt that the members 
were the gainers. We should not lose 
sight of what we are receiving and as 
individual members we should transmit 
such questions as arise in our work to 
the Secretary that he may have sufficient 
copy, and not have him feel that we are 
not keeping our part of the agreement. 
If every member in attendance at thts 
session would give the Secretary at least 
one question today he would have suffi- 
cient material to last him for a year! 
May I ask that you do your part. 

In relation to the meetings of the Sec- 
tions may I venture to suggest that in 
preparing the program for a meeting, 
provision be made for the reading of a 
paper, preferablv by a member, and that 
a copy of such paper with any necessary 
sketches, together with a transcript of 
the meeting be sent to our Secretary, 
that he may prepare it for our Depart- 
ment in the ELectrricAL REVIEW AND 
WESTERN ELECTRICIAN and thus dissemi- 
nate the knowledge gained by the mem- 
bers of a Section to all of our member- 
ship and the electrical fraternity as well. 
We cannot be benefited ourselves with- 
out those with whom we come in contact 
in our work being equally benefited 
should they be given the opportunity of 
reading what we have heard. 

This will also assist our Secretary and 
make unnecessary the preparation of an 
article that he may have adequate copy. 
I would most respectfully urge a care- 
ful consideration of this matter by the 
several Sections. 

Insurance Congress.—Doubtless you are 
aware the management of the Panama 
Exposition at San Francisco has organ- 
ized a most complete Insurance Congress, 
to which a number of associations were 
invited to send accredited delegates. We 
were indeed fortunate in having an in- 
terested and able member of the Associa- 
tion on the Pacific Coast who was will- 
ing to serve as our delegate and I ac- 
cordingly appointed Mr. C. W. Mitchell 
of the California Section, as such, and 
such matters as may be of interest to our 
members I feel confident he will trans- 
mit to you through our Secretary. Mr. 
Mitchell has shown commendable inter- 
est in our Section plan arid the thanks 
of the Association are due him for his 
work as our delegate at the Insurance 
Congress. I recommend that the Asso- 
ciation confirm his appointment to ex- 
tend throughout the life of the Congress. 

National Fire Protection Association.— 
In 1905 Representative James E. Cole. 
then president, secured recognition for 
our Association by the Electrical Com- 
mittee. Mr. Cole was then elected our 
representative on that committee and has 
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continued as such to the present time. 
He is too well known to you all to re- 
quire any words of commendation by 
me. We have been well represented by 
him. Our Association is now a member 
of the National Fire Protection Asso- 
ciation, which membership gives us the 
right to be represented on the Electrical 
Committee of that Association. I would 
ask you to empower the Secretary-Treas- 
urer to continue that membership. 

Conclusion—I would suggest that this 
address be placed jin the hands of a com- 
mittee of three, and that such committee 
report concerning the several matters 
contained therein at the afternoon ses- 
sion. 

I cannot refrain from thanking you 
gentlemen who have come to our sessions 
and hope that you go away much bene- 
fited. The success of the past term is 
not entirely due to your retiring presi- 
dent; many members have contributed to 
the success. The Secretary will no 
doubt acquaint you with the statistical 
matter of our progress. I wish his fg- 
ures, especially those of the financial side 
of his work, might make possible a nomi- 
nal salary for his office. We could not 
pay him for the work he has done, but 
it seems to me a way should be found 
by the Executive Committee to give him 
some recognition for faithful services 
rendered. The correspondence of his 
office is voluminous and to him I am 
greatly indebted and heartily thank him 
for what he has willingly done. 

Gentlemen, I thank you for your atten- 
tion and now ask what disposal will you 
make of your President’s Message? 


It was moved and seconded that the 
address of President Day be referred to 
a committee consisting of three members: 

J. B. McCarthy, of the ELectricaL RE- 
VIEW AND WESTERN ELECTRICIAN; C. A. 
Hannan, secretary of the New York Sec- 
tion; W. L. Smith, general secretary. 

This committee met and at the after- 
noon session brought in the following 
report: 


The Committee on the President’s Ad- 
dress beg leave to report: In reviewing 
the biennial address of the retiring presi- 
dent, we are impressed with the evidence 
of earnestness, loyalty and devotion given 
to his work, and the amount of time 
spent in the service of this Association, 
time which the estimation in which he 
is held by his superiors in his regular 
business shows must have been found 
largely in hours which might legitimately 
have been given to recreation and the 
enjoyment of the home relations. It 
challenges our admiration and we trust 
and believe his arduous labors may be 
amply repaid by increased interest in our 
work among the members, by larger en- 
thusiasm and by success in every Section. 

We heartily approve the suggestion 
that a special committee be appointed 
upon Section Organization, believing that 
the development of the Section idea is 
vital to the increase in effectiveness of 
our Association, 

We further approve of the recommen- 
dation regarding recognizing a class of 
foreign members, but we suggest that in- 
stead of being referred to a special com- 
mittee it be turned over to a Committee 
or the Constitution to be appointed by 
the president. 

We view with satisfaction the condi- 
tions of cordial relationship with our off- 
cial organ and suggest that the thanks 
of the Association be formally tendered 
to its official staff, and we especially 
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recommend the serious and thoughtful 
perusal of this section of the address to 
every one of our members. 

We recommend that the suggestion re- 
garding the Insurance Congress be 
adopted. 

We recommend that no action be taken 
regarding the membership in the Na- 
tional Fire Protection Association, that 
matter being sufficiently cared for by a 
vote of this Association passed in 1911 
and still in force. . 

With regard to the suggestion that a 
way be found to pay the Secretary a 
small salary, we recommend that no 
action be taken but that he be empowered 
as in the past six years to employ rea- 
sonable clerical assistance for such spe- 
cial occasions as may be necessary. 

In conclusion we congratulate the As- 
sociation on the success that has attended 
President Day’s administration during 
the past two years. 

His untiring energy, unbounded en- 
thusiasm and devotion to the interests 
of the Association will not be forgotten 
and must inspire increased interest and 
effort in its future usefulness and pros- 
perity. We recommend the address and 
this report be spread upon the records. 

(Signed) C. A. Hannan, 
J. B. McCarthy, 
W. L. Smith. 


Upon motion made by O. E. Smith. 
of New York, and seconded by H. A. 
Knight, of Worcester, this report was ac- 
cepted and its recommendations adopted. 

At the evening meeting, it was unani- 
mously voted by a rising vote that the 
National Fire Protection Association be 
petitioned to arrange for the retention of 
Ex-Representative Cole upon the Elec- 
trical Committee, and accordingly the 
following Preamble and Resolutions were 
drawn up and adopted. 


WHEREAS, at the Biennial Meeting 
of the National Association of Electrica? 
Inspectors, held at the Hotel Martinique, 
in the City of New York, on the twenty- 
third day of March, at which over one 
hundred members were in attendance, 
the members learned that the Represen- 
tative of the Association on the Electrical 
Committee of the National Fire Protec- 
tion Association. Commissioner James E. 
Cole, of the Wire Department of the 
City of Boston, Mass., and twice a presi- 
dent of this Association, had asked to 
be released from the office he had so 
long held, and 

Whereas the members were also ad- 
vised that the Executive Officers had long 
known of Commissioner Cole’s desire 
and that their efforts had failed to per- 
suade him to change his decision, and 

Whereas his long and wide experience 
as a member of the Electrical Commit- 
tee. his calm and careful judgment, his. 
gracious personality, his reputation as a 
man and as one well versed in electrical 
matters, together with his wide circle of 
acquaintances among the Electrical and’ 
Fire Protection Interests, pre-eminently 
fit him for the position he has so long 
filled and from which he now requests 
to be relieved by his confreres in the 
Association and 

Whereas the members while feeling a 
profound regret because of his request 
and the failure of the Executive Officers 
to obtain his consent to a re-election, feel 
that their sense of honor and friendship 
requires that they must yield to his 
wishes, but also that professional duty 
has obligations as well. 

Therefore be it Resolved that in view 
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of Commissioner Cole’s long experience 
and other exceptional qualifications as 
indicated in the preamble, the members 
of the National Association of Electrical 
Inspectors would most respectfully request 
and urge that if possible the Executive 
Officers of the National Fire Protection 
Association arrange to retain Commis- 
sioner Cole upon the Electrical Commit- 
tee, in order that his experience and wis- 
dom may not be entirely lost to the Elec- 
trical, Fire Protection and Public Inter- 
est as expressed in the future develop- 
ment of the National Electrical Code, 
and be it further 

Resolved that copies of this Preamble 
and accompanying Resolution be present- 
ed to Mr. Franklin H. Wentworth, secre- 
tary of the National Fire Protection As- 
sociation and to Mr. Ralph Sweetland, 
secretary of the Electrical Committee of 
said Association. : 

The Secretary desires to say for the 
information of those members who were 
not present, that Commissioner Cole has 
been the only occupant of this office since 
the Association has been represented on 
the Committee. The Executive Commit- 
tee learned in December of Commission- 
er Cole’s desire to be relieved and while 
they made every effort to persuade him 
to change his mind, they realized that 
his reasons were excellent and indeed in 
a way unanswerable. While this was so, 
however, they were not such as to pre- 
vent his continuing on the Committee in 
some other capacity than as Representa- 
tive of this ..ssociation. 

In selecting another gentleman then for 
our Representative, after a careful con- 
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CALIFORNIA. 

The Santa Maria Gas and Power 
Company was authorized to issue $25,- 
000 of first-mortgage six-per-cent 
bonds; $20,000 to be used in.discharg- 
ing notes and the remainder for addi- 
tions and betterments to its property. 


CONNECTICUT. 

The Third Annual Report, for the 
year ending June 30, 1914, has recently 
been issued in bound form. The 
schedules of rates, in effect June 30, 
1914, are given for electric, gas and 
water companies operating in Connec- 
ticut. The report also includes state- 
ments of the financial conditions of all 
public service companies, and a brief 
summary in tabulated form of the 
Commission’s orders and decisions 
during the period covered. 


DISTRICT OF COLUMBIA. 
Terminal Taxicab Company. Pursu- 
ant to the provision of the Public Util- 
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sideration of the possible field of choice 
and a most preposterous amount of cor- 
respondence, the Executive Officers unani- 
mously settled upon Mr. R. P. Strong, 
of New Orleans. Mr. Strong has long 
been a member of our Executive Com- 
mittee, he has replied to every question 
sent out for this department since the 
present Secretary took office four years 
ago and his replies have been distinguished 
by the correctness of the decision given 
and by the lucidity of the accompanying 
reasoning, when such seemed necessary. 

He was also already a member of the 
Electrical Committee and therefore con- 
versant with its procedure. The mem- 
bers of the Association are to be congrat- 
ulated heartily that Mr. Strong consented 
to act as our Representative. 

The Secretary hoped at this time to be 
able to announce President Wynkoop’s 
selections for Executive Committee mem- 
bers at large, but the list is not yet com- 
plete; neither has the consent of all the 
appointees been obtained, go that it must 
go over. 

It is possible, however, to announce 
that J. C. Forsythe, chief inspector, Elec- 
trical Department, New York Board of 
Fire Underwriters, has been appointed 
Chairman of the Executive Committee, 
and that J. E. Latta, of the Underwriters’ 
Laboratories, and J. B. McCarthy, of the 
ELECTRICAL REVIEW AND WESTERN ELEc- 
TRICAN, have been reappointed. 

President Wynkoop has appointed a 
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Public Service Commissions 


Conducted by William J. Norton 


ities Law requiring the Commission to 
value the property of all public utili- 
ties within the District, the Commis- 
sion has made a valuation of the prop- 
erties of the Terminal Taxicab Com- 
pany and of the Washington and 
Maryland Railway Company. 

In the decision rendered April 2, 
1915, fixing the value of the Taxicab 
property, the Commission says: “This 
Commission is of the opinion that, a 
utility is entitled tq earn the whole 
cost of rendering the service and in 
addition thereto a reasonable return 
on the fair value of the property actu- 
ally used and useful for the con- 
venience of the public. 

The utility claimed certain organi- 
zation and pre-organization expenses 
which, in part, consisted of discount on 
preferred stock. The decision says: 
“The utility contends that the discount 
on the stock should be capitalized (1) 
because a generally recognized ele- 
ment in the cost of financing a new 
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Committee on Section Organization con- 
sisting of Thomas H. Day, chairman; 
James E. Cole, of Boston; and R. J. 
Forsyth, of Greenfield, secretary. 

Also a Committee on Constitution and 
By-laws, consisting of W. Lincoln Smith, 
chairman; and J. C. Forsyth and Alfred 
E. Braddell, of New York. 

There will be certain other committees 
appointed later. l 

The Secretary desires to call the atten- 
tion of the members especially to Ex- 
President Day’s remarks under “Official 
Organ” in his address. Possibly the mem- 
bers may be tired of the Secretary’s per- 
sistence, but he is emphatically the one 
who suffers in this case. Let me urge 


again that the members and the Sections 


send in material regularly and promptly. 
I want not only questions but field inci- 
dents—dozens of them were mentioned 
at the convention which came to my hear- 
ing in various ways, each of which would 
have made an interesting, helpful and 
valuable paragraph for publication in this 
department. 

The Secretary has sometimes heard 
that some think there is “too much Sec- 
retary in these columns” but if so it is 
not by his desire. Nothing would please 
him better than to transcribe matter 
simply, instead of having to originate be- 
cause of dearth of material or because 
only ten out of an Executive Committee 
of twenty-five have troubled to reply to 
his question bulletin. 
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enterprise, and (2) upon the authority 
of the Wisconsin Commission. It does 
not appear that discount on stock is a 
cost of financing a new enterprise. A 
stock certificate is merely the evidence 
of ownership of a share in the prop- 
erty, profits, and risks of a corpora- 
tion. Bond discount differs from 
stock discount in that bond discount 
is an adjustment of interest on a debt. 
The case before the Wisconsin Com- 
mission quoted by counsel for the util- 
ity in support of his contention is a 
case involving bond discount and not 
stock discount. The Interstate Com- 
merce Commission is very specific 
upon the method of handling dis- 
counts on capital stock and has so ex- 
pressed itself in the classification of 
accounts prescribed for electric rail- 
ways effective July 1, 1914, page 75.” 
+ * * 

“The effect of these rules is to ex- 
clude discount on capital stock from 
any consideration-as-property and to 
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set it aside in an account which shall 
be amortized by assessments upon 
stockholders or from the return onthe 
property. These rules are entirely 
consistent with sound principles, and 
the accounting principles prescribed 
by the Interstate Commerce Commis- 
sion are required by the organic act 
of this Commission to be followed 
where practicable.” 

The utility claimed an allowance for 
“going value” equal to the estimated 
amount by which the profits of the 
utility had fallen short of a return of 
15 per cent on the investment. An in- 
vestigation of the company’s balance 
sheets showed an average return of 
11.25 per cent on investment, as shown 
on the company’s books, or 18.5 per 
cent on the amount paid in on the cap- 
ital stock. “But even if it is assumed 
that the utility has not received a rea- 
sonable return on the investment up to 
date, the Commission is of the opin- 
ion that this deficiency should not be 
capitalized. In fixing reasonable rates 
to be charged by this utility for serv- 
ice the Commission will consider the 
claim made by the utility that it is en- 
titled to a reasonable return from the 
beginning of its operations.” 

In regard to a claim for “good will” 
the Commission says: ‘Whatever 
value ‘good will’ may have in the pur- 
chase of a business, it is not an ele- 
ment upon which the public should 
pay a return, and, therefore, not a 
thing to capitalize in a rate-making 
valuation. Such a capitalization would 
have the inconsistent result of charg- 
ing customers higher rates because of 
their very patronage.” 

After arriving at a fair value of the 
property, an order is entered requir- 
ing the company to conform its de- 
preciation account to the following 
rates of depreciation, based on the cost 
of the property new: For buildings 
and electrical equipment of buildings, 
3 per cent; for motor cabs, 21.5 per 
cent, and for office furniture and fix- 
tures, machine shop equipment, tire- 
room equipment, and miscellaneous 
equipment, 7 per cent. 

Washington and Maryland Railway 
Company. In determining the cost of 
reproduction new of the property of 
the Washington and Maryland Rail- 
way Company, the Commission al- 
lowed 15 per cent for contractor’s 
profit, figured on the cost of material 
and labor, or only on the cost of labor, 
influenced by the manner in which the 


work of construction was actually 
done. The Commission also held that, 


in determining the cost of reproduc- 
tion new there should be added the 
following percentages: For utility’s 
engineering and superintendence, 5 per 
cent; for interest during construction, 
3 per cent, and for legal, organization, 
insurance, omissions, and contingen- 
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cies, 3 per cent. “Since these values 
depreciate with the property, the 11 
per cent should be figured on the de- 
preciated value in determining the cost 
of reproduction new less depreciation. 

“The work of construction would be 
completed within one year. It is as- 
sumed that funds would be borrowed 
only as needed, and hence that interest 
would be paid on only half the amount 
for the time of construction, or half of 
the rate on the full amount. Interest 
at 6 per cent, therefore, amounts to 3 
per cent figured on the total amount for 
the full year.” 

The company is ordered to conform 
its depreciation account to rates of de- 
preciation, based on the cost of prop- 
erty new, of 3.34 per cent for way and 
structure, and 4.25 per cent for power- 
plant equipment. 


INDIANA. 

Indeterminate Permit. An amend- 
ment to the public utilities law, which 
was approved March 8, eliminates that 
part of Section 18 of the 1913 law, 
which provided that “every executive 
and general officer” of each company 
must be a bonda fide resident and citizen 
of Indiana. This amendment also ex- 
tends the time within which a public 
utility may surrender its franchise 
granted by any city, town or munici- 
pality from July 1, 1915, as the old law 
provided, to July 1, 1917. 

New Laws Affecting Municipal Utili- 
ties. A bill, approved March 9, pro- 
vides that all municipal corporations 
of this state which own or operate elec- 
tric light, power or water plants shall 
be authorized, upon procuring the con- 
sent of the public service commission, 
to furnish either electrical current, or 
water, or both, to any person, firm or 
corporations, either municipal or private, 
living or situated without the corporate 
limits of the municipal corporation 
owning or operating such plants. 

Another bill approved March 8, 
permits any city in the state owning 
and operating an electric lighting 
and power plant, which has from the 
earnings of such plant accumulated 
a surplus after having set aside a suf- 
cient amount for the depreciation and 
after setting aside a sinking fund for 
the payment of bonds that have been 
issued, to transfer any such surplus to 
its general fund, providing that the city 
shall first report to the public service 
commission the amount of its earnings, 
current expenses, the sum set apart for 
depreciation, the amount of its bonds 
outstanding, and the amount set apart 
as a sinking fund for the payment of 
such bonds. 


KANSAS. 
Senator J. L. Bristow was appointed 
to take the place on the Commission 
vacated by James A. Cable, April 1, 
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1915. The Commission has been re- 
organized and Senator Bristow will act 
as chairman and will handle the trans- 
portation cases which come before the 
Commission; John M. Kinkel will han- 
dle telephone complaints; and C. F. 
Foley, former chairman of the Com- 
mission, will handle municipal utilities 
and private utilities such as electric 
utilities and waterworks. 

. The Sabetha Mutual Telephone Com- 
pany was authorized to cstablish a new 
schedule of rates. The present rates 
are $1.00 a month for all classes. The 
company may now charge $2.00 a month 
for business phones, $1.25 for residences 
and $1.00 for four-party lines. It is 
understood that the increase is neces- 
sary to save the company from a deficit. 

Fort Scott, Kans. The Commission 
issued an order, March 31, recommend- 
ing that the city of Ft. Scott pass an 
ordinance restoring rates for electric- 
ity which were in effect prior to the 
rates fixed by the present ordinance. 
This ordinance, passed in August, 1914, 
reduced rates about 30 per cent and 
the Commission finds that the present 
rates are unreasonable. 

The Kansas Commission has only 
appellate jurisdiction over electric rates 
of local utilities, and if the council does 
not pass the ordinance suggested, the 
Commission may bring suit to compel 
such action. . 

The Commission also ruled that the 
city had no authority to fix rates for 
gas. 


NEW YORK—First District. 

Col. William Hayward has been ap- 
pointed to succeed Commissioner Malt- 
bie, whose term of office expired Feb- 
ruary 1, 1915. Colonel Hayward has 
acted as counsel for the Thompson 
Committee which conducted the recent 
investigation of the two state commis- 
sions. He took up his official duties on 
the first day of April. His term will 
expire on February 1, 1920. Mr. Malt- 
bie is the last member of the original 
Hughes Commission and was appointed 
to take office July 1, 1907. 


NEW YORK—Second District. 

The Westchester Lighting Company 
cases have apparently reached a final 
settlement before the Commission. 
Stipulations have been filed by the 
company and the complaining com- 
munities accepting the order of the 
Commission, issued December 22, 1914. 
(Reported in ELectricAL REVIEW AND 
WESTERN ELECTRICIAN, January 2, 1915.) 
The application for the rehearing of 
the original cases, recently argued be- 
fore the Commission, is withdrawn by 
both the company and the complain- 
ants. The company agrees to make 
the rate reduction in the order effective 
on May 1. Only minor changes in the 
order have been made, chief of which 
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is the permission to the company to 
maintain its present minimum rate at 
cne dollar a month for electricity, as 
it was argued that no testimony was 
adduced on the question of a minimum 
electric rate. 

‘The maximum rate for electricity is 
to be lowered to 12 cents per kilowatt- 
hour throughout the territory com- 
plaining, and the same reduction is to 
apply to the newly complaining terri- 
tory in Mount Vernon and New 
Rochelle. 

The company not only agrees to 
comply with the Commission’s order 
for electric rates, but it has further 
agreed with the complainants’ counsel 
in the Port Chester, Tarrytown and 
White Plains cases, to reduce its rates 
for illuminating gas in compliance with 
the general recommendations in the 
Commission’s opinion. 

The new electric rate is to remain in 
force for a period of at least three 
years, and during that period the agree- 
ment for annual gas-rate reductions will 
result in a flat maximum rate of $1.25 
per thousand cubic feet in these vil- 
lages. 

New York Telephone Company. 
The Commission has formally entered 
an order reducing telephone rate in New 
York City whereby an estimated sav- 
ing of $3,000,000 will be effected for 
consumers. The order is the same as 
announced in New York City follow- 
ing the last hearing, and has been ac- 
cepted by the company. It enlarges 
the areas for local service without toll 
charge and places service on a 5-cent- 
per-message basis for small service, 
scaling down to a 2.5-cent basis for 
service in large lots of messages. 
By the terms of the order the rates 
are made effective for a period of 
three years, from July 1, 1915. 


OKLAHOMA. 

Commissioner A. P. Watson has been 
removed from the Oklahoma Corpora- 
tion Commission by impeachment pro- 
ceedings. Various charges were pre- 
ferred against him alleging that he had 
accepted loans from companies under 
his jurisdiction, and for that reason was 
not in a position to arbitrate impar- 
tially between the public and these 
companies. No appointment has been 
made to fill the vacancy. 


PENNSYLVANIA. 

Right to Purchase—The attorney 
general has rendered an opinion in the 
matter of the York Ratlway’s applica- 
tion for the approval of the Public 
Service Commission, of the purchase 
of the Merchants Electric Light Com- 
pany. The right of a street railway 
company to purchase and operate an 


electric light company is affirmed in 
the opinion. 
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Wyoming’s Public Utility Com- 
mission. 

Wyoming’s first Public Utility Com- 
mission, created by the last Legisla- 
ture, was formally organized on April 
2. The Commission consists of Gov- 
ernor John B. Kendrick, State Auditor 
Robert B. Forsyth and State Treasurer 
Herman B. Gates. Governor Kendrick 
appointed H. Allen Floyd, of Sheridan, 
Wyo., secretary of the commission. 

i C ea 


Practical Results of Utility 
Regulation. 

“Practical Results of Utility Regula- 
tion by Public-Service Commissions,” 
was the subject of a very interesting 
address by Henry M. Byllesby, presi- 
dent of H. M. Byllesby & Company, 
Chicago, before the Electric Club of 
Chicago on April 8. Mr. Byllesby re- 
ferred to the increasing number of 
states which are establishing commis- 
sion regulation and spoke of this tend- 
ency as of permanent benefit to the 
industry. He thought the opportunity 
for receiving fair treatment for utili- 
ties was infinitely greater in states 
having commissions than where city 
councils or state legislatures attempted 
to control the business. Commission- 
ers, almost without exception, are uni- 
formly honest and in most instances 
endeavor to give conscientious study 
to utility problems. This is not true 
of city or state legislative bodies and 
politics often enter into the question. 

Mr. Byllesby agreed that many mis- 
takes had been made by utilities in 
the early days of their development, 
but these were very largely due to the 
almost phenomenal growth of the busi- 
ness which prevented the establish- 
ment of definite policies to'be followed. 

It is fitting, Mr. Byllesby said, that 
these methods should be changed but 
the public should acknowledge the fact 
that the mistakes of previous years 
have been corrected. Utilities should 
now take a firm stand in demanding 
fair treatment and it is particularly im- 
portant that valuations, upon which 
rates are based, should be made fairly 
and intelligently. 

Mr. Byllesby emphasized the im- 
portance of considering intangible 
values when valuating a property and 
referred to the difficulty of obtaining 
additional capital if this is not done. 
He thought the pioneers who have 
invested money and worked unceasing- 
ly to-develop a property should be 
permitted to earn additional rewards 
if new capital is to be invested to fur- 
ther extend and improve the property. 

In conclusion Mr. Byllesby spoke of 
the increasing tendency to lower rates 
of utilities while at the same time the 
taxes are being cor$tantly increased. 
No commission, so far, has control 
over both rates and taxes. 
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Westinghouse Electric Interests in 
Europe. 

Speaking of the recent acquisition of 
the American interests in the French 
and Italian Westinghouse Companies 
by the British Westinghouse Electric 
and Manufacturing Company, J. An- 
nan Bryce, M. P., chairman of the lat- 
ter company, said in London on March 
29: 

“We have of late years had ample 
opportunity of seeing the working 
both of the French and Italian Com- 
panies and formed the opinion that 
their want of success hitherto has been 
due to conditions which we and our 
American friends are confident that 
we shall be able to improve. By bring- 
ing the work of the two companies’ 
engineering and selling establishments 
into co-ordination with our own we 
shall be able to avoid overlapping in 
both departments, thus saving heavy 
expenses in development and other 
work. Both companies have factories 
well adapted for certain work, and by 
concentrating at Manchester other 
work which they have been attempt- 
ing to do, we shall be able to add to 
the volume of our own standard manu- 
factures.” 

—— Oo M 
Detroit Inspectors Hold Banquet. 

The third annual banquet of the Elec- 
trical Inspectors’ Club of Detroit, Mich., 
was held at the Edelweis Cafe on Tues- 
day evening, February 16. Through the 
efforts of the Banquet Committee a strict- 
ly up-to-the-Code menu was provided. 

A very enjoyable evening was spent. 
Among the speakers were F. R. Mister- 
sky, general superintendent of the Pub- 
lic Lighting Commission and patron of 
the Club; F. L. Lucas, electrical inspec- 
tor of Toledo, O.; and Lew Borer, elec- 
trical inspector of Pontiac, Mich. Re- 
marks were also made by W. E. Flick- 
inger, engineer of the Michigan Inspec- 
tion Bureau; R. J. Dotson, chief inspec- 
tor of Highland Park, Mich.; and Ed- 
ward Watters, electrical inspector of De- 
troit, and president of the Club. 

The closing and very interesting num- 
ber was an exhibition of the “Patho- 
scope,” the very newest application of 
motion pictures, by Francis Reno. 

The Banquet Committee consisted of 
James Galbraith, Harvey E. Boyd, Wirt 
E. Eldert and Benjamin W. Clark, all 
of the Detroit Inspection Department. 

————____»--- 
Ohio Meter Conference. 

The last regular conference of the 
Meter Committee of the Ohio Electric 
Light Association for the season will 
be held at the Sloan House, Sandusky, 
O., on April 23. The forenoon will be 
Spent in visiting local plants, and the 
formal program will begin at 1:30 p. m. 

A. H. Bryant, of Cleveland, is chair- 
man of the Meter Committee. 
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Electrical Engineering Problems. 


Problem 32. 


from the line. 
netomotive force of the series 
field aids that of the shunt 
field. The air-gap flux for 
any magnitude of series field 
current is given in Fig. 27; 
the magnetomotive force of 
the series field aiding that of 
the shunt field in curve A and 
opposing that of the shunt 
field in curve B. The shunt- 
field current in eaçh case is 
maintained constant at 2 
amperes. The armature re- 


current 90 amperes. 


SOLUTION OF PROBLEM 2332. 

Answer to Question a. 

The joint resistance of the field and 
armature by [2] equals 0.12+-0.03 or 0.15 
ohm. The shunt field being connected out- 
side of the series field, the series-field 
current and the armature current by [13] 
each equal the line current minus the 
shunt-feld current. The armature cur- 
rent at no load is then 8—2 or 6 amperes. 
The armature voltage at no load by [3] is 

f£a=230—6X0.15=229.1 volts. 

The air-gap flux (Curve A, Fig. 27) 
corresponding to a series-field current of 
6 amperes is 5.4 megalines. 

Substituting the known constants in 
[45] 1,200=K229,1/5.4 | 

and K=28.3 

Under the conditions of Question (a) 

the armature voltage by [3] is 
Ea=230—45 X0.15= 223.3 volts. 

The air-gap flux (Curve A, Fig. 27) 

corresponding to a series-field current of 


45 amperes is 5.7 megalines. The speed 
by [45] is 
S=28.3223.3/5.7=1,110 revolutions per 


. minute. 
Answer to Question b. 
The armature voltage by [3] is 
E~a=230—90X0.15=216.5 volts. 


DIRECT CURRENTS. 


A 230-volt long-shunt compound motor runs at no load at a speed 
of 1,200 revolutions per minute and takes a current of 8 amperes 
The shunt-field current 1s 2 amperes and the mag- 


LINES) 


Meca 


Ar-GAP FLux ( 


sistance is 0.12 ohm and the series-field resistance is 0.03 ohm. 

The terminal voltage being maintained constant at 230 volts, find 
the armature speed under the following conditions: (a) series field 
aiding the shunt field, and armature current 45 amperes; (b) ser- 
ies field aiding the shunt field, and armature current 90 amperes; 
(c) series field opposing the shunt field, and armature current 45 
amperes; (d) series field opposing the shunt field, and the armature 
For an armature current of 90 amperes find 
the armature current-flux torque when (e) the series field aids the 
shunt field and (f) when the series field opposes the shunt field. 


#0 «0 60 @o 100 180 
SERIES FIELD CURRENT (AMPERES) 


Fig. 27. 


The air gap flux (Curve A, Fig. 27) 
corresponding to a series-field current of 
90 amperes fs 5.9 megalines. The speed 
by [45] is 
S=28.3X216.5/5.9=1,040 'revolutions per 

minute. 

Answer to Question c. 

The armature voltage as in the answer 
to Question (a) equals 223.3 volts. The 
air-gap flux (Curve B, Fig. 27) corre- 
sponding to a series-field current of 45 
amperes is 5 megalines. The speed by 
[45] is then 
S= 28.3 223.3/5=1,260 

minute. 

Answer to Question d. 

The armature voltage as in the Answer 
to Question (b) is 216.5 volts. The air- 
gap flux (Curve B, Fig. 27) correspond- 
ing to a series-field current of 90 am- 
peres is 4.5 megalines. The speed by 
[45] is then , 
S=28.3X216.5/4.5=1,360 revolutions per 

minute. 

Answer to Question e. 

The armature voltage at no load by [3] is 
E.s=230—6X0.15=229.1 volts. 
The gross power output by [19] is then 
P=229.1*6—1,375 watts. 
The speed being 1,200 revolutions per 


revolutions per 
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minute at no load the torque is given by 
[40] 1.375=1.421,200T/10* 
and 7=8.07 pound-feet. 

The armature current being 6 amperes 
and the corresponding air-gap flux 
(Curve A, Fig. 27) being 5.4 megalines, 
the current-flux torque constant is given 
by [46] 

8.07—K6X5.4 
and K=0.249 

With an armature current of 90 am- 
peres and the series field aiding the shunt 
field the air-gap flux (Curve A, Fig. 27) 
is 5.9 megalines. The current-flux torque 
is then given by [46] 

0.249 905.9132 pound-feet. 

Answer to Question f. 

With an armature current of 90 am- 
peres and the series field opposing the 
shunt field the air-gap flux (Curve B, 
Fig. 27) 1s 4.5 megalines. The current- 
flux torque is then given by [46] 

T=—0.249X90X4.5—=101 pound-feet. 

An examination of the above results 
reveals the following facts regarding the 
compound motor. 

(1) In the cumulative-wound com- 
pound motor the speed decreases as the 
load increases but decreases more rapid- 
ly than in the shunt motor. In this case 
the speed decreases from 1,200 at no 
load to 1,040 revolutions per minute at 
full load. Such a motor is frequently 
used with a flywheel to drive fluctuating 
loads. A sudden increase in load re- 
duces the speed of the motor and the 
energy withdrawn from the flywheel 
serves to equalize the current taken from 
the line. 

(2) In the differential-wound com- 
pound motor the speed may increase as 
the load increases. This is the only type 
of motor possessing this characteristic. 
In this case the speed increases from 
1,200 at no load to 1,360 revolutions per 
minute at full load. If the shunt and 
series turns are properly proportioned 
the speed may be made to remain con- 
stant independently of the load. 

(3) In the cumulative-wound motor 
the current-flux torque for any given 
armature current is greater than in the 
differential-wound motor. Owing to the 
high inductance of the shunt field wind- 
ing the current in the shunt field winding 
builds up more slowly than in the series 
winding. Hence, in starting, the’ motor 
may start in the wrong direction when 
differential-wound. This may be pre- 
vented by short-circuiting the series 
winding when the motor is started. In 
driving any machine in which the reac- 
tive torque does not increase with the 
speed the differential-wound motor may 
accelerate to a dangerous speed and is 
therefor not suited for such use. 
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ALTERNATING CURRENTS. 


Problem 82. 


In the following problem on the concatenation method of arrang- 
ing induction motors the rotors are coupled mechanically and 
their windings are connected electrically. The ratios of trans- 
formation are equal. In each case the motors are wound for a 
three-phase, 220-volt, 60-cycle circuit. 

(a) Two 10-horsepower, four-pole induction motors are connect- 
ed in concatenation. What is the no-load speed? When the cur- 
rent has its full-load value, what torque does each develop and 


what is their combined output? 


(b Two 10-horsepower induction motors, one of which is wound 
for four poles and the other for six poles, are connected in concat- 


enation. 


What is the no-load speed? When they deliver ten 


horsepower, what is the torque developed by each, and what per 
cent of its full-load value is the torque developed by each? 

(c) Two induction motors are connected in concatenation. The 
first is rated at 15 horsepower and is wound for six poles, and the | 
second is rated at 10 horsepower and is wound for eight poles. 
What is the no-load speed? What is the output when the first mo- 
tor takes its full-load current? What is the torque developed by 
each at this time? What is the greatest load that can be delivered 
without either motor taking more than its full-load current? 

In this problem neglect the exciting currents and all of the losses. 


SOLUTION OF PROBLEM 832. 


Answer to Question a. 

As ordinarily operated, power is sup- 
plied to the stationary or stator winding 
of an induction motor and the rotating 
or rotor winding is short-circuited. Ex- 
cepting a motor with a squirrel-cage rotor, 
the operation would be practically the 
same if the stator winding were short- 
circuited and power were supplied to the 
rotor winding. The synchronous speed 
of an induction motor is determined by 
the frequency of the circuit from which 
it receives its power and the number of 
poles for which it is wound. The actual 
speed of the motor is equal to its syn- 
chronous speed multiplied by (1—s). s 
is called the slip. The frequency of the 
current in the rotor winding is equal to 
the frequency of the current supplied to 
the stator multiplied by the slip. The ap- 
plication of these principles determines 
the speed of induction motors that are 
connected in concatenation. 

Let sı represent the slip of the motor 
that is connected directly to the line and 
$ that of the motor whose stator wind- 
ing is short-circuited. The speed of the 
first motor is 

Ni=(1—s,) N< 

N+ is the synchronous speed of the first 
motor 

By [41a] N.'=120f:/P, 

fı is the frequency of the current sup- 
plied to this motor and P, is its number 
of poles. 

Ni=120f,(1—s1) /P: 

In a similar way the speed of the sec- 

ond motor should be 
N2:=120f:(1—S2/P2. 


e- o -n is 


But since the motors are coupled mechan- 
ically their speeds must be equal so that 
fi(1—s.) /P:=f2(1—s2) /Ps 

The frequency of the current supplied 
to the second motor must be the same as 
the frequency of the current in the rotor 
of the first so that 

fr=Sifi. 

Substituting this value in the preceding 
equation gives as the relation between the 
slips of the two motors 

(1—S1) /Pi=s,(1—5:) /P: 

Solving this relation for the value of 

Sı gives 
s:=P,/ [Pı (1—s:) +P] 

If this value is substituted in the equa- 
tion for the speed of the first motor we 
will have |. 

Ni=120f:(1—s2) /[P:(1—$2) +P] 

At no load the slip of the second mo- 

tor is practically zero (s:=0), so that 
N,=120X60/ (4+4) 
=900 revolutions per minute. 

This is one-half of the synchronous 

speed of either motor. 


When any two induction motors are 
connected in concatenation the torque de- 
veloped by the first motor has its full- 
load value when the current taken by it 
from the line has its full-load value, and 
for small variations in the current the 
torque is approximately proportional to 
it. The ratio between the torques de- 
veloped by the two motors is the same 
as the ratio of their numbers of poles. 
If the ratios of transformation are equal 
the current in the second motor is the 
same as that in the first.. Thus in this 
problem the currents in the two motors 
are equal, and if one motor is of smaller 
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capacity than the other it will be the first 
to reach its full-load output. 

In this question the motors are of the 
same capacity and will take their full- 
load currents at the same time. The 
torque developed by the first motor will 
have its full-load value and that devel- 
oped by the second will be equal to it. 
Since the speed is practically one-half 
of the normal full-load speed and 
the torque has its full-load value, each 
motor will deliver 5 horsepower and 
their combined output will be 10 horse- 
power. The torque developed by each 
motor is 

T=5X33,000/2r X900 
=29.2 pound-feet. 
Answer to Question b. 
The no-load speed is 
N,=120X60/(4+6) 
=720 revolutions per minute. 

The total amount of torque necessary 
to develop 10 horsepower at a speed of 
720 revolutions per minute is 

T=10X33,000/2r X720 
=73.0 pound-feet. 

This amount of torque will divide be- 
tween the motors in proportion to the 
numbers of their poles, which are 4 and 6 
respectively. 

T:=4X73.0/ (4+6) 
=29.2 pound-feet. 

T2=6X73.0/ (4+6) 
=43.8 pound-feet. 

The synchronous speed of the first 
motor is 

Ni=120X 60/4 
=1,800 revolutions per minute. 

The full-load torque of this motor is 

approximately 
=10X33,000/2"x< 1,800 
=29.2 pound-feet. 

The first motor is therefore delivering 
its full-load torque. 

The synchronous speed of the second 
motor is 

N:=120 60/6 
=1,200 revolutions per minute. 

The full-load torque of this motor is 

approximately 
T=10X33,000/2rX 1,200 
=43.8 pound-feet. 

The second motor is also delivering its 
full-load torque. 

Answer to Question c. 

The no-load speed is approximately 

N=120X60/(6+8) 
=514 revolutions per minute. 

If the first motor takes its full-load 
current from the line it will develop its 
full-load torque, which is 

T:=15X33,000/2rX 1,200 
=65.7 pound-feet. 

The torque developed by the second 
motor is in the ratio of its number of 
poles to those of the first and thus is 

T:=8X 65.7/6 
=87.5 pound-feet. 

The combined torque is 65.7+87.5= 
153.2 pound-feet. The output is 

—29r 514X 153.2/33,000 
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DIRECT CURRENTS. 

Problem 33. . 

The ultimate temperature, dielectric strength and insulation resistance of the armature and field 
winding of a 25-horsepower, 230-volt, 1,200-revolution-per-minute shunt motor are to be determined 
after running the motor at full load for several hours. The temperature of the machine (cold) by 
thermometer is 25 degrees centigrade. Before starting the motor the armature and a variable series 
resistance are connected across the line and the armature current adjusted to 90 amperes. 
The difference in potential between two commutator segments, one under the positive brush and 
the other under the negative brush, is found to be 8.78 volts. These segments are then marked 
on the ends. The field winding and field rheostat are then connected across the line and the 
field current adjusted to 2.5 amperes. The potential drop in the field winding alone is found to be 
162 volts. The motor with starting box is then connected across constant-potential 230-volt 
mains, brought up to speed and loaded until the output is 25 horsepower at 1,200 revolutions per 
minute. 

The motor is operated continuously at rated load and speed until the ratio of potential drop to 
current in the shunt-field winding becomes constant. Under these conditions the shunt-field current is 
2.5 amperes and the potential drop in the shunt-field winding is 195 volts. The motor is then shut 
down and with the armature and a variable resistance connected across the line the armature cur- 
rent is again adjusted to 90 amperes. The armature is turned until the marked segments lie under 
the same brushes as before and the difference in potential between these segments is found to be 10.5 
volts. The motor is then disconnected from the ,230-volt mains and all windings are connected to 
one side of a 500-volt main. The frame of the motor is connected to the other side of a 500-volt 
main through a 500-volt voltmeter of 60,000 ohms resistance. The voltmeter reads 45 volts. An al- 
ternating emf. of 1,500 volts is then impressed between all the motor windings and the frame for one 
minute. | 

Find (a) the ultimate temperature of the armature windings; (b) the ultimate temperature of the 
field winding; and (c) the insulation resistance between all the motor windings and the frame. 


This problem illustrates the method for determining the ultimate temperature, dielectric strength 
and insulation resistance of the windings of a dynamo. 


ALTERNATING CURRENTS. 
Problem 83—Part I. 


A 12-pole induction generator which has a full-load capacity of 1,000 kilowatts is driven by a 
prime mover whose speed-load characteristic falls from 254 revolutions per minute at no load to 
252 revolutions per minute at full load. When delivering full load the slip must be 1.8 per cent. 
This machine is operating in parallel with a 1,500-kilowatt synchronous generator which is driven 
by a prime mover having such a speed-load characteristic that the frequency falls from 25.3 cycles 
at no load to 24.8 cycles at full load. Assume that the power delivered by the induction generator 
is proportional to its slip. 

(a) When the induction generator delivers 800 kilowatts, what are the slip, the frequency and the 
power delivered by the synchronous generator? (b) What adjustments should be made so that the 
frequency will be 25 cycles when these generators divide a load of 2,500 kilowatts properly be- 
tween them? 

Part IT. 

A six-pole induction generator is operating in parallel with a four-pole synchronous generator. 
The governors controlling the speeds of these generators are adjusted so that the induction machine 
will run at practically a constant speed and the speed-load characteristic of the synchronous gener- 
ator will fall 2 per cent from no load to full load. Both generators are rated to deliver 2,000 kilo- 
watts at 6,400 volts. The hot resistance of the rotor winding between terminals referred to the 
stator is 0.94 ohm. In determining the output of the induction generator neglect the resistance and 
reactance of the stator, the reactance of the rotor and all of the losses. This will, of course, give 
only an approximate solution, but the error is probably within about 10 per cent. (a) For what full- 
load speeds should the governors be adjusted so that these generators will properly divide a load 
of 4,000 kilowatts delivered at a line voltage of 6,400 volts and a frequency of 25 cycles? (b) With- fI 
out Sone the governors, how will they divide a load of 2,000 kilowatts delivered at the same 
voltage: 


This problem illustrates the operation of an induction generator in parallel with a synchronous 
generator. 
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=15.0 horsepower. 
The full-load torque developed by the 
second motor 1s 
T=10X33,000/22>X 900 
=58.4 pound-feet. 
Synchronous speed for this motor is 
N:=120X 60/8 
=900 revolutions per minute. 

The second motor is delivering 50 per 
cent more than its full-load torque, and, 
since the currents in the two motors are 
equal, it is carrying a current 50 per cent 
greater than its full-load value. If the 
current taken from the line is reduced 
one-third so that it is equal to the full- 
load current of the 10-horsepower motor, 
the first motor will be delivering but two- 
thirds of its full-load torque. The small- 
er motor, however, will then deliver its 
full-load torque, so that the total torque 
developed will be 

T=2 65.7/3+-58.4 
=102 pound-feet. 

The output delivered is 

P=2rX 514X 102/33,000 
=10.0 horsepower. 

When two motors having the same 
ratios of transformation are connected in 
concatenation the output that they can 
deliver without overloading either is equal 
to the full-load capacity of the smaller. 

ee ae 


Big Expenditure Recommended 
for Advertising “Electrical Pros- 
perity Week.” 


An appropriation which will be 
sufficient to insure the advertising of 
“Electrical Prosperity Week” in every 
city and town in the country, was rec- 
ommended by the Electrical Prosperity 
Week Committee, which met April 7 
at the Engineers’ Club, New York City. 
This recommendation will be submitted 
to the Board of Directors of the So- 
ciety for Electrical Development for 
approval. The board meeting is sched- 
uled for April 19. 

It is the belief of all interested that 
the campaign will be the biggest trade 
movement of its kind in history. Offers 
of co-operation from leading electrical 
concerns and workers of the industry 
have inspired the leaders in the big 
campaign to put forth every effort to 
make it successful. 

The committee’s recommendation as 
to plans carried with it an appropria- 
tion of $50,000 for special expenditures, 
such as printing, and extraordinary ex- 
penses. In addition to this the So- 
ciety will devote a large part of its 
regular appropriation to the work. This 
will make the Society’s expenditures 
-alone far above $100,000. This money 
will all come from its regular sub- 
scription funds contributed by its mem- 
bers. These members will receive the 
greater benefits from the expenditures, 
though the whole industry and coun- 
try will profit in the educational and 
sales work. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The plans for the campaign, and the 
fact that it will be handled by the So- 
ciety under the general guidance of 
its Executive Committee, have stim- 
ulated the Society’s growth in mem- 
bership, particularly in new central- 
station members. 

While the Society will handle the 
details of the big affair and spend a 
large sum of money in carrying on the 
campaign, leading electrical manufac- 
turers and jobbers have declared their 
intention of spending thousands of 
dollars in national publicity. Each 
company will tie its campaign in with 
the Society’s great co-operative move- 
ment. Central stations, contractors 
and dealers will take advantage of the 
national campaign to obtain local re- 
sults by handling sales campaigns of 
their own during the week. 

The following named compose the 
Executive Committee, most of whom 
weré present at the meeting held April 
7: chairman, A. W. Burchard, vice- 
president, General Electric Company; 
alternate, F. H. Gale, advertising man- 
ager, General Electric Company. 
Gerard Swope, vice-president, Western 
Electric Company; alternate, E. W. 
Rockafellow, sales department, West- 
ern Electric Company. J. R. Strong, 
president, Tucker Electrical Construc- 
tion Company; alternate, George 
Weiderman, George Weiderman Elec- 
tric Company, Incorporated. Frank 
W. Smith, vice-president, United Elec- 
tric Light & Power Company; alter- 
nate, George Williams, Henry L. Doh- 
erty & Company. Hugh M. Wilson, 
Electrical World; alternate, Frank B. 
Rae, Jr., Electrical Merchandise. 

The subcommittee appointed at the 
March 24 meeting, reported to the 
Executive Committee that it had defi- 
nitely decided upon “Electrical Pros- 
perity Week” as being the most ap- 
propriate euphonious and expedient 
designation. Many names were con- 
sidered, a large number of authorities 
were consulted, but in order to make 
this campaign one that would grip the 
public and make it popular with the 
average layman, no better name could 
be suggested than that given it at the 
time the campaign was first discussed. 
It was under the name of “Electrical 
Prosperity Week” that it received the 
great mass of publicity in metropolitan 
and other newspapers and which 
brought the attention of the public to 
the movement. The name has met with 
general satisfaction everywhere and 
was unanimously approved. 

The committee definitely fixed the 
date of the week to be from Monday, 
November 29, to Saturday, December 4, 
1915. This also met with the approval 
of the representatives of the various 
interests. It will furnish the impetus 
for a “shop early” sales campaign for 
Christmas electrical goods, and is par- 
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ticularly pleasing to the department- 
store managers and merchants for it 
gives them a chance to begin their 
extra illumination earlier and allows 
it to continue without a break until 
Christmas. The after effects of this 
effort for the holiday season will be 
of great benefit to the central stations, 
for the merchants will not feel dis- 
posed to go back to less efficient illumi- 
nation. 

The committee recognized the fact 
that the Society must necessarily have 
the assistance of experts along cer- 
tain lines of endeavor. Therefore, it 
appointed the following committees to 
work with the Society in determining 
policies and other important matters. 
The committees will be known as Ad- 
visory Committees and are composed 
as follows, although other names will 
probably be added later: 

Committee on General Publicity.— 
H. W. Alexander, Society for Electri- 
cal Development; L. D. Gibbs, Edison 
Electric Illuminating Company of Bos- 
ton; George Williams, Henry L. Doh- 
erty & Company, New York; D. H. 
Howard, Commonwealth Edison Com- 
pany, Chicago; W. H. Hodge, H. M. 
Byliesby & Company, Chicago; Norman 
Macbeth, Lighting Journal, New York; 
Frederic Nicholas, Electrical World, 
New York; E. R. Kelsey, Toledo Rail- 
ways & Light Company, Toledo, O.; 
Don C. Shafer, General Electric Com- 
pany, Schenectady, N. Y. 

Committee on Advertising.—J. M. 
Wakeman, Society for Electrical De- 
velopment; Frank H. Gale, General 
Electric Company, Schenectady; J. C. 
McQuiston, Westinghouse Department 
of Publicity, East Pittsburgh, Pa.; N. 
H. Boynton, National Lamp Works, 
Cleveland, O.; T. J. Whaling, Westing- 
house Lamp Company, New York; 
Howard K. Mohr, Philadelphia Electric 
Company, Philadelphia; T. J. McManis, 
Edison Lamp Works, Harrison, N. J.; 
Thomas R. Elcock, United Gas Im- 
provement Company, Philadelphia; P. 
L. Thomson, Western Electric Com- 
pany, New York; Joseph L. Sullivan, 
Frantz Premier Company, Cleveland, 
Ohio. 

Committee on Exhibitions, Lectures, 
Parades, Etc.—George B. Muldaur, So- 
ciety for Electrical Development; E. 
W. Lloyd, Commonwealth Edison 
Company, Chicago; P. L. Thomson, 
Western Electric Company, New York; 
F. Nelson Carle, General Vehicle Com- 
pany. Long Island City, N. Y.; Frank 
B. Rae, Jr., Electrical Merchandise, 
New York; Ray D. Lillibridge, 111 
Broadway, New York; H. N. McCon- 
nell, United Gas & Electric Corpora- 
tion, New York; A. J. Marshall, Elec- 
tric Vehicle Association of America, 
New York: E. A. Edkins, Common- 
wealth Edison Company, Chicago; 
Frank H. Gale, General Electric Com- 
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pany, Schenectady, N. Y.; J. C. Mc- 
Quiston, Westinghouse Department of 
Publicity, East Pittsburgh, Pa.; Homer 
E. Niesz, Commonwealth Edison Com- 
pany, Chicago. 

Committee on Local Illumination 
and Displays—A. J. Edgell, Society 
for Electrical Development; T. I. 
Jones, Edison Electric Illuminating 
Company of Brooklyn; W. R. Hunt- 
ley, Buffalo General Electric Company, 
Buffalo; J. D. Israel, Philadelphia Elec- 
tric Company, Philadelphia; M. O. Dell 
Plain, Syracuse Lighting Company, 
Syracuse, N. Y.; E. R. Davenport, 
Narragansett Electric Light Company, 
Providence, R. I.; C. G. Durfee, 
Rochester Railway & Light Company, 
Rochester, N. Y.; H. A. Lewis, Hot- 
point Electric Heating Company, Chi- 
cago; A. A. Gray, EvecrricaL REvIEW 
AND WESTERN ELECTRICIAN, Chicago. 

Local committees will be appointed 
to co-operate in the movement. The 
names of the prominent men selected 
by the Executive Committee will be 
announced soon. The following reso- 
lution was passed by the Executive 
Committee, upon the motion of Frank 
H. Gale and seconded by George Wil- 
liams: “That the Nominating Com- 
mittee’s recommendations as to local 
committees to take charge of ‘Elec- 
trical Prosperity Week’ be approved, 
with the understanding that these com- 
mittees are authorized to add to their 
personnel and that the general man- 
ager define the districts. covered bv 
each of these committees when notifi- 
cation is sent to these committees.” 

At the conclusion of the meeting the 
committee members present expressed 
their approval of the preliminary plans 
for the week, to be published soon and 
also of the work of the Society in this 
connection to date. It was recognized 
that the electrical industry had em- 
barked upon the greatest campaign in 
trade history and one which would be 
‘of untold benefit, both from the point 
of actual sales and in publicity. Fig- 
uring all costs it might safely be said 
that fully,a half million dollars will 
have been spent before its close. 

—— eee 
Possibilities for Chinese Electrical 
Development. 

There are great potential possiþili- 
ties for electrical development in the 
Szechwan Province of China, states an 
American consul in his report. Many 
-of its cities have excellent water pow- 
ers close at hand, the cost of kerosene 
and other illuminants is very high, and 
in numbers its population exceeds that 
of any other Chinese province. Szech- 
wan also is very wealthy, and sooner 
or later there is sure to be an era of 
vast commercial development. Large 
industrial projects are under considera- 
tion, and electrical equipment of all 
‘kinds will enjoy a very large sale. 
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CONTINUOUS WAVES IN RADIO- 
TELEGRAPHY. 


Monthly Meeting of the American In- 
stitute of Electrical Engineers. 


The 307th meeting of the American 
Institute of Electrical Engineers was 
held at the Engineering Societies’ 
Building, New York City, on Friday 
evening, April 9. President P. M. Lin- 
coln called the meeting to order at 
8:25 p. m. and introduced John B. 
Whitehead, chairman of the Electro- 
physics Committee. Professor White- 
head welcomed the members of the 
Institute of Radio Engineers, who par- 
ticipated in the meeting, and gave a 
brief introduction to the subject of the 
evening. He said that radiotelegraphy 
had progressed to the point where the 
physical laws governing the transmis- 
sion of energy were being investigated. 
Electrical engineers are interested in 
the subject on account of the funda- 
mental principles involved, and because 
the equipment now used in radio trans- 
mission involves electrical apparatus of 
considerable magnitude and capacity. 

The paper of the evening was en- 
titled “Continuous Waves in Long- 
Distance Radiotelegraphy,” by L. F. 
Fuller. 


Ability to predetermine the probable 
normal daylight sending radius of high- 
powered radiotelegraphic stations is of 
prime importance in their design. The 
theoretical transmission equations for 
both continuous and damped waves 
arc discussed and the empirical 
formulas for the latter are given. Ex- 
periments with continuous waves over 
a period of six months between San 
Francisco and Honolulu, a distance of 
2,100 nautical miles, are described, and 
an empirical formula for the calcula- 
tion of probable sending radius with 
such waves is proposed. The range of 
wave lengths was from 3,000 to 11,800 
meters. Poulsen-Federal arc transmit- 
ters rated at 100 kilowatts were used, 
the usual power being 40 to 50 kilo- 
watts. Antenna currents were meas- 
ured with hot-wire ammeters, and re- 
ceived watts by the shunted-telephone 
method. The same transmitting an- 
tenna current was used for all wave- 
lengths, or equivalent corrections made. 
Most of the experiments were during 
daylight. The formula was checked by 
experiments between Tuckerton, N. J., 
and Honolulu, 4,330 miles. Curves 
giving the energy received at Honolulu 
from San Francisco under both day and 
night conditions are shown, and the ef- 
fects of changes in wave-length upon 
transmission efficiency are discussed. 
Evidence strengthening theories of the 
reflection, refraction and interference of 
Hertzian waves in long-distance trans- 
missions, and experimental data show- 
ing interference bands not over 18 miles 
in width are given. The great value of 
easy and rapid changes in wave-length, 
especially at night, is apparent from the 
curves. Final conclusions drawn from 
a comparison of the empirical trans- 
mission formulas for continuous and for 
damped waves are that the transmission 
efficiency of continuous waves is some- 
what higher than that of damped waves 
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on wave-lengths over 3,000 miles, and 
that this advantage increases with the 
wave-length. The transmission efficiency 
of continuous waves generated either by 
a Goldschmidt reflection alternator or 
a Poulsen-Federal arc would seem to be 
the same. In transmissions over dis- 
tances of the order of 4,000 miles, in- 
tervening land appears to be the equiva- 
lent of sea water. Evidence of inter- 
ference at certain wave-lengths was 
found. The interference bands are not 
over 18 miles wide. 


The paper was discussed by Alfred 
N. Goldsmith, J. Zenneck, Lee de 
Forest, A. J. Hepburn, E. F. W. Alex- 
anderson and G. H. Clark. 

Professor Goldsmith referred to the 
importance of the paper with respect to 
the design of transmitting stations in 
predetermining their radius of opera- 
tion. Where continuous waves are 
used radio engineering reaches com- 
mon ground with ordinary electrical en- 
gineering. It is in using this form of 
wave that reflection and interference 
of electromagnetic waves have been ob- 
served. It has also led to the develop- 
ment of new methods of receiving, in- 
cluding the use of the rotary pikker, 
the tone wheel, and the heterodyne sys- 
tem of receiving. The electric arc has 
become a practicable generator of high- 
frequency sustained waves, and this 
apparatus is distinguished by unusual 
simplicity in making rapid changes in 
the transmitted wave-lengths possible. 
He then referred to the sunrise effect 
and the reasons for it. 

Dr. Zenneck questioned the author’s 
statement that audibility is proportion- 
al to the received watts. In comparing 
the author’s results with those of Dr. 
Austin, he said that values were com- 
parable only where the same wave- 
length was used. In this range, from 
3,000 to 4,000 meters, the results were 
in good agreement. The conclusion 
that the divergence factor with un- 
damped waves is less than for damped 
waves, is based upon extrapolation out- 
side of this range, and is, therefore, un- 
founded. A similar comparison for 
waves shorter than 3,000 meters would 
lead to an opposite conclusion. 

Dr. de Forest told of the conditions of 
operation which led to the first ob- 
servation of interference effects be- 
tween the stations at San Francisco and 
Los Angeles. At the time the results 
were obtained they were not under- 
stood, but they become simple now that 
it is realized that interference is the 
cause. He emphasized the importance 
of being able to change the wave- 
length quickly at will. 

The written discussion of Lieutenant- 
Commander Hepburn was read by 
David M. Mahood, Jr. After pointing 
out the importance of the author’s ex- 
periments, he stated that a transmis- 
sion theory is needed more than a 
transmission formula. The Navy De- 
partment has contemplated work along 
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this line for several years, and has 
planned systematic ‘experiments be- 
tween the Washington Navy Yard, the 
Bureau of Standards, and Annapolis, 
Md. Such experiments should consider 
the effects, independently, of the height 
of transmitting and receiving antenna, 
the antenna amperes, the wave-length, 
the decrements due to resistance, and 
to different forms of antenna, etc. 
‘Complete data along such lines would 
undoubtedly lead to changes in the 
form of the transmission formula. This 
is indicated by the following considera- 
tions: (a) Instances of unusual com- 
munication which do not accord with 
any known theory. (b) Effects of re- 
flection from the surface of the earth, 
as well as from an upper atmospheric 
layer, should be considered. (c) Mr. 
Fuller’s statement that the received 
energy did not always increase with the 
antenna current above a certain limit. 
(d) The existence of interference 
‘bands makes quantitative measurements 
at a fixed station doubtful. (c) Every- 
day work shows the superiority of un- 
damped waves to be much greater than 
indicated by Mr. Fuller’s formula. (f) 
Conductivity of the earth and the sea 
-should be considered. 

Mr. Alexanderson referred to the im- 
portance of the ability to predetermine 
‘transmission distances, etc., in the de- 
sign of apparatus for a station. The 
results given suggest that for distances 
over 2,000 miles frequencies from 15,000 
to 25,000 cycles should be used. An 
alternator for long-distance work has 
been completed at Schenectady, de- 
signed for 50 kilowatts at 50,000 cycles. 
‘This machine has a speed range from 
1,800 to 3,600 revolutions per minute, 
and to obtain the corresponding fre: 
-quency no other tuning is needed than 
the tuning of the antenna itself. The 
alternator can be speeded up until this 
frequency is reached, when it auto- 
‘matically comes into synchronism and 
the resulting load prevents the speed 
from going any higher. The speed 1s 
then stable, and can be changed only 
by changing the tuning of the antenna. 
Signals can be made by throwing power 
-n and off, and the speed fluctuates only 
imperceptibly. 

Mr. Clark referred to experimental 
results on the measurement of decre- 
ment, and its relation to the received 
current. These did not agree with the 
Austin formula, as the decrement had 
a marked effect on the energy. When 
using different wave-lengths a marked 
maximum had been found in the re- 
ceived energy for constant applied 
power. In Mr. Fuller’s experiments the 
current in the antenna was kept con- 
stant rather than the energy delivered 
from the source, and there should be 
a maximum corresponding to the most 
effective wave-length for the given an- 
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tenna. Between Honolulu and San 
Francisco, such a maximum is shown 
for 7,000 meters. 

In closing the discussion, Mr. Fuller 
referred to the difficulties involved in 
making measurements of the kind nec- 
essary for this apparatus. No empirical 
formula derived from such experiments, 
with either continuous or damped 
waves should be considered final. 

The meeting was followed by a 
smoker. 

ee 


Census Figures on Bell Telephone 
System. 

The Bell telephone system in 1912 con- 
trolled nearly 75 per cent of the total 
wire mileage and over 58 per cent of the 
total number of telephones in use in the 
United States. It also controlled nearly 
51 per cent of the public exchanges main- 
tained by companies with annual incomes 
of $5,000 or over, and handled 66.5 per 
cent of the calls made over the lines of 
such companies. The wire mileage of 
the Bell system increased from 8,947,000 
in 1907 to 15,133,000 in 1912, or by more 
than 69 per cent. During the same time 


. the wire mileage of all other systems 


combined increased from 4,052,000 to 
5,115,000, or by a little over 26 per cent. 

The telephones under the control of 
the Bell system numbered 3,132,000 in 
1907 and 5,087,000 in 1912, the percentage 
of increase being 62. The number of 
calls handled by the Bell system increased 
from 6,401,000,000 in 1907 to 9,133,000,000 
in 1912, or by nearly 43 per cent. 

—ee 
Increasing Use of Electric Fans 
in India. 

Electric fans, both of the ceiling and 
wall types, are coming into more gen- 
eral use in India and are replacing the 
land-operated Indian punkahs. Near- 
ly all offices in the large commercial 
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cities are now equipped with electric 
fans; also clubs, places of amusement, 
churches, and the residences of the 
European sections of the cities. 
Sea So eee 


Annual Report of Western Electric 
Company. 

The annual report of the Western 
Electric Company for the year ending 
December 31, 1914, shows sales of $66,- 
408,000, as compared with $77,532,000 
for 1913. President H. B. Thayer says 
that business conditions affecting this 
company’s prosperity have been stead- 
ily getting worse through the year. 
The prospects for 1915 are not encour- 
aging. As is always the case, the ex- 
penses do not decrease as rapidly as 
the sales, and at this time there are 
certain expenses connected with the 
development of new apparatus which 
it does not seem wise to curtail. 

The orders on hand on January 1, 
1915, were $4,309,000 in value less than 
on January 1, 1914. The number of 
employees on January 1, 1915, was 15,- 
650, as compared with 19,856 on Janu- 
ary 1, 1914. Business conditions are 
also reflected in the balance sheet by 
reductions in merchandise and receiv- 
able accounts, and by the increase in 
cash on hand. 

It will be impossible until after the 
close of the European war to report 
the effect of the war during this year 
upon the company’s foreign invest- 
ments. A loss of profits and some loss 
of property is expected, on account of 
which the company may later have to 
make revaluations. 

The total disbursements from the 
Employees’ Benefit Fund for 1914 
amounted to $154,373. These payments 
covered all classes of benefits and 
were made to 2,209 beneficiaries. 

Earnings for 12 months ending De- 
cember 31, 1914, were as follows: 


1914 1913 191 
$66, rhe T $77,532,860 $71,727,329 
948 720,556 1,194,010 
67, 356, b93 78,253,416 72,921,339 
63,323,526 71,689,555 67,211,339 
500,000 2,500,000 2,000,000 
3,533,467 4,063,861 3,710,000 
$62,507 892,166 856,735 
er ne Soe 285,855 
*2,670,960 3,171,695 2,567,410 
1,500,090 1,500,000 1,500,000 
1,170,960 1,671,695 1,067,410 


* This is equivalent to 17.8% earned on the $15,000,000 capital stock, as compared with 


21.1% earned on the capital stock for 1913. 


The general balance sheet compared with previous years, is as follows: 


1914 1913 1912 
ASSETS— 
Total plants .....sessssssssossssosessecesons $19,217,809 $18,703,823 $10,341,564 
Merchandise .....ssssosscsecnessseeseenseso 15,497,147 16,966,856 18,947,164 
CASH. aueren o reana aa SEE E E saa eee wate 5,242,421 2,393,175 2,317,885 
Bills and accounts receivable............6. 24,162,774 26,025,074 26,155,609 
Sundry investments ......... csc eee ceweeveee 9,349,059 ,979,390 4,388,710 
Total (96 0m. nad meow noitana a See eerie eae 73,469,210 74,068,318 62,150,932 
LIABILITIES— 
Capital stock ......ssosesssasecossesersoeos $15,000,000 $15,000,000 $15,000,000 
First mortgage 5% bonds............-.- 15,000,000 15,000,000 15,000,000 
Other DONS. cscoeiasiaGeseseniaeaeeeoleesee. Waseca § ‘areeeeeies $1,501 
Current HabilitieS 2.0... ccc cece eee ee eee 3,210,970 5,660,517 6,329,656 
Reserve for depreciation.............0ee00% 11,449,912 11,022,235 wa cals Hi 
Reserve for Employees’ Benefit Fund...... 1,000,000 1,000,000 1,070,000 
Reserve for contingencie8.............e206- 3,796,909 3,545,107 3,900,081 
SUPPHIS esaea neice diane w ou ne TEKEE AS 24,011,419 22,840,459 21,168,764 
Total (66s 0 baw s tw elea east weer sen eee wea 73,469,210 74,068,318 62,150,932 
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Fessenden Oscillator to Detect 
Submarines. 

It is announced that one of the 


European powers now at war has de- 
cided to equip its battleships with the 
Fessenden electric oscillator. The instru- 
ment is the invention of Prof. Reginald 
A. Fessenden who has recently returned 
from Europe where it is understood he 
submitted his invention to the power re- 
ferred to. This announcement was 
made in the April issue of the American 
Magazine by Cleveland Moffett. The 
following discussion of this topic is ab- 
stracted from the New York Times. 


“To put it simply,” says Mr. Moffett, 
“this Fessenden oscillator is a submarine 
sounding apparatus -that can send its 
signals through the water, not through 
the air, one result being that these sig- 
nals travel more swiftly than they would 
through the air since sound travels 
through water at the rate of 4,400 feet 
per second, while through the air it moves 
at the rate of only 1,100 feet a second. 
His system of submarine signaling is 
really a kind of water wireless, destined 
perhaps to as important a development 
as aerial wireless.” 

Mr. Moffett gives a verbatim report 
of a talk he had with’ Professor Fes- 
senden. The inventor said he was con- 
vinced that it would be possible to trans- 
mit these underwater signals, using the 
regulation Morse code, over a distance 
of one hundred miles. A battleship 
equipped with the instruments, he point- 
ed out, could talk with its own sub- 
marines when they were miles away and 
direct their movements against an 
enemy’s vessels. Professor Fessenden 
said that the oscillators already were 
installed on the American dreadnoughts 
Wyoming, Utah, Delaware and Florida 
and the submarines of the “D” class. 

Professor Fessenden said a vessel 
would need two of the instruments. one 
on either side, which would enable an 
officer to determine the direction from 
which the signal comes. The battleship, 
he added, would be able to tell within a 
few degrees the position of the sub- 
marine. This would be made possible by 
a distance indicator with a dial graduated 
in thousands of yards. 

In answer to a question as to whether 
his invention did not increase the terrors 
of the submarine, Professor Fessenden 
replied: 

“That is true for dreadnoughts not 
equipped with oscillators, but for others 


that are able to listen with electrical 
ears, the submarine becomes far less 
formidable. The oscillator makes it 


possible for a ship's oficer to hear the 
propeller movements of an enemy's suh- 
marine while it is miles away. With 
our existing apparatus we can detect 
such propeller sounds at a distance of 
two miles, and we have a sound-am- 
plifying device that will extend this dis- 
tance to five miles or more.” 

“Does that mean safety for battleships 
from submarine attack?” 

“A great measure of safety. ves.” 

“Then those three British cruisers 
that were sunk by German submarines 
could have escaped if they had carried 
these listening oscillators?” 

“Unquestionably.” 

“What would they have done?” 

“As soon as they heard the propeller 
noises of the attacking submarines, 
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which would have been some time be- 
fore the German torpedoes were launch- 
ed, they would have changed their 
courses and gone ahead at full speed. 
That would have baffled the enemy, for 
submarines are slow-going craft and only 
dangerous when their presence is not 
suspected. It is even possible that the 
British cruisers, knowing by dial indica- 
tions the approximate distance and also 
the direction of the submerged German 
vessels, could have destroyed them by 
launching torpedoes of their own.” 

The oscillators are placed forward of 
amidships and are submerged three or 
four fathoms. 

Hae 

Telephone Troubles in the Tropics. 

W. Llewellyn Preece, in a paper read 
before. the Institution of Electrical 
Engineers in London, on telephone 
troubles in the Tropics, said that men 
who had never been in the tropics 
seemed unable to realize that the cli- 
matic and other consequent troubles 
cxperienced in those parts differed so 
much from what were met with in any 
other part of the world. These 
troubles gave the engineer who was 
responsible for the maintenance of a 
telephone system in a tropical country 
more worry and anxiety in one week 
than his colleagues elsewhere experi- 
enced in a year. It was not so much 


the actual heat itself that was to 
blame—the temperature rarely ex- 
ceeded 96 degrees Fahrenheit. The. 


main troubles were due to the damp 
and to the many natural effects caused 
by damp heat. When it was grasped 
that in many places the humidity of 
the atmosphere varied between eighty 
and ninety per cent it was possible to 
appreciate the reasons for the tele- 
phone engineer’s more or less em- 
phatic complaints. The marvelously 
rapid growth of vegetation, due to the 
damp heat, and the equally prolific in- 
sect life, if understood, would evoke 
sympathy for tropical engineers. 
Lightning and the effects of electrical 
atmosphere upon human nerves, and 
the troubles caused to line and pole 
construction by wild animals, were also 


mentioned by Mr. Preece. In East 
Africa, giraffes have caused serious 
difficulties with the field telegraphs 


owing to bamboo poles not being ob- 
tainable long enough to raise the wire 
above the heads of these long-necked 
animals, which have not the sense to 
draw back and duck their heads, but 
push on and on, carrying wires and 
sometimes poles with them. Mr. 
Preece’s main reasons for bringing the 
subject forward were to impress upon 
electrical men at home the serious diff- 
culties met with in telephone engineer- 
ing in tropical countries, to help man- 
ufacturers to realize the treatment that 
their apparatus was bound to experi- 
ence in those parts, and to elicit hints 
which would go toward relieving their 
hard lot. The author took each sec- 
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tion of a complete telephone system in 
turn—the subscriber’s instrument, the 
exchange switchboard, and the line— 
so that the various peculiar faults ex- 
perienced might be more clearly un- 
derstood. The paper, however, pos- 
sessed a wider interest than that of 
telephony and telegraphy, for it con- 
tained points of value in connection 
with heavy electrical installations, es- 
pecially where overhead transmission 
lines are employed. 

The use of teak for instruments 
practically prevents the ravages of 
white ants. Mr. Preece exhibited an 
instrument to which a swarm of bee- 
like insects of Nigeria took a great 
fancy to use as a hive; they entered 
by the slot of the switchhook, and the 
comb was formed in the interior. 
Many times the comb was cleared out, 
but the insects re-formed it, until in 
despair the whole apparatus was re- 
moved. It is no uncommon experience 
in the tropics to find instruments en- 
tirely hors de combat, through diligent 
work of the spider, which is a real 
pest. For these reasons the telephone 
case must be closely sealed up, and the 
switch hook should carry a brass plate 
which keeps the slot in which the arm 
works entirely covered. No terminals 
should be above the instrument, the 
conductors being taken through holes 
into the case and the holes sealed up. 
Internal wiring should be simple, the 
wires not being bunched: enamel in- 
sulation with a silk covering is gen- 
erally very suitable, but enamel insula- 
tion does not always give satisfaction. 
Ebonite sheaths of receivers become 
soft and pliable in a tropical climate; 
this can be easily remedied by using 
blocked brass sheaths covered with 
enamel. Much trouble has been caused 
by the insulating block, which carries 
the contact springs in a capsule trans- 
mitter of a microphone, being warped 
by the damp heat, so that both springs 
touched the metal case of the capsule 
and short-circuited the microphone. 

In the course of his references to 
troubles due to the subscriber's ill 
treatment of the instrument, Mr. 
Preece mentioned the case of an irate 
owner of a rubber estate who when his 
complaint was investigated was found 
to be using the mouthpiece of his 
micro-telephone, which hung from a 
wall instrument by his desk, as a 
cigarette ash tray, and the microphone 
was full of tobacco ash! In regard to 
exchange switchboards, while until 
lately the craving of the tropical en- 
gineer has been to have the up-to-date 
central battery system, the present 
tendency is to make a demand for an 
automatic system. Mr. Preece re- 
ferred to an insuperable obstacle in this 
connection. The maintenance of really 
satisfactory insulation on overhead 
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lines is almost impossible in the 
tropics, and if with this poor insula- 
tion a pressure of 24 to 40 volts was 
applied to the line, even moderately 
fair working of the system would be 
extremely doubtful. Mr. Preece has, 
therefore, set himself strongly against 
the central battery board, unless a 
government is prepared to place the 
whole system underground, and usu- 
ally this is prohibitive. He is equally 
against the automatic, and is entirely 
in favor of a magneto system, using 
either mechanically restored indicators 
or incandescent lamps controlled by 
relays. 

The question of operators causes the 
trafic department considerable worry. 
In the delightful climate of Nairobi, 
East Africa, European girl operators 
give every satisfaction, but if even in 
the temperate zones operators find 
their work trying to the nerves, they 
must suffer far more in the electrical 
atmosphere of the tropics. In the ma- 
jority of tropical places it is impossible 
‘to employ European operators, and 
owing to lack of ability, early marriage 
or form of religion, native female op- 
erators are also unsuitable. For in- 
stance, no Mohammedan woman can 
take on such work at all. This means 
that the government must rely on half- 
caste girls or native men, neither of 
whom, with rare exception, have men- 
tal equipments comparable with those 
of European women. Only 60 lines to 
a position can be managed in some 
places, and 80 per position is generally 
quite as much as can be handled, there- 
fore the longing of telephone depart- 
ments for simple automatic system can 
be understood. Subscribers object to 
“ringing off” after conversation, and to 
avoid this source of annoyance in the 
exchange and the consequent delays in 
freeing cord circuits, an automatic 
clearing signal had been fitted to all 
the boards in the Malay states, even 
to those for 50 subscribers. 


One of the line troubles that the 
tropical engineer experiences is caused 
by insects, which delight in making 
their homes between the petticoats of 
insulators. Mr. Preece has seen an 
insulator so covered with a spider’s 
nest as to be itself invisible, the base 
of the nest being on the arm and the 
apex above the insulator. This was 
an extreme case, and was on a line 
which ran through the jungle, and had 
not yet been brought into use. Con- 
stant attention on the part of linesmen 
is necessary to prevent insects getting 
such a hold on insulators. It was quite 
usual to find formed in a single night 
webs glistening with dew and connect- 
ing the wire to the insulator stalk, the 
insulation resistance of the line being 
reduced in consequence of this to a 
very low value. 
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BOOK REVIEWS. 


“Principles and Practice of Electrical 
Engineering.” By Alexander Gray. New 
York: McGraw-Hill Book Company, In- 
corporated. Cloth, 392 pages (6 x 9 
inches), 449 illustrations. Supplied by 
the Electrical Review Publishing Com- 
pany, Inc. for $3.00. 


According to the author’s statement this 
book is based on a lecture and laboratory 
course given to the senior, civil, 
mechanical and mining students at 
McGill University. It is thus an ele- 
mentary treatment of nearly the whole 
field of electrical engineering. The first 
five chapters are devoted to a discussion 
of the general electric and magnetic 
principles which serve as an introduction 
to direct and alternating-current theory. 
Subjects not ordinarily found in texts of 
this nature are included, thus a chapter 
is devoted to “Automatic Starters and 
Controllers,” another to “Car Lighting 
and Variable-Speed Generators,” another 
to “Electric Traction” and still another 
to “Electric Lighting.” In all there are 
43 chapters in the text. In the last 
chapter is outlined a series of 20 well 
selected experiments. 

Of making books there is no end, and 
one is sometimes tempted to ask what 
good purpose can be served by publish- 
ing another text when there are already 
so many on the market. This question 
would be entirely out of place with ref- 
erence to this book. The reviewer is 
so favorably impressed with the author’s 
selection and presentation that he is re- 
minded of a mishap that once befell a 
Freshman, who in one of his themes used 
the words of Macaulay too freely and 
without proper credit. When his instruc- 
tor remonstrated he excused himself by 
saying “I could not have said it better 
myself.” The book is exceptionally well 
arranged; the treatment is lucid without 
being verbose; the figures and diagrams 
are likewise well drawn and serve to 
elucidate the theory. In addition the 
theory is given a practical bearing. In 
short, for the class of students for which 
the text is intended, the reviewer knows 
of nothing better; there is so much to 
commend and so little to criticize. 

The chapter on controllers and start- 
ers, both hand-operated and automatic, 
deserves special mention. It 1s one that 
can be read with profit by students of 
electrical engineering. This is usually 
piven scant treatment in electrical engi- 
neering texts. From the table of con- 
tents in the front to a most complete 
index in the back part, the book is full 
of “meat.” 


C. M. JANSKY. 


“Lektrik Lighting Connections.” By 
W. Perren Maycock. Third edition. 
London: A. P. Lundberg & Sons. Paper, 
133 pages (3x434 inches), illustrated. 
Supplied by the Electrical Review Pub- 
lishing Company, Inc., for 25 cents. 


The new edition of this valuable little 
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summary of the art of switching, put in 
form for the vest pocket, comprises 60 
more pages and 77 more illustrations than 
the last edition. It will be found con- 
venient for reference by all those who 
meet with problems requiring special ar- 
rangements to permit of giving control 
of lighting circuits from the proper com- 
bination of points. While drawn up with 
special reference to the use of switches 
manufactured by the publishers, the con- 
nections are nevertheless suitable for 
other types of switches. The author has 
given a very thorough study to the prob- 
lems involved. 


“Wiring of Finished Buildings.” By 
Terrell Croft. New York: McGraw-Hill 
Book Company, Incorporated. Cloth, 275 
pages (5'%4x8 inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company, Inc., for $2.00. 


It would be hard to find one better 
fitted than the author of this book to pre- 
sent the subject which he has taken up 
and discussed in a very readable manner 
and with profuse line illustrations. The 
book comprises two parts, the first deal- 
ing with the commercial aspects of the 
matter and taking up the possibilities for 
development of the business, methods of 
advertising to be followed in wiring cam- 
paigns, the solicitation of customers and 
general policies to be followed. This 
portion of the subject is handled prin- 
cipally from the standpoint of the central- 
station contract agent. Examples of cam- 
paigns which have been carried on by 
various central-station companies are 
given. There is also a chapter on costs 
and prices, in which methods of estimat- 
ing and of determining standard unit 
prices is explained. Portions of the mat- 
ter in this part of the book are taken 
from the committee reports of the Na- 
tional Electric Light Association. 

Nearly two-thirds of the book deals 
with the actual work of carrying on wir- 
ing in this class of building, not only the 
general forms of wiring used in this 
country, such as rigid conduit, flexible 
conduit, flexible armored cable, knob- 
and-tube work and metal and wooden 
molding being discussed, but also the 
methods used in Europe and which are 
the subject of so much discussion in this 
country at the present time, designated 
as concentric wiring. In this connection | 
particular attention is given to the Kuhlo 
method, which is fairly typical of this 
class. Other chapters cover the subjects 
of planning installations, tools and man- 
ipulation, examples of installations, and 
fixtures. The subject is handled in a 
thoroughly practical manner and this por- 
tion of the book should be of great value 
to both contractor and wireman. Quite 
a bit of the material has already appeared 
in periodicals, at Ieast three of the ar- 
ticles recently published in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN being 
incorporated in full. 
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A New Combination Electric 
Cooking Appliance. 

It is said that the use of electricity 
for general cooking purposes increases 
proportionately as the development of 
satisfactory appliances for the purpose. 
Manufacturers of electric household ap- 
pliances have for years tried to create 
an appliance that would do the ordi- 
nary cooking in the average family 
in a satisfactory and economical man- 
ner, and yet produce a device in com- 
pact form, of high utility, and at a 
price within the reach of all. 

The Hotpoint Electric Heating Com- 
pany, Ontario, Cal., believes it has 
attained this goal in “El Grilstovo,” a 
new appliance combining the functions 
of the electric grill and stove, and 
utilizing the principles of the open-coil 
reflector-type electric stove. 


The new appliance, here shown, 


cooks two articles at once on the same 
current, one above and the other be- 
low the heating element; using ordi- 
nary kitchen utensils above, and a spe- 
cial extra-deep underdish below the 
glowing coils. 

According to officials of the Hot- 


Hotpoint “Ei Grilstovo.’’ 


point company, the utility of El Gril- 
stovo is such as to commend it to 
housewives who are in search of bet- 
ter results in their household duties, 
at the same time lessening the effort 
required. The low list price will 
be further reduced during “Hotpoint 
Week,” next month, insuring extensive 
sales. 

It is stated that the advance orders 
received at the Hotpoint factories, in 
Chicago and Ontario, for El Grilstovos 
are twice as heavy as the volume re- 
ceived for last year’s “Hotpoint Week” 
specialty at the corresponding season. 
The Hotpoint company is preparing 
for the greatest sale, both of El Gril- 
stovos and of Hotpoint irons at the 
permanently reduced price that it has 
ever had since the first annual Hot- 
point co-operative sale was inaugurated 
some five years ago. 
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Converting Arc-Lamp Casings Into 
Containers for Nitrogen-Filled 
Lamps. 

Since the introduction of the gas- 
filled tungsten lamps a little over a 
year ago, they have been rapidly super- 
seding the older types of arc lamps, 
particularly for street lighting. To re- 
duce the cost of this substitution it 
has been thought desirable to utilize 
the old arc-lamp casings as containers 
for the new lamps. To this end the 
Metropolitan Engineering Company, 30 
East Forty-second Street, New York 


Section of Converted Lamp. 


City, has devoted much study, as the 
result of which an effective and simple 
means of making this conversion has 
been developed. 

From an operating standpoint there 
were two factors to contend with, first 
the absolute elimination of rain water 
in contact with the lamp bulb, and 
second, so housing or inclosing the 
lamp that the leading-in wires in the 
lamp would be operated at the lowest 
possible temperature. The first was 
accomplished by the introduction of 
baffle plates within the housing and so 
designed as absolutely to eliminate the 
entrance of water and still provide 
sufficient clearances to permit air- 
stream flow with the least possible 
resistance. As is well known, in this 
type of lamp when burning tip down 
the lamp base and all that section of 
the lamp within the cylindrical forma- 


Vol. 66—No. 16 


BARERA EENAA NA ERRA A GRR RG SRG ag STEN SS ea, GER SAR ORGS RINNE N EES HG OUT WARE ORIN ANNIN KER SEGRE Ae TR ae WRG UNE eRe ae 
= Da Sa XN RYVES NS ee ee NOS g : WOON we ` X EE ES a oN. a 


New Electrical and Mechanical 


tion are subjected to comparatively 
high temperature and it was found es- 
sential to so design a unit as to operate 
this particular section at the lowest 
possible temperature. 

With this object in view, many tests 
were conducted, finally resulting in the 
unit shown in the cross-sectional view 
herewith, where it will be noted that 
the entire design takes the form of 
a chimney with cold air entering be- 
neath the lamp at the bottom of the 
globe which rises rapidly and becomes 
heated after enveloping the lamp bulb, 
passes upward with considerable ve- 
locity and in so doing induces a vol- 


č 


Dodge & Zulll Electric Washer. 
ume of cold air to enter above the top 
of the globe as illustrated. This par- 
ticular cold air stream entering above 
the globe top and being directed 
against those lamp parts liable to high 
temperature causes them to actually 
operate at a temperature lower than 
would obtain if the lamp burned in 
free atmosphere. 
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New Dodge & Zuill Electric Vac- 
uum Washer. 

The illustration herewith shows the 
new model F washer recently added to 
the line of vacuum plunger washers 
manufactured by Dodge & Zuill, Syra- 
cuse, N. Y. 

A particularly useful improvement in 
this new washer is the provision that has 
been made so the plungers can be tipped 
back out of the tub where they are en- 
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tirely out of the way after the washing 
is finished, giving free access to the in- 
side of the tub 

To accomplish this result, the cover of 
the tub is made in two parts and the 
plungers are supported from a lever 
which projects over the tub from side to 
center, as shown in the illustration. To 
remove the plungers all that is neces- 
sary is to loosen a wing nut, remove the 
covers and-turn the horizontal lever back 
on its axis where it connects with the 
vertical drive rod. 

The new washer is made entirely of 
metal. The tub is solid copper, tin lined. 
The cover, operating lever and its con- 
nections inside the tub are galvanized. 
The frame, legs and other parts are solid 
metal, black enameled. For portable 
service the legs are provided with ball- 
bearing casters. Floor rests are provided 
where the washer is to be installed in a 
permanent position. 

The vacuum plungers are made of solid 
copper. These plungers move up and 
down 63 times per minute. The air con- 
tained in these plungers on the down- 
stroke forces the water through the mesh 
of the garments, while on the up-stroke 
the vacuum sucks the water back through 
the fabric. This cleanses quickly and 
thoroughly without subjecting the fabric 
to the wear caused by rubbing or drag- 
ging the clothes over corrugated surfaces. 
A spring in the plunger head provides 
automatic adjustment to afford protec- 
tion against overload. 

The model F machine has a capacity 
of six sheets, or the equivalent. The 
diameter of the tub is 23 inches inside 
at the top, 20.5 inches at the bottom and 
the height is 12.75 inches. The bottom 
is fitted with a discharge valve for sewer 
or hose connection. 

The wringer frame is made of malle- 
able iron, galvanized. It is equipped with 
steel ball bearings. All gears are in- 


closed. The lever at the end of the 
wringer starts, stops or reverses the 
wringer instantly. The wringer is 


equipped with a reversible water board 
to drain either into the washer or laun- 
dry tub as desired. It is provided with 
a wood roller to facilitate the movement 
of the clothes over the apron board into 
the tubs. 

The motor is of one-eighth horsepower 
capacity and is made by the Robbins & 
Myers Company, Springfield, O. It is 
mounted directly under the tub where it 
is out of the way. All gears in the trans- 
mission are thoroughly protected by 
guards. The vertical bar which drives 
the wringer can be disconnected easily 
and dropped to a horizontal position for 
operating ice-cream freezers or other 
equipments of this kind. 

i —e 

Telephones have displaced telegraph 
instruments for train dispatching on 
60,000 of the 250,000 miles of railroads 
in this country. 
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New Capital Electric Washer. 
To meet the demand for a washing 
machine of a design similar to its 
original machines but of smaller size 
and lower price, the Capital Electric 
Company, 321 Sheldon Street, Chicago, 
has placed on the market the new 
Geyser, six-sheet capacity machine 
shown in the accompanying illustra- 
tion. The most striking feature of 
this machine, aside from its low price, 
is its attractive appearance and the 
absence of any external gears and 
shafts or other operating mechanism. 
It is truly a “safety first” machine and 
this feature has been strictly adhered 
to throughout the entire design. 
The principle of washing in this 
machine, as in the other models manu- 
ray) ca? 
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Geyser Electric Washer. 


factured by the Capital Electric Com- 
pany, is a radical departure from the 
usual practice. An inclosed motor is 
placed directly beneath the tub and is 
directly connected to a propeller or 
fan located just inside the tub. This 
propeller, in action, forces a stream 
of hot suds through the clothes which 
are placed in a perforated zinc cylin- 
der within the tub. The cylinder is 
given a rotating motion at the same 
time by reason of the force of the 
water directed through the clothes. 
At the opposite side of the cylinder 
there is a suction action, produced by 
the continuous circulation of the water, 
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that draws the hot suds downwards 
through the clothes, thus intensifying 
the cleaning action. 

By this method of washing the hot, 
soapy water is forced through all of 
the pores of the clothes, regardless of 
the density of the fabric, and it is 
claimed that from 10 to 12 minutes 
is all that is required to complete a 
washing, no boiling being necessary. 
Since the cylinder in which the clothes 
are held is perfectly smooth and there 
are no mechanical agitating or pulsat- 
ing parts within it, there is no tearing 
or wear on even delicate fabrics. 

The cylinder is held in place by two 
bearings with spring catches which se- 
cure it in position when the handle 
is lowered. To raise the cylinder in 
position for wringing it is simply nec- 
essary to raise the handle and engage 
the cylinder shaft in two other bear- 
ings, the travel being guided by suit- 
able tracks. In this position the cylin- 
der cover can be folded back so as to 
form a path for the clothes to the 
wringer. 

he wringer is reversible and is pro- 
vided with a safety release mechanism. 
The wringing operation can be carried 
on separately or simultaneously with 
the washing. The driving shaft and 
gearing for the wringer are entirely in- 
closed, the former inside the tub. 

Energy to the motor is controlled 
by a snap switch located on the 
wringer. The motor is started and 
stopped by a foot switch so located 
that the operator can control the op- 
eration of the machine while engaged 
in either wringing or handling clothes 
in the washer. 

An idea of the simplicity of construc- 
tion, compactness and ruggedness of 
this machine may be had from the ac- 
companying illustration. The frame- 
work is of angle iron, secured by 
welded rivets, and is mounted on uni- 
versal casters, thus making the machine 
readily movable from place to place. 
The tub is of heavy galvanized steel 
surmounted with oak panels at the top. 
The cylinder is of zinc. If desired, a 
copper tub can be obtained at a slight- 
ly additional cost. 


—_——_#-p—____—_—. ' 

New Steam Turbines on Swedis 
Steamships. 

The American consul general at 


Stockholm, Sweden, reports that a 
new kind of turbine has been intro- 
duced on some of the ships which ply 
between Lübeck and Goteborg, Swe- 
den. One of these steamers has just 
finished a maiden trip to Goteborg, 
where it has been inspected by a party 
from the technical academy of that 
city. It is claimed that 40 per cent 
coal has been economized during the 
journey, an item which is of the great- 
est importance at the present time. 
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A Lamp-Socket Energy Econ- 

omizer. 

The advent of the high-efficiency 
low-wattage tungsten lamp has cre- 
ated a big demand for an inexpensive 
and economical means for “turning 
down” or dimming electric lights, and 
the lamp-socket attachment, known as 
the Eaco Turn-lo Reducer, recently 
placed on the market by the Electrical 
Auxiliaries Company, 1842 Morse Av- 
enue, Chicago, Ill., is a most ingenious 
little device for accomplishing this pur- 
pose on alternating-current circuits. 

There are a number of devices on the 
market in one form or another for per- 
forming the same purpose as this new 
reducer, but they are either uneconomi- 
cal of energy consumption or else of 
‘delicate construction or high first cost 
and maintenance. If economy in power 
consumption is to result from the use 
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Fig. 1.—Turn-Lo Socket-Voltage Reducer. 


of devices of this kind, when the load 
consists of high-efficiency low-wattage 
lamps, the internal losses of the device 
must be exceedingly small indeed, be- 
cause the energy consumed by the lamp 
itself, even at normal voltage, is not 
large. 

The Turn-lo attachment and energy 
economizer is simply an inductance coil 
which may be connected in series, whol- 
ly or in part, with the lamp or similar 
load. During full illumination, that 1s, 
normal operation, the inductance is 
short-circuited upon itself, and thus not 
subject to losses of energy; while for 
conditions of reduced illumination a 
part of the whole of the inductance is 
connected in series with the lamp fila- 
ment. 

The constituent parts of the Turn-lo 
economizer consist of three essential 
parts: the winding, the magnetic circuit 
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and the switch. The coil consists of 
a number of turns of wire from which 
one or more taps are taken off. The 
number of turns used in this coil is 
relatively low on account of the efficient 
arrangement of the magnetic circuit. 
Since the coil is never called upon to 
carry even the full-load current of the 
lamp, which is of small magnitude, the 
size of wire used need not be large and 
the coil is very small and compact. The 
use of enamel, which is a good dissi- 
pator of heat, for the insulation permits 
of a further reduction in the size of the 
wire and coil. The magnetic circuit 
consists of a central cylindrical core and 
an outer shell of magnetic material, 
both wound in the form of a spiral, 
with end pieces tightly clamped at each 
end. Between the two spiral cores is 
placed the solenoid winding. Insulation 
is inserted between the end pieces and 
the main core, thus introducing an air 
gap at each end of the magnetic circuit. 
An important feature of this air gap 
is that it enables the inductance of the 
device to be adjusted for any value that 
may be required within reason. It is, 
however, recommended that as a gen- 
eral rule such adjustment be left to the 
manufacturer or other capable parties. 

There are a number of advantages 
from having a core of the shape de- 
scribed above; a maximum inductance 
is obtained with the smallest amount of 
material in the smallest space; the core 
is absolutely noiseless, even at extreme- 
ly high flux densities and over a very 
wide range of frequencies no sound is 
audible. Silicon steel of the finest qual- 
ity is used, reducing the hysteresis loss 
to the lowest possible amount, whilc 
the spiral shape of the main core, the 
radial slotting and efficient laminating 
of the end pieces permit the eddy-cur- 
rent loss to be kept at a very low value. 

The switch, by means of which the 
reduced voltages are obtained, may 
have two or more points, depending up- 


on the number of reduced voltages de- 


sired. Since the switch short-circuits 
the reactance during the period of heav- 
iest current, that is full candlepower of 
the lamp, and as the switch is at no 
time called upon to interrupt the main 
current, because there is always a cir- 
cuit in parallel with the switch con- 
tacts, there is no tendency for the 
switch to heat, arc or burn. The switch 
is rugged and strong, but to prevent 
undue strains being imposed upon it, 
and thus subjecting the switch mechan- 
ism to abuse, a part of the switch stem 
is made flexible, which eliminates those 
troubles which are of such common oc- 
currence with the ordinary switch. 

It is a matter of experience that the 
heat conducted through the socket of 
lamps of high wattage has in some 
cases been sufficient to permanently af- 
fect the insulation. In the design of 
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the Turn-lo voltage reducer particular 
attention has been given the possibility 
of relatively high temperatures being 
attained, and care has been taken that 
no material be used in this appliance 
which can suffer disintegration or dam- 
age under the influence of heat, by using 
mica for insulating the core, while ena- 
mel is used to cover the wire. Ample 
insulation is used throughout and there 
is thus no danger of any part of the 
metallic case becoming alive, as is ex- 
emplified by the high-voltage break- 
down test of 1,000 volts to which all 
finished articles are subjected. The 
whole device is inclosed in a very neat 
metal case finished in all the standard 
finishes in use on lighting fixtures. 

Fig. 1 shows the general appearance 
of the voltage reducer, and Fig. 2 shows 


Fig. 2.—Reducer and Lamp Applied to 
Socket. 


this device fitted to a lamp socket and 
a 40-watt tungsten. It will be seen that 
the whole affords a neat and unob- 
trusive appeardnce. The switch knob 
is so located that it is at all times dis- 
cernible, whatever the intensity of the 
illumination, and thus there is no ne- 
cessity for one to fumble around in the 
shadow above while trying to find the 
switch. The reducer can, of course, be 
placed inside the reflector if desired, 
although this is not to be generally rec- 
ommended on account of the changed 
distribution of light which would oc- 
cur. j 

From the foregoing it is evident that 
the Turn-lo lamp-socket attachment is 
an efficient, simple, reliable and inex- 
pensive device. It is a practical piece 
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of apparatus containing nothing which 
can get out of working order, and capa- 
ble of standing hard every-day service. 
The device is at present on the market 
in four standard sizes, namely, for 25, 
50, 100 and 660 watts, respectively. 
Each size of attachment is able to take 
care of all loads between its rated load 
and the next lower load; for instance, 
the 25-watt Turn-lo is suitable for 20 
and 15-watt lamps, and the 50-watt 
Turn-lo is suitable for the 50-watt car- 
bon lamp and the 40-watt tungsten, etc., 
etc. The largest capacity Turn-lo can, 
of course, be used to control the small- 
est lamp, but the range of light reduc- 
tion and consequent economy will not 
be as great as were a Turn-lo of more 
appropriate size used; conversely, the 
largest lamp can be used with the small- 
est Turn-lo, but in this case, with the 
attachment turned down the light in- 
tensity will be insufficient to make visi- 
ble objects in a darkened room. The 
three former sizes are usually recom- 
mended for the control of lighting units 
in residences and stores, whereas the 
latter is for the larger lighting units 
and for the control of small motors and 
similar current-consuming appliances. 
The smaller economizers are ordinarily 
designed to give two values of induc- 
tance, that is, three different voltages 
altogether; while the larger one gives 
three values of inductance or four dif- 
ferent voltages, and these have been 
found to be ample for all practical con- 
ditions. 

So far, the application of this device 
to incandescent lamps only has been 
considered, but its use is not confined 
to lighting units alone. It is finding a 
ready market for the control of fans, 
small motors, flatirons, etc., where its 
efficiency, compactness, safety and ease 
of handling make it a very useful and 
money-saving little piece of apparatus. 

In some cases this device has been 
the means of enabling electricity to be 
used where before gas held the field. 
For example, it is well known that the 
inability to regulate readily and eco- 
nomically the heat input to electric flat- 
irons, even within quite wide limits, 
has prevented the adoption of electrici- 
ty for numerous classes of work, and 
this has enabled gas to remain without 
a competitor in such cases. However, 
this is no longer true because the heat 
input to electric irons can now be con- 
trolled by means of the Turn-lo at- 
tachment with sufficient closeness for 
any demand on the market today. Many 
types of fans are equipped with only 
one speed and it is often required to 
use a speed or speeds other than that 
supplied; this can readily be accom- 
plished by means of the new reducer. 
Fans are usually employed only in the 
summer, but their use would often 
prove efficacious in the winter for heat- 
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Fig. 1.—Unique 


Electrically Operated Lift Bridge at Portland, Ore., With 


“Shasta 


Limited” Train Crossing Lower Deck. 


ing purposes. For this purpose the fan 
should be placed before the steam- 
heated radiator in such a manner that 
the heated air around the radiator be- 
comes agitated and distributed around 
the room. For this to be carried out 
satisfactorily the fan should rotate at 
reduced speeds if the air is not to give 
one a sensation of chill, and this is 
readily accomplished by the new econo- 
mizer, which not only performs its 
function simply and noiselessly, but is 
usually found to be more economical 
than if the speed switch be used. There 
are many other uses for this device. 
ee 
Electrically Operated Lift Bridge 
of Unique Design. 

The vertical lift bridge over the Wil- 

lamette River at Portland, Ore., is a 


oa : 


unique electrically operated structure. 
The lower deck provides for a double- 
track railway in a roadway 32 feet 8 
inches in the clear. The upper deck 
provides for a double-track street rail- 
way in a roadway 29 feet 3 inches in 
the clear between trusses, besides two 
cantilevered roadways for vehicle traffic 
and two sidewalks for pedestrian traffic. 

To allow passage of tugs and other 
small river boats, the lower deck is 
raised as shown in Fig. 2. This does 
not interfere with traffic on the upper 
deck. To permit the passage of high- 
masted sailing vessels or steamers, the 
lower deck telescopes with the upper 
deck and both are raised to a clear 
height of 140 feet above high water. 
The lower lifting deck is raised to its 
full height or lowered in 30 seconds and 
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Fig. 2.—Portland Lift Bridge With Lower Deck Ralsed for Tugs and Small Craft 
Without Interrupting Traffic on Upper Deck. 
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both decks are then raised to their full 
height or lowered in 60 seconds. 

The entire operation is electrical, di- 
rect-current motors using 500-volt 
street-railway current being used. The 
Control of the movement of these decks 
is all in the hands of one man who op- 
perates a master remote-control drum. A 
magnetic-switch panel which obeys the 
command of the master drum, controls 
the actual current for the motors. The 
control equipment, the control panel of 
which is shown in Fig. 3, was made by 
The Cutler-Hammer Manufacturing 
Company, of Milwaukee, Wis. The 
bridge was designed by Waddell & 
Harrington, consulting engineers, of 
Kansas City, Mo. 
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Johnson Electric Washer. 
The Johnson new improved electric 
washer is generally recognized as one 
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Fig. 3.—Motor-Control 


of the most satisfactory washing ma- 
chines on the market. In its design 
many small, but important labor-sav- 
ing details have been incorporated and 
the efforts of the manufacturer have all 
been concentrated on the production 
ot a simple, efficient machine that will 
do the family washing in the shortest 
possible time with the least expendi- 
ture of the housewife’s energy. 

It is said to be the only rotary elec- 
tric washer that stands high enough 
to be used alongside of the ordinary 
stationary wash tub, allowing clothes 
to be passed directly from the washer, 
through the wringer and into the rinse 
water. Six feet of hose is furnished 
with the machine, through which hot 
water is carried into the washer or the 
dirty water drained from the machine, 
thus eliminating all lifting of water. 
The outlet is located in the center of 
the tub, allowing all the water to be 


Pat teed Soe 


ELECTRICAL REVIEW AND WESTERN 


VANS 


Panel for Lift Bridge Governed by 
Remote Master Controller. 


drained. The tub is made of rust- 
proof galvanized steel; it is sanitary 
and will last for years. A gas burner 
and ten feet of metal gas tubing are 
furnished with each machine, afford- 
ing an economical and convenient way 
of heating the water. 

Each machine is operated by a West- 
inghouse electric motor which is 
mounted so that it can be discon- 
nected in an instant and used for other 
purposes. The cost of power at aver- 
age rates for an ordinary family wash- 
ing will not exceed three cents. The 
power transmission is made of steel 
and requires no attention except an oc- 
casional oiling. 

Control is very 
simple; by shifting 


a small lever. the 
wringer can be 
made to run in 
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either direction. 
The motor is strong 
enough to run both 
the washer and the 
wringer at the same time, so that 
clothes can be wrung back from the 
rinsing or bluing water while a tub- 
ful of clothes is being washed. 

The machine is quiet, clean, safe and 
durable. All parts are standard, and 
repair parts can be furnished on short 
notice. The washer is made by the 


Johnson Electric Washer Company, 
San Francisco, Cal. 
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Voting by Electrical Apparatus. 

A bill has been introduced in the Mass- 
achusetts Legislature which provides for 
the installation of an electrical system 
of recording votes and roll-calls of the 
members of the House and Senate. On 
March 18 Frank L. Dyer, inventor and 
patentee of the Dyer Electrical Voting 
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the apparatus is as follows: 
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Apparatus, described the construction 
and mode of operation of this device 
before the joint Committee on Rules, 
Speaker Cox of the House of Representa- 
tives presiding. Mr. Dyer said the ap- 
paratus has been favorably considered by 
the National House and might have been 
adopted except for the crowded condi- 
tion of the calendar, which necessitated 
its going over until next session. 

By the use of the Dyer system an en- 
tire vote can be taken and recorded in 
one or two minutes, whereas now about 
20 minutes is consumed. It was stated 
that the Massachusetts House session of 
1914, with 240 members, had 204 roll- 
call votes, consuming 68 hours, or 8.5 


Johnson Motor-Driven Washer and Wringer. 


days of eight hours each for every one 


of the members—a total of 2,040 days 
for one man. l 

Merits claimed for the apparatus, be- 
yond the saving of time, are that it en- 
ables votes to be taken which will faith- 
fully record the personal decision of each 
member without regard to the vote of 
fellow members who may have voted be- 
fore his turn; that it obviates mistakes, 
being as accurate as, an adding machine; 
and that a printed copy and as many 
carbon copies as may be desired are pro- 
vided as a record of the vote. 

Briefly described, the construction of 
At each 
member’s desk is a transmitter, which is 
a mechanism contained in a small metal 


box four inches square and two inches 
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deep, in the face of which is a Yale lock. 
Each member is provided with the key to 
his own instrument, thus obviating risk 
of another voting in his place. 

Around the barrel of the lock are the 
words “Yes,” “No,” “Present” and 
“Paired,” with which a pointer co-oper- 
ates, mounted so as to move with the 


Front View of Member’s Voting Box, 
Dyer’s Electrical Voting System. 


lock barrel. The member voting inserts 
his key in the lock, and turns it until the 
pointer comes to the desired word. At 
the same time, at a small glass-covered 
opening in front of the transmitter ap- 
pears the proper word, assuring the voter 
that the right vote is being recorded. 

The lock is now returned to the initial 
point and the key removed, and the point- 
er remains opposite the designation of 
the vote. At any time before the vote 
is actually collected the member may 
change his vote, by pressing a push-but- 
ton switch in the front of the transmit- 
ter, which releases the pointer, and the 
latter is returned automatically to the 
initial point. 

After the time for voting has expired, 
the receiving apparatus is started by the 
throw of a hand switch at the clerk’s 
desk, which connects a new set of cir- 
cuits. 

The receiver is located in the legisla- 
tive hall or in a separate room, and 
comprises four sets of printing plates, 
each consisting of an alphabetical list of 
names mounted in the form of an end- 
less band, arranged to be fed with a step- 
by-step motion. Co-operating with each 
list of names is a printing roller which, 
when pressed down, will print the re- 
quired name on a sheet of paper. Each 
name being repeated five times in paral- 
lel lines, one of the five votes is printed. 

Moving mechanisms are so arranged 
that when the name of a member comes 
beneath the printing roller of each list, 
that member’s transmitter will be put in 
electrical communication with the receiv- 
ing apparatus, and by means of. simple 
polarized relays the proper one of the 
five printing rollers will be selected, cor- 
responding with the desired vote, that 
roller alone being operated, so that the 
member’s name will be printed in its cor- 
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rect alphabetical sequence. When the 
votes are all recorded, there will be five 
alphabetical lists, with carbon copies as 
desired, of all the votes under each head. 
The printing roll is so arranged that new 
names can be introduced in alphabetical 
position, or removed if desired. A simple 
process of changing the connections al- 
lows for the change of a member’s seat. 
Back of the presiding officer are four 


Partial View of Electric Printing Mechan- 
ism of Vote Recorder. 


registers, on which the groups of votes 
are indicated and totalized. The regis- 
ters are connected electrically with the 
receiving apparatus, so that when any 
printing roller is operated it will actuate 
the corresponding register. When all 
the votes are collected there will be not 


Typical Voting Record. 


only the printed lists referred to but also 
the footings on the register, clearly legi- 
ble from the members’ seats. 

If desired, at the desks of the major- 
ity and the minority leaders, a chart or 
indicator may be installed with all the 
members’ names, and opposite each name 
four miniature electric lamps—white, red, 
blue and greer—to represent the four 
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kinds of votes. -These would be con- 
nected with the several transmitters so 
that when a member votes his vote is 
manifested to the party leaders, and op- 
portunity given for change of vote be- 
fore counting results. 

Also, an indicator may be located in a 
lobby, cloakroom, or committee room. 
Transmitters could likewise be thus lo- 
cated, if desired, enabling members to 
vote at a distance from the chamber. 

The apparatus was said to be very 
simple and durable. Though there are 
many working parts, thye are mostly of 
a few simple patterns, reproduced again 
and again. The system was claimed to 
be as practicable as the fire-alarm tele- 
graph or the stock recorder, with the ad- 
vantage that all the circuits are within 
the building and hence protected. The 
wear and tear of the apparatus would be 
practically negligible, as it operates un- 
der ordinary conditions not more than 
five to ten minutes a day. The electrical 
motive power is derived from a storage 
battery. 

Mr. Dyer recommended that the com- 
mittee members avail themselves of the 
advice of disinterested experts as to the 
practical value of the apparatus. He 
offered to install it at his own expense 
and if satisfactory the state would take 
it over, at a price of $15,000 to $20,000 
and operate it on a royalty basis. 

It was pointed out that voting by a 
similar process is done in the German 
Reichstag, the French Chamber of Depa- 
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Circults of Dyer Electrical Voting Ap- 


paratus. 


ties, and in three other European parlia- 
ments. 

The apparatus is covered by patent No. 
701,314, granted to Frank L. Dyer. The 
patentee is joint author with T. Com- 
merford Martin, of a life of Thomas A. 
Edison. 

The committee took the matter under 
advisement. 
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CONDUIT BOXES, Floor Outlet.— 
Manhattan Electrical Supply Company, 
17 Park Place, New York, N. Y. 

Floor box with receptacle. 10 am- 
peres, 250 volts, catalog Nos. 16431 
and 16432. 

Listed March 24, 1915. 


CONDUIT OUTLET BUSHINGS, 
COUPLINGS AND FITTINGS.—kKil- 
lark Electric Manufacturing Company, 
2005 Locust Street, St. Louis, Mo. 

Electrolet. 

Type B. A porcelain fitting having 
separate opening for each wire and se- 
cured at end of conduit by threaded 
casting. This fitting may also be used 
as a service entrance bushing. 

Standard for use only at exposed end 
of conduit (but not under fixture can- 
opies), and only where conduit wires 
pass out through fitting without splice, 
joint or tap within fitting. 

Listed March 18, 1915. 


FIXTURES.—Harvey Deschere and 
Company, 1507 Garden Street, Hobo- 
ken, N. J. 

Plaque-type Argus miniature electric 
sign. 

i miniature electric sign consisting 
of a cast-aluminum base with non-in- 
terchangeable letters illuminated with 
low-voltage miniature lamps connected 
in series and shunted with proper re- 
sistance units within the base, for use 
on ordinary lighting circuits. Provid- 
ed on order with portable reinforced or 
zrmored cord and attachment plugs or 
arranged to be wired at an outlet as a 
permanent chain fixture. Rating, 5 
amperes, 115 volts. 

Listed 'March 11, 1915. 


FUSES, Cartridge Inclosed.—Kirk- 
man Engineering Company, 173 La- 
fayette Street, New York, N. Y. 

“K. E” cartridge  inclosed 
200 amperes, 250 volts. 

Listed March 23, 1915. 


fuses, 


INSULATING PAINT.—T. J. Had- 
ley, Brunswick Hotel, Winnipeg, Can- 
ada. 

A black liquid, drying with a gloss 
finish and remaining soft and pliable. 

Standard for use in coating wires, 
cables, splices and other places where 
an insulating paint is desirable. 

Listed March 23, 1915. 


MOLDING FITTINGS. — Pague 
Manufacturing Company, 411 South 
Clinton Street, Chicago, Il. 

Fittings for use with “PAGRIP” met- 
al molding, couplings, crosses, tees, el- 
bows. 

Listed March 23, 1915. 


RECEPTACLES, For Attachment 
Plugs.—George Cutter Company, South 
Bend, Ind. 

Receptacle base consists of a single- 


ELECTRICAL REVIEW AND WESTERN 


SQ | NMRA dra da Madr cM MM-MAMAMAMAMAG|§—>—'X 


MG 0 nrtd AAA AAA AAA 
SS SQ GG 


Latest Approved Fittings 
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The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


piece porcelain on which are mounted 
three spring contacts. A hardwood 
plug is provided with contacts and lugs 
for portable cables. 

Receptacle, catalog No. 22922. 

Plug, catalog No. 22921. 

Listed March 23, 1915. 


RECEPTACLES, for 
Plugs.—General Electric 
Schenectady, N. Y 

Surface receptacles, 10 amperes, 250 
volts, catalog Nos. 49488, 49489, 
GE064. 

200 amperes, 120 volts, catalog No. 
147799, for use in changing batteries on 
electric vehicles. 

Listed March 9, 1915. 


RECEPTACLES, Standard. — The 
Bryant Electric Company, Bridgeport, 
Conn. 

“Bryant” or “Perkins” metal shell, 
closed or slotted bases. 

Conduit box, catalog Nos. 4100 and 
4101. 

Also the above types with shade- 
holders attached. 

Listed March 11, 1915. 


Attachment 
Company, 


RECEPTACLES, Standard.—General 
Electric Company, Schenectady, N. Y. 

G. E. wall sockets, brass shell. 

Pull, 660 watts, 250 volts, catalog Nos. 
GE588-92 inclusive, GE610, GE613-22 
inclusive. 

Also above types with shadeholders 
attached. 

Listed March 19, 1915. 


RECEPTACLES, Standard.—Pass & 
Seymour, Incorporated, Solvay, N. Y. 

Porcelain shell. P. & S. Keyless. 
1500 watts, 600 volts, catalog Nos. 520, 
3923: 

Listed March 8, 1915. 


RECEPTACLES, Standard.—Weber 
Electric Company, Schenectady, N. Y. 

Porcelain shell. 

Key, 250 watts, 250 volts, catalog 
Nos. 1728, 1731, 1734, 1737, 1740, 1743, 
1746, 1749, 1752, 1755, 1758, 1761, 1764, 
1767, 1770, 1773. 

Keyless, 660 watts, 250 volts, catalog 
Nos. 1729, 1732, 1735, 1738, 1741, 1744, 
1747, 1750, 1753, 1756, 1759, 1762, 1765, 
1768, 1771, 1774. 

Pull, 250 watts, 250 volts, catalog 
Nos. 1730, 1733, 1736, 1739, 1742, 1745, 
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1748, 1751, 1754, 1757, 1760, 1763, 1766, 
1769, 1772, 1775. 
Listed March 9, 1915. 


SIGNAL APPLIANCES.—W. R. 
Ostrander and Company, 22 Dey Street, 
New York, N. Y. 

Bells, weatherproof type, for alarm 
and signaling systems, 2.5 to 16-inch 
sizes. Catalog Nos. 2812-2816 inclusive, 
and 2818-2826 inclusive, for battery cir- 
cuits; and catalog Nos. 2426-2439 inclu- 
sive for other circuits of voltages not 
over 250 volts. 

Listed March 22, 1915. 


SOCKETS, Standard.—General Elec- 
tric Company, Schenectady, N. Y. 

G. E. brass shell. 

Pull, 660 watts, 250 volts, catalog 
Nos. GE580-87 inclusive, GE593-95, in- 
clusive, GE602-09 inclusive. 

Also the above types with shade- 
holders attached. 

Listed March 19, 1915. 


SOCKETS, Standard.—Weber Elec- 
tric Company, Schenectady, N. Y. 

Porcelain shell. 

Key, 250 watts, 250 volts, catalog 
Nos. 1701. 1704, 1707, 1710, 1713, 1716, 
1719, 1722, 1725, 

Keyless, 660 watts, 250 volts, catalog 
Nos. 1702, 1705, 1708, 1711, 1714, 1717, 
1720, 1723, 1726. 

Pull, 250 watts, 250 volts, catalog 
Nos. 1703, 1706, 1709, 1712, 1715, 1718, 
1721, 1724, 1727. 

Listed March 9, 1915. 


SOCKETS, Weatherproof.—Henry 
Newgard & Company, 953 Washington 
boulevard, Chicago, III. 

Types, A, B and C “Newgard” sock- 
ets with vaporproof globes. 

Listed March 10, 1915. 


SWITCH BOXES.—The Adapti 
Manufacturing Company, 919 West 
Street, Cleveland, O. 

Cast-iron switch boxes for use with 
rigid conduit. Catalog Nos. 2500, 2600. 

Listed March 15, 1915. 


REFILLABLE FUSE.—CORREC- 
TION 


In the issue of April 3, 1915, an item 
was published under the heading “Latest 
Approved Fittings,” indicating that the 
ferrule-type refillable fuse, consisting 
of fiber shells; metal end caps; powder 
filler; fusible elements of zinc wire 
soldered to terminals in form of screws 
and stranded copper wire, 0-60 amperes, 
250 volts, manufactured by the Multi- 
Refillable Fuse Company, 723 Fulton 
Street, Chicago, Ill., had been approved 
February 15, 1915, by the Underwriters’ 
Laboratories, Incorporated. 

This publication was incorrect, as the 
Underwriters’ Laboratories has not rec- 
ognized these refillable fuses as stand- 
ard, nor has it issued any card of 
approval thereon. 


April 17, 1915 


ae n 
N 
N 
SY 
NN 
X 
Ñ 
N 
aa 
N 
N 
NN 
AN N 
IN 

CN 
N 
\ 
SA 
YS 
~Y 
AN 


ELECTRICAL REVIEW AND WESTERN 


XN 


SSIS SSNs a 
SY RIN EERE EE SES 


SATAY 
SSN 


N À NLL 


N 


AE 


ATLANTIC STATES. 


AUGUSTA, ME.—The following 
measures have been enacted by the Legis- 
lature and received the approval of the 
Governor: An act to incorporate the 
Madawaska Electrical Power Company; 
an act to extend the powers of the Lim- 
erick Water & Electric Company; and an 
act which authorizes the Houlton Water 
Company to generate and sell electricity. 


COLDBROOK SPRINGS, MASS.— 
The Coldbrook Springs Electric Light 
Company has just been organized with 
Clarence H. Parker as president. Oth- 
er officers of the company are Harry 
B. Parker, secretary and treasurer; di- 
rectors: Guy Allen, J. Edmund Cody, 
Gilbert P. Butterfield, J. Nelson Ball, 
Herbert T. Needham, Walter R. Dean 
and Frederick B. Kendall. A commit- 
tee consisting of Guy Allen. J. Nelson 
Ball and Clarence H. Parker has been 
appointed to investigate the cost of in- 
stalling a plant. 


LUDLOW, MASS.—A local lighting 
company is proposed, to do business in 
this town, with the prospect of turning 
over its franchise to the municipality later. 
A hydroelectric development, at the 
Harris mill privilege. is projected. There 
is a 40-foot fall at this place. 


NEW SHOREHAM, R. I.—Applica- 
tion for the incorporation of the New 
Shoreham Lighting and Power Com- 
pany has been made in the State Legis- 
lature. W 


NORWICH, CONN.—The plant of the 
Norwich Compressed Air Power Com- 
pany is about to be changed over into a 
hydroelectric plant. Three interests are 
seeking the opportunity to manufacture 
electricity to be sold to eastern Connecti- 
cut municipalities—the Rex Power Com- 
pany, the Co-operative Power Company 
and the Compressed Air Power Company 
itself. The two former are seeking a 
charter, and the latter is about to ask 
for an amendment of its charter, giving 
it the right to generate electricity. Its 
attempt to produce compressed air as 
power resulted in financial loss. 


NEWARK, N. J.—The Shade Tree 
Commission will soon call for bids for 
the installation of new electric light 
standards at McKinley Circle, Clinton, 
Belmont and Madison Avenues. A. 


PERTH AMBOY, N. J.—The Board 
cf Aldermen is considering the installa- 
tion of a new street-lighting system, 
forming a “white way,” along Smith 
Street. A. 

WESTON, W. VA.—The city council 
has granted a franchise to Malloy 
Brothers, to erect and maintain an elec- 
tric light and power plant for the city 
of Weston and outlying suburbs. 

WINNSBORO, S. C.—The city voted 
$80,000 in bonds for an electric light 
plant, waterworks and sewer system. 
Address the mayor. 


NORTH CENTRAL STATES. 


CANTON, O.—The Sun Vapor Street 
Light Company has offered to install 52 


side lights in Duebar Street, the lighting 
of which is under consideration by the 
city council, and to light the thorough- 
fare for $1,650.. The Canton Elec- 
tric Company has submitted an offer for 
the lighting of the street, also, and both 
propositions are under consideration 
by the light committee of the council. 
The Sun Vapor Company offers either 
to sell or rent the lights to the mu- 
nicipality. L. 
FREEMONT, O.—Budd J. Jones, re- 
ceiver for the Sandusky River Power 
Co., has been ordered by the common 
pleas court to dispose of the com- 
pany’s hydroelectric plant in this city, 
in order to enable it to pay off mort- 
gages to the amount of $375,000 held 
by the Cleveland Trust Company. The 
sale will be made as soon as an ade- 
quate offer for the plant can be had. 


NEWARK, O.—Newark voters de- 
feated the proposition to issue bonds 
in the sum of $30,000 to reconstruct the 
municipal electric light plant. 


MINNEAPOLIS, 'MINN.—The in- 
stallation of a large number of addi- 
tional arc lights in the residence districts 
is to be undertaken in the near future, 
as a result of an action of the council. 
The public lighting committee recently 
announced a meeting for the consider- 
ation of requests for additional lighting. 
Requests at once came in for the instal- 
lation of 280 additional arc lamps. The 
city is to supply as many of these at 
once as the lighting fund will allow 
and more will be added as soon as money 
is available. 


STAPLES, MINN.—Arrangements 
are being made for the installation of 
a new Street-lighting system here with- 
in the next few months. It is proposed 
to use 600-candlepower lamps. 


PARKER, S. D—A petition has 
been circulated requesting the city com- 
missioners to issue warrants up to $5,000, 
for the purpose of extending the op- 
erations of the electric lighting plant. 


JEFFERSON CITY, MO.—An or- 
der has been issued by the Public Serv- 
ice Commission authorizing the sale by 
the Caruthersville Ice and Light Com- 
pany of Caruthersville and the Kennett 
Ice and Electric Company to the Caruth- 
ersville and Kennett Light and Power 
Company. The amount to be paid for 
the Caruthersville plant is $175,000 and 
for the Kennett plant, $75,000. 


KANSAS CITY, MO.—It is reported 
that a bond issue of one and one-half 
million dollars for a municipal elec- 
tric light plant may be included in the 
list of issues planned in Kansas City, 
which now amounts to nearly $4,000,000. 
The ordinance leading up to the bond 
election is now being considered by the 
city council. 


SOUTH CENTRAL STATES. 


ELIZABETHTOWN, KY.—Fstab- 
lishment of electric light plants in 
Sonora and West Point, Ky., is being 
considered bv the Greenup Electric 
Company, which recently filed articles 
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Current Electrical News 


of incorporation in this city, listing 
capital of $10,000. The charter author- 
izes the company to issue $30,000 in 
bonds. The Greenup Company owns 
and operates the lighting plants at 
Stithton, Horse Cave, Munfordville 
and Brandenburg, Ky., and also holds 
interests in plants at Edmonton and 
Burkesville, Ky. ` 

_WHITESBURG, KY.—An electric 
light franchise has been granted by the 
city council to the Starkey Electric 
Company, of Somerset, Ky., which is to 
exercise its franchise rights immediately. 

MANCHESTER, TENN.—Plans are 
being made by the Tennessee Valley 
Light and Power Company to construct 
a line from Winchester to Manchester, 
supplying this city with electricity. 
This company recently acquired control 
of the local plant, and will overhaul 
it, so that much more power can be 
rendered available. The local offices of 
the company will be in charge of H. W. 
Foote. 

STUTTGART, ARK.—F. L. Wilcox, 
Syndicate Trust Building, St. Louis, is 
preparing plans for an electric light 
plant and waterworks; estimated cost, 
$100,000. 


JENNINGS, OKLA.—The Gate Elec- 
tric Light and Power Company has been 
organized here with a capital stock of 
$5,000. William E. May is interested 
in the project. D. 

LONGVIEW, TEX.—The plant of 
the Longview Ice and Electric Com- 
pany, which was recently purchased 
by the American Public Service Corpo- 
ration, will be improved. D. 

LULING, TEX.—The Texas Light 
and Power Company is negotiating with 
the city council with a view of furnish- 
ing the town with electric lights and 
power. : 

MADISONVILLE, TEX.—The city 
is considering the installation of clec- 
tric light plant. Address the mayor. 

MARFA, TEX.—B. Q. Musgraves, 
of Fort Worth and associates, plan to 
construct an interurban electric railway 
between Marfa and Fort Davis, 18 miles. 
It is proposed to extend the line from 
Fort Davis to Balmorhea, an additional 
thirty miles, later on. The building of 
an electric power plant is involved in the 
project. ; 

POST, TEX.—An electric lighting 
system will be installed here by the 
Post Power Company. D. 


WESTERN STATES. 


ALBUQUERQUE, N. M.—The Las 
Cruces Electric Light and Ice Com- 
pany has submitted to the city of Las 
Cruces a proposition for an all-night 
electric service. 


LORDSBURG, N. M.—W. F. Ritter 
has purchased the holdings of the Lords- 
burg Electric, Ice and Water Company. 
New equipment is being installed. The 
water supply will be augmented. D. 

ALBION, WASH.—M. C. Osborn, 
commercial agent of the Washington 
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Water Power Company, Spokane, is 
negotiating with the city council here 
for a contract for street lighting. If 
the council grants the franchise peti- 
tioned for, the company will extend its 
transmission lines from Pullman. The 
line proposed from Pullman, to Albion, 
will serve ranches between the two 
towns. | 


CHELAN, WASH.—It is reported 
officially that the Great Northern Rail- 
road Company will build a temporary 
power plant here this spring, which will 
be used to pump water for irrigation 
purposes in this vicinity and also for 
use when the railroad company begins 
work on the big water dam to be con- 
structed at Lake Chelan. Chief Engi- 
neer Budd, of the Great Northern, has 
made the preliminary investigations, 
ind he announces that construction work 
will be started within a very short time. 


SEATTLE, WASH.—The Board of 
County Commissioners, King County, 
here, 'M. J. Carrigan, chairman, will 
receive proposals and competitive de- 
signs for furnishing and installing elec- 
tric fixtures in the new King County 
courthouse under construction on the 
block bounded by Fourth and Third 
Avenues and James and Jefferson Street. 
The work is to cost approximately $25,- 
000. Schedules and specifications may 
be obtained at the office of the King 
County Commissioners, Court House, or 
from A. Warren Gould, architect, Amer- 
ican Bank Building, here. Bids will be 
received until May 3. O. 


SEATTLE, WASH.—The Cedar Riv- 
er power plant at Cedar River, Seat- 
tle’s municipal lighting and power 
source, was put out of commission on 
April 5, by the breaking of both the 
four and six-foot power pipe lines, at 
a point between the new masonry dam 
and the old timber dam. Until the dam- 
age has been repaired, the entire light 
and power load of the plant will be 
handled by the Lake Union steam plant 
and the hydroelectric plant operated by 
the overflow from the Volunteer Park 
reservoir, both located in Seattle. City 
Engineer A. H. Dimock officially an- 
nounced that he has abandoned the idea 
of puddling or silting the leaking stor- 
age basin back of the dam, as the means 
of making the porous bank hold water. 
Dimock favors the construction of a 
concrete wing wall, a distance of nearly 
a mile and a half through the porous 
or glacial north bank of the Cedar 
River. The cost of this is problematical, 
but it is admitted that it will be between 
$1,000,000 and $1,500,000. Engineers 
of the City Lighting Department and 
City Engineering Department are mak- 
ing investigations at this time, and im- 
mediate steps will be taken to repair 
the damaged pipe lines. O. 


PASADENA, CAL.—A resolution has 
been adopted by the City Commission 
for the installation of an ornamental 
lighting system in North Fair Oaks 
Avenue. 

SAN BERNARDINO, CAL.—Prop- 
erty owners on Third Street are pre- 
paring for the installation of an orna- 
mental street lighting system. 

VENTURA, CAL.—Representatives 
of the Ventura County Power Co. are to 
confer at an early date with the Board 
of Trustees of this city regarding addi- 
tional street lighting service. 

HONOLULU, HAWATII.—The Su- 
pervisors have adopted a resolution pro- 
viuing for the appropriation of $34.000 
for an electric light plant and police- 
signal system. 
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PROPOSALS. 


LAMP STANDARDS, LANTERNS, 
ETC.—Sealed proposals will be re- 
ceived at the office of the Supervising 
Architect, Treasury Department, Wash- 
ington, D. C., until April 24, for lamp 
standards, lamp brackets, lanterns, etc., 
in accordance with drawings and speci- 
fications which may be obtained from 
that ofhce, 


ELECTRIC DUMB-W AITER— 
Scaled proposals will be received at the 
office ofthe Supervising Architect, 
Treasury Department, Washington, D 
C., until May 4, 1915, for the installa- 
tion of an electric push-button dumb- 
waiter in the United States post office 
at Minneapolis, Minn., in accordance 
with drawing and specification, copies 
of which may be had at the office of 
ne Sup Esiis Architect, Washington, 


PERTH AMBOY, N. J.—The Board 
of Aldermen will receive bids up to 
8:30 p. m., April 26 for the erection of 
a municipal electric lighting plant. Pro- 
posals may be entered for any or all of 
the following items: (1) Power Sta- 
tion Building, including traveling crane; 
(2) Oil engines, generators, switch- 
boards, constant-current transformers, 
pumps, station heating and wiring of 
apparatus, and electric lights in build- 
ing; (3) Electrical work, including out- 
side distributing system, both over- 
head and underground construction. 
Bids to be addressed to Wilbur La 
Roe, City Clerk. Runyon & Carey, con- 
sulting engineers, 845 Broad Street, 
Newark, have prepared plans and speci- 
fications. A. 


ELECTRICAL EQUIPMENT. 
—Sealed proposals will be received at 
the office of the Bureau of Supplies 
and Accounts, Navy Department, Wash- 
ington, D. C., until April 27, for furnish- 
ing 5,000 feet of flexible insulated cable, 
schedule 8131; four generator sets, 
Schedule 8130, for delivery at Navy 
Yard, Philadelphia.; 4,500 feet interior 
communication cable; 400 receiver cords 
for radio headgears; miscellaneous type 
A stuffing tubes; 5,000 feet plain sin- 
gle-conductor wire; 150,000 feet plain 
twin-conductor wire; miscellaneous mag- 
net wire; 2,300 feet rat-tail wire; 
Schedule 8148, all for delivery at Navy 
Yard, Brooklyn, N. Y. Also 75.000 feet 
incandescent-lamp cord; miscellaneous 
lighting and power wire; 4,500 pounds 
weatherproof wire; Schedule 8147, for 
delivery at Navy Yard, Brooklyn, N. 
Y. Also 3,000 feet weatherproof cable, 
Schedule 8143, for delivery at Navy 
Yard, Washington, D. C.; miscellaneous 
motor generator, etc., Schedule 8163, 
for delivery at Navy Yard, Brooklyn, 
N. Y.: 540 porcelain insulators, Schedule 
8146, for delivery at works of manufac- 
turer. Bids to be received until ‘May 
4, on the following: Two electric food 
and meat grinders, Schedule 8171, for 
delivery at Navy Yard, Norfolk, Va.; 
two induction motors, Schedule 8169, 
for delivery at Navy Yard, Washington, 

C.; miscellaneous switchboards, etc., 
Schedule 8164, for delivery at Navy 
Yard, Puget Sound, Wash.: miscellan- 
eous transformers, Schedule 8164, for de- 
livery at Navy Yard, Puget Sound, 
Wash. 


NEW PUBLICATIONS. 


AUTOMOBILE LIGHTING GEN- 
ERATORS.—Part I, No. 1 of Vol. II of 
Washington University Studies contains 
an article by A. S. Langsdorf entitled 
“Operating Characteristics of a Self- 
Regulating Automobile Lighting Genera- 


Vol. 66—No. 16 


tor.” 
ically.. 
PUBLIC-UTILITY ECONOMICS. 
—The series of ten lectures which was 
delivered before the West Side Young 
Men’s Christian Association in New 
York City in 1913-14 has been publish- 
ed in book form by the Finance Forum 
of the Association. It comprises 195 
pages and is provided with an index. 


BOILER CONSTRUCTION 
CODE.—The American Society of Me- 
chanical Engineers, 29 West Thirty- 
ninth Street, New York City, has is- 
sued in the form of a 114-page pamph- 
let the “Rules for the Construction of 
Stationary Boilers and for Allowable 
Working Pressures.” compiled by its 
Boiler Code Committee. The primary 
object of these rules is to secure safe 
steam boilers. The committee worked 
on the subject over three years, col- 
laborating with engineers and repre. 
sentatives of boiler manufacturers and 
boiler users. The code of rules has 
been approved by the Council of the 
Society. It is being used already as 
the basis of boiler legislation in sever- 
al states. Copies of the code can be 
obtained by non-members for $0.80 each. 


FOREIGN TRADE OPPORTUN- 
ITIES. 


[Addresses and other information may be ob- 
tained from the Burcau of Foreign and Domes- 
tic Commerce, Washington, D. C., or its branch 
offices at Boston, New York, Atlanta, Chicago, 
St. Louts, New Orleans, Seattle and San Fran- 
cisco. Write on separate sheet for each oppor- 
tunity and give file number.] 


NO. 16,233. ELECTRICAL SUP- 
PLIES.—An American consular officer 
in Spain reports that a business man in 
his district has requested that he be 
supplied with samples, prices, etc., on 
electrical supplies for continuous cur- 
rent, voltage 110 to 130. He is espe- 
cially interested in attachment plugs, 
etc., contacts, switches, sockets of all 
kinds, insulated wires, flatirons, warm- 
ing pads, and various other kinds of 
heaters. Quotation units should be 
stated, and weights given per quoted 
unit in metric system. It is stated that 
United States bank reference can be 
given. Correspondence must be in 
Spanish. 

NO. 16,259. INNER GLOBES FOR 
ARC LAMPS.—An American consular 
othcer in England reports that a firm 
in his district desires to be placed in 
communication with American manu- 
facturers of inner globes, heat-resisting 
glass, for arc lamps. Prices should be 
stated c. i. f. British ports. 


NO. 16,290. INCANDESCENT 
LA'MPS.—A business man in France 
mforms an American consular officer 
that he desires to be placed in communi- 
cation with American manufacturers of 
incandescent lamps. 


NO. 16.302. MAGNETOS.—One of 
the foreign legations in Washington, 
D. C., informs the Bureau of Foreign 
and Domestic Commerce that an auto- 
mobile manufacturer is desirous of 
forming commercial relations with firms 
in the United States which are in a 
position to supply magnetos to be used 
in the manufacture of one, two and 
three-cylinder motor cars. 


NO. 16,315. ELECTRIC FUR- 
NACES, ETC.—The Bureau of Foreign 
and Domestic Commerce is in receipt of 
a communication from a business man 
in New York City stating that his cor- 
respondent in Spain 1s in the market 
for machinery for making wire fencing 
and barbed wire, and electric furnaces 
for making calcium carbide. 


The subject is treated mathemat- 
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NEW INCORPORATIONS. 


BOSTON, MASS.—The Hotel Door 
Signal Company has been incorporated 
with a capital stock of $25,000. The 
incorporators are George W. Gill, 
Allen C. Jones, Frank W. Morris. 


HARTFORD, CONN.—The North- 
ern Connecticut Light and Power 
Company has petitioned the Legisla- 
ture for authority to increase its cap- 
ital stock from $500,000 to $1,000,000. 
The company supplies gas and elec- 
tricity to Windsor, Windsor Locks, 
Suffield, Thompsonville and Hazard- 
ville, Conn. 

“ATHENS, GA.—The Jefferson Elec- 
tric Company, Jackson County, has ap- 
plied for a charter to erect and operate 
electric plants and lines in and around 
Jefferson, the county seat of Jackson 
County. The capital to begin with is 
$10,000. 

NEW YORK, N. Y.—The Duzets 
Company. Incorporated; to manufac- 
ture appliances connected with elec- 
trical power plants, etc. Capital $5,000. 
Incorportors: Ralph A. Koontz, 
Harry J. Neuschafer and Clarence S. 
Ashley. 

CLEVELAND, O.—The Stern Elec- 
tric Company has been incorporated 
with a capital of $10,000; electrical 
equipment. Incorporators: Alexander 
Dombrosky. Benjamin Stern, Kirk C. 
Schaible, John Marshall Hand and 
Henry B. Steuer.: 

ONEONTA, N. Y¥.—Colonial Elec- 
tric & Manufacturing Company, Incor- 
porated; to manufacture electrical ap- 
pliances, etc. The company is capital- 
ized at $35,000, and the incorporators 
are W., F. Eggleston, Joseph S. Lunn 
and A. E. Ceperlry, all of Oneonta. 

INDIANAPOLIS, IND.—The Elec- 
tric Furnace Company of America has 
been established with a capital of 
$30,000, to manufacture furnaces. The 
directors are Henry H. Buckman, Jr., 
George A. Pritchard and Thomas E. 
Buckman. 

MILLTOWN, IND.—The Electric 
Service Company has been established 
with a capital of $5,000. The directors 
are David S. Cook, Harry Lemmon, 
Henry S. Gray and others. 

KOKOMO, IND.—Scott, Drinkwa- 
ter, Scott Company; capital, $10,000; 
electrical appliances. Directors, C. O. 
Scott, C. M. Drinkwater and W. V. 


Scott. 
RANKIN, ILL.—Rankin Electric 
Light Company; capital, $5,000; to 


manufacure and sell electrical current 
for light and power. Incorporators: 
Charles J. Crump, Catherine Crump 
and Charles Morrow. 


SMITHVILLE, TENN.—The Kelt- 
enburg Telephone Company, of De 
Kalb County, has been incorporated 
with a capital of $100,000, by V. V. Ad- 
cock, Thomas Reynolds and others. 


BRIDGEPORT, CONN.—The Lord- 
ship Company, Inc., has been organized 
to control and operate electric railway 
lines now under construction between 
this city and Lordship Manor, and cen- 
tral amusements at that resort. A con- 
crete car barn, at a cost of $60,000 will 
be erected, and power will be bought 
from the Connecticut Company. One 
hundred and fifty bath houses will be 
erected at the Manor. The capital 
stock of the company is $500,000. 
Prominent men interested are: Walter 
B. Lasher, Frederick A. Bartlett and 
John T. Kenworthy. 
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FINANCIAL NOTES. 


The $6,000,000 Montana Power Com- 
pany first-refunding five-per-cent bonds 
due 1943, recently purchased by Lee, 
Higginson & Company, Guaranty Trust 
Company, and J. & W. Seligman & Com- 
pany, have all been sold. 

The Engineering Securities Corporation 
is offering $925,000 first-mortgage six- 
per-cent bonds of Southern Utilities Com- 
pany at 98 or on a 6.20-per-cent basis. 
Southern Utilities Company is under the 
management of the J. G. White Manage- 
ment Corporation and gross earnings for 
the year ended December 31, 1914, were 
$1,068,297, with net earnings of $271,686 
or three and a half times the interest re- 
quirements on the funded debt. 

The directors of the British West- 
inghouse Electric and Manufacturing 
Company Limited report for 1914 a 
far better result than for any year 
since the company began manufactur- 
ing operations at Trafford Park, Man- 


chester. The net profits for two years 
were: 
1913. aessiroeeian a Oea $532,470 
BONG. E PE E EA 758,135 


The preference dividend, which for 
1913 was five per cent, has been 
increased to 7.5 per cent. It is antici- 
pated that there will be still further 
satisfactory extension of business as 
the result of the recent acquisition by 
the British Company from the Amer- 
ican Westinghouse Company of its in- 
terests in the French, and through it, 
the Italian Westinghouse Companies. 

Marconi’s Wireless Telegraph Com- 
pany Limited, which a year ago de- 
clared an interim dividend of ten per 
cent, has announced that no interim 
dividend can be declared at present. 
It is added that the company’s sta- 
tions have, since the outbreak of war, 
been largely devoted to British gov- 
ernment work, and for this reason the 
new direct public service with New 
York, which it had been contemplated 
would have been opened in the sum- 
mer of 1914, has had to be postponed. 


Dividends. 
Term Rate Payable 
am TEN À ane EEREN 5% May 1 
m. Lig rac., pf..... 1.5¢ M 
Am. Light & Ms i oo 
Stock dividend .............. — 2.5% 
Brazilian Traction............ Q 1.5% June 1 
Brooklyn City R. Roo... 2 œ% Apr. 15 
Com’wealth Edison.......... Q 2 % May i 
wou wealth Pr., Ry. & 
OPER +) Capen eer ee nee eens 1.5¢ M 
Gom weal Pr., Ry. a k oy ik 
ser COM rA Q 1% May 1 
Dayton Pr. & Lt... Q 1.5% ADT. 15 
ea aon. Elec. Ilum., 
rockton ...eennneeonaenne00000no S-A $4.00 Ma 
Elec. Utilities, pf.............. 1.25% Apr. 15 
Havana oF Ry., Lt. 
apa (Dies ee -5-A $3.00 M 5 
Mavani El. Ry., Lt. & t P 
bie COM eoid ndesani S-A 2.50 May 15 
Phila. Co. ch ca 1.5% May 1 
Pub. Serv. Invest., pf...Q 1.5% May 1 
United Elec. Sec., pf........ S-A 3.5% May 1 
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Reports of Earnings. 
NORTHERN STATES POWER. 
Income account for year ended Decem- 
ber 31, 1914: 


1914 1913 

Gross earnings ........ $4,395,868 $3,887,408 
Net after taxes ........ 2,364,370 2,015,110 
Interest charges ...... 1,339,668 1,262,175 
SUrplus: <.66 50444 siesati 1,024,702 752,934 
Balance after deprecia- 

tion and preferred 

dividends ............ 264,633 112,935 


*Equivalent to 4.43 per cent on $5,975,000 
common stock. 


PUGET SOUND TRACTION, Lon & POWER. 
191. 


January gross ......... $ 670,885 $ 754,034 
Net after taxes........ 249,23 319,400 
Surplus after charges.. 71,096 145,501 
Twelve months’ gross.. 8,367,824 8,665,995 
Net after taxes........ 3,373,801 3,660,898 
Surplus after charges.. 1,250,705 1,589,778 


NORTHERN OHIO TRACTION & LIGHT. 


1915 1914 
February gross ......... $260,451 $248,006 
Net after taxes.......... 95,46 93, 
Surplus after charges... 44,603 43,097 
Balance after preferred 
dividends .............6. 27,873 28,599 
Two months’ gross...... 541,290 518,967 
Net after taxes.......... 194,325 192,797 
Surplus after charges .. 93,212 93,304 
Balance after préferred 
dividends  scsscs es feces 60,975 64,234 


PERSONAL MENTION. 


MR. R. E. CURTIS, of the purchasing 
department of the Boston Edison Com- 
pany, was elected vice-president of the 
Boston Society of Civil Engineers at its 
annual meeting March 17. 


SIR WILLIAM MARCONI wis pre- 
sented on April 11 with the Albert 
Medal of the Royal Society of Arts, 
of London, England. The medal is 
awarded annually for “distinguished 
merit in promoting arts, manufactures 
and commerce.” 


MR. C. S. WALLACE has been ap- 
pointed superintendent of the accounting 
department of the Edison Electric Illumi- 
nating Company of Boston. Mr. C. M. 
Guilford, the former head, has been made 
superintendent of the correspondence de- 
partment. 


MR. ALECK M. MacCUTCHEON, 
previously with the Crocker-Wheeler 
Company, Ampere, N. J., has recently 
removed to Cleveland, O., to take charge 
of the design work of the Reliance Elec- 
tric & Engineering Company, of that 
city. At the time of leaving the Crocker- 
Wheeler Company, Mr. MacCutcheon 
was engaged in the design of special 
motor-generator sets for use in connec- 
tion with wireless installations. He was 
previously in charge of the estimating 
work of the engineering department and 
in executive charge of the drafting room. 


MR. KENT K. STERNBERG, 
treasurer of the Dickinson Manufactur- 
ing Company, Springfield, Mass., who 
recently met with a rather serious ac- 
cident in which one of his hands was 
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CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING 
EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK.. 


awe cm neceearcseconcs 


oR Oe meee eres ene Fee eee He teeta eens cet eres esenesseseseseseseeD 


Edison Electric Illuminating (BoOSton) .0.00...00.0ce0cccccccscecscceccceecccecsesssccececteccocceeceeseceesees 243 243% 
Electric Storage Battery, common (Philadelphia) ..........cccsececsssceeeceseeceeeeeeececeee 50% 48% 
Electric Storage Battery, preferred (Philadelphia) ..00..............c0c..:scccceseecsceee soseeeee . 50% 48, 
General Electric (New YOrk) 200.000... ee ceccccscccsecececcsseeceseccsestencceccceesoscansncecenacarcececseacecsceneacs 149 143% 
Kings County Electric (New York) iii..c.ece ccccececescsccescecccecesceeecceccnssccecesesssececcecacessecesece 119 119 
Massachusetts Electric, common (Boston) 20... cece ec ccceeeeensccsteesseccecsssceeacecceosene ooreo 7 
Massachusetts Electric, preferred stamped (Boston)............e001000000000000000ro0nn0nnnanao 44 46% 
National Carbon, COMMON (CRICARO) ce ccce cee ces cosececcecsccecccasecenesecsenccceseccsacecesees 130 133 
National Carbon, preferred (Chia go)... cccccc.cccecscceeccecececceesevcecsesscecsececscecerececcerececene 119% 119 
New England Telephone (BoOStom) .0........ccceeccceccceceeeccccceeececccccecscesecessecsecsccccarcecccncereacoess 132 132 
Philadelphia Electric (Philadelphia)... 0.00. eecccece sec csenececesenseneceeeseecersceeenenees 24 23% 
Postal Telegraph and Cables, common (New York) .u........c..ceccesceseeecsnseessneeeeeness -~ 76 75 
Postal Telegraph and Cables, preferred (New YoOrkK)...........ccceccccseseeseeeceeseeeeeeceeeees 6712 6714 
Western Union (New York)..........c.ccc cic ccsccceeecceceeeesceeeene aan Sam teat etme arn keer Ea 66 65% 
Westinghouse, common (New YoOrk)..........:.ccccscceseesseseeseeeseseeceseesemanessseaseeseneeseeneeneevess cit bh 


Westinghouse, preferred (New York............. 
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seriously burned, has almost entirely 
recovered. His hand will soon be as 
good as ever. The company has recent- 
ly closed some very large orders for 
its products from several large national 
electrical manufacturing companies for 
high-tension work. The company re- 
ports general business particularly good 
at this time. 


MR. A. J. BURNS, secretary of the 
Missouri Electrical Contractors’ Asso- 
ciation, when city electrician of Kansas 
City, Mo., some 10 years ago, protested 
vainly against special privilege ordi- 
nances, under which previous ordinances 
and rules were violated with impunity. 
His contention was that such legal im- 
munity was not right, whether it was 
legal or not. The Missouri Supreme 
Court has recently decided that such 
special ordinances are invalid—and the 
building code and city laws will now 
have to be obeyed by everybody. It is 
probable, however, that work done un- 
der special privilege ordinances will not 
be disturbed. 


MR. W. W. FREEMAN, president 
of the Union Gas & Electric Company, 
Cincinnati, O., is one of the members 
of a committee composed of 150 of the 
leading business men of the city, ap- 
pointed by President T. C. Powell, of 
the Chamber of Commerce, to act in an 
advisory capacity in connection with 
the most sweeping “clean-up” campaign 
which the city has ever had. One of 
the principal duties of the committee 
is to devise a system of uniform street 
lighting of an ornamental nature, which 
is now very much lacking, and action 
along this line is likely to be taken and 
pushed to completion very shortly. 
Standard street signs, illuminated at 
night, are also to be suggested by the 
committee, with other matters tending 
to the better appearance of the streets. 


MR. RAY D. LILLIBRIDGE, one of 
the leaders in the present field of tech- 
nical advertising, secured his first posi- 
tion in the business world as an office 
boy in the Wall Street office of a New 
York mercantile company twenty years 
ago. Later in the same year, he secured 
another office-boy position, which hap- 
pened to be in the advertising business. 
The following year he undertook the 
editing of a small newspaper directory, 
and this work proved a liberal and at 
the same time concentrated education 
in the business of advertising. After 
the book was published, he secured a 
position as advertising manager with a 
manufacturing company, and during the 
next three years held two other posi- 
tions as advertising manager with man- 
ufacturers in the technical class, going 
up the ladder with every change. With 
an Office of his own at 20 Broad Street, 
New York, at the close of the year 1899, 
Mr. Lillibridge took on the advertising 
accounts of a number of concerns non- 
competitive with one another, propos- 
ing to serve each in the same capacity 
and on the same basis as he had served 
the three individual manufacturers pre- 
viously. It is interesting to know that 
his first client was Albert S. DeVeau. a 
manufacturer of telephones. Before the 
close cf the year following, his cfientele 
included the American Bridge Company, 
Electric Storage Battery Company, 
Link Belt Engineering Company, the 
Stanley Electric Manufacturing Com- 
pany and Otis Elevator Company. Mr. 
Lillibridge’s connection with the tech- 
nical advertising field has been one of 
great interest and significance. His busi- 
ness is founded upon the principle that 
a salary or per diem charge is the cor- 
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rect method of remuneration for adver- 
tising advice and direction, breaking 
away from precedent and eliminating 
commissions. He maintains that there 
are in the technical field many com- 
panies which, in point of capital, gross 
business or net earnings, compare fa- 
vorably with national advertisers, yet 
whose advertising expenditures are 
modest by comparison. Through Lilli- 
bridge’s plan, several such companies 
can join and have the advantage of un- 
biased expert advertising advice which 
previously was available only to the 
great national advertisers, whose adver- 
tising appropriations justify the exclu- 
sive maintenance of a high-salaried ad- 
vertising manager. That his principles 
are sound and recognized for their 
merit is indicated by the representative 
character of his clients. The business 
was incorporated under the name of 
Ray D. Lillibridge Incorporated, in 
1909, and is so conducted at the present 
time at 111 Broadway, New York City. 
Among his electrical clients, there are 
now included the Wagner Electric Man- 
ufacturing Company, Kerite Insulated 
Wire and Cable Company, ‘Monitor Con- 
troller Company, Sangamo Electric 
Company, General Lead Batteries Com- 
pany and The Bryant Electric Com- 
pany. Everyone connected with the in- 


Ray D. Lillibridge. 


dustry or in any other manner familiar 
with the literature distributed by these 
companies, is cognizant of the great 
ability that Mr. Lillibridge evidences in 
the production of technical advertising 
media. Many of his productions are 
classics of their kind. Mr. Lillibridge 
was born in Hinckley, Minn., in 1878, 
and was educated at the Brooklyn, N. 
Y., public schools. He is a director and 
officer in several industrial and public 
utility corporations; a member of the 
National Electric Light Association, 
and of the American Electric Railway 
Association; an associate member of 
the American Society of Mechanical 
Engineers and of the American Insti- 
tute of Electrical Engineers. He is a 
member ot the New York Athletic, En- 
gineers’, Drug and Chemical, Colum- 
bia Yacht and the St. Louis Racquet 
clubs. 


OBITUARY. 
MR. ALEX M. WORTHINGTON, 


who until three vears ago was general 


manager of the Louisville Lighting 
Company, died at the home of his 
daughter, ‘Mrs. Harry A. Volz, 1414 


Fourth Street, Louisville, Ky.. of heart 
disease. He was connected with the 
Louisville company for twenty years 
when he retired, shortly before the mer- 
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ger was effected, on account of ill 
health. Mr. Worthington was born in 
St. Louis 58 years ago, located in Cov- 
ington in his youth and engaged in the 
electric lighting business. His wife, 
daughter and two sisters survive. 


MR. ARTHUR L. KELLEY, president, 
Narragansett Electric Lighting Com- 
pany, Providence, R. I., died at his home 
in that city, April 7, aged nearly 57 
years. He was born in Canton, N. Y., 
and attended the local schools. For two 
years he published an amateur paper. 
Later, removing to Lawrence, Mass., he 
attended the local High School and Phil- 
lips Andover Academy, where he grad- 
uated in 1876. Mr. Kelley came to Provi- 
dence as treasurer of a textile company, 
and organized the Mechanical Fabric 
Company. He was president of the 
American Card Clothing Company, and 
since 1908 has been head of the light- 
ing company. He was a director of the 
D. & W. Fuse Company and numerous 
other com~anies. 


MR. GEORGE W. PRENTISS, a 
manufacturer of wire at Holyoke, Mass., 
died April 2 at his home in that city, 
after a long illness. Mr. Prentiss was 
born in Claremont, N. H., in 1829, of a 
family which early came from England 
and settled in Cambridge, Mass. He went 
to Holyoke in 1857 and established the 
George W. Prentiss Company, one of the 
leading wire concerns in the field. Sev- 
eral years ago he retired from active busi- 
ness. The deceased at times served on 
the Board of Aldermen and the Sinking 
Funk Commission of his city. He was 
president of the Holyoke Savings Bank 
for nine years, and had been a director 
of the Holyoke National Bank and the 
Third National Bank of Springfield, 
Mass. A son, who is a partner in his 
concern, and a daughter, survive. 


DATES AHEAD. 


Iowa Section, National Electric Light 
Association. Annual convention, Keokuk, 
Iowa, April 20-22. Secretary, W. 
Thompson, Jr., Des Moines, Iowa. 

American Electrochemical Society. An- 
nual meeting, Hotel! Chalfonte, Atlantic 
City, N. J., April 22-24. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

American Physical Society. Bureau of 
Standards, Washington, D. C., April 23-24. 
Secretary, A. D. Cole, Columbus, O. 

Arkansas Association of Public Utility 
Operators. Annual meeting, Little Rock, 
May 11-13. Secretary, W. J. Tharp, Little 
Rock, Ark. 

Arkansas Association of Electrical Con- 


tractors. Annual meeting, Little Rock, 
May 12-13. Secretary, J. C. Dice, Little 
Rock, Ark. 


Gas, Electric and Street Railway As- 
sociation of Oklahoma. Fourth annual 
convention, Oklahoma City, May 12-14. 
Secretary, H. V. Bozell, Norman, Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual convention, 
Galveston, Tex., May 19-22. Secretary, 

. S. Cooper, 405 Slaughter Building, 
Dallas, Tex. 

Missouri Public Utilities Association. 
Annual convention, Steamer Quincy, 
May 27-30. Secretary, F. D. Beardslee, 
a North Twelfth Street, St. Louis, 

OQ. 

National District Heating Association. 


Annual convention, Chicago, Ill, June 
1-3. Secretary, D. L. Gaskill, Green- 
ville, O. 

National Electric Light Association. 


Annual convention, San Francisco, Cal., 
June 7-11. Secretary, T. C. Martin, 29 
West Thirty-ninth Street, New York, 
Nee Ye 
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Davis Slate and Manufacturing Com- 
pany, Chicago, Ill, and Bangor, Pa., 
has issued its new electrical slate price 
list No. 2. This publication contains 
complete measurement tables covering 
all sizes of slabs which are ordinarily 
dealt with in the electrical industry, 
which makes it a valuable handbook 
oF anyone interested in electrical 
Slate. 


Carbo Steel Post Company, whose 
main office is in the Rand-McNally 
Building, Chicago, Ill., has just broken 
ground for another manufacturing plant 
at Cambridge, Ohio. The present fac- 
tory 1s at Chicago Heights, Ill. The 
need for the additional plant speaks well 
for the company’s patented products, 
comprising chiefly steel fence posts for 
farmers and home owners, lighting and 
power-transmission poles, also anchors 
and augers of various kinds. 


Schweitzer & Conrad, Incorporated, 
Chicago, Ill., announces the removal of 
its factory to the Deagan Building, Ber- 
teau and Ravenswood Avenues. This 
is one of the finest manufacturing build- 
ings in Chicago, and the change was 
recessary because of the increase in- 
the demand for S & C fuses, S & C 
automatic resistance horn arresters, 
high-voltage detectors, recording syn- 
chroscopes, reverse phase relays and 
other high-class patented electric spe- 
cialties. 


The Metropolitan Electric Manufac- 
turing Company, Long Island City, N. 
Y., has appointed William Taylor west- 
ern sales agent, with headquarters at the 
Rookery Building, Chicago. In addition 
to switchboards and specialties in elec- 
trical appliances, the company is the 
manufacturer of the well known line of 
Metropolitan detachable switches and 
receptacles. Mr. Taylor was connected 
with the electrical supply business in 
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Chicago some years ago, and has a con- 
siderable acquaintance in the trade in the 
Central West. 


Cutter Electrical & Manufacturing 
Company, Philadelphia, Pa., made an 
interesting exhibit of its famous I-T-E 
circuit-breakers at the electrical show 
held at the University of Illinois, Ur- 
bana, Ill., April 8 to 10. An assort- 
ment of these breakers were shown, 
equipped with overload, no-voltage, re- 
serval, and other valuable automatic 
features. Among them was a specially 
designed breaker for direct-current, rail- 
way circuits of 1,200 to 1,300 volts. The 
exhibit was in charge of Linn O. Mor- 
row. manager of the company’s Indian- 
apolis office. 


Standard Underground Cable Com- 
any, Pittsburgh, Pa., has issued an il- 
ustrated booklet giving a historical re- 
view of the company, its plants and its 
business from its inception 33 years 
ago, in February, 1882. Views of the 
three American works of the company 
and of its Canadian branch are shown. 
Considerable space is devoted to the 
company’s fine exhibit of wires and ca- 
bles and cable accessories, at the San 
Francisco Exposition. The company 
has also issued bulletin No. 201-1 on 
Standard Colonial copper-clad wire; 
specifications are given for hard-drawn 
40-per cent grade bare wire of this 
type. 

Cooper Hewitt Electric Company, 
Hoboken, N. J., has reprinted in 
pamphlet form an illustrated article 
by W. A. D. Evans, which appeared 
originally in the Textile World Record 
under the title, “Light as a Factor of 
Efficiency.” It deals in a thorough 
manner with the lighting of industrial 
plants (particularly textile mills) and 
shows the effect on the output and 
employees of good illumination. Cor- 
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rect lighting is described and consider- 
able data given on cost of different 
systems and types of units. A num- 
ber of illustrations are given, show- 
ing good lighting of industrial plants. 


Marion Insulated Wire and Rubber 
Company, Marion, Ind, manufacturer 
of Marion New-Code rubber-covered 
wires, cables and cords, is now located 
in its new quarters in Machinery Hall, 
541-557 West Washington Boulevard, 
Chicago, Ill. Walter C. Rardin, an elec- 
trical salesman well and favorably 
known to the electrical trade in the 
Middle West for quite a number of 
years, has charge of the Chicago branch. 
A complete line of wires, cables and 
cords will be carried in stock for im- 
mediate delivery to Chicago customers 
and for shipments adjacent to this ter- 
ritory. The office and warerooms are 
well located, being within a block of the 
freight terminals of several of the lead- 
ing trunk roads, making the shipping 
facilities excellent. 


The Lindsley Brothers Company, 
Minneapolis, Minn., has established a 
new general sales office in the McKnight 
Building, Minneapolis. Mr. R. L. 
Bayne has been transferred to this office 
from Spokane, Wash. It is the in- 
tention of the company to handle prac- 
tically all of its sales, especially those 
in territory east of the Rocky Moun- 
tains, from the Minneapolis office. This 
will be quite an advantage, as it means 
a saving of from three days to a week 
in correspondence. In connection with 
the Minneapolis office, the company is 
establishing what it expects will be the 
largest exclusive Western pole yard 
east of the producing territory. There 
is already in stock a considerable quan- 
tity of Western poles, and it is expected 
that the yard will be in full operation 
by May 1. 


Record of Electrical Patents. 
Issued by the United States Patent Office, April 6, 1915. 


1,134,093. Electric Battery. W. C. Bauer, 
Evanston, IN. Alkaline primary battery 
with zinc plate. a depolarizer consisting of 
an organic oxidizer and a catalytically ac- 
tive substance and copper oxide. 

1,134,105. Electric Signal System for Hos- 
pitals. M. O. Burt, Colorado Springs, Colo. 
Audible and visual signals controlled by 
three-point switches. 

1,134,107. Apparatus for the Treatment 
of Sewage. T. Craney, Bay City, Mich. 
Electrolytic process with a series of cells. 

1,134,119. Cable Armor. H. R. Gilson, 
assignor to National Metal Molding Co.. 
Pittsburgh, Pa. Inner and outer steel 
tapes with interlocking portions. 

1,134,120. Connector for Wood to Metal 
Molding. H. R. Gilson. assignor to Na- 
tional Metal Molding Co. Consists of an 
arch-shaped insulating block with tongue 
extending from the roof to form a pair of 
Wire-receiving grooves connecting with the 
end of the metal molding, the tongue being 
attached to the wood molding. (See cut.) 

1,134,127. Crystalline Ferrosilicon Prod- 
uct and Method of Making the Same. H. 
C. Harrison, Lockport, N. Y., assignor to 
Electro Metallurgical Co. Produced in an 
electric furnace by maintaining the tem- 
perature at or above critical value. 

1,134,128. Ferrosiilcon Product and Meth- 


od of Continuously Producing the Same. 
H. C. Harrison, assignor to Electro Metal- 
lurgical Co. Modification of above. 

1,134,132. Bracket for Show-Case-Light- 
ing Reflectors. P. M. Hotchkin, assignor 
to National X-Ray Reflector Co., Chicago, 
Ill. For supporting a longitudinal conduit 
and reflector fitting from top of vertical 
case wall. 

1,134,133. Combined Junction Box anc 
Reflector Casing. P. M. Hotchkin, assignor 


No. 1,134,120.—Molding Connector. 


to National X-Ray Reflector Co. 
curing in longitudinal conduit. 

1,134,136. Trolley Head. M. H. Kashian, 
Amesbury, Mass. Special bushings. 

1,134,137. Device for Producing Electric 
Pulsations. J. F. Kelly, Pittsfield, Mass. 
Rotary make-and-break device. 

1,134,148. Arc-Light Electrode. W. R. 
Mott, assignor to National Carbon Co., 
Cleveland, O. Flaming electrode contains a 
carbonate, precipitated silica and an oxide 
of tungsten. 


For se- 


1,134,196. Electric-Motor Controller. C. 
T. Henderson, assignor to Cutler-Hammer 
Mfg. Co., Milwaukee, Wis. One of the mo- 
tors is arranged for dynamic braking. 

1,134,197, py namic orang. Controller. C. 
T. Henderson, assignor to Cutler-Hammer 
Mfg. Co. Method consists in exciting the 
stator by direct current and varying this 
excitation and the resistance of the rotor 
to a corresponding degree. 

1,134,222. Portable Self-Contained Electric 
Plant. W. H. Palmer, Jr., Wyncote, Pa. 
Storage battery and dynamo mounted on 
skid base and switchboard carried by a 
swinging frame secured to the base. 

1,134,230. Automatic Switching Mechan- 


ism. J. G. Roberts, assignor to Western 
Electric Co. For automatic telephone ex- 
change. 

1,134,236. Microphone. H. E. Shreeve, 


assignor to Western Electric Co. Includes 
thermostatic diaphragm. 

1,134,244. Regulation of Dynamo-Electric 
Machines. L. L. Tatum, assignor to Cut- 
ler-Hlammer Mfg. Co. Control system for 
motor with flywheel and special excitation 
therefor. 

*.*34,256. Signaling Device. C. R. Camp. 
assignor to Kellogg Switchboard & Supply 
Co.. Chicago, Il. Electromagnetically con- 
trolled horn. 
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1,134,257. Meter Support. F. E. Chase, 
Danvers, Mass. Slotted links on base per- 
mit meter to be adjusted so as to hang 
plumb. 

1,134,264. Shoe-lroning Apparatus. J. S. 
Hansen, assignor to O. A. Miller Treeing 
Machine Co., Portland, Me. Electric iron, 
bracket and control. 

1,134,282. Telephone Key. G. E. Mueller, 
assignor to Kellogg Switchboard & Supply 
Co. Has electromagnetic interlocks. 

1,134,308. Telephore-Exchange System. 
J. L. Wright, assignor to F. C. Stevens, At- 
tica, N. Y. Automatic system. 

1,134,325. Door-Operating Mechanism, R. 
N. Flint, Washington, D. C. Motor-oper- 
ated through clutch. 

1,134,337. Electrical System of Distribu- 
tion. A. S. Hubbard, assignor to Gould 
Storage Battery Co., Depew, N. Y. In- 
cludes rotary converter, storage battery, 
booster and regulator therefor to compel 
battery to equalize load. 

1,134,338. Electrical System of Distribu- 
tion. J. W. Jepson, Depew, N. Y., assignor 
to Gould Coupler Co. Train-lighting sys- 
tem with main generator and regulator at 
head end and a storage battery and regu- 
lator on each car. 

1,134,345. Spark Plug. C. A. Mezger, 
New York, N. Y. Details. 

1,134,346. Electric-Lamp Regulator. C. 
C. Oberly, assignor to Pullman Co., Chica- 
go, fll. For train lighting; has solenoid re- 
sistance control for selectively regulating 
generator or storage-battery current. 

1,134,355. Circult-Controtling Device. W. 
P. Seng, Chicago, Ml. Switch for electric 
horn on steering post of automobile. 

1,134,356. Circuit-Closer for Motor Vehi- 
cle Electric Horns. W. P. Seng. Modifi- 
cation of above. l 

1,134,360. Signal Horn and Lamp. P. 
Walker, Detroit, Mich. Lamp in inner re- 
flector and electric horn back of lamp and 
between inner and outer reflectors. 

1,134,370. Electric Control Gear for Au- 
tomatic Grab Cranes. K. Briill, Pestszent- 
lérincz, Austria-Hungary. Common control 
for driving motor and brakes. 

1,134,371. parent Supply System for 
Electric Rallways. W. F. Byram and R. 
P. Phronebarger, Charlotte, N. C. Series 
of sectionalized contacts between the rails, 
the car contact shoe engaging at all times 
at least one contact. 

1,134,402. Pneumatic-Dispatch-Tube Ap- 
paratus. J. T. Needham, assignor to Lam- 
son Co., Newark, N. J. Remote-controlled 
motor drives air pump. 


1,134,418. Dynamometer. J. A. Randall, 
Brooklyn, N. Includes rheostatic con- 
tactor. 

1,134,422. Electric Switch. H. F. Strat- 


ton, assignor to Electric Controller & Mfg. 
Co., Cleveland, O. Electromagnetic con- 


tactor. 

1,134,435. Telltale System for Electric 
Circuits. C. E. Beach, assignor to G. O. 
Knapp; New York, N. Y. Signaling sys- 
em. 

1,134,440. Electropneumatic Brake. J. W. 
Cloud, assignor to Westinghouse Air Brake 
Co., Wilmerding, Pa. Includes electrical- 
ly controlled valve for supplying air to 
effect an emergency application of the 
Dra Kea and for venting air from the brake 
pipe. 

1,134,448. Elevator Signal. R. H. Gay- 
lord and G. B. Capps. assignors to Foulkes- 
Gaylord Co.. Los Angeles, Cal. Electric 
system responds to currents of different 
strength to give distinctive preliminary 
and stop signals. 

1,134,452. Thermoelectric Battery for Mo- 
tor vehicles. L. E. Hale, Stockton, Cal., 
assignor of one-half to F. C. Bolin. Utilizes 
exhaust heat of engine. 

1,134,490. Electrical Arrangement for the 
Contro! of the Speed of Sea Engines. S. 
Rumolinv, Genoa, Italy. Electrically op- 
erated means governed by balance beam 
for cutting off fluid supply of engine. 

1,134,495. Fan Attachment. R. W. Walker, 
assignor to E. S. Walker, Lawrence, Mass. 


Special air-humidifying arrangement on 
fan guard. 
1,134,534. Automatic Electrical Switch. 


W. H. Hill, Oakwood, O. Electromagnetic 
switch for alternately making and break- 
ing contact. 

1,134,537. Self-Starter for Explosive En- 

ines. B. F. Hutches, Jr., Allendale, N. J. 

omprises a spark plug, a solenoid forming 
part thereof and a fuel-supply pump op- 
erated by the solenoid. 

1,134,547. Circuit-Closer. W. C. Neahr, 
assignor to Protective Signal Mfr. Co., 
Denver, Colo. Vibratory contact-maker for 
crossing signal mounted in box below track 


rail. 

1,134,665. Box Connector for Electric In- 
stallation. W. H. Vibber. assignor of one- 
half to Gillette-Vibber Co., New London, 
Conn. Consists of a bushing having its 
inner end provided with a lateral flange 
carrying a coupling screw. 

1,134,574. Lamp. A. C. Abramson, Rock- 
ford, Ill. Portable with silk-shade support 
surrounding socket cover. 
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1,134,584. Automatic Electric Crossing 
Gate. J. Briggs, Los Angeles, Cal, as- 
signor of one-half to W. T. Gunn. Op- 
erated by reversible track-circuit-controlled 
motor. 

1,134,589. Blue-Printing Machine. E. T. 
Cope, assignor to Buckeye Engine Co., 
Salem, O. Arc lamp moves up and down 
in cylínder. 

1,134,593. aeee ving System for Electro- 
magnetic Radiations. L. de Forest, assignor 
to dio Telephone & Telegraph Co., New 
York, N. Y. Receiving circuit bridges 
across inner branch of a doubly bridged 
antenna circuit. 

1,134,594. Means for increasing the 
Strength of Electric Currents. L. de For- 
est, assignor to Radio Telephone & Tele- 
graph Co. Two interconnected transform- 
Ta with rotary disk cutting their lines of 
orce. 

1,134,595. Direction indicator. H. F. Del- 
manhorst, Louisville, Ky. Electric lamp, 
refiector and movable color screens. 

1,134,640. Car Signaling Device. H. 
Rowntree, Chicago, Il. Opening of rear 
door operates motorman’s signal once; clos- 
ing of rear door operates signal twice. 

1,134,659. System of Distribution. E. C. 
Wright, assignor to Allis-Chalmers Mfg. 
Co.. Milwaukee, Wis. One of a set of 
compound dynamos operating in parallel 
has commutating poles. 

1,134,661. Electric Heating Device. McG. 
Allmayer, Chicago. Il. Immersion type 
with food cup surrounding heating ele- 


ment. 

1,134,673. Connector. H. A. Douglas, 
Chicago, Ill. Spring-pressed bayonet-type 
connector. 

1,134,732. Electric Switch. F. P. Gates, 
assignor to Arrow Electric Co., Hartford, 
Conn. Relates to spindle of rotary switch. 

1,134,739. Electric Motor Brake. A. E. 
Handy, assignor to Otis Elevator Co., 


No. 1,134,840.—Tuning Transformer. 


Jersey City, N. J. Alongside the rotor is 
a rotary member inductively influenced by 
the stator and connected to the brake. 


1,134,750. Overload Circult-Breaker. D. 
Larson, assignor to Otis Elevator Co. In- 
cludes electromagnet for closing the 
breaker, and a doubly wound relay for 
onening it. 

1,134,752. Motor Protectin Circuit- 
Breaker. J. T. Leonard, Wichita, Kans. 
Underload circuit-breaker for polypnase 
circuit. 


1,134,758. Electromagnetic ea id) Pal 
paratus. C. H. North, assignor to orth 


Electric Co., Galion, O. Polarized tele- 
phone Dells. 
1,134,765. Elevator Safety or Emergency 


Appliance. C. Scott and A. Sundh, assign- 
ors to Otis Elevator Co. Interconnection of 
car switch and gripping brake. 

1,134,767. Metallurgy of Copper. E. A. 
C. Smith, New York, N. Y. Regulated 
electrolytic process. 

1,134,771. Means for Controliing Variable 
Mechanism. A. Sundh, assignor to Otis 
Elevator Co. Electric motor arranged to 
drive the transmission mechanism of auto- 
mobile. 

1,134,776. Induction Motor. E. Thom- 
son, assignor to General Electric Co. Two- 
part squirrel-cage winding, one part hav- 
ing high inductance and low resistance, 
while the other part has low inductance 
and high resistance. 

1,134,779. Electromagnet. A. R. Trezise, 
Sr., assignor to Otis Elevator Co. Plunger 
core moves in glass tube. 

1,134.784. Vapor Electric Lamp or Recti- 
flier. E. Weintraub, assignor to General 
Electric Co. Includes a co-operating elec- 
trode formed of a conducting carbide. 

1,134,785. Vapor Electric Apparatus. E. 
Weintraub, assignor to General Electric 


- B. Quillen. 
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Co. Mercury-arc rectifier with external 
impedence in series with one anode to 
prevent arcing between the anodes. 

1,134,786 and 1,134,787. Rectifying Alter- 
nating Current. E. Weintraub, assignor to 
General Electric Co. Single-phase mer- 
cury-arc rectifier with condensing cham- 
ber having tubular arms extend out- 
wardly and downwardly and containing 
anodes. 

1,134,788. Electric Terminal. E. Wein- 
traub, assignor to General Electric Co. 
Consists of silicon core, a metal cap and 
a filling of a refractory material contain- 
ing silicon and aluminum. 

1,134,817. Electric Furnace. J. W. Brown, 
assignor to National Carbon Co., Cleve- 
land, O. Upper electrode is insulated from 


charge. 

1,134,818. Electrical Heating Unit and 
Resistance-Coll. ; . Campbell, South 
Yarra, Victoria, Australia. Coil wound on 
rod having a series of mica washers com- 
pressed together with their edges percus- 
sively united and hardened. 

1,134,840. Tuning-Transformer for Wire- 
less Systems. R. R. Goldthorp, Hartford, 
Conn. Comprises two flat, elongated. 
parallet primary and secondary coils, one 
arranged for rotation through 90 degrees, 
and a multiple-point switch for changing 
a ea length of each coil. (See 
cut. 

1,134,853. Electropneumatic Brake. C. N. 
Holcombe: C. Holcombe, administratrix of 


said C. N. Holcombe, deceased, New 
Rochelle, N. Y. Electromagnetic release 
valve. 

1,134,886. WwW. F. Mer- 


Electric Stove. 
rill, Y Has upstanding 
wound. 

1,134,909. Way Signal. J. M. Rosselot, 
Cincinnati, O., assignor of one-half to B. 
Direction-signal lamp switch 
controlled by steering wheel. 

1,134,933. Telephone Switching Apparatus. 
B. D. Willis, assignor to Automatic Elec- 
tric Co., Chicago, Ill. Finder switches for 
automatic telephone system. 

1,134,951. Tachometer. T. T. Gaff, Wash- 
ington, D. C. Includes electric pump to 
force equal quantities of fluid from the 
reservoir to a Bourdon spring. 

1,134,954. Electric Fixture. J. E. Keough, 
Boston, Mass. Lamp socket with cord- 
clamping stud. 

1,134,959. Light for Wells or Calssons. 
W. J. Newman, Chicago, Ill. Battery in 
upper compartment and lamps protected 
by open-bottom lower compartment. 

1,134,963. Diving Bell. W. D. Sisson, 
Linnton, Ore. Includes a system of beams 
with electromagnets to hold the bell to 
any iron structures. : 

1,134,977. Pocket Flashlight. H. H. Hip- 
well and H. T. Hipwell, Pittsburgh, Pa. 
Lamp and switch at top of battery casing. 

1,134,978. Semi-Automatic Telephone-Ex- 
change Trunking System. E. A. Mellinger, 
assignor to Automatic Electric Co., Chi- 
cago, Ill. For connecting three-conductor 
and two-conductor trunks. 

1,134,982. Absolute Permissive Block- 
Signal System. S. N. Wight, assignor .to 
General ilway Signal Co., Gates, N. Y. 
Governed by combined normally closed and 
open circuits. 

1,134,983. System of Electrical Trans- 
mission. R. A. Engler, Dubuque, Iowa. In- 
cludes singing arc lamp. 


Patents Expired. 


The following United States electrical 
patents expired on April 12, 1915: 


602,142. Supply System for Electric 
Railways. P. J. Pringle, London, England. 

602,172. Secondary’ Battery. F. W. 
Schneider, Triberg, Germany. 

602,174. Telephone Transmitter. H. E. 
Shreeve, Boston, Mass. 


602,176. Storage Battery. G. A. Wash- 
burn, Cleveland, O. 

602,182. Dynamo for Electric Car-Light- 
ing Systems. E. J. Preston and A, B. 
Gill, London, England. 

602,208. Electric Block System. F. Burger, 
Fort Wayne, Ind. 

602,212. Process of and Apparatus for 
Electrodepositing. E. L. Dessolle, Epinay, 
sur Seine, France. 

602,218. Electric Transformer. L. Gut- 

Cord-Adjusting De- 


mann, Pittsburgh, Pa. 
602,235. Electric 
vice. F. N. Lawton, Summit, N. J. 
602.302. Suspending Batteries on Car- 
riages. R. T. Erougham and W. C. Bersey, 


London, England. 

602,325. System of Electrical Propulsion 
for Vessels. J. J. Heilmann, Paris, France. 

602,380. Electric Arc Lamp. E. Weber, 
Paris, France. 

602,404. Electric Arc Lamp. J. Mueller, 
Cleveland, O. 

602,413. Automatic Device for Removing 


Resistance in Starting Electric Motors. 
G. H. Whittingham, Baltimore, Md. 
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CHICAGO, SATURDAY, APRIL 24, 1915. 


ISSUED WEEKLY 


MOTOR CONTROL IN STEEL MILLS. 

The meeting of the American Institute of Electrical 
Engineers held at Pittsburgh last week was devoted 
to the applications of electric motors in the steel mill 
and foundry and was very successful in bringing out 
a lengthy discussion of this subject which is reported 
elsewhere in this issue. The principal topic for dis- 
cussion was the method of control and this proved 
to be sufficient in scope to occupy four half-day ses- 
sions. These sessions were concerned respectively 
with control in the foundry, direct-current control in 
the steel mill, direct-current hoisting, and alternating- 
current control. Naturally enough, the discussion 
wandered somewhat from the specified topics, but a 
great deal of valuable opinion, based upon operating 
experience, was elicited. 

Two points upon which perhaps most emphasis was 
laid were the necessity for safe and sure operation, 
and freedom from breakdowns. The former consid- 
eration was brought up in connection with foundry 
operation, while the latter applies especially to the 
steel mill. When a bloom once leaves the furnace, the 
necessity for continuous progress through the mill is 
fundamental if efficiency of operation is to be 
achieved. Hence reliability and continuity of opera- 
tion are of greater importancc than economy of energy 
or fine accuracy of control. On the other hand, ac- 
curacy of control is a fundamental requisite for the 
crane hoist in the foundry and the adoption of the 
electric motor for this purpose is dependent upon this 
accuracy and the possibility of driving at low speeds. 
If electrical equipment is designed with these re- 
quirements in mind there is no reason why it should 
not be universally adopted for this purpose. 

The greater flexibility of direct-current control 
seems to commend it generally for hoisting opera- 
tions, but where only alternating current is available 
it seems quite possible to ensure satisfactory opera- 
tion by careful design. There is a general consensus 
of opinion that dynamic braking is superior and more 
satisfactory in every way than mechanical braking, 
and it is coming into very general use. Provision for 
mechanical braking is nevertheless essential to pro- 
vide against failure of current supply and consequent 
loss of excitation of the field. 

That automatic magnetic control is superior to 
manual control is generally conceded. Not only is 
time saved by having the various steps of control fol- 
low each other at the earliest moment, but there is an 
elimination of mistakes upon the operator’s part and 
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less hard usage of the equipment. While the initial 
cost of such control adds to the original investment 
involved, this is more than made up by its advantages. 
There is less liability of interruptions, and a greater 
number of operations can be controlled by one man. 
Where series contactors are used, there is the possi- 
bility under overload conditions that the relay may 
not operate, owing to the fact that the current con- 
tinues in excess of the operating value. It is perma- 
nently locked out by the excessive current. While 
this may at times be inconvenient, it is, after all, a 
protection to the apparatus which should not be con- 
demned. 

As to the relative merits of air-break contactors 
and oil switches, there seems to®e a difference of 
opinion, some operators favoring one and some the 
other. As a matter of fact, both have their advan- 
tages and a selection must depend upon the condi- 
tions to be met in any individual installation. Since 
arcing under oil results in carbonization, it may be 
stated that air-break contacts are to be preferred 
where the operations are very frequently repeated and 
the deterioration of the oil would consequently be 
rapid. The holding of arcs on air breaks, however, 
has frequently caused trouble, and generalization on 
this point may not be safe. A study of local condi- 
tions is usually advisable in determining a point of 
this kind, and experience in the field is the most reli- 
able guide in designing an installation. 


THE SMALL MOTOR. 

The perfection of the fractional-horsepower motor 
is a development of recent years. The varied appli- 
cations of this type have created a demand which 
has made it worth while to work out both mechan- 
ical and electrical elements of design with the same 
care which is devoted to large machines. The result 
is a reliable motor having a reasonable efficiency and 
suited to a large variety of applications. Not only 
direct-current but single-phase motors of satisfactory 
performance are now available, and it is to the latter, 
no doubt, that the popularity of small-motor appli- 
cations is largely due, since alternating-current dis- 
tribution has become also universal except for the 
business centers of large cities. 

The development and characteristics of these small 
motors were well brought out at the Cleveland meet- 
ing of the American Institute of Electrical Engineers 
last month in the paper by Mr. Bernard Lester. This 
paper showed what has been accomplished in this 
country with the fractional-horsepower motor, and 
how it has been applied. It is well to remember in 
this connection that this development is purely 
American and that the European manufacturer has 
been entirely distanced in this particular development. 
The European designs show no such selection and 
no such care in working out the details of construc- 
tion that are characteristic of the American product. 
This condition redounds not only to the benefit of 
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the manufacturer himself but to all elements in the 
industry and particularly to the central station. The 
availability of a satisfactory motor of such small 
capacity does much to popularize electric drive, and 
a multiplicity of small loads soon mounts to a respect- 
able consumption of electrical energy, with a diver- 
sity-factor superior to that accompanying larger units 
of load. 


THREE-COLOR ILLUMINATION. 

Recent progress in the development of red, green 
and blue-violet filters which will retain their coloring 
in their original purity without disintegration dur- 
ing the life of the tungsten lamp marks a real ad- 
vance of science in a field of great industrial useful- 
ness. The problems of color matching are perhaps 
of incidental interest to the engineer outside the 
realm of painting, and the possibilities of color syn- 
thesis in theatrical work are of more concern to the 
stage electrician than to a member of the engineer- 
ing profession; and yet the culmination of a long re- 
search in the production of pure primary colors, from 
which, with white light as a diluting material, a 
wonderful range of blends and tints may be formed 
by the simple means of varying the flow of current 
through a few lamps, challenges admiration. The 
solution of the problem, resulting from the labori- 
ous study of about 1,500 dyes by Mr. Munroe Rhodes 
Pevear, of Boston, Mass., gives another means of 
attaining scientific precision in fields of industry hith- 
erto a good deal handicapped from the lack of such 
standards. This study was the subject of a paper 
at the February meeting of the New England Sec- 
tion of the Illuminating Engineering Society. 

Mr. Pevear has found three dyes which accurately 
represent the three primary colors, red, green and 
violet. These dyes are, moreover, stable with re- 
spect to both time and temperature. Lamps dipped 
with these dyes not only retain their color values, but 
have the good mechanical quality of not peeling off 
in a few weeks. Their life appears to be as great as 
that of a tungsten lamp. The latter quality will 
appeal to the stage electrician, and the color values 
will permit a more accurate synthesis of color than 
has hitherto been possible, or, at least, convenient. 
It is stated that any spectrum color, and purples as 
well, can be secured by blending the light which has 
passed through these color screens. The use of un- 
dipped lamps, in addition, permits any desired tint to 
be secured. 

The production of artificial daylight, so necessary 
in color matching of textiles and elsewhere, appears 
to have been made more easy by Mr. Pevear’s work, 
and, no doubt, many applications will be found for 
the color filters which he has been so successful in 
producing. 

Curiosity is naturally aroused as to the composition 
of the dyes which so perfectly fulfil the desired func- 
tion, but on this point we are not informed. 


April 24, 1915 — 


QUALITY IN ELECTRICAL CONSTRUCTION. 

The general public has little ability to judge of 
quality of work or material in an electrical installa- 
tion. Unless his judgment be guided by expert ad- 
vice, the average owner of a building will be satisfied 
with an equipment which enables the lamps to burn 
or the motors to run, and whose visible parts have a 
good finish. Consequently, when contracts are being 
considered, his decision is likely to be principally 
influenced by price. 

It is necessary for the electrical contractor who 
wishes to do first-class work, consequently, to talk 
quality to the prospective customer, and to acquaint 
him with the possible differences in the character 
of the electricaMwork which is to be installed. The 
proper time to talk quality is before a bid is made; 
in fact, before the specifications are drawn up, if 
this be possible. The contractor should insist upon 
plans and specifications which will indicate clearly 
the character of work and the quality of mate- 
rial which is desired. Otherwise the man who in- 
tends to do high-grade work with good material will 
find himself hopelessly out of the running with the 
unscrupulous contractor. Even where specifications 
are clear, it is highly desirable that reputable con- 
tractors should refuse to bid against irresponsible 
ones, since the latter will almost always bid upon 
the basis of skimping the job and getting away 
with it. 

In the long run, a contractor with a reputation for 
low prices is not likely to prosper. His dealings are 
principally with those who have no appreciation of 
good work, and who let their contracts on the basis 
of price alone. It is necessary for him to use inferior 
materials and a low grade of workmanship, since he 
must compete with the worst element among his 
competitors. He finally gains a reputation for poor 
work, and this makes it almost impossible for him 
to afterwards get any job at a good price. On the 
other hand, the contractor who achieves a reputation 
for good, work will be sought by people who recog- 
nize this fact and are willing to pay a fair price for 
a high-grade installation. 

There are difficulties, of course, in making a stand 
for first-class work and refusing to do any other 
kind. Many contracts will be lost, and the path may 
not be an easy one while a reputation is being 
achieved. Earnest effort will be required in perpet- 
ually talking quality and convincing customers that 
the best, or, at least, good material and workmanship 
are the cheapest in the long run, even where the 
difference is not immediately discernible in the com- 
pleted job. The contractor must not only talk qual- 
ity, but he must think it, and put it into his. work. 
He must educate his customers to want it and to in- 
sist upon getting it. 

The difficulties are lessened when the high-grade 
contractors in any community co-operate in spread- 
ing the gospel of quality and in refusing to bid on 
jobs where price is the only consideration. 
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THE VALUE OF A SHOW ROOM. 

That the presentation to the eye of an electrical 
device will call attention to its existence and suggest 
its value to a potential customer is generally recog- 
nized. The show window possesses this element of 
value to the electrical dealer and the central station, 
just as it does to every other type of merchant. A 
moving display is many times more valuable in com- 
pelling this attention and stimulating not only the 
curiosity but the desire of the prospective user of a 
device. For this reason it is always worth while to 
apply current to a fan, washing machine or other cur- 
rent-consuming device which is on display. Motion 
always attracts the eye. 

The function of the show window, like the printed 
advertisement, is to attract attention and elicit inter- 
est. But it should not be expected to sell goods. Un- 
less backed up by salesmanship behind the counter 
it cannot be expected to develop much business. The 
mistake is frequently made of leaving the show room 
in charge of some inexperienced person lacking 
knowledge of the goods and ability to develop curi- 
osity and interest into the desire which results in pur- 
chase. The value of a show room depends in part 
upon a suitable and tasteful display of wares, but 
mainly upon its being attended by a tactful, courteous 
and alert salesman who is familiar with the wares 
displayed, and has a sufficient general acquaintance 
with matters electrical to talk intelligently upon the 
subject. 

Moreover, he should realize that it is of greater im- 
portance to supply the customer with a device which 
will meet his requirements and prove satisfactory 
in service than it is to merely consummate a sale. 


AN INTERNATIONAL ELECTRICAL WEEK. 

The general plans for an Electrical Prosperity 
Week, to be held during the first week in December, 
have already been announced. The Society for Elec- 
trical Development has this week made an appropri- 
ation of $50,000, which insures the carrying out of 
plans which will make this event a significant one 
and focus the attention of the entire country upon 
the possibilities of electrical applications. 

It has been proposed to make this movement inter- 
national in character by instituting a campaign of 
the same nature in England. The matter has been 
put before the Development Committee of the In- 
corporated Municipal Electrical Association, and it 
is possible that propaganda work will be carried on 
in that country during the same week that signalizes 
electrical development in America. While war condi- 
tions may not make the proposal timely in Eng- 
lan at this date, there is a possibility that the war 
may be terminated before December, and also that it 
may be found feasible to carry it out in spite of the 
war. The combination of electrical efforts to em- 
phasize this week simultaneously in both countries 
would no doubt bring greater results than if the 
movement remained merely a national affair. 
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Electrical Exports for February. Convention of National Association New York Electrical Society Hears 


The following data on the electrical 
exports of the United States for Feb- 
ruary are from the official government 
report on the foreign commerce of that 
month issued by the Bureau of For- 
eign and Domestic Commerce. 

The total value of the electrical 
shipments in February was about 12 
per cent below that of the correspond- 
ing month of a year ago. It was 
somewhat below that of last January, 
but greater than the figures of the last 
seven months of 1914. In the four 
classes for which numbers of articles 
shipped are given, there were exported 
in February: Electric fans, 723; arc 
lamps, 390; carbon-filament lamps, 90,- 
278; metal-flament lamps, 233,455. 

In the following table are given the 
detailed figures for the various elec- 
trical classes reported, with corre- 
sponding figures for February, 1914: 


Articles Feb. 1915. Feb. 1914. 
Batteries oo... $109,214 $ 54,488 
Dynamos or - 

CVAtOrs ou... eee eeeeee 127,565 206,392 

SNS. ohne ss 10,206 36,985 
Insulated wire and 

Cable uuu 00000000 95,641 153,607 
Interior wiring sup- . 

plies, etc. (includ- 

ing fixtures) ............ 67,648 48,954 
Lamps— 

PC eos eee 8,031 6,918 
Carbon-filament ...... 9,862 14,255 
Metal-filament........ 51,373 10,857 

Meters and other 

measuring instru- 

MOMS ou eee ce eeeececenscsees 22,807 Cree eres 
Motors © cteccscccestcctecistecceses 325,224 241,488 
Static transformers.... 46,646 142,888 
Telegraph instruments 

(including wireless 

apparatus) oo. 6,589 6,874 
Telephones  ........00000.... 101,957 157,851 
AN other icc tecssccatecss 700,804 848,956 

Total 2 ste: $1,683,567 $1,930,513 

———_—_4---@—______ 


New York Electrical Show Dates. 

The ninth annual New York Elec- 
trical Show will be held October 6 to 
16, 1915, at the Grand Central Palace, 
New York City. In spite of the busi- 
ness depression last fall the attend- 
ance and sales at the last show were 
unusually satisfactory which indicates 
that the coming exposition, in view 
of returning prosperity, will establish 
new records for like events. Plans and 
contracts for space are already avail- 
able and greater effort than ever be- 
fore is being extended to make the 
show of real value to the exhibitors 
and the public. 

Arthur Williams of the New York 
Edison Company is president of the 
show organization. 

——_—.»---e—__—____. 


Institute Appointments. 

=- The American Institute of Electri- 
cal Engineers has appointed a special 
committee on hazards from lightning, 
consisting of Elihu Thomson, chair- 
man; A. E. Kennelly, Comfort A. 
Adams, Louis Bell, D. C. Jackson. 

S. G. McMeen has been appointed 
a member of the Edison Medal Com- 
mittee in place of H. Ward Leonard, 
deceased. 


of Manufacturers. 

The twentieth annual convention of 
the National Association of Manufac- 
turers will be held at the Waldorf-As- 
toria Hotel, New York City, May 25 and 
26. There will be formal addresses on 
current topics by speakers of national 
fame. Committee reports and other 
subjects of vital importance will be dis- 
cussed. 

Full details relative to the pro- 
gram, banquet, speakers and other ar- 
rangements will be issued at an early 
date by the Committee of Arrange- 
ments. Incidental to the convention 
there will be an elaborate exhibition de- 
voted to various phases of industrial 
education. 

The usual banquet will be held in the 
grand ballroom of the Waldorf-Astoria 
Hotel on the evening of May 26. The 
speakers will be William H. Taft, for- 
mer president of the United States, and 
Warren G. Harding, senator-elect from 
Ohio. . 

ei ee 
Electric Club Organized at Spring- 
field. 


At a meeting of 40 men in the building 
of the United Electric Light Company, 
Springfield, Mass., on April 14, an electric 
club was organized. The following offi- 
cers were elected: 

President, Kurt R. Sternberg, of Dick- 
inson Manufacturing Company. 

Secretary, L. J. Kemper. 

Treasurer, Fred Rogers, Jr. 

During the evening short talks were 
given by Walter L. Mulligan, superintend- 
ent of the United Electric Light Com- 
pany, Arthur J. Newell, of Holyoke, and 
others. It was voted to hold the next 
meeting April 26 in the Highland Hotel. 
A dinner will be served at 8 o’clock and 
the meeting will follow. 

aaa err Oy oe ces 
Convention Trip of Chemical En- 


gineers. 

In connection with the annual con- 
vention of the American Institute of 
Chemical Engineers, to be held at San 
Francisco, August 25 to 28, a trip has 
been arranged to include the Grand 
Canyon, San Diego, Yosemite Valley, 
Seattle and Yellowstone Park. Visits 
will be made to a copper mine at Butte, 
smelters at Anaconda and local indus- 
tries in California. The secretary is 
J. C. Olsen, Cooper Union, New York 
City. 

pete ees... ts 
Melting Alloys in the Electric 
Furnace. 

The Association of Iron and Steel 
Electrical Engineers will hold a meeting 
at Pittsburgh, Pa., on May 1, at which a 
paper on “The Electric Furnace and the 
Melting of Alloys” will be presented by 
R. S. Wile. 


Early History of Telephone. 

At the meeting of the New York 
Electrical Society, held on April 14, 
Thomas Augustus Watson, who was 
associated with Dr. Alexander Graham 
Bell in the invention of the telephone, 
gave a very interesting talk entitled, 
“The Birth and Babyhood of the Tele- 
phone.” The meeting was attended by 
over 1,000 persons who listened en- 
raptured to the romantic account of 
the early trials and tribulations which 
finally resulted, in 1876, in the trans- 
mission of human speech over a short 
length of wire. Mr. Watson de- 
scribed the construction of the early 
telephones and how gradual improve- 
ments in the instruments and the line 
kave permitted a steady increase in 
the length of line over which sound 
could be transmitted. In closing his 
address he paid a great tribute to the 
engineers of the American Telephone 
& Telegraph Company, who have been 
instrumental in achieving the dream of 
many years by the completion of the 
transcontinental linea few months ago. 

The New York Electrical Society 
on the occasion of this meeting elected 
to honorary membership Dr. Alexan- 
der Graham Bell, inventor of the tele- 
phone; Thomas Augustus Watson, 
who was associated with Dr. Bell in 
the early work and who made the first 
instrument; John Joseph Carty, chief 
engineer of the Bell Telephone Sys- 
tem, to whom much credit is due for 
the completion of the transcontinental 
line; and Dr. Michael I. Pupin, whose 
invention of the loading coils had con- 
tributed so decidedly to the extension 
of long-distance telephony. 

— oe 


Fire Prevention Work of Under- 
Writers’ Laboratories. 

The various activities of the Under- 
writers’ Laboratories, Chicago, in fire- 
prevention work of both an engineer- 
ing and educational character were in- 
terestingly described before the Elec- 
tric Club of Chicago on April 15, by 
J. E. Latta. The laboratories not only 
inspect and test material and equip- 
ment to determine the fire and acci- 
dent hazard involved in the use of 
such products, but every effort is made 
to actively assist in promulgating a 
“safety-first” policy. 4 

Mr. Latta showed two reels of mo- 
tion pictures illustrating the methods 
used by the laboratories in testing. Ih 
many instances the film showed actual 
demonstrations under practically serv- 
ice conditions, such as the subjecting of 
fire doors and windows to flames from 
a gas furnace; setting fire to refuse 
placed under an automatic sprinkler 
system, demonstrations of the ability 
of fire extinguishers to combat flames, 
etc. 7 
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Development of the Central-Station Industry in lowa. 


The striking thing about electrical 
growth in Iowa is that most com- 
munities of 500 people or more already 
have .or soon expect to have electric 
light and power at their command. 
While this.is more or less true of other 
states there are certain facts contribut- 
ing to the remarkable present develop- 
ment in this mid-west unit of territory. 

Agriculture being the leading indus- 


try, the state is thickly dotted with ` 


small and wealthy but conservative 
towns and cities. Before the advent 
of a more economical prime mover and 


By H. W. Wagner. 


The author, who has had occa- 
sion to visit practically every elec- 
tric utility of the state, comments 
interestingly in this article on the 
various phases of central-station 
activity with special reference to 
plant operation and development. 


ing is prepared largely from the ex- 
periences of the writer while serving 
with the Iowa Engineering Experi- 
ment Station. This experiment station 


ited and corresponded with a large 
number of electric central stations in 
Iowa. He prepared the Facts and Fac- 
tors report, the table of which ap- 
peared in the May 2, 1914 issue of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN. While making these visits 
many other data of value were gath- 
ered. Also general problems of opera- 
tion were noted and the solution 
of these same problems in other sys- 
tems was studied. A comprehensive 
bulletin discussing these problems and 
presenting classified statistics is now 


Turbine Room of the Central lowa Light & Power Company, Fraser. 


the employment of transmission lines 
the high cost of electric service was 
looked upon as prohibitive by these 
thrifty business men and retired farm- 
ers. But now the younger generation, 
especially, have awakened to the fact 
that they must have the glory .of elec- 
tric light for their homes, stores and 
streets. High-tension transmission, the 
oil engine and the tungsten lamp are 
their allies in this progressive undertak- 
ing. At the same time the larger cities 
have not been behind in the increasing 
adoption of new things electrical. 
While the electrical survey of a dis- 
trict so large as a state as presented 
in a short article must necessarily deal 
in generalities, yet it offers a typical 
field of study and speculation full of 
interest and possibilities. The follow- 


is supported by the State and is located 
together with the State College at 
Ames. One of its functions is to work 
with and aid the central-station in- 
dustry. 

Perhaps the broadest undertaking of 
the experiment station in this connec- 
tion has been a heartily indorsed co- 
operation with the Iowa Section of the 
National Electric Light Association. 
Austin Burt of Waterloo is standing 
chairman of the Facts and Factors 
Committee of the Iowa Section and at 
the 1913 convention, F. A. Fish, elec- 
trical engineer for the experiment sta- 
tion, was placed on the committee. Mr. 
Fish’s offer that a representative of the 
station would assist in the collection 
of data was accepted. As a result the 
experiment station representative vis- 


being prepared for free distribution to 
interested parties. 

Beginning with the source of power, 
the subject of coal has claimed more 
than a little attention from the central- 
station engineer. Coal is mined in 
Iowa and is of a high heat value, but 
its structure and composition make it 
naturally unsuited for economical stor- 
age and combustion. Many stations 
in the northern part of the state import 
the greater part of their supply from 
Illinois. With conventional designs of 
furnaces and grates only from 60 per 
cent to 85 per cent of the boiler horse- 
power development possible with good 
Illinois screenings can be reached with 
a corresponding grade of Iowa coal 
under ordinary conditions. The latter 
fuel is naturally dull, slow burning and 
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inefficient. Much of the rich gas in 
its high per cent of volatile combustible 
escapes unburnt in the form of smoke. 

Only recently big advances have been 
made towards more efficient burning of 
Iowa coals. Notable impropements 
have been made by co-operative experi- 
ments on the part of the Green Engi- 
neering Company and the chief engi- 
neers at two plants. T. J. Richards is 
chief engineer at the Fraser plant of 
the Central Iowa Light & Power Com- 
pany. In the case of one 500-horse- 
power Edgemoor water-tube boiler, the 


Propeller Pump Driven by 30-Horsepower Motor. 


maximum capacity possible to develop 
with Saylor steam coal was reported as 
raised from 60 per cent to over 200 
per cent of the boiler rating. T. E. 
Rust is chief engineer of the Waterloo 
plant of the Waterloo, Cedar Falls & 
Northern (Electric) Railway Company. 
In this plant, the per cent of rating 
possible to develop with Oskaloosa 
steam coal was reported as raised from 
70 per cent to 150 per cent by increas- 
ing the ratio of grate area to heating 
surface, and by modifying the furnace 
design. In both plants mentioned the 
ignition arch over the chain grate was 
inclined so as to make the rear end a 
couple of feet higher than the front end. 
The bridge wall was also modified to 
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conform with the change in the arch. 
As a result more heat is reflected back 
upon the green coal. Combustion be- 
gins sooner and is more complete be- 
cause of the higher temperature secured 
at the front of the grate as well as 
throughout the furnace. In a turbine 
plant using such furnaces it is found 
that under normal operating loads, a 
kilowatt-hour of electricity is produced 
with a consumption of from 4.5 to 6 
pounds of low-grade Iowa coal. 

_ Prices of both Iowa and Illinois 
screenings usually run from $0.75 to 
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$1.25 per ton at the mine. At certain 
points in the state, freight on a ton of 
lowa coal is in the neighborhood of 
$1.00 when it is $2.00 on Illinois coal. 
The saving effected by using fuel from 
the home state is quite evident, when 
nearby equal efficiencies and capacities 
can attained with both fuels. <A 
number of the smaller stations equipped 
with hand-fired furnaces use mine run 
and lump coals, costing from $0.50 to 
$1.00 more per ton. Coal costs through- 
out the state vary from 5 cents to 3 
cents per switchboard kilowatt-hour. 
The simple Corliss engine is the most 
common type of prime mover and 
size from 60 to 400 horse- 
High-speed, simple, single- 


be 


ranges in 
power. 


ELECTRICIAN 


Vol. 66—No. 17 


valve, automatic engines have been 
quite plentiful, but are going out of use 
since their low economy has become 
better known. Compound engines and 
multiple-valve automatic engines are 
coming into moderate-sized stations. 
Turbines lead by far in the aggregate 
power of steam prime movers. Their 
total rating is more than that of all 
steam reciprocating engines. 

The oil engine is making big inroads 
as an economical producer of current 
in towns of from 500 to 1,000 popula- 
tion where transmission energy cannot 
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Triplex Pump Driven by 15-Horsepower Motor. 


be secured. Some of the first ones in- 
stalled, however, broke down under op- 
eration. They may not have had skill- 
ful enough attendance, but the fact re- 
mains that at least seven were replaced 
by other power after an average serv- 
ice of about two and a half years. Worn 
cylinders, pistons and bearings, and 
broken crank shafts were the main 
sources of trouble. Recent designs ap- 
pear to prove more satisfactory. 
Oil-engine installations of from 18 to 
330 horsepower have been tried in about 
40 different electric central stations in 
Iowa. The aggregate horsepower is 
over 2,500. Practically all have been of 
the moderate and low-pressure types. 
Diesel engines are now being placed in 
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two stations. A number of tests by the 
experiment station show fuel costs to 
vary between one cent and three cents 
per kilowatt-hour under normal loads. 
.At the present writing prices of fuel 
oils are down and result in a reduction 
of about 25 per cent on the above costs. 

Iowa’s water powers probably do not 
generate over five per cent of the elec- 
trical energy used in the state. Low 
heads, large investments necessary, and 
uneven stream flows have prevented 
any great total of development within 
the borders of the state. Aside from 
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nal from upstream and is delivered at a 
head of 17 feet. Current is transmitted 
at 23,000 volts to five outside towns 
within a radius of 35 miles. Other 
towns are to be connected in the near 
future. Abnormal flow conditions have 
made it necessary to shut down the 
water wheels and to use steam during 
about 15 per cent of the year. 
Direct-current generators are now 
seldom found serving towns of over 
2,000 population. New ones are not pur- 
chased as a rule for towns having more 
than 1,000 population. Most alternators 
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power. Keokuk, Ft. Madison and Bur- 
lington are all served by 11,000-volt, 
25-cycle lines from the generator buses 
in the hydroelectric plant of the Mis- 
sissippi River Power Company at Keo- 
kuk. 

Some objections have been raised to 
25-cycle lighting service, especially by 
persons accustomed to doing close work 
by lamps fed by 60-cycle current. Car- 
bon lamps have been resorted to in a 
few places in order to reduce the visible 
flicker. 

Few towns of over 1,500 population 


Section of lowa Transmission Line. 


the big station at Keokuk, there is prac- 
tically no hydroelectric plant in the 
state which is not aided by steam at 
one or all seasons of the year. The 
United States Census data show the 
total horsepower of water wheels used 
to generate electricity as 2,399 in 1902; 
3,833 in 1907; and 7,029 in 1912. About 
95 per cent of the power generated at 
Keokuk is consumed outside of Iowa. 
The Northern Iowa Power Company’s 
plant on the Des ‘Moines River at Hum- 
boldt is a noteworthy example of mod- 
ern hydroelectric construction. It con- 
tains three 2,300-volt, 60-cycle, three- 
phase, 175-kilowatt generators, each di- 
rect-connected to a double horizontal 
water wheel. Water flows down a ca- 


are of two or three phases with stand- 
ard voltages of 1,100-1,200 and 2,200- 
2,400. Some engineers favor two-phase 
generation because of the better volt- 
age balance secured. Two-phase ener- 
gy is transformed to three-phase by 
the Scott system when transmitted 
across country. 

Sixty-cycle generators are employed 
unless the primary requirement of cur- 
rent is for electric railway work. The 
plant located at Fraser is soon to have 
13,500 kilowatts in 25-cycle turboalter- 
nators. Part of its power operates elec- 
tric trains on the Ft. Dodge, Des 
Moines & Southern Railroad, but a 
goodly share goes to Ft. Dodge and a 
number of smaller places for light and 


Concrete Stack at College Plant. 


are without day current now. Even 
many smaller ones use a storage bat- 
tery or run the generator one or two 
half days per week. The electric flat- 
iron has been the big factor in develop- 
ing day load in such places. Cooking 
and heating appliances as well as small 
shop motors have added to the prog- 
ress. In fact, a number of small sta- 
tions are likely to soon find their peak 
loads coming in the day time in this 
era of high-efficiency lamps. 
Manufacturing in Iowa is growing 
more rapidly than many suspect. Per- 
haps the largest single industrial load 
carried by a central station is that of 
the Quaker Oats factory in Cedar Rap- 
ids, where a 4,000-horsepower load is 


760 


connected to wires from the Iowa Rail- 
way & Light Company’s station. The 
situation is reversed at Armstrong, a 
town of between 700 and 800 popula- 
tion. A 75-kilovolt-ampere generating 
unit is located in a concrete tile fac- 
tory and supplies not only the factory, 
but also the town with energy for light 
and power. 

A fairly common central-station load 
is city water pumping, although this 
branch of the business is still open to 
development in many places. The ex- 
periment station has made some tests 
to determine the efficiency of electric- 
ally operated pumps and has gathered 
related data from a number of towns. 
The pumping plants are usually mu- 
nicipally owned, even though the com- 
pany selling current may attend to their 
operation. Remote control of the mo- 
tors is seldom resorted to unless they 
are located some distance from a con- 
venient center. The most common mo- 
tor voltage employed is 220. 

Rates for pumping are based: upon 
the kilowatt-hour or upon the 1,000 gal- 
lons pumped, more often the latter. 
Rates per 1,000 gallons from well to 
mains vary from 4 to 15 cents. Most 
rates, however, come within the limits 
of 5 cents and 10 cents. Revenue real- 
ized on energy actually delivered to the 
motor varies from 2 cents to 8 cents 
per kilowatt-hour. One company sup- 
plying transmission current for several 
towns estimates an energy consumption 
of from 1.75 to 2.25 kilowatt-hours at 
the generating switchboard for each 
1,000 gallons pumped. In another case 
in which an air lift constitutes the first 
stage of a total lift of 525 feet, it re- 
quires approximately nine kilowatt- 
hours to pump 1,000 gallons from the 
well to the tower. The other extreme 
is represented by a 50-horsepower mo- 
tor and an efficient triplex pump which 
pumps 1,000 gallons against a 110-foot 
head with a current consumption of ap- 
proximately 0.5 kilowatt-hour. Thrust- 
propeller pumps have done well for 
deep-well service, but are likely to 
prove less efficient than the reciprocat- 
ing and multiple -stage centrifugal 
pumps. Propeller and centrifugal 
pumps are direct-connected to vertical- 
shaft motors, while the reciprocating 
type is either belted or geared to the 
motor. 

Many farmers are served from coun- 
try lines, but such connections when 
taken from main transmission lines af- 
ford a possible source of trouble, es- 
pecially if the line voltage is 
6,600. Some companies require the far- 
mer to bear part or all the cost of the 
extra connection or of special lines, 
Others set a minimum rate of about 
$50 per year. Experience has shown 
that after he fully realizes the value of 
electric light and power, the farmer will 
use monthly from 15 to 25 kilowatt- 
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_ Motor Geared to Pump. 


hours for lighting and 25 to 50 kilowatt- 
hours for power. 

Transmission voltages from central 
stations to substations vary from 6,600 
to 33,000. The total length of all lines 
would aggregate over a thousand miles 
and many more miles are being added 
each year. Three copper wires are usu- 
ally strung on wood poles along the 
public highway or a railroad right-of- 
way. The sizes of wires used are from 
No. 6 to No. 2; No. 6 is usually con- 
sidered as the lower limit, because of 
limiting mechanical strength. Cost of 
material and construction with wood 
poles comes between $500 and $1,000 per 
mile in practically every case. 

Parallelisms of power circuits with 
telephone lines have presented difficul- 
ties in many places, but fortunately 
most of these differences have been set- 
tled outside of the courts. Telephone 
people come to understand that their line 
construction must be “good and mod- 
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ern” before they have just cause to com- 
plain of inductive ‘interference. “Good 
and modern” construction is interpreted 
as including a metallic circuit which is 
found to operate fairly satisfactorily if 
located on the opposite side of the road 
from a properly built power line. But 
continuous conversation over a ground- 
return wire at the same distance is prac- 
tically out of the question if the paral- 
lelism is of any considerable length. In 
a number of instances telephone lines 
have been moved bodily to the opposite 
side of the highway or to another route 
entirely, while the power company 
bears part of the expense. This is some- 
times a financial advantage to farmers’ 
lines, as it enables them to replace bad- 
ly depreciated poles economically. 


Fathering the rapid extension of 
transmission lines is the demand of 
small and moderate-sized cities and 


towns for substation service. This de- 
mand exists because current can be gen- 


Lightning Arresters on Substation Roof. 
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erated in large efficient stations and 
transmitted to other centers more 
economically than it can be made in 
each separate town. Wholesale rates 
vary from 1.5 cents to 7 cents per kilo- 
watt-hour, depending upon the advan- 
tages possessed by the generating sta- 
tion, upon the distance transmitted, 
upon the quantities used and upon how 
much the buyer has invested in the 
transmission line. Retail rates compare 
quite favorably with those in larger cen- 
ters. Prominent generating centers not 
already mentioned which supply Iowa 
towns are Boone, Cedar Rapids, Charles 
City, Clarinda, Clinton, Des 'Moines, 
Leon, Lamoni, Marshalltown and Red 
Oak. In addition Decorah, Waukon, 
Postville, Lansing and Cresco in the 
northeastern part of the state are served 
by two water-power and three steam 
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plants, all interconnected. Power gen- 
erated at Omaha, Neb., and at Rock Is- 
land, IIL, is also consumed in Iowa. 

A large variety of accounting systems 
are encountered among the central sta- 
tions of Iowa. There is no public- 
service commission and uniform ac- 
counts are not required by law, conse- 
quently nearly every manager or audi- 
tor is left to devise his own system. 
In the larger companies and municipali- 
ties, records and summaries comprise a 
scientific whole. In one small town an 
elaborate system including the use of 
loose-leaf ledgers has been worked out 
by a man of limited business training, 
but of much electrical experience, and 
one who is a keen observer of modern 
trends. In another town a banker-man- 
ager has his accounts so arranged that 
he can locate quite efficiently any finan- 
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-cial leaks that may occur. Consequent- 


ly his company has been saved hun- 
dreds of dollars. But many meth- 
ods of accounting are haphazard and 
scarcely show whether there has been 
a net gain or loss, or in which de- 
partment the gain or loss occurred. 
The operation of a steam-heating, ice- 
making or other connected business 
further complicates matters. Requests 
of electrical societies and others for 
records and statistics have done much 
to improve accounting conditions. 

As already stated, no public-service 
commission exists in Iowa. A bill cal- 
culated to establish such a commission 
lacked only two votes for passage in the 
Thirty-fourth Assembly of 1910-11. As 
presented in the Thirty-fifth Assembly 
the bill was hastily prepared and certain 
of its features were opposed. 
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THE DEVELOPMENT OF THE 
SUPPLY OF ELECTRICITY IN 
GREAT BRITAIN.’ 


By A. H. Seabrook. 


Obstacles of Progress. 

In the beginning of the electrical sup- 
ply industry the English Government en- 
couraged the municipalities to acquire 
and finance electric supply enterprises. 
Rights of vetoing were granted to the 
municipal authorities in cases where 
companies applied for licenses. Parlia- 
ment had granted, however, only the 
right to operate central: stations and 
had not included the right to do busi- 
ness on a commercial basis, so that the 
municipalities were not allowed to ex- 
tend their business by modern advertis- 
ing and soliciting methods, although, 
strange to say, these same means were 
permitted and extensively used for ad- 
vertising gas. 

Smaller municipal electricity supply 
undertakings, which could not develop 
their business on the basis of special 
acts of Parliament, are not allowed to 
spend a penny for increasing the num- 
ber of their customers. 

A few unpractical politicians caused 
the electrical supply of London to be 
subdivided among a number of adminis- 
trations and the latter were prohibited 
from working together or joining their 
interests in any way. 


1 From Elektrotechniache Zeitschrift, July 9. 
16 and 23, 1914. Translated and abstracted 
by Hugo Fisenmenger. 


Rates. 

The most progressive central stations 
are using rates based on the theory of 
Hopkinson (“differential rates’). The 
simplest form is used by a number of 
central stations for factories, etc., in the 
following way (industrial district of 
London): Demand charge of $20 per 
kilowatt per year and a kilowatt-hour 
charge of 1 cent per kilowatt-hour. ` 


Power Rates for Factortes.——As a rule, 
the standard rates just mentioned are 
used. The demands recorded are loads 
of one-fourth or one-half hour duration. 

Power consumers frequently have a 
demand charge. on the basis of the kilo- 
watts connected for motors. Factories 
up to approximately 40 kilowatts, with 
normal working hours (6 a.m.—6 p.m.) 
are generally charged a uniform charge 
of two cents per kilowatt-hour, with 
quantity and prompt payment discounts. 
A few special factories with a load 
factor of about 90 per cent are 
charged under a flat demand rate. The 
same applies to such factories as are 
using very much energy, but can cut off 
their demand at peak load in winter. It 
is customary to charge a lower rate to 
factories which are using a great amount 
of energy and are located near to the 
central station. A few enterprises have 
an “off-peak rate” with a materially re- 
duced demand charge or no demand 
charge at all. 

Store Lighting (Commercial).—At 
present the rates for stores are based on 
the lighting demand. In future the con- 


sumption for heating will probably be in 
excess and a revision of the rates will 
become necessary. 

Ordinarily the consumption is 
charged at a price between 12 and 6 
cents per kilowatt-hour and power 
and heating current (separate wiring) 
at 2 to 4 cents per kilowatt-hour, with 
quantity and prompt payment dis- 
counts. Sometimes discounts accord- 
ing to the load-factor are granted. 

The next rate according to thétfre- 
quency of use is the Wright maximum 
demand rate: 16 to 12 cents for the 
first 200 to 500 hours’ yearly use of 
maximum demand. Beyond that, 2 to 
4 cents per kilowatt-hour. 

The most progressive enterprises 
are employing the following practice: 

For lighting, Hopkinson rate. The 
demand charge per kilowatt of maxi- 
mum demand is reduced as the maxi- 
mum demand increases; for instance, 
$75 per kilowatt up to one kilowatt, 
gradually sinking to $25 per kilowatt 
with maximum demands of 200 kilo- 
watts. 

The demand charge varies with the 
application to which electricity is put. 


A typical example is the following: 


Demand 
Maximum charge 
demand in per Total demand 


Use kilowatts kilowatt charge 
Light ow. 10 $50 $590 
Power ............- . 5 10 50 
Heat .....0.0000000aoe 20 5 100 
Electromobile.. 10 (Off peak 

Total.............. 45a eeeee 650 

The kilowatt-hour charge is four cents 
straight. ‘: 
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Other Proposittons—For schools, of- 
fices, etc., a straight kilowatt-hour rate 
is offered for political reasons on account 
of their low load-factor (ordinarily 12 
cents per kilowatt-hour, without dis- 
count). 

Residential Rates—Residential con- 
sumption probably is the biggest, as 
regards quantity, and is regarded by 
the British central-station managers 
as the most profitable one, since resi- 
dences are requiring current for heat- 
ing, cooking, etc., in an ever increas- 
ing measure, especially where proper 
rates are facilitating this. In addition 
to this, the increasing interest for pub- 
lic hygiene pushes this business. 

(a) Less progressive central stations 
are using a straight kilowatt-hour rate 
for residences. 

(b) “Semiprogressive”’ central sta- 
tions are using the Wright demand 
rate. This requires separate circuits 
for other purposes besides lighting, 
and of 100 consumers only one can be 
made to understand this rate. 

(c) Of all rate problems the residen- 
tial rate problem is the most impor- 
tant and most complicated. The pure 
Hopkinson rate has been abandoned 
for residences because the maximum 
demand for heating and cooking does 
not occur at the time of the central 
station’s peak, whereas the rates 
ought to encourage these latter appli- 
cations. 

Several prominent British central 
stations tried a solution on the follow- 
ing basis: Seventy per cent of the 
watts connected for lightning (not count- 
ing bathrooms, basements, attics, etc.) 
are used as basis for the demand 
charge at $50 to $100 per kilowatt per 
year. The demand for heating and 
cooking is not counted. The kilowatt- 
hour charge is one to two cents per 
kilowatt-hour. 

Experience has shown that a resi- 
dence with three kilowatts connected 
load for lighting (total) will have a 
demand of about 36 kilowatts for cook- 
ing and heating. 

Under the Norwich System, the 
most popular system among the pro- 
gressive British central stations, the 
demand charge is based on a per- 
centage of the estimated ‘“energy- 
value” of a residence. The latter is de- 
termined by a valuation commission 
(frequently by the municipal council) 
and is usually 80 per cent of the annual 
revenue from that residence. 

Municipal taxes are fixed at a certain 
per cent of the estimated value (fre- 
quently 50 cents per dollar). There- 
fore the landlord of a house which 
rents for £100 will have to pay £40 per 
year as municipal taxes. 

The percentage assumed for the de- 
mand charge is 10 to 15 per cent of the 
estimated value per year. The kilowatt- 
hour charge varies between 1 and 3 


ELECTRICAL REVIEW AND WESTERN 


cents uniformly for lighting, heating 
and cooking. 
The “Point Fives” and the Residence 


Rates. 


The “Point Fives” is an association 
of those central-station managers who 
are using an appropriate demand charge 
and a kilowatt-hour charge of not over 
a half-penny (one cent). They have 
obligated themselves to do everything 
in their power to push the use of elec- 
tricity in residences, 


Load-Factor.. 

Under average British conditions a 
load-factor of 35 to 40 per cent can be 
achieved: 

(1) By a differential rate, which en- 
courages a liberal use of the demand. 

(2) By facilitating the use of electric 
appliances to the public (renting, bor- 
rowing and selling of apparatus). Rent 
should not be based on the actual value 
of the apparatus, but on the time of 
day when it is used in relation to the 
peak load. 


Popularization of the Use of 
Electricity. 

Lighting.—All new houses are wired for 
electric light. The difficulty lies in old 
houses. The tenants with short contract do 
not want to pay the expenses for wiring 
and the owner will only in a few cases 
be willing to do the wiring at his ex- 
pense. Many central stations make the 
Wiring at their own expense and charge 
the consumer in various ways: 

(1) By a contract for three or five 
years, during which time the consumer 
has to pay back the amount tn quarterly 
installments. Difficulties can occur in 
case of a change of the tenants. Al- 
though the contract ordinarily stipu- 
lates that the original consumer has to 
pay the balance cash down in case he 
moves, this is in practice valueless. In 
order to provide for the possibilities of 
loss from this source, it is customary to 
add a certain percentage to the cost of 
wiring. | 

Parliament has passed an act that 
every gratuitous installation is property 
of the central station and can be neith- 
er pawned nor claimed by the landlord. 

(2) The price per kilowatt-hour is 
raised to the consumer on account of 
the gratuitous installation. Same dis- 
advantages as (1), since the new tenant 
may refuse to pay the higher kilowatt- 
hour price. 

(3) A very popular method, charging 
a flat rate per lamp. Contract made 
with the landlord, not the tenant. The 
flat rate is collected from the tenant 
weekly. Very small residences, one to 
three rooms. Total about 12 cents per 
25-candlepower, metal-filament lamp. 

It is becoming customary to include 
this flat-rate charge in the rent, which 
is collected weekly by a representative 
of the landlord. 

The load-factor of these residences 
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has been found to be very high and has 
even reached 25 per cent. The average 
price per kilowatt-hour is sometimes 2 
or 2.5 cents. 

Power—The power consumer usually 
furnishes his own wiring, but is inclined 
to rent or borrow a motor from the 
central station. The consumer pays a 
certain quarterly sum, which includes 
cost of maintenance of the motor. 

Electromobiles—Great Britain is fur- 
ther back in the development of electric 
vehicles than all other countries, for vari- 


ous reasons. 
The Council of the Incorporated Mu- 
nicipal Electrical Association has 


formed an Electric Vehicle Commit- 

tee. 

Electric Cooking and Heating.—There 
is rarely a building to be found without 
gas pipes, except those built in the last 
few years. 

The gas works could not have had 
such success if they had not made 
gratuitous installations and used pre- 
payment meters. The income of the 
gas works must have been reduced 
greatly by the competition of electric- 
ity. 

The newly founded British Gas Asso- 
ciation is spending $100,000 to $150,000 
for pushing gas heating and cooking. 
With practical gas efficiencies one cent 
per kilowatt-hour makes competition 
possible with gas at 62 cents per 1,000 
cubic feet. As regards cooking, elec- 
tricity at one cent is in a much more 
favorable condition than with heating. 

The principal methods used in England 
for pushing electric heating and cooking 
consist in appropriate rates (Norwich 
rates, as described above.) 

The residence load maximum, even 
where electric heating and cooking ap- 
paratus are installed, occurs later than 
the central station’s peak load. 

In towns, however, with chiefly resi- 
dential customers this is different, and 
it is doubtful whether in such places 
a rate of one cent will be sufficient. 

The central stations should be careful 
to make frequent inspections of the 
cooking apparatus, since otherwise they 
frequently fall into oblivion, as the cook 
is liable to give preference to utensils 
with which he or she has learned to 
cook. A complete electric kitchen 
which is permanently being demonstra- 
ted working, is indispensable for suc- 
cess. 

Every consumer must be offered a 
cooking apparatus gratuitously for one 
whole month. 

Attempts Towards Co-Operation of the 
British Electric Supply Companies 
with the Afhliated Industries. 

The fact that the municipal authori- 
ties own most central stations has pre- 
vented co-operation between central 
stations and the industries related 
thereto. Private and public enterprises 
are not likely to co-operate. 
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Gradually, however, these parties have 
understood that in maintaining this 
Standpoint they are working against 
their own interests. 

The relation between the municipal 
central stations and the contractors has 


° >» 
not been a pleasant one until recently. 


An agreement has been suggested only 
recently to the effect that all orders for 
wiring shall be turned over to the con- 
tractors, whereas the central stations 
have the right to sell or rent all electric 
appliances. There is a great chance 
that this agreement will become per- 
fect and will be sanctioned by Parlia- 
ment. 

The gas companies, which are very 
influential in Great Britain, are opposed 
very decidedly to every agreement be- 
tween the electrical business groups. 

EI O S 
New Rate Schedule of New York 
Edison Company. 
On May 1, the New York Edison 


Maximum Rate Eight Cents a Kilowatt 
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Next 1,350 kilowatt-hours monthly 
at 6 cents per kilowatt-hour. 

Excess over 1,900 kilowatt - hours 
monthly at 4.25 cents per kilowatt- 
hour. 


Wholesale. 


First 75,000 kilowatt-hours yearly at 
5 cents per kilowatt-hour. 

Next 100,000 kilowatt-hours yearly 
at 4 cents per kilowatt-hour. 

Next 150,000 kilowatt-hours yearly 
at 3 cents per kilowatt-hour. 

Next 775,000 kilowatt-hours yearly 
at 2.5 cents per kilowatt-hour. 

Excess over 1,100,000 kilowatt-hours 
yearly at 2 cents per kilowatt-hour. 

Yearly minimum guarantee 75,000 
kilowatt-hours. 

Breakdown service charge includes 
a minimum guarantee of $24 per year 
per kilowatt of maximum demand. 

These rates do not include lamp re- 
newals but standard incandescent 
lamps will be sold to customers at 


Hour 


j 


DIS (wih the redection of May L 19+ 


The New York Edison Company 
At Your Service 


Generel Offices: Irving Pisce and 19th Gereot 


Telephone: Stuyvesant 5600 


Nighe and Emergency Orii: Madison Square COFI 


Advertisement of -New York Edison Company Announcing Rate Reduction. 


Company will put into effect the new 
rate schedule recently filed with and 
approved by the Public Service Com- 
mission. The new rates are appli- 
cable only to the Borough of Man- 
hattan and the Bronx. 


General. 

900 kilowatt-hours 
per kilowatt-hour. 
100 kilowatt-hours 
per kilowatt-hour. 
200 kilowatt-hours 
per kilowatt-hour. 
300 kilowatt-hours 
5 cents per kilowatt-hour. 

Next 400 kilowatt-hours 
4.5 cents per kilowatt-hour. 

Excess over 1,900 kilowatt- hours 
monthly at 4.25 cents per kilowatt- 
hour. ` 


First 
8 cents 
Next 
7 cents 
Next 
6 cents 
Next 


monthly at 
monthly at 
monthly at 
monthly at 


monthly at 


Power. 
First 450 kilowatt-hours monthly at 
8 cents per kilowatt-hour. 
Next 100 kilowatt-hours monthly at 
7T cents per kilowatt-hour. 


cost, or will be provided at 0.5 cent per 
kilowatt-hour. 
CA S E 
Vacuum Cleaner Campaign in 
Kansas City. 

The Electric Shop of the Kansas 
City Electric Light Company was fea- 
turing vacuum cleaners in its publicity 
campaign for the first weeks of April, 
during which the spring “cleanup” 
campaign is taking place. These clean- 
ers were in heavy demand during the 
electric show, March 25 to April 3, and 
more than 70 were sold. It was esti- 
mated that the connected load of the 
company attributed to household de- 
vices was more than doubled as a re- 
sult of the sales made at the show. 
The normal increase in load is about 
75 per cent a month due to these de- 
vices. Vacuum cleaners were especial- 
ly featured at the show, three being 
given away as prizes, and the news- 
paper and other advertising featuring 
them. 
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Increased Production of Motor- 
Driven Plant Pays for Electrical 
Installation. 


An instance in power solicitation 
which strikingly emphasizes the error 
of comparing central-station service 
with isolated-plant operation solely on ; 
a cost per kilowatt-hour basis is 
brought out in a recent transaction in 
Rockford, Ill. Two separate plants, 
the Forest City Knitting Company and 
the Rockford Drilling Machine Com- 
pany, both owned by the same stock- 
holders, each operated its own isolated 
power plant and in both the highest 
efficiency was being obtained. The 
knitting plant operated 24 hours per 
day, necessitating the employment of 
two engineers. The night watchman 
attended to firing for the night shift, 
so only one fireman was employed. The 
Rockford Drilling Machine Company 
operated 10 hours per day, one engi- 
neer and one fireman being employed. 

All efforts of the Rockford Electric 
Company to interest these companies 
were of no avail, because of the low 
cost at which energy was being pro- 
duced by the individual companies. 
Finally, however, H. K. Hutton, power 
engineer of the company, conceived 
the idea of connecting the two plants, 
which are only about 75 feet apart, 
with a high-pressure steam line so that 
both could be heated from the boiler 
room of the knitting mill. 

With this anticipated saving in labor 
in view, the management of the knit- 
ting mill allowed a trial motor to be 
installed for driving 28 knitting ma- 
chines knitting men’s socks. This mo- 
tor was operated for one month and 
during that time it was found, from 
careful records, that the production 
had been increased 8.4 per cent in this 
department. 

This performance so impressed the 
owners that a contract for service was 
signed and the question arose, “How 
quickly can both plants be entirely 
electrified?” 

The plants have been in operation 
under the new conditions several 
months and it is already evident that 
the increased production alone is pay- 
ing for the electrical installation. 

In addition, by serving both plants 
from a central heating system the 
services of three engineers and one 
fireman have been dispensed with, rep- 
resenting a saving in labor of $300 per 
month. The engine rooms in both 
buildings have been dismantled and 
converted into stock rooms. 

The motor installation in the knit- 
ting mill aggregates 75 horsepower, 
while 125 horsepower in motors is in- 
stalled in the Rockford Drilling Ma- 
chine plant. Both boiler plants have 
been retained so that one can be used 
while the other is being cleaned. 
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Electrical Construction 


SOME SAFETY-FIRST FEATURES 
OF ELECTRICAL CONSTRUC- 
TION. 


a 


By Norman G. Meade. 


It has frequently been said that to 
make machinery “fool-proof” the fools 
must be removed, but literally we must 
accept the meaning of the phrase as 
the elimination of the human element 
as far as possible in machinery opera- 
tion. Furthermore, safeguards must 
be provided to prevent possible Acci- 
dent to operatives and thos whos oc- 
cupation takes them in close proxim- 
ity to Xgrious classes of machinery. 
The slogan “Safety First” should be 
mterpreted in its broadest sense, and 
not only accepted as the prevention of 
accidental injury to employees, but to 
the machinery itself, which secondarily 
causes additional losses by delays and 
reduced production. 

Traveling Cranes. 

There is probably no more severely 
taxed piece of machinery than the elec- 
tric traveling crane, but it has been 


Flexible 


jpegs ah 
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Oriving Shaft 
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Fig. 1.—Mechanical Brake. 


cnly for a comparatively few years that 
serious attention has been given to 
the development or to the improve- 
ment of safety devices to prevent such 
possible accidents as running wild, 
overhauling the load, and overtravel 
of the hoisting machinery. 

In the older types of electric craties 
it was customary to check the bridge 
travel by “plugging,” that is, reversing 
the bridge motor. Twice within a 
short time, in a plant where the writer 


had charge of the electrical installa- 
tion, the dependence upon this method 
narrowly missed terminating in fatal 


accidents. In both instances the pow- 
er was temporarily shut off. In one 
accident a foundry crane crashed 


through the end of the building and 


Brake Rod 


Solenoid 
Core 
rane Bridge Girder 


Fig. 2.—Mounting of Solenoid. 


remained balanced in the opening. In 
the other case the crane in one end of 
the machine shop ran into the wall, 
wrecking a large idler pulley that car- 
ried a large belt from one side of the 
shop to the other. This led to the in- 
stallation on the cranes of manually 
operated brakes, and the operators 
were instructed to use them entirely 
for stopping the bridge travel, but the 
seemingly extra exertion proved too 
much, and the “plugging” was con- 
tinued, causing severe strain on the 
bridge motor and rapid wearing away 
of the commutator from flashing. This 
led the writer to devise an electrical 
attachment for the mechanical brake 
that could be employed except in emer- 
gencies when the power was suddenly 
shut off. 

Fig. 1 shows the details of the me- 
chanical brake as first installed. <A 
steel friction wheel was mounted on 
the driving shaft geared to the bridge 
motor and was encircled by a flexible 
steel band with friction blocks at- 
tached to the inner surface. One end 
of the band was made fast to the 
bridge girder and the other was con- 
nected by a steel rod to the foot lever 
in the cage. By pressing down on the 
foot lever the band and friction blocks 
were drawn tightly about the friction 
wheel and the friction was sufficient 


to bring the crane to a stop within a 
few feet. 

The electrical attachment consisted 
of a solenoid operating on the brake 
rod and suitable switching devices. 
Fig. 2 shows how the solenoid was ap- 
plied. The brake rod was cut and a 
piece removed, the two ends of the rod 
were screwed into the core of the solen- 
oid, the latter being mounted on a 
forged bracket attached to the under- 
side of the bridge girder. 

Connections for the electrical brake 
are shown in Fig. 3. A bracket was 
attached to the bridge controller for 
holding a push-button that connected 
with an automatic switch controlling 
the current for the solenoid. Prac- 
tically any degree of braking can be 
secured, depending upon the time the 
button is held closed. 

Another prolific source of accident is 
the overtravel of the hook blocks on 
electric cranes. Numerous inefficient 
devices have been used in the past, but 
reliable devices for averting such acci- 
dents are now on the market. One of 
these is shown diagrammatically in Fig. 
4. Briefly, it consists of a cast-iron 
frame in which are located proper cam- 
operated contacts, which are protected 
by a sheet-iron cover. The operating 


Controller -... 


Fig. 3.—Electrical Connections for Brake 
Solenold. 


mechanism consists of a steel cable 
and sheave, and cast-iron weights; 
gravity is the operating force. .It is 
mounted on top of the frame of the 
trolley, and the resistance used in con- 
nection with it can be placed in any 
convenient location. When the limit 
of travel is reached the switch discon- 
nects the motor from the supply lines 
and connects it in a closed dynamic- 
braking circuit, stopping the motor 
and machinery. 
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Fig. 4.—Mounting of Device to Prevent Overtravel. 


Dynamic braking is used largely on 
cranes at the present time, so that low- 
ering is accomplished by this means or 
by power, depending upon whether or 
not the load is sufficiently heavy to 
overhaul the motor and driving mech- 
anism. The selection of power of 
dynamic braking is entirely automatic 
and independent of the crane operator. 
Every well designed hoist mechanism 
has a magnetic holding brake, and, as 
dynamic braking will not actually hold 
a descending load, it is necessary that 
the magnetic brake be capable of stop- 
ping and holding the load. This brake 
comes into action only when the load 
has been brought almost to rest, so 
that it is subject to practically no wear. 
In order to secure reliable operation 
the brake should be series wound. 

If the voltage fails while an over- 


Fig. 6.—Collector for Electric Crane. 


hauling load is being lowered, the load 
cannot run away, and the speed is con- 
trolled in exactly the same way as 
though nothing had happened. At the 
off position of the controller the motor 
is disconnected from the line, but is not 
open-circuited. The armature, series 
field and a small amount of resistance 
are connected in a local dynamic-brak- 
ing circuit as shown in Fig. 5 so that 
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the heaviest load will descend slowly, 
even if the magnetic brake should fail, 
so that the off point of a controller is 
a safe position. 

There are numerous secondary con- 
siderations in connection with electric 
crarres that may lead to accidents, 
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Fig. 7.—Anchor for Trolley Wire. 


among which may be mentioned the 
smaller auxiliary fittings and the wir- 


ing, including trolley wires and the 


feeder circuits connecting with them. 
The older type of plain grooved col- 
lectors should be discarded. as they 
wear out quickly, and are a constant 
source of wear to the trolley wire. A 
good form of collector that may be 
made up in any machine shop is shown 
in Fig. 6. It consists of a bronze stem 
and cross piece, to which are attacned 
two bronze wheels running on bronze 
bushings with graphite lubrication. 
One source of much trouble and 
some danger is the trolley wires pull- 
ing out of the studs. There have been 


Fig. 8.—Support for Trolley Wire. 
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THESE TWO WIRES ARE CONNECTED IN PARALLEL POR SAFETY 
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Fig. 5.—Connections for Dynamic Braking. 


many expedients tried to prevent this, 
including drilling through the stud and 
wire and inserting pins. This is open 
to the objection that the cross-section- 
al area of the wire is reduced, and it 
is weakened. An effective method of 
securely anchoring the trolley wires in 
their studs is shown in Fig. 7. The 
rear end of the central hole is reamed 
out tapering and a brass wedge pre- 
pared that is somewhat smaller than 
the hole. The trolley wire is sawed 
with a hascksaw through the center 
lengthwise a distance a little greater 
than the length of the tapered portion 
of the hole. A small hole should be 
drilled radially into the stud, as shown, 


Switch Cabinet 


Fig. 96.—Connections From Trolley Wire to 
Cutout. 


to admit wire solder. After tinning 
the end of the trolley wire, the hole in 
the stud and the wedge, and applying 
soldering solution, the wire is inserted 
into the stud, so that the split end 
projects enough to crimp the ends and 
the wedge is driven home. The gaso- 
line torch is next applied and solder 
run in through the hole and at the 
wedge end. 


766 


Supporting the ends of the main trol- 
ley wires for long runs should be care- 
fully planned and so arranged that 
slack may be taken up without dis- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


„forcelain Insuletor 


turbing the feed wire connections, as Fig. 11.—Turnbuckle for Supporting Insu- 
lator. 


shown in Fig. 8, which is self-ex- 
planatory. The wrought-iron bracket 
supporting the studs should be securely 
bolted to the girder supporting the 
crane track, and. in preference to using 
a lock nut on the stud next to the 
bracket it is better to place a nut on 
either side, as shown. This will pre- 
vent a considerable amount of vibra- 
tion of the stud and secure the insula- 


Fig. 10.—Method of Supporting Feeders. 


tion in place. Porcelain bushings will 
not stand the severe strain of the wire 
on the stud, so that fiber, vulcabeston 
or other similar material must be used 
for insulation. 

Every main set of trolley wires should 
have a cutout switch placed in an iron 
cabinet located within convenient 
reach of the floor; a good location is 
immediately under the point where the 
feeders attach to the trolley-wire studs, 
and the wires or cables should be 
brought down the side wall in conduit, 
as shown in Fig. 9. As a precaution 
against strain on the connections, es- 
pecially when taking up slack in the 
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Fig. 14.—Adjustable Drop Cord. 


trolley wires, the feeder cables should 
be formed into spirals near the point 
of connection, as shown in the figure. 

Too much care cannot be taken in 
supporting heavy crane feeders. They 
are frequently carried on the iron col- 
umns of the building near the roof, and 
should be anchored securely at each 
end of the run. Fig. 10 shows a sub- 
stantial method of supporting the feed- 
er wires, and it provides means of tak- 
ing up slack by screwing up the nuts 
of the insulator supports. The vertical 
run of cables leads down to the switch- 
box, from which there is a return pair 
to the trolley wires. The horizontal 
and the vertical runs are connected by 
spirals of cable to give flexibility. 
Where the runs of cable are exceeding- 
ly long, and there is a liability of a good 
deal of slack, the turnbuckle arrange- 
ment for supporting the insulator, 
shown in Fig. 11, can be substituted 
for that shown in Fig. 10. For outdoor 
construction the device for anchoring 
can be made by welding a steel cross- 
arm pin to a steel rod, as shown in Fig. 
12. and glass instead of porcelain insu- 
lators used. 
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Synchronous Alarm System and Lamp 
Suspension. 

The alarm system shown in Fig. 13 
was worked out primarily for a manu- 
facturing establishment where some of 
the buildings were so far from the pow- 
er house that the regular whistle could 
not be heard when noisy operations 
were in progress. It is a combination 
bell and compressed-air system, the 
compressed-air whistles being used 
where compressed air was available, 
and bells in other buildings. This ar- 
rangement has many possible varia- 
tions, and can be used in any manu- 
facturing plant to serve as a fire alarm. 

A large solenoid, operated from the 
electric lighting mains and controlled 
from a switch in the engineer’s office, 


blows the main whistle and closes a > 


contact in the main circuit leading to 


Main Battery 


Solenoid 


Ligh ting Circuit 


Baby 
Knife Swi 


Fig. 13.—Connections for Alarm System. 


the bells and small whistles. Relays 
are placed near the local application, to- 
gether with a local battery. Practically 
any number of local circuits can be 
operated. 

Adjustable Drop Lamps. 

In many classes of work, especially 
in machine shops, a light is needed at 
the tool, and the problem is to make 
it available when needed and provide 
some means for putting it out of the 
way when not in use. Further, it is 
important that it be securely installed, 
so that a severe jerk will not pull the 


p Tapered Hole 
lron Block 


Fig. 15.—Counterbalance for Drop Lamps. 
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rosette down. The cord should be pro- 
tected near the socket, as the oil on 


the operator’s hands soon softens the 


insulation and exposes a person to 
shock where there is a ground on the 
line, which may cause the operator to 
jump enough to receive an injury by 
being caught in revolving parts. 

Fig. 14 shows a substantial means 
for installing drop lamps. The cord 
near the rosette is run through about 
a foot of small circular loom secured 
to the ceiling with screw-eyes or straps. 
The height of the lamp is adjusted by 
the use of a small counterweight at- 
tached to a length of cord, run through 
screw-eyes and tied to the lamp cord. 
The weights can be made from scrap 
lead or babbitt metal by melting the 


scrap and pouring it into a tapered 


hole bored in an iron block, as shown 
in Fig. 15. A plate with a thin boss is 
made to fit the small end of the hole, 
and a small slot in the boss serves to 
hold a wire eye, shaped as shown, 
which will be caught securely in the 
molten metal. 
_— eT 
Lamp Display Rack. 

Having tried all the various methods 

of displaying lamps in our store we 
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through to 56 Park Place, where with 
a floor area of 4,000 square feet, he will 
have one of the largest establishments 
handling electrical supplies and repairs 
in the downtown district of New York 
City. While the details of business 
have necessarily expanded during this 
period, yet Mr. Goetz finds time to 
give each detail his personal attention, 
and in this factor can be found the root 
of his success. Mr. Goetz does a gen- 
eral electrical business, and if special- 
izing could be emphasized, it might be 
found in the departments of special 
lighting fixtures and general motor re- 
pairs, including alternating-current and 
direct-current motors. He has the dis- 
tinction of having the only shop in 
New York City equipped with single- 
phase and two-phase alternating cur- 
rent and also Edison direct current. 
These are for repairs and testing. A 
host of personal and business friends 
wish Mr. Goetz every success in the 
new move, and prophecy that the new 
quarters will soon be too small for his 
rapidly increasing business. 


The partnership between G. M. Find- 
lay and E. Mattoon has been dissolved 
by mutual consent. The electrical 
business will hereafter be conducted by 
C. D. Mattoon & Company, with head- 
quarters at Fort Atkinson, Wis. 

—— 

Edwin W. Webster has purchased 
the business and stock of electrical 
goods of J. T. Hale at Columbus, Wis. 


Rack for Displaying Lamps., 


finally worked out the following: We 
had a heavy piece of sheet iron bent 
into an L shape and one side punched 
for No. 877 receptacles. This allows the 
wires to be gotten at any time and 
makes a neat and finished appearance. 
Reference to the illustration shows 
more clearly the idea. 
E. M. Raetz. 
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Among the Contractors. 

The value of personal attention to 
the electrical business is shown by the 
remarkable growth of the New York 
business owned by A. Edgar Goetz. 
In 1910, Mr. Goetz started his electri- 
cal activities in small quarters (about 
200 square feet) at 39 Cortlandt 
Street and since that time has out- 
grown three successive offices, until 
now he is about to move to new quar- 
ters at 55 Barclay Street running 


Mr. Webster is a graduate of the Bliss 
Electrical School at Washington, D. C. 


Charging and Repair Station for 
Springfield, Mass. 

Springfield, Mass., has a new indus- 
try which will enlist the interest and 
support of users of electric vehicles. 
It is a charging and service station for 
storage batteries and is conducted by 
the W. H. & Webster Jones Company, 
at 158 Chestnut Street. 

One room of the store is devoted to 
a charging station. Here 440-volt al- 
ternating current received from the 
United Electric Light Company is con- 
verted into 110-volt direct current. 
The batteries are grouped on charging 
tables in numbers according to energy 
requirements. The front part of the 
building is occupied by the office and 
new battery stock room. 
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PERSONAL-DEVELOPMENT RE- 
TURNS. 


By F. Day. 


The point of diminishing returns is 
reached when mass production, system- 
ization or specialization is carried to a 
stage where the cost of effecting the effi- 
cient or desirable principles increases in a 
greater proportion per unit of output than 
the profits. 

This point is very carefully studied in 
the foundation of large industries and in 
the installation of modern business metii- 
ods, but is seldom, if ever, even slightly 
considered in the foundation of an indi- 
vidual life-work or in the development of 
a personal career. 

Much has been said, and we are still 
being reminded, of the dearth of very 
high values in executive abilities. The 
general experience has been that but a. 
very small proportion of men with latent 
ability really reach a full development. 
This is as natural as all other forms of 
inertia. But once development has been 
started the same analogous law of iner- 
tia will keep the evolution of a man’s 
abilities in progress. 

In the industrial and commercial world 
we have annually several thousand col- 
lege and university graduates taking up 
“Student Courses” with this corporation 
and that. Each is considered for his 
latent possibilities, and not for the im- 
mediate direct returns from his labor. 

Most of these young men are engineers, 
highly specialized in education and very 
deficient in experience. Again inertia 
has its course and the already specialized 
knowledge is further developed. 

Too much has already been said about 
“jacks-of-all-trades” (or professions), 
but likewise too little stress has been 
placed on the “masters of none.” 

Neither that the complication of our 
present-day organizations and industries 
requires the specialist in large numbers, 
nor that great opportunities in this field 
are awaiting the man with intelligence 
and ability plus is denied, but before any 
specialist can evolve into a successful ex- 
ecutive he must master not only one phase 
of, but the complete, profession in which 
he is engaged. 

The opportunity to learn the associated 
department’s functions, the continual im- 
plied request to learn the boss’s job and 
the vast possibilities in personal develop- 
ment all seem to be laid aside each day 
because no immediate direct returns are 
visible. The daily repetition of any act, 
with slight variations, specialized or not, 
has never evolved anything but a worn- 
out machine. 

Why not know something about the 
boss’s job, or the department next door 
or the relation of the company by which 
you are employed to the consumer of the 
product which it furnishes? 
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Dollar Wiring Kinks. 


Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 


clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A 
dollar will be sent to the contrib- 
utor upon publication. 


Cotton-Wire Skinner. 

A handy tool for skinning wires can 
be easily made up as follows: Take a 
piece of five-eighth-inch round stock 
about six inches long, split through the 
center for 2.25 inches, as in Fig. 2. Cut 
a V-shaped groove at the end half way 
through, as in Fig. 1. Drill two holes 
through the stock 0.5 and 2 inches 
from the end at right angles to the 
slot. The cutter is made up of a piece 
of hack-saw blade ground to shape, 
as in Fig. 2. Screw B goes through 
the hole in end of blade, while screw 
A is the adjusting screw adjusting the 
blade for all sizes of wire. By sliding 
the tool over the wire the knife edge 


Fig.2 


Tool for Skinning Wires. 


will cut through the insulation, making 
it come off very easily. 
B. V. Ferrari. 


Locating Hidden Iron Switchboxes. 

Quite frequently we have had switch- 
boxes plastered over, causing consider- 
able inconvenience and delay. Lo- 
cating them by tapping on the wall 
about the place you judge the switch 
to be is very misleading and unreliable, 
and usually results in opening the plas- 
ter at the wrong place. 

A very simple and accurate method 
is to use a small pocket compass. Each 
side and the top and bottom of the 
box can be found by slowly moving 
the compass close to the wall about 
the height the switch is supposed to be, 
first from one side to the other, and 
finally up and down, marking each 
place the compass needle shows the 
greatest deflection. With a little prac- 
tice and patience one may quickly find 
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a switchbox without very much trouble. 
Always remove from the pockets 
screw-driver and pliers or any iron ob- 
jects, as they will affect the compass 
more or less. W. C. Harvey. 


Fishing for Service Cable. 

Being unable to get my fish steel 
through an extremely long service con- 
duit, I used the following method. The 
conduit was straight, but owing to the 
extreme length of it and the steel being 
rather limber, I was unable to get the 
steel through the pipe. 

I took a piece of one-half-inch con- 
duit, of which I had plently, and fas- 
tened a piece of No. 14 rubber-covered 
wire to the end. By pushing in the 


Up Pole fo ...- 
Service Head B 


Fish Steel from 
Service Head `j 


Fishing In Service Conduit. 


_Up Wall to 
Service Switch 
-Type L` Condulet 
Mon RC. Wire -~ 


conduit through a type “L” condulet 
in the basement and screwing on addi- 
tional pieces of conduit, I was able to 
get the conduit to the elbow at the 
pole. By withdrawing the conduit the 
No. 14 wire was left in the larger pipe 
at the elbow. 

By using a fish steel from the service 


head on the pole I was able to pick up 


the No. 14 wire. With the No. 14 wire 
I pulled in a rope and had no further 
difficulty in pulling in my heavy service 
cables. J. H. Hilfiker. 


Test Lamp. 

A very good means for testing cir- 
cuits on a panelboard for blown-out 
fuses can be made by taking the blades 
of a knife switch and the fiber that 
holds the handle. Drill the hole where 
the handle was for one-eighth inch 
pipe and put a one-eighth inch key- 
less socket on a short one-eighth inch 
nipple, fastening it with a one-eighth 
inch lock nut. Then wire to the two 


Test Lamp. 


blades with fixture wire. Use four- 
candlepower lamp. This outfit can be 
handled very easily with one hand when 
testing a circuit. Le Roy Murray. 


Leather Heads on Nails. 

A convenient method for threading 
leather heads on nails is the following: 
Get a board of hard pine wood, two 
feet long and ten or twelve inches 
wide; bore a one-fourth-inch hole about 
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eight inches from one end on the cen- 
ter line of the board, and another hole 
one inch from the first and five-eighths 
inch in diameter. Join the two holes 
with a quarter-inch slot. Support one 
end of the board on a box or chair 
and the other end on another chair. 
The operator sits astride of the board. 
He places a handful of leather heads 
in front of him on the end of the board, 
and a box of nails at one side. Under 
the large hole in the board is placed 
a box for receiving the finished nails. 
The point of a nail is stuck in a leather 
head, which is then dragged over the 
quarter-inch hole and the nail given a 
rap with the hammer. Then the nail is 
slid through the slot to the larger hole 
and let drop into the box below. 
Gilbert Johnson. 


Supporting Fixtures. 

At all fixture outlets a seven-eighths- 
inch board is required to support the 
fixture; otherwise a fixture block is 
necessary. A board laid on the plaster 
and nailed to the floor beams is not se- 
cure, and is likely to break the plaster. 
I nail cleats on each side to the floor 
beams and nail the board to these 
cleats. The board can then come flush 
with the floor beams. 

Ernest Knierim. 


Putting Pressure on Electric Drill. 
Being compelled to‘use an electrical 
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Hanger for Electric Drill. 


drill on steel beams or other iron hang- 
ers, I find it a very difficult matter to 
do so by hand, so I take a piece of 14 
or % iron rod and make a hanger, as 
shown in illustration, so I can hang it 
under or over the-beam. Then I use a 
piece of wood 3 or 4 feet long and by 
putting it through the handle of the 
drill and in the hanger I have the same 
leverage as on a machine drill. 
George F. Ernst. 


Heater Coil. 

To make a spiral coil for heating ap- 
pliances without the use of a lathe or 
special machine, take a breast drill, put 
a straight rod or wire the size the coil 
is to be in the chuck, along with the 
end of the resistance wire. Make the 
brace fast in a vise and by turning the 
handle with one hand and feeding the 
wire on the rod with the other care- 
fully, a neat, tight coil can be made. 

R. F. Cooke. 
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CALIFORNIA. 

The United Light and Power Com- 
pany has submitted a plan of reorgan- 
ization to the Commission for ap- 
proval. The company proposes to 
transfer all the properties of the 
United Light and Power Company of 
California and its four subsidiary com- 
panies, Equitable Light and Power, 
Consumers’ Light and Power, South- 
side Light and Power and Central 
Oakland Light and Power Companies 
as well as the United Light and Power 
of New Jersey, to a new company to 
be known as the Consolidated Electric 
Company. 

The new company will mortgage the 
properties so transferred to secure 
$3,000,000 of five-per-cent 40-year gold 
bonds, these bonds to be guaranteed 
by the Great Western Power Com- 
pany. The latter company agrees to 
purchase $400,000 face value of the 
bonds. - 

It is urged that by combining the 
property of the United company with 
the Great Western Power Company 
and operating the two systems as a 
unit it will be possible to greatly re- 
duce the cost of operation and elim- 
inate duplication of expenses. 

The Second Annual Report for the 
year ended June 30, 1914, has been 
issued in bound form. The report in- 
cludes a review of the work of the 
different departments of the Commis- 
sion’s force; brief accounts of the 
formal and informal cases decided and 
cases taken before the courts; and 
statistics for all companies under its 
jurisdiction. 

The City Electric Company, of San 
Francisco, was authorized to 
$426,000 face value of its first-mort- 
gage, five-per-cent, 30-year sinking- 
fund gold bonds, with the provision 
that the company issue $250,000 of the 
bonds at 84 and accrued interest at the 
present time. 


IDAHO. 

Merger of the Southern Idaho 
Power Companies. The attorney gen- 
eral of Idaho has designated the com- 
mission to act as his agent in making 
an investigation to determine whether 
or not “the Idaho-Oregon Light & 
Power Company, the Idaho Power & 
Light Company, the Great Shoshone & 
Twin Falls Water Power Company, 
the Idaho Railway, Light & Power 


issue . 
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Conducted by William J. Norton 
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Company, the Southern Idaho Water 
Power Company and the Utah Power 
& Light Company, have formed, or 
are about to form, a merger which 
will result in uniting the interests of 
the companies named, in the hands of 
a holding company which is, or will be 
organized, for the purpose of con- 
ducting within the State of Idaho the 
business of the said companies, and 
to specifically determine in the above 
matter, (1) whether such a combina- 
tion, or merger, has been formed, or 
is in the process of formation and the 
exact nature and effect thereof; and (2) 
whether these various companies named 
are subject to the laws of this state 
to such extent as will give our courts 
jurisdiction to restrain the formation 
of such combination, or to dissolve the 
same if it has actually been consum- 
mated.” The Commission issued an 
order to these companies arranging 
for a hearing in the matter on April 
23. 
The Utah Power and Light Com- 
pany was granted a certificate of con- 
venience and necessity to construct and 
operate a distribution system for the 
furnishing of electricity for light, heat 
and power purposes in the towns of 
Parker, Tremont County; Menan, Jef- 
ferson County; and Ucon, Bonneville 
County. 

The Pacific Telephone and Telegraph 
Company. The Commission has denied 
the application of the Pacific Telephone 
and Telegraph Company for permis- 
sion to place in effect a new schedule 
of inter-exchange telephone rates in 
Idaho. The proposed rates would re- 
duce the initial period from three min- 
utes to one minute and the Commis- 
sion found that the one-minute-initial- 
period plan would not be practicable 
in the territory served. 


KANSAS. 

The Emporia Telephone Company. 
The order of the Kansas Public Utili- 
ties Commission, which dismissed the 
application of the Emporia Telephone 
Company for permission to raise rates 
on its four-party-line service, has been 
set aside by Judge G. H. Whitcomb 
in the second division of the Shawnee 
County District Court. The court also 
issued an injunction, at the request of 
the company, to prevent the Commis- 
sion from bringing legal action against 
the telephone company should the 
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company raise its rate prior to the de- 
termination by the Commission of a 
reasonable rate. The court says: “I 
have issued this injunction, in view of 
the heavy penalties incurred for viola- 
tion of this law, and because no other 
adequate remedy exists.” The Emporla 
Telephone Company asked permission 
to raise its four-party-line rate from 
$1 to $1.25, and under Judge Whit- 
comb’s decision, coupled with his in- 
junction order, the company may place 
in effect its $1.25 rate until such time 
as the Commission shall fix a fair and — 
just rate, that meets the approval of 
the District Court. The court finds 
that the present rate does not afford a 
proper return on the investment; and 
holds that the company is entitled to 
earn 8 per cent on the investment, in- 
cluding going value, and that 8.3 per 
cent is a reasonable allowance for de- 
preciation. 

Counsel for the Commission stated 
that the case will be appealed to the 
Supreme Court. 


MASSACHUSETTS. 

Milford Electric Petitions. The 
Board has issued an order, March 20, 
1915, fixing maximum rates for electric 
service of the Milford Electric Light 
and Power Company. During the in- 
vestigation criticism was heard re- 
garding the company’s differential 
prices for both light and power serv- 
ices, and the decision says: “So far 
as these prices are expressed in the 
form of special rates, such rates 
should be discontinued, and what is 
offered to any one customer should be 
open to all who desire to avail them- 
selves of their terms and who seek the 
company’s service under like condi- 
tions. Beyond this recommendation it 
kas seemed to the Board, for reasons 
so often discussed as not to require 
repetition here, that it should deal in 
such a proceeding as this only with 
the maximum net price to commercial 
customers and the prices for street 
lighting. Other prices, both for power 
and light, are made chiefly from mo- 
tives of commercial expediency to ob- 
tain business which cannot otherwise 
be obtained. But all who pay the 
maximum price, and the town with re- 
spect to its street lighting, must buy 
of the company or go without electric- 
ity and they are entitled to receive the 
utmost consideration of the Board.” 
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NEW JERSEY. 

Judge John W. Slocum, from the 
Court of Common Pleas of Monmouth, 
has been appointed as the successor 
of Thomas J. Hillery on the Board of 
Public Utility Commissioners. The 
appointment is for a full term of six 
years. All three commissioners are 
now Democrats, and for the first 
time the Board has been made a solidly 
partisan body. 

Franchise Value. The House has de- 
feated the Pierce Bill, which provided 
that, in determining charges for rates 
of service of public-utility corpora- 
tions, no consideration is to be given 
by the Board of Public Utility Com- 
missioners to franchises as part of the 
value of the corporation’s property. 


NEW YORK—Second District. 

The New York Telephone Company 
has been ordered to extend its Utica 
rates so as to apply to the New Hart- 
ford and Whitesboro exchange areas. 
Some time after taking over the prop- 
erty of the Utica Home Telephone 
Company, the New York Telephone 
Company increased the charges to the 
subscribers of these exchanges by 
establishing toll charges. A number 
of complaints were received by the 
Commission, and after formal hearing 
the order extending the Utica rates, 
and thus eliminating the toll charges, 


was issued. The Commission, in its 
Opinion, states that if authority to 
suspend advanced telephone rates, 


pending investigation, had been con- 
ferred upon the Commission before 
these complaints were filed, the pro- 
ceeding would have been simplified. 
the subscribers so greatly dissatisfied 
with the introduction of the Utica 
toll rate would have retained their 
telephones pending investigation and 
order, and the whole matter would 
have been disposed of to the better 
satisfaction of all parties. The Legis- 
lature has been asked to amend the 
law in this respect. 

The Ithaca Gas and Electric Com- 
pany. The Second District Commis- 
sion has approved the consolidation of 
the Ithaca Gas Light Company and the 
Ithaca Electric Light and Power 
Company into the Ithaca Gas and 
Electric Company with a capitalization 
of $350,000. 

The new company is also authorized 
to issue $434,000 of its five-per-cent 
40-year, first-mortgage bonds, of which 
$319,000 will be used to exchange, par 
for par, $254,000 outstanding bonds of 
the gas company, and $65,000 out- 
standing bonds of the electric com- 
pany. The remaining $115,000 shall be 
sold at not less than 90 to net $103.- 
500 to fund bills and accounts payable 
of the gas company to the amount of 
$74,800.50 and of the electric company, 
$28,556.06. 
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OHIO. 

The Brookville and Lewisburg 
Lighting Company was authorized to 
issue its common capital stock of the 
total par value of $5.000, to be sold at 
not less than par. The proceeds will 
be used to construct an electrical dis- 
tributing system. 

The Greenville Electric Light and 
Power Company was authorized to is- 
sue its common capital stock of the 
total par value of $8,000, to be sold for 
not less than par. The company will 
use the proceeds in constructing an 
extension to its high-tension transmis- 
sion line. 


OREGON. 

The Eighth Annual Report of the 
Oregon Railroad Commission, for the 
year ending December 15, 1914, has 
been issued. The decisions of the 
Commission upon formal and informal 
complaints during the year are given, 
and abstracts of the annual reports of 
the companies under regulation are 
also given. 

In its recommendations for legisla- 
tion the Commission suggests that 
changes in the law be made to elim- 
inate unnecessary duplication of re- 
ports. At present accidents are to be 
teported to the Railroad Commission, 
to the Labor Commissioner and to the 
State Industrial Accident Commission. 
The Commission says that one report 
to one officer or Commission is suffi- 
cient. The Commission further sug- 
gests that by a rearrangement of the 
dates upon which annual reports to 
the Tax and Railroad Commissions 
are made, standardization of reports to 
these bodies will be possible. By such 
changes, unnecessary expense both to 
the state and to the corporations can 
be avoided. 
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WISCONSIN. 

Ladysmith Lighting Company. The 
Commission issued an order March 4, 
1915, changing the rates of the Lady- 
smith Lighting Company from a 
straight meter rate of 10 cents per 


kilowatt-hour, to a block meter rate: 


of 10 cents per kilowatt-hour for the 
first 40 hours’ use per month of active 
load, 8.5 cents per kilowatt-hour for 
the next 60 hours’ use, and 6 cents per 
kilowatt-hour for all excess. The 
company had provided no rate for 
power except the regular 10-cent rate. 
The Commission fixed a tentative 
power rate of 50 cents per month per 
horsepower of nominal rated capacity, 
plus 4 cents per kilowatt-hour of en- 
ergy consumed. The Commission 
says: “It is the aim and duty of the 
utility to extend its service to reach 
as many consumers as possible, hence 
it is thought advisable to establish as 
low a power rate as is consistent with 
the operating conditions.” 
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In determining reasonable rates the 
Commission made its ausual investiga- 
tions to determine the cost of serv- 
ice, apportioning expenses between de- 
mand and energy charges and appor- 
tioning these items between commer- 
cial and street lighting. In regard to 
minimum charge the Commission says: 
“The minimum charge covers certain 
items in the operating expense of the 
plants, which bear little or no relation 
to the current sold. Such expenses 
vary with the number of consumers, 
since they are incurred through the 
customer being comnected with the 
plant, and specific expenses being in- 
curred on his account. The expense 
of reading meters, maintaining meters, 
delivering bills, and carrying the cus- 
tomers’ accounts are expenses which 
fall in this category. When no mini- 
mum charge is made the company in- 
curs expenses for these consumers 
who pay little or nothing to the com- 
pany and when such costs are not 
borne by the consumers for whom 
they are incurred, they invariably are 
saddled upon other consumers and are, 
therefore, in a sense discriminatory.” 

The company had in effect a mini- 
mum bill of $1.00 and also a meter 
rental of 25 cents. The meter rental 
is abolished and the minimum is 
placed at $1.00 per month. 

The Commission repeatedly calls at- 
tention to the lack of proper records 
in this case, and says: “If utilities per- 
sist in operating blindly with only a 
superficial knowledge of such facts as 
accurate cost data, the amount of serv- 
ice produced, proper consumer statis- 
tics, etc.. when at practically no ex- 
pense the proper data may be secured 
which will place them upon a sound 
tasis, they have only themselves to 
blame for their inefficiency.” 

It was also found that the Commis- 
sion standards of service for electric 
utilities were not being observed and 
that the company had taken no steps 
to correct defects in its service which 
have been pointed out. The company 
is ordered to comply immediately with 
the order relating to the improvement 
of its service. 

The Omro Electric Light Company. 
Petitioners asked that the operating 
period of the Omro Electric Light 
Company be extended and reasonable 
rates established. It appeared that the 
extension of the period of service was 
a convenience rather than a necessity. 
and the patrons of the company were 
given an opportunity to choose be- 
tween a reduction in rates and an ex- 
tension of service. A schedule of rates 
was ordered substantially the same as 
those in effect and the time of opera- 
ation extended. 

In investigating the value of the 
property it was found that certain 
property was paid for out of earnings. 
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The Commission says: “It is quite 
clear that property paid for out of earn- 
ings is as much the property of the re- 
spondent as though paid for by new 
capital. Such earnings might have 
been first distributed among the stock- 
folders as dividends and later returned 
for investment.” 

The petitioners endeavored to estab- 
lish that the amount paid for wages and 
` Salaries is excessive. “Concerning this 
contention, it may be said that the 
manner in which the expenses are di- 
vided between management and other 
‘accounts is not §0 very material to the 
public, but that the total cost of serv- 
ice must be maintained within reason- 
able limits. A rule that the actual ex- 
penditures should be controlling, in fix- 
ing rates, regardless of what they may 
be, could not be made to stand, for 
reasons too obvious to require mention. 
Costs, therefore, must be examined and 
tested. If wages and salaries are un- 
usually high it is not unreasonable to 
expect that a consequent greater eff- 
ciency will reduce the expenses in oth- 
er directions. But, if unusually high 
wages and salaries are not exception- 
ally productive, they must be consid- 
ered partially as a disposition of the 
met income.” It is suggested that ex- 
penses can be compared with utilities 
operated under similar conditions, in 
order to test their reasonableness, at 
least in the aggregate. 

The company asked, for, and was 
granted the right to abolish its flat 
rates. The Commission states that it 
has found repeatedly that flat rates 
lead to waste of service and inequality 
of charges, and has been inclined to 
authorize the continuation of such 
charges only when unusual conditions 
require it. 

The petitioners requested “that the 
respondent be required to refund to the 
consumers any and all moneys col- 
lected from them in excess of a rea- 
sonable charge for service heretofore 
furnished.” 

In regard to such request for refunds 
the decision says: “It has not been 
shown, nor do we find that the rates 
on file with the Commission are not 
the respondent’s lawful rates. The 
petitioners make no claim that the re- 
spondent’s charges are not in accord 
with schedule on file, but appear to 
rest their claim for refund upon a dif- 
ference between actual and reasonable 
charges. Even if the Commission 
should now find that the respondent’s 
rates are excessive for the service 
which it renders, the Commission’s or- 
der would be incompetent to grant to 
the petitioners any refund on account 
of past services. Since the Commis- 
sion’s order as to rates can deal only 
with future charges, that portion of the 
petition which relates to refunds must 
be dismissed.” 


.telephone systems. 
nection had been discontinued because 
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Physical Connection of Telephone 
Lines. The Belmont and Pleasant 
View Telephone Company and the La 
Fayette County Telephone Company 
are ordered to restore physical con- 
nection between certain parts of the 
The physical con- 


the companies were unable to agree 
upon the terms. The Commission out- 
lines a method of determining proper 
payment for the service in question, 
and includes in its order a provision 
for settlement between the companies 
in this case. 

The Darlington Electric Light and 
Power Company applied to the Com- 
mission for authority to increase rates. 
Subsequently the ownership of the 
property passed into the hands of the 
North American Company and this 
company submitted a complete copy 
of the rate schedule of the Milwaukee 
Light, Heat and Traction Company 
asking that these rates be applied to 
the Darlington property. The Com- 
mission says: “The schedule sub- 
mitted by the petitioner is of the same 
nature as that which has been adopted 
for practically all of the North Ameri- 
can Company holdings in this state. It 
provides in its essentials for a Hop- 
kinson demand rate for both light ana 
power service and a limiting incre- 
ment rate for lighting service. It in- 
cludes also a residence rate which bases 
the increment scale of charges upon 
the number of so-called active rooms, 
an off-peak rate, an optional power 
rate, and a short-time rate for both 
light and power consumers. 

“The minimum charges as provided 
for in the schedule are 50 cents per 
month for residence service, $1.00 per 
month for commercial service and 75 
cents per connected horsepower per 
month for power service.” 

Upon the original application, the 
Commission determined that a mini- 
mum bill should be established, rates 
to power consumers should be in- 
creased somewhat and rates to com- 
mercial lighting consumers should be 
slightly reduced. The commission finds 
that the rates proposed by the North 
American Company provide for these 
changes, and grants the application 
putting these rates in effect. 

The Commission had also concluded 
that a special contract with the Darling- 
ton Brass Works should be abrogated 
and the regular power rates made ap- 
plicable to this concern. The decision 
says, however: “We do not now feel 
that we can abrogate the contract un- 
der consideration due to the almost 
certain loss of the business, which 
would follow the increasing of rates; 
inasmuch as this particular company 
at times has consumed more than one- 
third of the entire sales of the utility, 
such a loss would materially affect 
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the operating expenses so as to result 
in necessary increases in rates to the 
remaining consumers. Where such a 
condition is the result of loss of busi- 
ness the allowance of a rate differential 
in order to retain the same may be 
justified.” 

The Cameron Light and Power Com- 
pany applied for a franchise under the 
Water Power Act (Chapter 755, Laws 
of 1913) to erett and maintain a dam 
for power purposes diverting about 
80 per cent of the water of Red Cedar 
River into Cranberry Creek. The Com- 
mission finds no necessity for the pro- 
posed water-power plant and dismisses 
the application. The main reason for 
refusing the franchise grant is the fact 
that there is no proof that the proposed 
undertaking will tend to improve navi- 
gation, but would undoubtedly destroy 
navigation in the Red Cedar River. The 
decision says: “However, much it may 
be the desire of the Commission to 
encourage the development of water 
powers in the state of Wisconsin, the 
Commission is restricted by this law 
from granting franchises for that pur- 
pose except upon the conditions 
specifically set forth in the Water 
Power Act.” This act expressly pro- 
vides that such franchises can be 
granted only upon showing that it will 
result in the improvement of naviga- 
tion. 

—— 
Arrangements for National Elec- 
tric Light Association Conven- 


tion Practically Complete. 

Through the concerted activity of 
the secretary, master of transportation, 
ard hotel committee, arrangements for 
a very successful convention by the 
National Electric Light Association 
have been practically completed. The 
convention meetings will be held in 
the Native Sons of the Golden West 
Building, San Francisco, Cal., June 
7 to 12. 

Four special trains, the red, green, 
blue and pink specials, have been ar- 
ranged for. Three of these will travel 
on circular tours, taking 23 to 30 days 
for the complete round trip which will 
include many stops at points of great 
scenic and electrical interest, besides 
a week’s stay at San Francisco. The 
general itinerary of these trains was 
given in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN of January 30, 
1915. It is urged that all desiring to 
take these special tours should make 
early reservations with George W. 
Elliott, master of transportation, 29 
West Thirty-ninth Street, New York 
City, from whom illustrated booklets 
giving the detailed itinerary of each 
trip can be obtained. 

The Hotel Committee has made ar- 
rangements at a considerable number 
ot fine hotels close to the convention 
hall. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 


No. 276.—MoonLicHT.—Although the 
matter may not be electrical, I venture 
to ask through your columns the reason 
for the different color of the moon when 
observed late on a bright afernoon be- 
fore full moon and when seen ordinarily 
on a clear night. In the former case it 
seems very white, while in the latter it 
has a distinct tinge of yellow.—D. L., 
River Forest, Il. 


No. 278.—SpeecH MAKING BY TELE- 
PHONE.—Is it feasible to arrange a sys- 
tem of loud-speaking telephones to enable 
a prominent public speaker to addess at 
the same time not only the audience gath- 
ered at the main meeting hall, but also 
people assembled in overflow meetings 
near by? Has this ever been done and 
with what success?—H. N., Philadelphia, 
Pa. 


No. 279.—E.ectric RADIATOR OUTLETS. 
—In southern cities where no permanent 
heating system is provided in buildings 
it is customary to use a small grate fire, 
oil stove or gas radiator on the few 
mornings when it is necessary to take 
the chill from the room. As the use of 
electric radiators is likely to increase for 
this purpose, is there any way to insure 
that wall outlets that would be ‘used for 
such radiators taking 600 to 1,000 watts 
would be wired for sufficient capacity ?— 
G. N. W., Galveston, Texas. 


No. 280.—CLosED-CircuIT BURGLAR 
ALARM.—A_ garage situated in the rear 
of a large residence is to be provided 
with a burglar alarm of the closed-cir- 
cuit type to prevent cutting or tampering 
of the wires. What kind of hattery is 
best suited and cheapest to use on this 
circuit?—A. T., Evanston, Til. 


Answers. 

No. 271.—THREE-PHASE DISTRIRUTION. 
—Under what conditions is it preferable 
for a central station to distribute three- 
phase, four-wire, and when should three- 
phase, three-wire be used, 2.300 volts 
being assumed in either case?—P. E, 
Wheaton, Il. 

The four-wire three-phase system of 
distribution is coming into favor more 
and more for general distribution with 
mixed loads on a large scale. It is at 
present used by some of the largest com- 
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panies in the country, among them being 
the Commonwealth Edison Company, of 
Chicago. In many states public service 
commissions having jurisdiction require 
that the voltage variation be kept within 
certain well stated limits—five per cent 
for lighting and ten per cent for power 
in Illinois—and it will often be found 
possible to keep within these limits with 
mixed loads when using four wires where 
the limits would be exceeded were three 
wires used. 

The four-wire circuit is the one to use 
for mixed loads where good voltage reg- 
ulation is necessary. Three-wire circuits 
answer the purpose and are the correct 
ones to use for balanced three-phase loads 
or where the single-phase load is small 
in comparison with the three-phase load. 
—I. L. K. R., Chicago, Il. 


No. 272.—E.ectric SHock.—In the case 
of electric shock, which is more danger- 
ous, (a) direct current or alternating cur- 
rent, (b) high frequency or low fre- 
quency, (c) high voltage with small cur- 
rent or low voltage with large current? 
—T. J. S, Butte, Mont. 


The question of electrical shocks and 
burns is one which has been given con- 
siderable thought by medical experts. 
Many theories have been advanced as 
to what physical phenomenon actually 
takes place in the human body as a re- 
sult of the passage of an electric cur- 
rent. In the end it is only possible to 
advance an opinion based on actual ex- 
perience and observation. In general, a 
higher voltage will cause a higher cur- 
rent to flow through the body than 
would be the case with a lower voltage. 
On the other hand, a longer duration 
of contact with a lower voltage through 
a perfect point of contact or a large 
number of points of contact would 
prove just as disastrous. Low currents 
at excessively high frequencies appar- 
ently do not cause any contraction of 
the muscles nor any great pain. This 
is very well evidenced in the practice 
of electrotherapeutics where frequen- 
cies above 10,000 cycles are used. In 
general, for equal voltages, more re- 
sponse will result from frequencies be- 
low 10,000 cycles and considerably less 
response at frequencies above 100,000 
cycles. Shocks are in a different class 
from burns. Electrocution could easily 
take place without any visible burns. 
An electric shock generally causes a 
cessation of respiration, which may be 
the result of the overstimulation of the 
brain, paralysis of the nervous system, 
or paralysis of the breathing organs re- 
sulting in cessation of the flow of oxy- 
gen to the blood. and generally termed 


asphixiation.—C. P. A., Wilkinsburg, 
Pa. 


No. 274.—TrUING Commutators.—In 
turning up a commutator it is difficult to 
secure a smooth surface because the mica 
segments are harder than the copper and 
therefore are likely to remain as small 
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ridges that will increase with wear of the 
copper. I was told recently that by soak- 
ing the commutator with oil the mica 
would become softened so as to give un- 
der the tool as readilv as the copper, and 
therefore make a perfectly true commuta- 
tor. Is this method effective? If so, how 
is the oil applied, by merely surrounding 
the commutator with oily waste or by m- 
mersing the entire commutator in oil? 
How long should the oil be applied ?— 
P. H. E., Ashtabula, O 

The practice of applying oil to the 
surface of a commutator in sufficient 
quantity to soften the mica is in gen- 
eral not a practical one. If a very small 
amount of copper is to be removed, the 
use of oil might be effective so tar as 
softening the mica is concerned, but the 
time required to accomplish the desired 
result would probably be greater than 
that needed to undercut the mica. Oil 
is highly detrimental to mica, and if 
applied at all lavishly may, and usually 
will, cause rapid disintegration of the 
mica, resulting in flat bars, burnt seg- 
ments and flashovers (more especially 
with rotary converters). For this rea- 
son the use of oil should be strongly 
discountenanced. 

It is true that high, hard mica seri- 
ously interferes with turning down a 
commutator with a cutting tool, but 
this can be greatly reduced by employ- 
in a low-cutting speed. Experience 
indicates that a speed below 550 teet 
per minute is ordinarily satisfactory. 

If the mica be undercut or slotted, all 
trouble from high mica will be eliminat- 
ed while the machine is being turned 
down and the operation of the machine 
will in almost all cases be improved. 
The commutators of machines having 
low peripheral speeds, so low that the 
centrifugal force is insufficient to throw 
out dirt, etc., should not be slotted, but 
all other machines seem to be the bet- 
ter for it. 

The use of a grinding tool instead 
of a cutting tool will usually do away 
with all trouble on account of high mica 
during truing-up the commutator. It 
has the further advantages that but a 
minimum of copper is reduced, and 
leaves a truer surface than is possible 
where a cutting tool is used. One oth- 
er advantage, and often a very impor- 
tant one, is that the commutator can be 
ground at normal speed, and even while 
operating in case of emergency, 
whereas with the cutting tool in nearly 
all cases speeds far below normal must 
be employed, and these are usually dif- 
ficult to obtain—I. L. K. R., Chicago, 
Ill. 


No. 275.—ExHaust FAN For RESTAU- 
RANT.—In a restaurant 50 by 80 feet in 
floor area would the slight added cost of 
a motor-driven exhaust blower installed 
in the adjoining kitchen and connected 
to a concealed pipe with several inlets 
along the rounded cornice of the room 
not justify itself in improved ventila- 
tion compared to using two ordinary ex- 
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haust fans installed in the upper part of 
rear windows, one in the kitchen and one 
in the restaurant?—S. P. F., Detroit, 
Mich. 

An exhaust fan with piped connections 
to registers located in the cornice of the 
kitchen and dining rooms of the restau- 
rant should give decidedly better ven- 
tilation (if the proper sized pipes and fan 
are used) than a single disk fan in each 
room. The volume of air should be cal- 
culated from the room dimensions and a 
fan capable of exhausting four complete 
changes of air per hour from the dining 
room and about eight complete changes 
of air from the kitchen should be select- 
ed. Enough registers should be installed 
so that the velocity of air through the 
register faces is not more than 350 feet 
per minute, using the actual free area 
of the registers as a basis for this cal- 
culation. A velocity of 600 feet per 
minute may be used in the pipes to the 
fan and 750 to 1,000 feet per minute for 
the discharge pipe from the fan to the 
outside air. Short turns in the air pipes 
should be avoided wherever possible, as 
these tend to cut down the amount of 
air handled by the fan because they offer 
more resistance to the passage of air. 

The following calculation may help to 
make this clear: Suppose the dining 
room is 50 by 50 by 15 feet and that 
four registers are to be placed around 
the room. Suppose, also, that the kit- 
chen is 30 by 50 by 15 feet and it will 
have only two registers. Assume that 
the registers used have 80 per cent of 
their face as free openings. 

Dining Room.—50 by 50 by 15=37,500 
cubic feet. 

At four changes of air per hour this 
equals 2,500 cubic feet per minute or 
2,500/4—625 cubic feet per minute per 
register. 

Free area of register is 625/300 or 2 
square feet. 

Actual area of register is 2/.8 or 2.5 
square feet. 

Registers measuring 19 inches quare 
will answer, but this is an odd size and 
an 18 by 20-inch register could probably 
be found in stock and would have the 
same area. 

The pipe running to registers should 
have the following cross-sectional areas: 

To last register 625/600 or about 1 
square foot or 12 inches square. 

To third register 2 square feet or 17 
inches square. 

To second register 3 square feet or 21 
inches square. 

To first register 4 square feet or 24 
inches square. 

Kitchen—30 by 50 by 15=22,500 cubic 
feet. 

At eight air changes per hour this 
means 3,000 cubic feet per minute for 
the room or 1,500 cubic feet per minute 
per register. 

Free area of register 
1,500/300 or 5 square feet. 


should be 
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Actual area of register would be 5/.8 
or 6.25 square ‘feet. 

A register 2.5 feet square could be 
used, 

The connecting pipe should be 1,500/600 
or 2.5 square feet in cross-sectional area 
for one register, or 5 square feet for two. 

Total—Pipe from dining room should 
have 4 square feet area; pipe from kit- 
chen should have 5 square feet area; 
pipe from both should have 9 square feet 
area or a little less. The pipe will then 
have to be reduced at the fan intake. 

The fan should be large enough to 
handle 5,500 cubic feet of air per min- 
ute. 

The discharge pipe should be not less 
than 5,500/1,000 or 5.5 square feet in 
cross section. 

The above figures are such as would 
be used by the best ventilating engineers 
when figuring on a high-class job. If 
the job under consideration does not re- 
quire the best possible ventilation, then 
the figures can be modified to suit the 
requirements. Heating and ventilating 
equipment manufacturers and dealers 
have catalogs showing fan capacities and 
from these a suitable fan or blower can 
be selected. But remember that a disk 
fan such as is often placed ir the rear 
window of a kitchen or restaurant will 
fail to give results if it is required to 
draw or to blow air through any but the 
shortest lengths of pipe—A. C. H. Hag- 
erstown, Md. 


No. 277.—BripceE Morors.—Is it neces- 
sary to operate lift or draw bridges by 
means of direct-current motors or can 
this be done satisfactorily by induction 
motors with secondary resistance con- 
trol? I have been told by a bridge en- 
gineer that direct-current machines must 
be used even though the only available 
supply is three-phase, 60-cycle current.— 
D. A. T., Chicago, Ill. 

The direct-current motor is the motor 
par excellence for lifting draw bridges 
and similar applications. For this class 
of work high starting torque, close con- 
trol and dynamic braking are necessary. 
The direct-current series motor, or the 
compound-wound motor as the case may 
be, possesses these characteristics; the 
control apparatus is the simplest, and the 
dynamic is very effectively obtained. 

The three-phase induction motor with 
variable resistance secondary also has 
high starting torque and good efficient 
running characteristics, and is coming in- 
to increasing favor for hoists, heavy- 
duty lifts, etc. The control apparatus is 
not quite so compact as that for direct 
current, and is more complicated. 

If direct current is available, direct-cur- 
rent motors should be used, of course. 
On the other hand when alternating cur- 
rent only is available, it is doubtful if the 
higher expense involved in installing the 
apparatus for converting to direct cur- 
rent is justified, except where the duty 
is particularly heavy. 

Querist might consult the ELECTRICAL 
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REVIEW AND WESTERN ELECTRICIAN for 
February 13, 1915, answer to No. 261, in 
which the remarks concerning alternat- 
ing-current hoist motors and dynamic 
braking apply, in general, to the present 
case.—I. L. K. R., Chicago, Ill. 

The use of alternating-current induc- 
tion motors with external rotor resistance 
will certainly give results equal to or bet- 
ter than direct-current motors when used 
on draw or lift bridges. An induction 
motor of this type should be capable of 
exerting from two to three times full- 
load torque at starting and that should 
be sufficient for all practical purposes 
when applied to lift bridges. The fact 
that induction motors with external ro- 
tor resistance are in use in hundreds of 
plants doing hoist duty and doing it sat- 
isfactorily should be conclusive proof that 
they are adapted to that kind of service. 
There are a great many such motors in 
use in this country doing hoisting for 
mines that have a rating of over 250 
horsepower each.—A. C. H., Hagerstown. 

The Scherzer rolling lift bridge re- 
cently completed for the Canadian Pa- 
cific Railway Company at Fort William, 
Ont., is operated by two 37-horsepower, 
680-revolutions per minute, 550-volt, 60- 
cycle, three-phase motors. The two con- 
trollers operating these motors are geared 
together. The two end locks are motor- 
operated by a two-horsepower, 1,200-rev- 
olutions-per-minute, 550-volt, 60-cycle mo- 
tor. The emergency brake is equipped 
with a three-horsepower similar motor. 
Operation of the bridge is completely 
successful with these alternating-current 
motors. The total weight of the steel- 
work and machinery is approximately 660 
tons.—J. A. S., Montreal, Canada. 

ee ee RSS 
Society for Electrical Development. 

The regular meeting of the Board or 
Directors of the Society for Electrical 
Development was held in New York 
on April 19. Henry L. Doherty, 
president, occupied the chair, and 
others in attendance were W. H. John- 
son, A. W. Burchard, Fred Bissel, F. 
S. Price, E. W. Rockafellow (repre- 
senting Gerard Swope), J. R. Strong, 
Hugh M. Wilson, Charles W. Price, J. 
M. Wakeman and J. Smieton. The 
general manager’s report showed a 
membership of 1,253, and a balance in 
the treasury of $67,270. 

It was voted to have the fiscal half- 
years (at which time the semi-annual 
dues are payable) begin April 1 and 
October 1 hereafter. 

In addition to the running expenses 
of the Society, the sum of $50,000 was 
voted to be expended in developing 
Electrical Prosperity Week, to be held 
the first week in December of the pres- 
ent year. This sum was requested by 
the executive committee in charge, and 
will be expended under the direction of 
the committee, with the co-operation 
and advice of the Society officers. 


774 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Electrical Engineering Problems. 


By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 

Problem 33. 

The ultimate temperature, dielectric strength and insulation resistance of the armature and field 
winding of a 25-horsepower, 230-volt, 1,200-revolution-per-minute shunt motor are to be determined 
after running the motor at full load for several hours. The temperature of the machine (cold) by 
thermometer is 25 degrees centigrade. Before starting the motor the armature and a variable series 
resistance are connected across the line and the armature current adjusted to 90 amperes. 
The difference in potential between two commutator segments, one under the positive brush and 
the other under the negative brush, is found to be 8.78 volts. These segments are then marked 
on the ends. The field winding and field rheostat are then connected across the line and the 
field current adjusted to 2.5 amperes. The potential drop in the field winding alone is found to be 
162 volts. The motor with starting box is then connected across constant-potential 230-volt 
mains, brought up to speed and loaded until the output is 25 horsepower at 1,200 revolutions per 
minute. 

The motor is operated continuously at rated load and speed until the ratio of potential drop to 
current in the shunt-field winding becomes constant. Under these conditions the shunt-field current is 
2.5 amperes and the potential drop in the shunt-field winding is 195 volts. The motor is then shut 
down and with the armature and a variable resistance connected across the line the armature cur- 
rent is again adjusted’ to 90 amperes. The armature is turned until the marked segments lie under 
the same brushes as before and the difference in potential between these segments is found to be 10.% 
volts. The motor is then disconnected from the 230-volt mains and all windings are connected to 
one side of a 500-volt main. The frame of the motor is connected to the other side of a 500-volt 
main through a 500-volt voltmeter of 60,000 ohms resistance. The voltmeter reads 45 volts. An al- 
ternating emf. of 1,500 volts is then impressed between all the motor windings and the frame for one 
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minute. 


Find (a) the ultimate temperature of the armature windings; (b) the ultimate temperature of the 
field winding; and (c) the insulation resistance between all the motor windings and the frame. 


SOLUTION OF PROBLEM 33. 


The resistance of the armature wind- 
ing at 25 degrees (centigrade scale is 
used throughout) is given by [6] 

R=8.78/90=0.0975 ohm. 

Similarly the resistance of the field 

winding by [6] is 
R=162/2.5—=64.8 ohms. 

Given the resistance of a copper con- 
ductor at 25 degrees, the resistance at 
any other temperature (¢t) is given by 
[17] 

R:=R2{1+0.00385 ( (t—25)] ohms. 

Solving this equation for t, we get 
[47]  t=(260R:—235Rz3)/R» degrees. 

Answer to Question a. 

The ultimate resistance of the arma- 
ture is given by [6] 

R=10.8/90=0.12 ohm. 

Since the resistance of the armature at 
25 degrees is 0.0975 ohm and the resistance 
at the ultimate temperature is 0.12 ohm, 
the unknown temperature is given by 
[47] 

t= (260 0.12—235 0.0975) /0.0975 
= (31.2—22.9) /0.0975=8.3/0.0975—85.1 
degrees. 

It should be noted that this is the av- 
erage temperature of the winding and 
that parts of the winding may be hotter 
than this. It is recommended in the 


Standardization Rules of the American 
Institute of Electrical Engineers that an 
addition of 10 degrees be made to the av- 
erage temperature and the resulting tem- 
perature (95.1 degrees in this case) is 
assumed to be the temperature of the 
“hottest spot” in the winding. The same 
Standardization Rules recommend that 
in any impregnated cotton, silk, paper or 
other fibrous insulating material the tem- 
perature of the hottest spot should not 
exceed 105 degrees centigrade, as the in- 
sulating properties of such materials are 
uncertain at higher temperatures. 


Answer to Question b. 

Since the field resistance at 25 degrees 
is 64.8 ohms and the resistance at the 
unknown temperature (t) by [6] is 

R=195/2.5=78 ohms, 
the unknown temperature (f) is given 
by [47] 
t= (260 78—235 X 64.8) /64.8—=78 degrees. 

Adding 10 degrees as before the tem- 
perature of the hottest spot is found to be 
88 degrees. 

In making the above tests it’is also 
desirable to place thermometers in vari- 
ous parts of the machine before and af- 
ter the run. The thermometer reading 
should be increased by 15 degrees when 


the thermometer bulb is separated from 
the winding by insulation and should be 
increased by 5 degrees when the ther- 
mometer rests upon a bare copper wind- 
ing or commutator bar. 


Answer to Question c. 

The circuit consists of a 60,000-ohm 
voltmeter and the winding insulation, 
which are connected in series across 500- 
volt mains. 

Since the voltmeter reads 45 volts the 
voltmeter current by [6] must be 
45/60,000 or 0.00075 ampere. The total 
drop being 500 volts, the drop across 
the winding insulation must be 500—45 
or 455 volts. The insulation resistance 
by [6] 1s then 455/0.00075 or 607,000 ohms 
(0.607 megohm). The Standardization 
Rules cited above suggest that this in- 
sulation resistance shall not be less than 
V:/(Kv.-a.+1,000) megohms where Vt 
is the rated terminal voltage of the ma- 
chine and Kv.-a. is the product of the 
rated terminal volts and line current di- 
vided by 1.000. 

The dielectric strength of the winding 
is assumed to be sufficient if the insula- 
tion between all the windings and the 
frame is not punctured by a voltage equal 
to twice the rated voltage plus 1,000 volts 
maintained for one minute. 
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7 ALTERNATING CURRENTS. 
Problem 83—Part I. 


A 12-pole induction generator which has a full-load capacity of 1,000 kilowatts is driven by a 
prime mover whose speed-load characteristic falls from 254 revolutions per minute at no load to 
252 revolutions per minute at full load. When delivering full load the slip must be 1.8 per cent. 
This machine is operating in parallel with a 1,500-kilowatt synchronous generator which is driven 
by a prime mover having such a speed-load characteristic that the frequency falls from 25.3 cycles 
at no load to 24.8 cycles at full load. Assume that the power delivered by the induction generator 
is proportional to its slip. 

(a) When the induction generator delivers 800 kilowatts, what are the slip, the frequency and the 
power delivered by the synchronous generator? (b) What adjustments should be made so that the 
frequency will be 25 cycles when these generators divide a load of 2,500 kilowatts properly be- 
tween them? — | 


Part II. 

A six-pole induction generator is operating in parallel with a four-pole synchronous generator. 
The governors controlling the speeds of these generators are adjusted so that the induction machine 
will run at practically a constant speed and the speed-load characteristic of the synchronous gener- 

- ator will fall 2 per cent from no load to full load. Both generators are rated to deliver 2,000 kilo- 
watts at 6,400 volts. The hot resistance of the rotor winding between terminals referred to the 
stator is 0.94 ohm. In determining the output of the induction generator neglect the resistance and 
reactance of the stator, the reactance of the rotor and all of the losses. This will, of course, give 
only an approximate solution, but the error is probably within about 10 per cent. (a) For what full- 
load speeds should the governors be adjusted so that these generators will properly divide a load 
of 4,000 kilowatts delivered at a line voltage of 6,400 volts and a frequency of 25 cycles? (6) With- 


out disturbing the governors, how will they divide a load of 2,000 kilowatts delivered at the same 


voltage? 


SOLUTION OF PROBLEM 83. 
Part I. Answer to Question a. 
When an induction machine is running 
as a motor, its speed is a little below that 
of synchronism. If the frequency of the 
circuit to which it is connected is in some 
way maintained constant and the speed of 
the machine is increased above that of 
synchronism, it will then act as a gen- 
erator. This action is similar to that 
which takes place with a direct-current 
shunt machine which is connected to a 
constant-potential circuit. If, for ex- 
ample, the no-load speed is 1,200 revolu- 
tions per minute, it will act as a motor 
and deliver mechanical power when run- 
ning at a speed of 1,150 revolutions per 
minute, but it will act as a generator and 
deliver electrical power if driven at a 
speed of 1,250 revolutions per minute. 

The division of load between two syn- 
chronous generators operating in parallel 
is determined by the fact that their speeds 
must be such as to make their frequencies 
equal. The division of load between an 
induction generator and a synchronous 
generator which are operating in parallel 
is determined by the fact that the induc- 
tion machine must be driven at a certain 
per cent above its synchronous speed for 
a given output. Synchronous speed is 
determined by the frequency of the syn- 
chronous generator. The application of 
this principle and the data regarding the 
speed-load characteristics of the prime 
mover will enable us to determine how 
a given load will divide between the gen- 
erators. 


For an output of 800 kilowatts the slip 

must be 
s==8000.018/1,000 
=0.0144. 

The actual speed of the induction gen- 
erator is determined by the speed-load 
characteristic of its prime mover. The 
speed falls two revolutions per minute 
from no load to full load, so that for the 
given output it must be 

N=254—800 2/1,000 
=252.4 revolutions per minute. 

This speed is 1.44 per cent greater than 

synchronous speed, which must be 
Ns=252.4/1.0144 
=248.8 revolutions per minute. 

Since the induction generator is wound 
for 12 poles, the frequency for which its 
synchronous speed is 248.8 revolutions per 
minute is 
by [41a] f=12X 248.8/120 

i =24.88 cycles. 

The frequency of the synchronous gen- 
erator must therefore be 24.88 cycles. The 
power delivered by it is 

P=1,500X (25.3—24.88) / (25.3—24.8) 
=1,260 kilowatts. 

Answer to Question b. 

When a load of 2,500 kilowatts is di- 
vided properly between them, the induc- 
tion generator must deliver 1,000 kilo- 
watts and the synchronous generator, 1,500 
kilowatts. At present the frequency of the 
latter is 24.8 cycles when this load is de- 
livered. Therefore the speed-load char- 
acteristic of the synchronous generator 
must be raised until the full-load fre- 
quency is 25 cycles. The synchronous 


speed of the induction generator for this 
frequency is 
by [41a] Ns=120X25/12 

=250 revolutions per minute. 

Since the generator is to deliver its full 
load of 1,000 kilowatts, its actual speed 
must be 1.8 per cent greater than this. 

N=1.018X 250 
=254.5 revolutions per minute. 

Therefore the speed-load characteristic 
of the induction generator must be raised 
so that the full-load speed is 254.5 revo- 
lutions per minute. 

Part II. Answer to Question a. 

Under the assumptions here given the 
power delivered by an induction generator 
is 

P=sV?/r. 

V is the line voltage and r is the equiv- 
alent single-phase resistance of the rotor 
winding referred to the stator. In this 
case 

P=sX 6,4007/0.47 
= 87,300000s. 

If they are to divide a load of 4,000 
kilowatts properly, each one should de- 
liver 2,000 kilowatts. For a frequency of 
25 cycles the speed of the synchronous 
generator is 
by [41a] N:=120X25/4 

=750 revolutions per minute. _ 

At this frequency the synchronous 

speed of the induction generator is 
Ns=120X25/6 
=500 revolutions per minute. 

If the induction generator is to deliver 
2,000 kilowatts, its slip must be 

$= 2,000,000/87,300,000 
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=0.0229. 
The actual speed must be 
N2=1.0229X 500 
=511.5 revolutions per minute. 

Answer to Question b. 

If the full-load frequency is 25 cycles 
and there is a drop of 2 per cent from 
-no load to full load, the no-load frequency 
1S 

25/0.98=25.51 cycles. 

The load that the alternator delivers 

for any value of the frequency, f, is 
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P,= (25.51—f )2,000/0.51 kilowatts. 


The load that the induction generator 


delivers for any value of the slip, s, is 
P2=83,700s kilowatts. 
Synchronous speed for the induction 
generator is 
=20f. 
The slip is 
s= (511.5—20f ) /20f. 
Thus 
P.=83,700 (511.5—20f ) /20f kilowatts. 


DIRECT CURRENTS. 


Problem 34. 


A direct-current milliammeter has a resistance of 3 ohms and is 
designed for a full-scale deflection with a current of 25 milliamperes. 
(a) What resistance must be connected in parallel with the milliam- 
meter so that a full-scale deflection of the needle will indicate 50 am- 


peres? 
meter at full-scale deflection ? 


(b) How much power will be absorbed by the resulting am- 
(c) How much current would this 
ammeter take if connected across a 115-volt line? 


(d) What re- 


sistance must be connected in series with the milliammeter so that 


full-scale deflection of the needle will indicate 150 volts ? 


(e) How 


much power will be absorbed by the resulting voltmeter when con- 


nected across a 115-volt line? 


(f) At what point on the series re- 


sistance should a tap be located so that a full-scale deflection of the 


needle will indicate 15 volts? 


(g) If the 150-volt voltmeter is con- 


nected in series with a 20-ohm lamp load across a 115-volt line, how 
much current will the voltmeter take from the line? 


This problem illustrates the difference between a direct-current 


voltmeter and ammeter. 


ALTERNATING CURRENTS. 


Problem 84. 


A three-phase, 25-cycle, 6,400-volt induction generator has a full- 


load capacity of 2,000 kilowatts. 


It is wound for 36 poles. 


The 


true resistances of the stator and rotor windings at 25 degrees 
centigrade when measured between terminals, are 0.558 and 0.0760 
chm, respectively. The ratio of transformation 1s 6,400 to 2,068 


volts. 
given in the following table. 
grade: 


No load 


oess@eeevneve ooo o 


Rotor blocked 


The data taken at no load and with the rotor blocked are 
The temperature is 25 degrees centi- 


Line voltage .......... 6,400 
Line current .......... 90 
Pôwer 0463466 en seen 47,800 
Line voltage .......... 2,160 
Line current .......... 366 
POWER ccc baw sa eeee 374,000 


Assume that the ratio of effective to true resistance is the same 
for the rotor as for the stator at a temperature of 25 degrees centi- 
grade. Assume that the running temperature is 80 degrees. 

(a) What is the approximate value of the slip when this gen- 


erator delivers its rated load? 


(b) 


What are the output, the eff- 


ciency and the power-factor when this generator is operating at a slip 


of 2.37 per cent? 


This problem illustrates the method of calculating the performance 


of an induction generator. 


Answers to the above problems and two new problems will appear 


in the next issue. 
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Since the total load delivered is 2,000 
kilowatts 
P,+P2=2,000 
(25.51—f ) 2,000/0.51 
+-83,700 (511.5—20f ) /20f=2,000. 

Or 

(100,000—3,920f) + (2.140,000/f—83,700) = 
2,000. : 
This reduces to 
f-—3.65f—546—0. 

Solving this equation by the quadratic 

formula gives 
f=25.25 cycles. 

Substituting this value of the fre 
quency in the expressions for the out- 
puts of the two generators gives 

P,=1,020 kilowatts 

and P2=1,080 kilowatts. 

These add up to 100 kilowatts in ex- 
cess of the total power delivered. The 
reason is that it is not possible on a slide 
rule to solve the equation for f accurate- 
ly enough. The division of the load is 
very sensitive to a change in the fre- 
quency. From the equation for the power 
delivered by the synchronous generator 
it is seen that a change of 0.01 cycle pro- 
duces a change of about 40 kilowatts in 
the output. 

—_____-+-e—____— 


Civil Service Examination for 
Electrical Expert Aid. 


The United States Civil Service Com- 
mission announces an examination for 
electrical expert aid (ship) on May 12, 
at the usual places, to fill a vacancy in 
the department of construction and re- 
pair, Navy Yard, Washington, D. C., at 
a salary of $4 per diem, and other va- 
cancies as they may occur requiring 
similar qualifications at any United 
States navy yard or naval establish- 
ment. 

Competitors will be examined in the 
following subjects, which will have the 
relative weights indicated: Mathe- 
matics and materials, 20; practical 
questions in electricity, 30; technical ed- 
ucation and experience, 50. The duties 
of this position require a theoretical 
knowledge of all kinds of electrical ap- 
paratus used on board naval vessels, 
capability of preparing specifications 
and requisitions for electrical material 
for ships undergoing construction and 
repairs, making of tests of electrical 
auxiliaries in use on shipboard, and of 
estimating the time, material, and cost 
of making repairs of electrical equip- 
ment on ships. 

Applicants should have a general 
knowledge of the laws of electricity and 
magnetism, and a practical knowledge 
of the design, construction, and testing 
of dynamos, motors, electrical instru- 
ments, material, and electrical auxili- 
aries used in the distribution and ap- 
plication of electric power on naval ves- 
sels, and compiling the results of such 
tests. Applicants must be 23 years of age 
or over. 
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Motor Control in Steel Mills Discussed at Pittsburgh. 


Industrial Power Meeting of American Institute of Electrical Engineers. 


The 308th meeting of the American 
Institute of Electrical Engineers was 
held at the Fort Pitt Hotel, Pitts- 
burgh, Pa., April 15-16, 1915. The 
meeting was called to order on Thurs- 
day morning by J. W. Welsh, chair- 
man of the Pittsburgh Section. 
the absence of President Lincoln, who 
was indisposed, David B. Rushmore, 
chairman of the Industrial Power Com- 
mittee, which committee had arranged 
the program for the meeting, presided. 

Mr. Rushmore outlined the great 
progress which has been made in elec- 
tric power installations in various in- 
dustries, until now this part of the 
business of the companies supplying 
electric current in the cities of the 
country has assumed a very large pro- 
portion. Because of the spread of the 
use of electric power, the profession of 
electrical engineering is now divided 
into a number of branches, such as 
those relating to transportation, com- 
munication, industrial power or motor 
application, etc. The underlying ob- 
ject of the greater part of human ac- 
tivity is to procure and transport raw 
materials and then to transform them 
into commodities for general consump- 
tion. In this transportation and trans- 
formation electric power plays a most 
conspicuous and increasingly promi- 
nent part in all lines of human en- 
deavor. 

The secretary of the Institute, F. L. 
Hutchinson, addressed the meeting 
briefly concerning the activities of the 
Institute. | 

A. G. Pierce, who had active charge 
ot the preparation of the program for 
the meeting, stated that what was de- 
sired particularly was to make the dis- 
cussion at the meeting constructive, 


and that at each of the sessions certain. 


general topics were to be considered: 
industrial control in the foundry; di- 
rect-current control in the steel mill, 
except hoisting; the direct- current 
hoist controller; and alternating-cur- 
rent control problems. 

R. H. McLain then presented a paper 
on “Industrial Control in the Foun- 
dry.” 

Industrial Control in the Foundry. 

Most of the control devices which 
are required in a foundry do not differ 
very materially in their functions from 
control devices in other industries. 
However, they have to encounter an un- 
usual degree of dirt. Proper inclosing 
cases and the latest types of safety 
protection are advantageous. The crane 
renuires a special kind of control. The 


difference between alternating-current ` 


control and direct-current control is 
discussed and it is shown that for most 
cases, where cranes are properly se- 
lected and arranged, there is no need 
of converting alternating current into 


in- 


direct current to accomodate foundry 
cranes. For maximum hook speed of 
15 feet per minute and less, ordinary 
rheostatic controllers are practically al- 
ways suitable without very special pre- 
cautions being taken to adapt them for 
foundry seryice. For maximum hook 
speeds above 15 feet per minute, it is 
sometimes necessary to use special ar- 
rangements. On direct current, a con- 
venient method is to use a shunting 
resistance across the armature for ob- 
taining creeping speed. For alternating 
current, it is necessary to provide a 
large number of controller points and 
sufficient resistance to reduce the 
torque at starting to about 25 per cent 
of normal torque. While it is true 
that direct current gives a nicer and 
more convenient control for creeping 
speeds, yet alternating current provides 
good enough control for practically all 
cases. 

H. S. Newlin, in opening the dis- 
cussion, said that in no other line of 
the metal arts is the simplicity and 
safety of the equipment so important 
as in the foundry. Conditions in the 
foundry are such that the controlling 
elements must be fool-proof, with the 
removal of the human element as far 
as possible. This is obtained by means 
of the magnetic switch. This type of 
control is possible on every stationary 
unit of equipment, whether using al- 
ternating or direct current, continuous 
or intermittent service. In his opin- 
ion, the lifting magnet has proven one 
of the most essential labor-saving de- 
vices about the foundry, yet the in- 
stallation of the magnet means nothing 
if the proper controlling elements are 
not correctly designed and of liberal 
proportions. With reference to the 
crane, while the alternating-current 
motor is an ideal one for crane opera- 
tion, this type has not been accepted 
as standard equipment in steel mulls 
and until its adoption in the steel mills 
he did not think it would be intro- 
duced into the foundry. The practice 
of the day is to utilize the jib crane 
with pneumatic hoist for all the floor 
work, such as drawing patterns and 
handling flasks and molds to and from 
the molding machines, with the large, 
speedy cranes to handle spotting of 
molds, pouring, taking out and trans- 
ferring castings. Dynamic braking is 
becoming general on all types of di- 
rect-current cranes, and its purpose 
and dependability are familiar to all. 
Accurate lowering speeds, essential in 
closing large molds, has become pos- 
sible only through the use of dynamic 
braking. He would advocate the in- 
stallation in all cases of magnetic con- 
trol systems, and although the initial 
investment is higher, the lower cost of 
maintenance and the element of safety 
will easily cover the additional outlay. 


T. E. Tynes stated that his company 
was equipping the cranes with auto- 
matic control as fast as possible. Ex- 
perience showed that it was a wise 
thing to do, not only from the stand- 
point of safety, but of maintenance 
costs. With automatic braking they 
could secure slow speeds, creeping 
speeds, and fast speeds, with absolute 
protection from plugging and severe 
strains due to careless operation. 

Max Hartenheim called attention to 
the use of the Ward Leonard control 
where the crane has to run under vary- 
ing loads at very wide ranges of speed, 
and where only alternating current is 
available. In some cases it will be use- 
ful to compare this method with that 
proposed by the author, as the increase 
in first cost might well be counter- 
balanced by the additional advantages, 
especially with increased speed. 

Brent Wiley thought that it would be 
well to give more attention to the con- 
trol of the trolley. In foundry service 
some of the cranes are doing very 
rapid work, in fact there is no service 
where a crane gets harder work than 
in the general running practice of a 
foundry. While it is operated by a 
small motor that has perhaps better 
protective features than the larger type 
of motors, there is no apparatus in 
service that has been used more than 
the trolley motor. Tests have been 
made on 220-volt motors of 75 horse- 
power capacity, normal amperes about 
30, that would be plugged and would 
be taking a load of something like 120 
or 130 amperes. This condition, un- 
doubtedly, could be improved by the 
proper application of magnetic control, 
and would not only increase the speed 
of the crane, by adding to its work- 
ing capacity, but would also give ma- 
terial protection to the electrical fea- 
tures of the motor itself. 

James Farrington stated that there 
was one weak feature in the automatic 
control, in the armature circuit open- 
ing up or the trolley line burning, and 
if the operator should fail either to 
throw his controller off or pull out his 
switch the load would be dropped. He 
had overcome that by using a series 
switch which is operated in series with 
the field circuit. 

S. C. Coey said that in connection 
with the modern lifting magnet they 
have less trouble than with any other 
type of electrical apparatus. The only 
trouble is in the controller, and the 
control of lifting magnets is a prob- 
lem which is not easy of solution. In 
the matter of arc welding there was 
one point overlooked quite generally, 
and that is the effect of the ultra-vio- 
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let and infra-red rays from the electric 
arc on the eyes of the operator, which 
ıncapacitates the men through very se- 
vere headaches. A number of glasses 
are furnished by optical companies 
that will prevent this effect. In his 
opinion, it is wise to have periodical 
examinations of the men to see what 
the effect of the arc welder is on the 
health of the operators. As to crane 
control, in the bridge and trolley it is 
possible to get practically as good re- 
sults with alternating current as can 
be obtained with direct current, but in 
the hoist control he believed that the 
factors favored direct current. This 
gives a flexibility that is impossible on 
alternating-current hoists. They have 
replaced their mechanical brake equip- 
ment with a divided power and dy- 
namic-braking hoist control, using two 
series brakes. In order to overcome 
the unsafe points of this control, they 
are installing a double control circuit 
on the armature circuit of the hoist 
motor. 

Francis J. Burd said that the best 
arrangement he had heard of is to put 
a mechanical governor on the main 
hoist motor and put the contact on the 
governor in series with the shunt 
switch to break the line circuit, cutting 
power off in that way, to set the brake. 
With reference to crane control, espe- 
cially as applied to alternating-current 
hoist motors, he questioned whether a 
face-plate type of control is more 
adaptable to alternating crane motors 
than the drum type, on account of the 
fact that more points are afforded on 
the face-plate type than the drum type. 
Of course, the face-plate type has the 
objection of being open, with its live 
part exposed to the operator and to the 
dust which is always present in a 
foundry. 

C. M. Bartlett described an electric 
resistance furnace in which the object 
is three-fold: (1) to obtain a device 
which will give absolute control of the 
temperature or the heating in the 
working chambers; (2) a heating cham- 
ber which will give a reducing atmo- 
sphere so as to eliminate the losses by 
oxidation and scaling; and (3) to 
make the furnace as efficient as pos- 
sible. The method is to construct the 
furnace similar to the ordinary oil- 
fired furnace and line it with a sub- 
stance which has a negative tempera- 
ture coefficient. The furnace at first 
is at a higher voltage than is used in 
operating at a normal temperature. As 
the temperature rises more current 
flows, and if there was a constant sup- 
ply of voltage the temperature would 
attain a value which would cause the 
lining of the furnace to burn out, so 
the furnace is provided with a trans- 
former having sets of taps on the sec- 
ondary which will permit adjustment 
to obtain the voltage constant at the 
desired temperature. 


Jems from 
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J. S. O’Donovan asked if there was a 
way to temper high-speed metal suc- 
cessfully in an electric furnace. 

C. M. Bartlett replied that that was 
more a question of chemistry than it 
is of electricity. He believed there had 
been some forms of electric furnace of 
the bath type used for tempering high- 
speed steel, but it was claimed that 
the bath had a chemical reaction upon 
the steel. 

In closing the discussion, -Mr. Mc- 
Lain said that when it comes to se- 
vere service on lowering, there is no 
question that dynamic braking is the 
only thing which will stand up. He 
knew of numerous installations where 
alternating current actually had been 
used with success, but none of these 
on really severe work. He heartily 
agreed that magnetic control is the 
thing to be used in all cases, and the 
only factor which limits the use of it 
is the expense. In certain small foun- 
dries handling small material, it is 
hardly worth while to put in magnetic 
control; the magnetic control would be 
larger than the crane. A Ward Leon- 
ard control gives ideal results, and the 
only reason it is not used more gen- 
erally is that it costs more than any 
other form of control, both for first 
cost and power consumption. 

At the Thursday afternoon session, 
H. F. Stratton presented a paper on 
“Mill Controllers,” and Charles R. 
Riker abstracted the paper on “Steel- 
Mill Controllers from the Operator’s 
Standpoint,” by James S. Riggs. 

Mill Controllers. 


Electric power is largely supplanting 
all other types of puwer for steel-mill 
work, probably on account of its su- 
perior controllability. In almost any 
type of mill control the object is to 
start, stop and reverse the machine 
and its load in the snortest space of 
time, work done at constant speed be- 
ing of minor importance. This leads 
to an investigation of the accelera- 
tion of motor-driven machines. The 
ratio gearing between the motor and 
the machine is one of the important 
factors intluencing the time of starting 
and stopping the machines. Analysis 
is made of the effect of gear ratio be- 
tween motor and machine, and equa- 
tions are deduced from which can be 
calculated the best ratio of gearing for 
quick starting, quick stopping, or 
quick starting and stopping. While 
these equations may be used to de- 
termine theoretical limitations of speed 
and acceleration, any deductions drawn 
from their use must necessarily be 
modified by practical considerations. 


Steel-Mill Controllers From the Oper- 
ator’s Standpoint. 

The writer discusses control prob- 
the operator’s standpoint, 
in connection with bloom-mill and 
rolling-mill machinery. The most im- 
portant consideration is that no pro- 
vision for emergencies can be allowed, 


and when the ingot or bloom leaves the © 


furnaces for the rolls it must be kept 
moving until it reaches the cooling 
beds. <Any interruption in this cycle 
means scrap material and lost time. 
To fulfill these requirements the equip- 
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ment must always stand up to the serv- 
ice and be as nearly tool-proof as 
possible. The full magnetic control 
meets the above requirements better 
than any other type. The requirements 
of the different classes of machinery 
are tabulated and from this tabulation 
it is shown that the control can be 
standardized in four distinct types, one 
or the other of which will meet all con- 
ditions of mill equipment: (1) Full re- 
verse single-speed type. (2) Full re- 
verse multispeed type. (3) Full re- 
verse multispeed type with dynamic 
braking. (4) Non-reverse push-button 
type. In conclusion the author points 
out that the conditions to be met and 
their solution should be kept as uni- 
form as possible and the aim should 
be towards simplicity. The expense of 
duplication would be avoided by stand- 
ardization of parts, and this would also 
permit comparison of different makes 
of apparatus on an equal basis. 


A. G. Pierce drew attention to the 
matter of standardizing referred to in 
the paper by Mr. Riggs, which is re- 
garded as a very valuable feature. If 
it were possible to have the steel-mill 
apparatus standardized in such a way 
that it would be possible to get the 
panels so much alike that general uni- 
formity can be secured, it would most 
certainly result in cheaper first cost, 
bring about simplicity in manufacture, 
less cost in upkeep, and certainly sim- 
plicity in operation. 

Glenn E. Stoltz said that the aver- 
age speed of a table or machine must 
be definitely determined, and from 
tests on similar apparatus the friction 
load can be assumed. If the apparatus 
to be driven is a mill table, the motor 
should be geared to give a speed some- 
what above that specified, so that the 
actual speed desired will be obtained 
under average operating conditions. 
When operating the table at constant 
speed, the motor should run from 20 
to 30 per cent above its rated speed, 
which is equivalent to approximately 
60 per cent of its full-load capacity. 
This permits the motor to run light 
for a period of time and allows the 
commutator to polish. If the size of 
the motor is such that it operates at 
full load or overload when running a 
table at constant speed, the motor is 
not given an opportunity to polish its 
commutator, which reduces its ability 
to withstand the peaks without incur- 
ring excessive maintenance. Very 
often too large a motor is selected in 
order to get quick acceleration. Ex- 
cessive speed on the table does not 
necessarily mean greater dispatch in 
handling the material, as the metal may 
skid. Although the commutator has an 
opportunity to polish at this excessive 
speed, the plugging or braking current 
is very severe when the motor is re- 
versed at the high speed. 

M. A. Whiting remarked that a good 
many engineers appreciated in a gen- 
eral way a good many of the consid- 
erations regarding acceleration and 
gear ratios, but few of the men who. 
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appreciated these facts in a general 
way ever analyzed them theoretically. 
The formulas in the paper by Mr. 
Stratton covered a large part of the 
cases which arise on reversing mill ma- 
chinery, but did not cover all the cases. 
If the friction is very light compared 
with the torque during the acceleration 
period, that is, during the period of cut- 
ting out the resistance, the free run- 
ning speed will, of course, be very 
much greater than the speed at which 
‘the armature resistance acceleration is 
completed. In this case the speed-time 
curve can be computed by taking the 
successive increments of speed, while 
the motor is accelerating on the 
series speed characteristic, and com- 
puting step by step the increments of 
time necessary to accelerate from one 
value of speed to another, plotting 
these in the form of a curve, for ex- 
ample, with the time horizontal and 
the speed vertical, and thus a curve 
is produced in which the area repre- 
sents the distance. It is an easy mat- 
ter, having plotted such an acceleration 
curve for a given gear ratio of motor, 
driving machinery, etc., to include the 
retardation. 

J. A. Albrecht pointed out that the 
operations of some mills are entirely 
too fast as far as handling the steel 
is concerned. The operator has certain 
operations to perform before the in- 
got goes through the mill, and it takes 
a definite time to do this. The men in 
the engineering departments are called 
to reverse the tables probably twice 
as fast as the men can handle the 
steel, and the operating men do not 
take that point into consideration. 

Edwin J. Murphy remarked that 
there was no doubt that much of the 
apparatus in a mill was either over- 
motored or under-motored, and that 
wherever possible the operating men 
should make calculations to find some 
rational basis on which they could cal- 
culate the power required, and in this 
way a great deal of unnecessary work 
and sometimes very costly blunders 
could be avoided. He remarked that 
Mr. Riggs seemed to advocate the use 
of dynamic braking instead of plug- 
ging, but he did not suppose that 
meant for all applications. He pre- 
sumed in cases where it is desirable to 
make an accurate stop dynamic brak- 
ing might be preferable. 

R. H. McLain, with reference to Mr. 
Riggs’s paper, advocated the use of a 
standard coil and constant continuous 
voltage rather than the application of 
extra series resistance with the coil. In 
connection wtih Mr. Stratton’s paper, 
he desired to add the weight of evi- 
dence, if there was any one who 
doubted the advisability of calculating 
the matter of gearing. He cited some 
examples to show the necessity for 
this calculation. 
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K. A. Pauly said ‘there was a general 
feeling on the part of practical men 
against the use of mathematics. He 
believed it was of prime importance to 
make calculations in advance of the ap- 
plication of control. He had looked 
into an application where it was shown 
conclusively that what appeared to be 
the slowest operating condition was 
actually the highest, and the same thing 
was proven very conclusively at Gary, 
where the lifting tables were geared 
for a lower speed and actually operated 
faster. There has been a tendency in 
the past to generalize too much, to 
make assumptions where the facts were 
not known, and to assume that cer- 
tain factors which were difficult to 
compute were negligible. 

Jacob F. Motz said that the magnetic 
switch displaced the manual controller 
because it was found that the more 
controllers one man could operate the 
better could these operations be kept 
in step with one another, and the fewer 
number of men who have to act in 
unison the more accurate will that ac- 
tion become. It was impossible to as- 
semble more than a limited number of 
manually operated controllers, even 
though controlling levers were used, 
about one man, and this being accom- 
plished very easily with the use of mag- 
netic controllers and their masters, 
there was but one thing to do and that 
was to use the magnetic controllers. 
He called attention to the vast differ- 
ence in gear reduction used to connect 
the motors to their load, where the 
load and motor sizes remain the same, 
and he believed that this would be a 
good place for the electrical engineers 
to step in and improve conditions. He 
believed there were many points con- 
cerning the actual make-up of the con- 
trollers and the construction of the in- 
dividual units that go to make up the 
controller which should be discussed. 

S. C. Coey believed there had been 
more mistakes made in determining the 
proper gear ratio on mill tables than 
in any other application of electricity 
in the iron and steel industry. There 
were some features not covered in Mr. 
Stratton’s paper, and one was the fric- 
tion load. He knew of one new mill 
table which, after it was in operation 
for a few months, became so well 
loosened up that the friction load was 
reduced to such an extent that it was 
necessary to cut out the last step on 
the controller and run it on resistance. 
He agreed with Mr. Riggs concerning 
the use of a magnetic controller in a 
large number of cases. There was one 
place, however, where criticism could 
be made of it, and that is where two 
or three different operators use the 
same master controller at different 
points in the 24 hours, and it is in 


connection with the master controllers. 


that the manufacturers have failed 
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more than in any other point. He be- 
lieved the master controller should be 
so heavy mechanically that a man can- 
not break it, and most of the steel 
mills in the country have designed mas- 
ter controllers of their own simply to 
get heavy mechanical resistance to 
abuse. He had found that in auto- 
matic control in certain cases they had 
practically eliminated the upkeep on 
motors and controllers, though, curious 
to relate, they had increased trouble 
on the mechanical end. The only so- 
lution that could be suggested that 
seemed to apply to the case was the 
fact that with the magnetic controller 
in most cases there is a much greater 
first rush of current than is had with 
the manual. 

Paul Caldwell remarked that in con- 
nection with the crane hoist on dy- 
namic braking, the dial controller to 
be successfully operated requires five 
trolley wires, whereas, the drum con- 
troller may be applied to the same 
work with four trolley wires. In the 
dial controller by virtue of the fact 
that the segments are placed one after 
the other in what may be termed nu- 
merical order, it is impossible to get 
an individual adjustment of the resist- 
ance, which can be secured with a drum 
type of controller. The drum type of 
controller, therefore, lends itself to a 
more flexible application for the work 
than a dial controller does. 

T. E. Tynes said there were many 
hundreds of different types of motors, 
and he wanted to put in a plea for 
standardization. Why did not the mo- 
tor manufacturers, when they got a 
good thing, stick to it? There is a 
great expense attendant upon keeping 
the repair parts in so many different 
types of motors as were now in use. 
It meant the tying up of a consider- 
able amount of capital. 

K. A. Pauly replied that the funda- 
mental reason for the great variety of 
motors is the fact that the whole de- 
velopment of the art has taken place in 
such a comparatively short time that 
there are still old machines which are 
inefficient and inadequate to meet the 
service still in use. That means i 
most plants there are representatives 
of all stages of development. The 
manufacturer desires that the user shall 
standardize his practice. There is 
cause for complaint on both sides, but 
the matter will straighten itself out. in 
his opinion, when the art is older and 
there are not so many changes made 
in motors, as 1s the case with other 
methods of drive, such as the steam en- 
gine. 

W. T. Snyder said that the simple 
equations given by Mr. Stratton in his 
paper should be appreciated by oper- 
ating men and they should learn to 
use these equations in connection with 
an ammeter, voltmeter and stop watch. 
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Operating men are sometimes sus- 
picious of theoretical calculations, but 
they should not take the stand that 
they want to disregard them alto- 
gether. A lot of good could be done 
through a committee in reducing the 
number of different types of motors 
and other apparatus in use. Any move 
towards standardization must compre- 
hend all the apparatus, motors, con- 
trollers, etc., as no satisfactory results 
would be obtained by considering only 
one type of apparatus. 

M. A. Whiting referred to the fact 
that the industry is constantly pro- 
gressing, and that it was a difficult mat- 
ter to standardize apparatus. 

K. A. Pauly called attention to the fact 
that in induction motors alone, consider- 
ing only sizes from 1 to 200 horsepower, 
there are frequently 15 different ca- 
pacities which must be designed for 
five different voltages—making 75 in 
all; that there are three frequencies, 
25, 40 and 60 cycles, raising the num- 
ber to 225; the speeds will average four 
principal speeds, making a total of 900, 
and in turn, considering waterproof, 
fire-resisting and ordinary insulations, 
and open, inclosed, and semi-inclosed 
types, as well as types suitable for 
cranes, mill and constant rating, with 
other special ratings, and other sub- 
divisions of types of apparatus, it 
makes the total about 1,500. He be- 
lieved that the manufacturers would ap- 
pieciate suggestions from the users as 
to where to begin to make the reduc- 
tion. 

H. D. James said that ten years ago 
it was usually a race between the me- 
chanical man and the electrical man as 
to adding reserve power on the mill, 
but in recent years there had been a 
decided movement toward reducing the 
speed and voltages to a comparatively 
few, and the work of standardization 
would undoubtedly go on from time to 
time as the art became more stable. 

Graham Bright suggested that if the 
art of steel manufacture was at a 
standstill, the motor manufacturer 
could bring out a motor which could 
be standardized, but the steel mill is 
being improved right along, and as the 
manufacturers bring out a motor which 
will meet a certain set of conditions, 
the steel-mill operators bring out a new 
set of conditions which are more se- 
vere in many cases, and which make 
it necessary for the manufacturers to 
immediately bring out a new motor. 
The conditions of lack of standardiza- 
tion are caused by the advance in the 
art, on both sides, which will probably 
continue for some time. 

C. D. Knight recommended that a 
committee be formed from the mem- 
bers of the American Institute of Elec- 
trical Engineers and the Association of 
Iron and Steel Electrical Engineers, 
with both manufacturers and operating 
men On it, to get together to determine 
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just what is necessary on magnetic- 
control panels and other control de- 
vices to meet the requirements. There 
may be some mistakes made, but in the 
long run such work would result in 
some degree of standardization. 

A. G. Pierce agreed that a commit- 
tee should be appointed to consider the 
matter of standardization, and on his 
motion a vote was passed by the meet- 
ing approving the appointment of a 
committee of the American Institute 
of Electrical Engineers to co-operate 
with a similar committee of the Asso- 
ciation of Iron and Steel Electrical 
Engineers to bring about some con- 
certed action in the matter. 


Mr. Stratton then closed the discus- 
tion. 

President Lincoln presided at the 
Friday morning session. The paper on 
“Control of Direct-Current Hoists in 
Iron and Steel Mills,” by E. G. Stoltz 
and W. O. Lum, was presented by Mr. 
Stoltz. This was followed by the paper 
on “Direct-Current Control for Hoist- 
ing Equipment in Industrial Plants,” 
by W. T. Snyder. 


Control of Direct-Current Hoists in 
Iron and Steel Mills. 


The control problem discussed in this 
paper is confined entirely to a typical 
example of a skip hoist. An outline 
of the conditions existing in the case 
of this particular application is given 
in which the load on the hoist is 
divided into three parts, namely, the 
friction load, the inertia of moving 
parts, and the useful work in hoisting 
the net load. The proper cycle of 
operations is determined, which in 
turn determines the required charac- 
teristics for the motor and controller 
which are together considered as a 
unit. The details of this direct-current 
skip-hoist control are described and 
illustrated. 


Direct-Current Control for Hoisting 
Equipment in Industrial Plants. 


In selecting a controller for appli- 
cation to various types of mill ma- 
chinery all the conditions must be con- 
sidered, such as the class of operator, 
conditions of location, operation and 
maintenance, relative importance of re- 
liability, simplicity, cost of repairs, and 
initial cost. These points are illustrated 
by three different types of control as 
applied to a blast-furnace skip hoist, 
to a high-speed coal hoist, and to a 
slow-speed ash hoist. In the first case 
reliability and continuity of operation 
are imperative, and other requirements 
are of secondary importance; in the 
second case. where an ordinary delay 
does not affect plant operation, ques- 
tions of simplicity, repairs, maintenance 
and inital cost can be given more con- 
sideration, as continuity of operation 
is not absolutely essential; in the third 
case where the operations are per- 
formed by unskilled labor the most 
important requirements are that thé 
controller perform its functions posi- 
tively, 
and it should be provided with all the 
necessary protective features to avoid 
damage to the apparatus controlled. 


H. D. James stated that the theoreti- 
cal calculations in connection with the 
arcing of electric switches are difficult 
owing to the many factors which enter 


accurately and automatically,- 
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into the problem; yet it is the most 
important item that has to do with the 
maintenance of the electric contactor. 
The mechanical construction of a 
switch is easily analyzed and passed 
upon by a good mechanical engineer. 
The question, however, of the life of 
contact, freedom from freezing and 
wear on arc, shields and surrounding 
parts of the switch were still somewhat 
obscure. It was his opinion that many 
data on this question are of doubtful 
value because some of the factors are 
not available and others are not ac- 
curately determined. When the arc is 
ruptured under oil, the arcing contact 
receives a deposit which is largely 
made up of carbon. In many cases 
this improves the electric contact be- 
tween the surfaces. The objection to 
an oil-break switch is the inaccessibil- 
ity of the parts submerged in oil. When 
a contactor switch is closed and the 
contacts first touch, they tend to bound 
apart, causing a small arc. Although 
this arc is not nearly so large as the 
arc at opening the circuit, it may cause 
much more damage, as the contacts are 
immediately closed and if any of the 
metal of the contact becomes fused the 
contacts will have a tendency to weld 
together. This fact is often over- 
looked. 

W. C. Kennedy referred to the blast- 
furnace skip control as being one which 
has gone through a great deal of de- 
velopment, and he thought that the 
point brought out in Mr. Snyder’s 
paper that the blast furnace should be 
designed so that a very accurate speed 
is not essential is a very good thing. 
He had in mind two or three furnaces 
furnished some years ago with auto- 
matic control, in which it is not only 
essential to have an absolutely accurate 
stop, but, due to the manner in which 
the bucket was suspended, that stop 
must be made gradually and the hoist- 
ing speed was rather high. He be- 
lieved the most essential thing in blast- 
furnace operation is continuity of op- 
eration, and that meant safety tn the 
control equipment and in the motor 
also. He thought the point mentioned 
in the paper of having the dynamic 
braking switch closed automatically 
was a very good point, and it seemed 
to him that with the variation of load 
on blast-furnace equipment some 
means for automatically varying the 
amount of armature shunt resistance 
and keeping the flow down relatively 
constant should be provided. Another 
point which he thought was desirable 
for skip-hoist control was some abso- 
lute means of shutting off power in 
case the proper slow-down is not ob- 
tained at the right period. An over- 
speed device is useful in providing this 
control. 

E. H. Martindale referred to the 
point in Mr. Snyder’s paper that cast 
iron was not desirable for grids, be- 
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cause of its liability to breakage, and 
also that mica was not the most suit- 
able substance for installation purposes 
because of its liability to failure, due 
to moisture, oil and similar things. He 
was of the opinion that the user should 


make recommendations as to what ma-- 


terials should be substituted for those 
in use, as those in use were the best 
that the manufacturer had found avail- 
able. 

Paul Caldwell called attention to 
the fact that when the series contactor 
was first put on the market there was a 
strong tendency to operate bridge ma- 
chines and cranes, not only small in- 
dustrial cranes, but gantry and ore 
bridges and larger types of cranes, with 
series contactor acceleration, with one 
speed point in either direction. This 
practice has brought about some com- 
plications. A one-point series con- 
tactor control will satisfactorily oper- 
ate a bridge, provided the ultimate 
speed of the bridge will not be over 50 
to 60 feet per minute. Where a bridge 
is to be run as high as 200 or 300 feet 
a minute, the acceleration will be too 
great, and there is a likelihood of loss 
rather than of gain in the slippage of 
the cranes on the track. The object 
of the application of series contactors 
at one speed is primarily to gain speed, 
to keep the operator running at the 
full maximum of his crane at all times, 
but if there is going to be logs through 
some element, it is not wise to try it. 

R. A. Black stated that the series 
switch acceleration on hoists had given 
him some trouble, especially in the 
building of them. They had a case 
where the operating department of a 
plant had installed a 40-ton crane for 
a certain class of work in the towers 
where it is required to lift shafts. 
There was one case where they lifted 
an 80-ton weight with a 40-ton crane, 
which is 100 per cent overload, and the 
automatic control in that case gave 
them some trouble. If the motors were 
large enough to properly do the work, 
the control would be perfectly satis- 
factory. He thought the type of grid 
used was very important, and that the 
grid with the semi-inclosed eye is bet- 
ter than the one with the wholly in- 
closed eye, because it is much easier to 
remove the grid and replace it. 

J. W. Welsh made the suggestion 
that the great multiplicity of automatic 
and protective devices which the mod- 
ern systems of control have may make 
it necessary to supplement these by 
something more simple to insure their 
satisfactory operation. 

J. D. Wright, speaking with refer- 
ence to the tempcrature rise, suggested 
that since 600 degrees centigrade is 
about dull red heat, 200 degrees rise is 
not objectionable. 

T. E. Tynes referred to the use of 
coils for intermittent duty or continu- 
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ous duty, and said it was his ex- 
perience that the continuous-duty coil 
is far better than to complicate the 
system by any external resistance coil 
in series with the operating coil. Dur- 
ing the applications where quick, 
snappy action is required, a lower-volt- 
age coil would be used in order to get 
that action, which are few compared 
with the operations where the stand- 
ard coil could be used, and he did not 
believe it was wise to complicate the 
control equipment by adding various 
resistance coils in series with the oper- 
ating coil. 

Paul Caldwell said that while the 
magnetic equipment is more expensive 
from the standpoint of upkeep and 
first cost, it was not more expensive 
or more intricate to operate than a 
straight brake manual controller would 
be. 

C. A. Dauler asked, if a one or two- 
point series switch controller is not 
satisfactory for bridge travel on ac- 
count of switches locking out and pre- 
venting operation or acceleration when 
the bridge is called upon to handle 
loads that are unfair and in excess of 
the work for which the bridge was de- 
signed, why will a selective speed con- 
troller with series relays and shunt 
switches be any improvement, as the 
series relay will, of course, lock out 
and prevent closure of accelerators and 
fail to cut out the accelerating resist- 
ance the same as the series switch, if 
the series relays are set at the same 
closing value as the series switches 
in order to give the motor the same 
protection. 

Francis J. Burd spoke of the limit 
switches as being an important part of 
the equipment. He believed that the 
limit switch should be positively con- 
nected mechanically*to the winding 
drum and contacts ought to be made 
double-pole and also should be of the 
air-break type. He also believed that 
the brake on the hoisting equipment 
should receive very careful attention, 
and should be made large, husky and 
of large peak capacity. 

M. A. Whiting remarked in connec- 
tion with the matter of temperatures 
on iron grids, that there was room for 
a closer understanding on the part of 
purchasers as to what they are calling 
for when they put out their specifica- 
tions on rheostats for use with the 
various classes of control. 

E. G. Stoltz, in closing the discus- 
tion, said that the overloading of the 
crane is a matter of poor judgment on 
the part of the management, and that 
under such conditions the designer of 
the control could not be held re- 
sponsible if the control failed to give 
the proper degree of satisfaction. 

At the Friday afternoon session the 
first paper on “Alternating-Current 
Controllers for Steel Mills” was pre- 


v81 


sented by Arthur Simon. This was fol- 
lowed by the paper on “The Alternat- 
ing-Current Coal Hoist,” by Raymond 
E. Brown. 


Alternating-Current Controllers for 
Steel Mills. 
The induction motor with either 


squirrel cage or wound rotor is prac- 
tically the only type of alternating- 
current motor used for general in- 
dustrial purposes in this country, and 
therefore the author has confined his 
paper to considerations of the control 
problems offered by induction ma- 
chines. The various types of alternat- 
ing-current controller in use are de- 
scribed and illustrated and the ad- 
vantages and disadvantages of each 
type, as well as its limiting capacities, 
are discussed. A number of typical 
examples of installations of alternat- 
ing-current controllers in mill work 
and allied industries are described. The 
advantages of automatic control are 
brought out. Immersion of rheostats 
in oil is not recommended. Com- 
parative data are given for electrically 
operated shovels with and without 
automatic control. Pumps, conveyors, 
coal and ore bridges, skip hoists, mine 
hoists, and rolling mills are separately 
considered. 


The Alternating-Current Coal Hoist. 


The paper describes an alternating- 
current coal hoist recently installed 
near Pittsburgh, in which dynamic 
braking is employed. The brakes and 
clutches are operated by compressed 
air, which permits of a maximum rate 
of operation and also makes feasible 
the use of various safety devices. The 
electrical equipment of the coal hoist 
must be capable of continuous opera- 
tion at the maximum speed and any 
attempt to insure against motor or 
brake trouble by providing excess ca- 
pacity simply results in the motor be- 
ing operated at that increased capacity. 
The control in lowering the empty 
bucket at high speed must be accurate 
enough so that it can be slowed down 
quickly without damaging the barges or 
steamers in landing. With a friction 
brake the only way to avoid strik- 
ing too hard in landing is to make a 
complete stop before reaching the bot- 
tom thereby causing an appreciable loss 
of time, which is entirely avoided by 
the use of dynamic braking. In the 
case of the plant described the con- 
trol has proved sufficiently accurate 
and exact so that a complete cycle of 
the hoist trip, due to the overlap of 
hoisting and racking movements, can 
be made in 40 seconds instead of the 
estimated time of 50 seconds. 


M. A. Whiting said that where sole- 
noid operation is required, in any case, 
the question is one between design and 
cost of solenoid-operated switches and 
air-break contactors. There are cer- 
tain cases where the air-break con- 
tactors are far more reliable and pre- 
ferred by the trade. These cases are 
mine hoists and some other classes of 
work in which the number of opera- 
tions per day is very large. In such 
cases the carbonization of the oil is 
entirely eliminated by the air-break 
contactors, the contacts are open to in- 
spection at any time, so that wear can 
be more easily kept track of, and fur- 
thermore, the wear on the tips of air- 
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break contactors is in many cases less 
than the wear on the tips of corres- 
ponding oil-immersed devices to do 
the same work. This statement, he 
said, was at variance with generally ac- 
cepted ideas, but tests have been made 
which tend to show that there is a 
considerable difference in wear in favor 
of the air-break contactors. 

J. A. Albrecht said that with refer- 
ence to the design of relay acceleration, 
he believed that the single-phase re- 
lay is the simplest form of relay, if 
you can get it to work satisfactorily. 
He did not agree with Mr. Whiting in 
his statement regarding the superiority 
of the air-break switch over the oil 
switch, and he said he would also like 
to emphasize the necessity of putting 
an oil breaker back of the panel of 
sufficient ultimate breaking capacity to 
take care of any short-circuits or any 
other overloads. 

R. H. McLain remarked that the jam 
relay operates only after the strain has 
taken place and not before, so it does 
not really prevent the strain, but pre- 
vents a continuation of the strain. 
After the jam relay operates, there is 
a flywheel effect in the armature which 
will carry the hoisting ropes, etc., for 
a slight distance further, and there is 
nothing to prevent this except the give 
in the apparatus, such as the stretch- 
ing of the rope or slipping of some- 
thing somewhere. 

W. C. Kennedy referred to the point 
that when the individual acceleration 
was introduced one of the great points 
in its favor was that it was possible to 
set each individual switch at whatever 
current value was desired. This 1s par- 
ticularly true in direct-current practice. 
bcause the direct-current motor can 
commutate much better at a slow speed 
than it would when nearly up to speed. 
The same thing now applies to alter- 
nating current, where it is possible to 
adjust each step individually. 

C. D. Knight was of the opinion that 
both the oil and the air-break con- 
tactors had each a very decided field, 
but where very frequent operation is 
required the air-break type is the only 
one which can be used successfully. 

W. O. Oschmann said that as to the 
question of the air-break contactor 
versus the solenoid-operated switch, 
there is a field in which the solenoid- 
operated switch is preferable to the air- 
break contactor. In a case where there 
were only 20 or 30 operations per day, 
and it is still expected some time to 
have reversing service of the motor, 
by use of the air-break it is found 
necessary to complicate the control cir- 
cuit to the extent of providing some 
method of preventing the reverse con- 
tactor from coming in before the arc 
is interrupted on the main contactor 
going out. He had a case occur 
where the arc fell down to such an ex- 
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tent that the incoming contactor closed 
before the arc was interrupted on the 
outgoing contactor, thereby producing 
a short-circuit and throwing the whole 
system out of order. 

Graham Bright referred to inter- 
locks on air-break switches. He had 
experience in operating a hoist in 
which the reversal was very quick, and, 
as has been mentioned, the arc holds 
long enough to allow the other reverse 
switch to come in before the current 
is actually broken. This occurred in a 
hoist where plugging was used to stop 
the hoist about once every 2,000 opera- 
tions. A short-circuit took place 
which, of course, dropped the voltage 
on the line, which immediately robbed 
the motor of its torque, and it was 
only by the alertness of the operator 
that a wreck was prevented. 

Clark S. Lankton said that very good 
conditions were obtained with the 
single-pole relay. When the motor is 
going up to speed, or at the start, when 
the motor is at low speed, the fre- 
quency will be high enough, so that one 
gets very good conditions in the relay. 
When the motor comes nearer to speed 
the acceleration is much greater, so 
that the last switches are closed very 
rapidly as compared to the switches on 
the low speed, and the reason which oc- 
curred to him for the good operation of 
the single-pole relay is because the re- 
lay is not of much use when the motor 
is nearly up to speed. 

E. S. Duck remarked that it would 
have been very interesting if Mr. 
Brown had shown the scheme of ropes. 
He thought that would have a bearing 
on the whole subject. The question of 
dynamic-brake control for towers of 
the kind referred to is of much inter- 
est. In working out a dynamic-brak- 
ing problem, using direct-current mo- 
tors, the problem is somewhat simple. 
The characteristics of a direct-current 
motor are pretty well known, and for 
different motors are more or less the 
same, but when alternating-current 
motors are considered in this connec- 
tion the characteristics are not likely to 
be the same at all. 

The papers were further discussed by 
E. G. Stoltz, W. O. Oschmann, John 
D. Wright and W. F. Detwiler, after 
which the authors closed. 

Among the social features of the con- 
vention, there was a joint luncheon on 
Thursday with the Pittsburgh Jovians. 
George R. Folds, representing the 
Jovians, welcomed the company. There 
were about 250 present. On this oc- 
casion Morris Knowles, of Pittsburgh, 
delivered an address on “The Civic 
Responsibilities of the Engineer.” 

After an informal beefsteak dinner 
on Thursday evening, President P. M. 
Lincoln spoke on the activities of the 
Institute. John A. Brashear, of Pitts- 
burgh, delivered an address on “Remi- 
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niscences of Scientific Discoveries.” 
There was also an Institute luncheon 
on Friday, which was very well at- 
tended. 
ee eg gs a 
Philadelphia Electric Vehicle Meet- 
ing. 

The regular monthly meeting of the 
Philadelphia Section of the Electric 
Vehicle Association of America was 


held at the Colonnade Hotel on 
Wednesday, April 14, at 12:30 p. m. 
The Membership Committee re- 


ported one new member, Harry Evans, 
proprietor of the Bryn Mawr Garage, 
at Bryn Mawr, Pa. He is fitting up 
his establishment to take care of elec- 
tric cars, with equipment for at least 
ten cars. 

The Trafic Committee reported that 
it 1S preparing, in conjunction with 
other bodies, some recommendations 
which it is hoped will be adopted for 
the improvement of traffic conditions. 

The Garage Committee reported that 
the list of charging stations in Phila- 
delphia territory is now ready for dis- 
tribution. It has been printed by the 
courtésy of The Philadelphia Electric 
Company, and copies can be had upon 
request. 

Attention was called to House Bills 
Nos. 322 and 325 in the Pennsylvania 
Legislature, which give power to indi- 
vidual towns to make an additional tax 
on motor-truck users. A motion was 
passed that the Philadelphia Section ot 
the Electric Vehicle Association wishes 
to be put on record as opposed to the 
passage of said bills, and action taken 
to that end. 

The souvenir which was promised to 
each attendant at this meeting proved 
to be the Smith & Cushing handbook on 
“Electric Vehicles,” which has had an 
insert of sixteen pages and a map ap- 
plying particularly to Philadelphia. 
This little volume in a flexible leather 
binding was presented with the com- 
pliments of The Philadelphia Electric 
Company. 

At the completion of the routine 
business, the chairman introduced the 
speaker of the occasion, B. D. Gray, 
vice-president and general manager of 
the Hess-Bright Manufacturing Com- 
pany, whose paper was entitled “Ball 
Bearings.” Mr. Gray’s paper was ex- 
cellent and complete and without be- 
ing too technical gave a very detailed 
account of the progress made in the 
ball-bearing industry. He called at- 
tention to the application of ball 
bearings in the construction of elec- 
tric vehicles, told how and why they 
were used, and what to avoid in the 
use of improper lubricants. A record 
of tests and a table of “don'ts” were 
also given. The paper was illustrated 
with charts, blueprints, ‘models and 
specimens which were passed among 
those present. 
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LETTER TO THE EDITOR. 


Inspection in Small Towns. 
To the Editor: 

There is a question the writer wishes 
to have answered through your col- 
umns. It is of considerable concern 
to those engaged in the contracting 
trade in this and other towns similarly 
situated. I refer to the question of 
proper inspection of electric wiring. 
Under the present condition the situ- 
ation is equivalent to declaring a cer- 
tain job safe in a small town and the 
same identical job unsafe in a large 
town, a most inconsistent stand for the 
insurance companies to take, since it 
appears that they will accept a risk in 
the smaller towns without questioning 
the condition of the electric wiring. 
In this city the writer has known open 
link fuses used for the main entrance 
fuses, placed in the show windows of 
dry goods stores; old, worn out drop 
cords in show windows, and other con- 
ditions which would be promptly con- 
demned in cities where inspection is in 
force, but which seem to go unnoticed 
ir the smaller towns. An explanation 
of this situation would be much ap- 
preciated. E. M. RAETz. 

Rochester, Minn., April 13, 1915. 

—e 


Western States in Big Hydroelec- 
tric Merger. 

The merging of all important hydro- 
electric power corporations in Utah, 
Idaho, Colorado and possibly Montana 
and Washington, into one gigantic 
company, is said to be the 1915 pro- 
gram of the Electric Bond and Share 
Company, of New York. Many of 
the power corporations involved are 
subsidiaries of the New York com- 
pany, which has an authorized cap- 
italization of $20,000,000. Among the 
subsidiaries is the National Sureties 
Company, also of New York, which is 
reported to be the intended merging 


corporation of the hydroelectric com- ` 


panies west of Denver. The program 
is also said to include the establish- 
ment of headquarters in the West, prob- 
ably in Salt Lake City. It is reported 
that the Western Colorado Power 
Company, of Montrose, Colo., the con- 
solidation of power companies of 
western Colorado, now looks to Salt 
Lake City and the Utah Power and 
Light Company for orders. The Colo- 
rado concern formerly made its reports 
to the Electric Bond and Share Com- 
pany. 

The plan of the present parent cor- 
poration, it is reported, involves the 
immediate merging of the three hydro- 
electric power companies in Boise, 
Idaho. These include the Idaho- 
Oregon Light and Power Company, 
and the Idaho Railway, Light and 
Power Company. The Southern Idaho 
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Water Power Company, which now 
operates in what is known as the 
“Pocatello territory,” is reported to 
have agreed to go into the merger, 
having signed the preliminary papers at 
a recent conference held in New York. 

As soon as the contracts of the 
Great Shoshone and Twin Falls Water 
Power Company can be straightened 
out that corporation also will be taken 
over. The Utah Power and Light 
Company, to which was recently sold 
the Utah Light and Railway Company, 
(the latter afterwards being renamed 
the Utah Light and Traction Com- 
pany) is already controlled by the 
Electric Bond and Share Company. 

The merger, so far as it has already 
been completed, includes all of the 
hydroelectric power companies of con- 
sequence in Southern Idaho, Utah. and 
western Colorado. The Electric Bond 
and Share Company also has plans 
under way and hopes to acquire hold- 
ings of the Washington Water Power 
Company, one of the largest electrical 
corporations operating in the North- 
west and at present independent. 

The Southern Idaho Water Power 
Company, and the Great Shoshone and 
Twin Falls Water Power Company, 
formerly Kuhn enterprises, are now 
controlled by the American Water- 
works and Electric Company, of New 
York. The two companies are in con- 
trol of the Pocatello and Twin Falls 
territories. 

Recently the public utilities com- 
mission of Idaho permitted the Idaho 
Power and Light Company to enter 


the Twin Falls field, but that concern - 


had practically ceased construction 
work there and large crews of men 
were laid off. The company, however, 
is included in the new merger, a plan 
which eliminates competition in that 
territory. 
— eoo 
Electrical Show at University of 
Illinois. 


The electrical engineering students 
at the University of Illinois held, on 
April 8 to 10, their fifth electrical 
show. It has been the custom to give 
a show at the university once in two 
or three years. The space available 
this year in the old Armory and in the 
Electrical Building at Urbana, Il. 
made it possible to give an exhibition 
cn a much larger scale than ever be- 
fore. In November the students or- 
ganized for work. It was in every re- 
spect a student enterprise and the 
students deserve great credit for ef- 
fectively carrying out so great an un- 
dertaking. Many students spent theit 
spring recess in the preparation of ex- 
hibits for the show. 

There were a good number of com- 
mercial exhibits of motors, fans, lamps, 
small isolated electric plants, automo- 
biles, and other electrical apparatus. 


783 
The students arranged spectacular 
demonstrations of high-voltage dis- 


charge from a 200,000-volt transformer 
and from a giant Tesla coil yielding 
sparks eight feet long. These created 
great amazement among the spectators. 

In a dark room discharges in vac- 
uum tubes varying in length from a 
few inches up to ten feet afforded an 
opportunity to note phenomena seldom 
seen outside the laboratories of re- 
search investigators. One of the most 
elaborate exhibits was a representa- 
tion of the Panama Canal. This occu- 
pied a space 70 feet in length and was 
complete with locks, electric towing 
locomotive and electric lights. A min- 
iature railway with electrically oper- 
ated train, controlled by automatic 
block signals attracted much attention. 
Another special feature was the start- 
ing of an automobile by means of wire- 
less. 

Loud-speaking telephones were op- 
erated at busy corners in the city a 
mile away. This afforded a most ef- 
fective method of advertising the show. 
It was found that under favorable 
conditions these telephones might be 
heard as far as 1,000 feet from the re- 
ceivers. 

The attendance during the three 
evenings and one afternoon was about 
6,000. The students have received 
many compliments on the excellence 
of their undertaking. 

Among electrical manufacturers and 
dealers who exhibited at the show 
were: American Ironing Machine Com- 
pany, Caldwell Electric Company, Cen- 
tury Electric Company, Chelten Elec- 
tric Company, Chicago Fuse Manufac- 
turing Company, Commonwealth Edi- 
son Company, Cooper Hewitt Electric 
Company, Cutter Electrical and Manu- 
facturing Company, Delta-Star Electric 
Company, Edison Lamp Works, Elec- 
tric Appliance Company, Electric Stor- 
age Battery Company, Eureka Vac- 
uum Cleaner Company, G. & W. Elec- 
tric Specialty Company, General Elec- 
tric Company, Hurley Machine Com- 
pany, Ideal Electric Company, Lewis 
Electric Supply Company, Lincoln 
Electric Company, Line Material Com- 
pany, Manhattan Electrical Supply 
Company, Meadows’ Manufacturing 
Company, Moloney Electric Company, 
National Carbon Company, National 
Lamp Works, Nungesser Carbon & 
Battery Company, Petschel Storage 
Battery Company, Pyrene Company of 
Illinois, Reliable Electric Company, 
Sangamo Electric Company, Schweit- 
zer & Conrad, Incorporated, Swartz 
Electric Shop, Thomas G. Grier Com- 
pany, Twin City Electric Company, 
Urbana Light, Heat & Power Com- 
pany, Walker & Mulliken, Westing- 
house Electric & Manfacturing Com- 
pany, Zinke Company. 
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New Electrical and Mechanical 


Appliances 
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New Telescope Case for Pocket 
Flashlight. 


A new and neat design in metal 
vest-pocket flashlights is the Kwik- 
lite telescope case illustrated here- 
with. The faults of previous flash- 
light cases have been overcome in 
this attractive new design, which con- 
sist of two parts drawn into shape 
from a solid sheet of metal, the upper 
part telescoping into the lower; when 
pushed together, the two parts firmly 
lock. With a slight pressure on the side 
of the case, however, the two pieces 
can be pulled apart again, making it an 
easy matter to insert the battery. 

There is no hinge on the entire 
case and no clasps which easily catch 
and tear the pocket. The cases are 
of pleasing design and fine finish. They 
are supplied in a variety of beautiful 
finishes, including nickel, gun metal, 
statuary bronze, silver and gold. 
This case is one of the many new 
and original designs in flashlight prod- 
ucts placed on the market by the 


Telescoping Flashlight Case. 


Usona Manufacturing Company, Inc., 
1 Hudson Street, New York City, and 
307 South St. Clair Street, Toledo, O. 
nn Sr ee 
* New Form of Dry-Cell Lighting 
Attachment. 

The very rapid increase in the use of 
electric lanterns operated by means of 
single dry cells is responsible for the in- 
troduction from time to time of new types 
of these equipments. Among manufactur- 
ers who have met with exceptional success 


Pract-el-lite Operating Submerged 


in the development and production of 
such electric lanterns is the Central Tele- 
phone & Electric Company, St. Louis, Mo., 
whose Pract-el-lite electric hand lantern 
was described in these columns a few 
months ago. This lantern consists of a 
casing containing a single dry cell and 
provided with two handles for carrying 


Lamp Attachment for Dry Cell. 


it and a powerful reflector and lens com- 
bination for projecting the light to a great 
distance. l 

A simplified form of this Pract-el-lite 
outfit has recently been added to the com- 


pany’s products. As shown in the accom- 
panying illustration, it can be attached 
directly to the dry-cell terminals. The 
outfit is strongly made and so designed 
that it can be connected to the cell very 
quickly. A bail handle affords convenient 
means for carrying the complete unit. The 
lamp, reflector and lens arrangement is 
similar to that used in the somewhat more 
expensive type of hand lantern. An effi- 
cient tungsten lamp, together with the 
well designed reflector and lens, affords 


in Water. 


a combination that throws a powerful 
beam of light a long distance. 

The company has placed this outfit com- 
plete with battery in a jar of water so 
that it is completely immersed without 
appreciably affecting its operation. This 
test was made to show that the equipment 
is not affected by even the most severe 
weather conditions. In this connection 
a suggestion has been made that it can 
be hung on a chain and dropped into a 
river to attract fish to the light. 

EE a: 

New Type of Attachment Plug. 

A unique idea is embodied in the 
new type of attachment plug recently 
placed on the market under the trade 
name Arroplug. As shown in the il- 
lustration, instead of having the usual 
outer screw shell with many threads it 
has a cylindrical shell with short 
thread. This permits connection of 
the plug by merely inserting it in the 
socket or receptacle and giving it 
about one turn to the right. The cen- 
ter contact is mounted on a spring 
plunger which exerts sufficient pres- 
sure to hold the plug firmly in place 
and in such good electrical contact 
that its rating is 660 watts, 250 volts. 


Arroplug. 


The plug does not loosen from vibra- 
tion, but can be very quickly removed 
by a turn to the left which breaks the 
circuit instantly without arcing. 

For wiring the plug, the interior is 
removed by depressing a small flat 
spring by means of a screw-driver, 
knife or similar tool. After wiring, 
the interior is put back into the shell 
and snap-locked automatically. The 
plug is insulated with Thermopflax, an 
insulating compound that does not 
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soften or burn at even 600 degrees 
Fahrenheit. The entire plug is of sim- 
ple and durable construction. Its use 
is particularly advantageous in con- 
nection with all kinds of electrical ap- 
pliances that are connected and dis- 
connected frequently. These plugs 
are made by the Arrow Electric Com- 
pany, Hartford, Conn. 
— e | 
Portable Alternating-Current Am- 
meter and Current Transformer 


for Use on Cables. 

There are many uses in central-sta- 
tion work for a high-grade portable 
alternating-current testing outfit that 
combines accuracy and lightness with 
low first cost, and which permits meas- 
urement of current in cables without in- 
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New Shade-Holder. 


standard Hubbell contractile collar which | 
insures both rigidity and central suspen- 
sion. The holder has a deep curved skirt 
which allows ample neck room for any 
type of shade or reflector. This holder is 
furnished in the various standard fixture 
finishes and can also be supplied in spe- 
cial finishes for particular requirements. 
ES: Se ate 

Unique Motor-Generator Set. 

A very novel and interesting motor- 
generator set equipped with a Merrill 
regulator has recently been built and in- 
stalled for use with electrolytic cells for 


Cable-Current Measuring Set; Ammeter, Transformer and 


Connections. 


terfering with them. Such an outfit with 
a capacity of 75 to 250 amperes is now 
offered by the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa. The transformer is so con- 
structed that it can be clamped around 
any cable or feeder without opening the 
circuit, and therefore has a wide field 
of usefulness in testing cables in the 
power house, in manholes or on the 
line. 

The standard outfit consists of a 
portable split-type current transformer, 
a type PR portable ammeter, a set of 
leads 10 feet long and a strong leather 
carrying strap. The total weight of 
the outfit is less than 30 pounds. 

The split-type current transformer is 
made with a clamp at one end and a 
hinged joint at the other so that the 
two halves can be opened up, slipped 
over the cable, and clamped together 
tightly. The use of this transformer 
obviates the necessity of opening the 
main circuit or of cutting the cable 
to make a test. By means of binding- 
posts on the transformer, connections 
can be made for obtaining full-scale 
readings of either 125 or 250 amperes. 

a i las 

New Hubbell Shade-Holder. 

To the extensive line of shade-holders 
made by the firm of Harvey Hubbell, In- 
corporated, Bridgeport, Conn., has been 
added a new type known as No. 6244. 
This is a 2.25-inch holder fitted with the 


Current Transformer Open 
for Embracing Cable. 


generating oxygen gas used in oxy- 
acetylene welding. The set of cells wit 
which the motor-generator is being used 
operates most efficiently at 400 amperes 
and 190 volts. There was available 220 
volts direct current from the central-sta- 
tion supply mains. Under ordinary cir- 
cumstances it would be necessary either 
to waste the difference between the 190 
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negative regulator, it was possible to 
use a 13-kilowatt motor-generator set. 
This effected a saving of about $1,000 in 
the first cost and will save about $500 
per year in operating cost. 

The motor of the set is designed to 

carry 400 amperes and is placed in series 
with the gas-producing cells across the 
220-volt mains. In other words the mo- 
tor consumes only about 30 volts, leaving 
the 190 volts required by the gas-produc- 
ing cells. The power developed by this 
motor is used to drive a 220-volt gener- 
ator feeding current back into the 220- 
volt mains. The regulator is so ar- 
ranged that it operates on the motor field 
to maintain a constant current of 400 am- 
peres through the motor and electrolytic 
cells. - 
Since this motor-generator set has a 
capacity of 13 kilowatts instead of 76, 
not only is the first cost very much less 
than that of the larger set, but a much 
better total efficiency on the complete in- 
stallation is also obtained. An ordinary 
76-kilowatt motor-generator set would 
have an efficiency in the neighborhood of 
81 per cent. With the outfit described a 
total efficiency of approximately 95 per 
cent was obtained. Of course, the effi- 
ciency of the 13-kilowatt motor-generator 
set itself was.less than 81 per cent, but 
the total losses in the set (due to the 
fact that it is only about one-sixth as 
large) are very much less. They are, 
in fact, only about five per cent of the 
total power taken from the central-sta- 
tion lines. This makes the operating ef- 
ficiency of the installation 95 per cent. 

This same style of motor-generator 
set can be used efficiently and with sim- 
ilar savings in any case where it is de- 
sired to get a secondary direct-turrent 
voltage anywhere between 50 and 100 per 


Unique Motor-Generator Manufactured by Roth Brothers & Company. 


volts required and the voltage of the 
power circuit in a resistance or to pur- 
chase a 76-kilowatt motor-generator set 
consisting of a 230-volt motor and a 190- 
volt 400-ampere generator. 

By properly designing the motor-gen- 
erator set and using a specially designed 


cent of the supply-line voltage. This 
is often desired, especially in charging 
storage batteries, and by properly propor- 
tioning the regulator a tapered charge 
can be obtained with the set. 

In the smaller sizes particularly, there 
might not be riuch saving in the first 
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cost, due to the additional cost of the 
regulator. There would, however, be a 
decided saving in operating cost. The 
set described above has been in opera- 
tion now for several months and is giv- 
ing entire satisfaction. It was designed 
and manufactured by Roth Brothers & 
Company, Adams and Loomis Streets, 


Chicago, Il. 
—— <--> —_—__—__ 
Pagrip Metal Molding and Fittings 


Therefor. 

A new type of metal molding of 
unique construction and with a com- 
plete line of appropriate fittings there- 
for has been developed and placed on 
the market by O. M. Pague, 226 North 


Fig. 1.—Molding with Capping and Wires in 
Piace. 


Jefferson Street, Chicago, Ill. This 
type of molding has been given the 
trade name of Pagrip. In the design of 
this material it was aimed to secure a 
very simple but rigid and durable con- 
struction, and one that would permit 
easy installation and ready adaptation 
to standard fixtures. 

A fair idea of the construction of this 


Fig. 2—Eibow Fitting for Molding. 


molding is ` obtainable ` from Fig. 1, 
which shows a short piece with the 
relative position of capping and wires 
made clear. The other cuts show va- 
rious fittings for use with this molding. 
The body of the molding is an open- 
top channel with an internal width of 
25/32 inch and a depth of 9/32 inch. 


Fig. 3.—Tee or Branch Fitting. 


The upper portion of the channel has 
its sides brought together and curved 
upward, leaving a narrow opening for 
the reception of the capping. The lat- 
ter is also in channel form, with the 
edges flanged outward. This capping 
can be readily inserted in the open top 
of the base, after the wires have been 


placed in the molding, by merely press- 
ing the capping in until the flanged 
edges of the capping engage the edges 
of the base. Since both the base and 
cap are made of spring steel the cap 
is gripped in place and rigidly held. 


Fig. 4.—Pagrip Cross Fitting. 


However, should it be necessary to 
remove the capping again, it can be 
done by applying sufficient pull. After 
the capping has been put on, the mold- 
ing has a neat, finished appearance, its 
grooved face giving the aspect of a 
simple ornamental molding. 

Joints of adjacent sections of mold- 


PAGRIP 
Far. PEXO 


Fig. 5—Junction-Box Base. 


ing are formed by merely slipping to- 
gether adjoining ends, the elasticity of 
the sides permitting a good mechanical 
and electrical joint to be made; no 
screw connection is required. This 
method of forming joints results in a 
saving of 25 per cent in installation 


Fig. 6.—Large Fixture Box. 


cost, according to the claim of the 
manufacturer, since only one man is 
required to install the molding, wire 
and fittings in perfect condition, re- 
gardless of the length of run. As soon 
as the base is mounted on the ceiling 
or walls by means of a simple type of 
clip, the wire can be laid into the chan- 
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nel and a cover put on in very short 
time. 

In tests of this molding it was found 
that a pull of about 30 pounds was re- 
quired to open the joints. Current was 
also applied to a run of some 20 feet 
of molding in which were inserted a 
large number of fittings, making a total 
of 27 joints, the idea being to see 
whether the material itself afforded a 
good path for grounding of the mold- 
ing. Although a current of 15 amperes 
was applied, after two hours no appre- 


Fig. 7.—Box for Snap Switches and Fix- 
tures. 


ciable temperature rise was noticeable 
at any joint. In handling the entire 
run of molding with fittings referred 
to, the entire arrangement showed a 
strength and rigidity about equal to 


Fig. 8—Two-Way Base and Cap for 
Standard Receptacies. 


that of a solid piece of molding, no 
loosening or buckling of joints being 
noted. 

In the line of fittings that has been 
developed for use with this molding 
there has been designed a complete as- 
sortment, of which the accompanying 
illustrations give an idea. It will be 
observed that in the case of elbows, 
tees, crosses, etc. (Figs. 2, 3, 4 and 5) 


Fig. 9.—Connector for Joining Molding and 
Boxes. 


the connecting ends are C-shaped in 
cross section. These ends telescope 
over the end of the molding base a dis- 
tance of 1.125 inches, a small lug or 
stop being provided near the end of 
the molding for this purpose. This lug 
fits into the rectangular pocket shown 
in the connecting ends of the fittings, 
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thus locking the joint securely. The 
caps for the fittings fit over the exten- 
sion and are held in place by spring 
action. A tongue on the cap fits into 
the groove in the capping of the mold- 
ing. 

Among the fittings is an ingenious 
junction-box base, Fig. 5, which can be 
used with appropriate covers as a 
plain junction box, as an outlet for drop 
cord, as a fixture base for mounting 
snap switches, rosettes, etc. A large 
fixture box, Fig. 6, can be used with the 
molding for any standard four-inch 
canopy, blank or fixture covers. 
When used for mounting snap switches, 
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as also are all of the fittings. This 
insures against corrosion and makes for 
good electrical connections between 
the different sections of molding and 
fittings, so that when the entire in- 
stallation is grounded a satisfactory ar- 
rangement is secured. The area and 
pressure existing at the joints are such 
as compare favorably in conductivity 
with contacts obtained in knife 
switches. The contact surface of the 
heavily zinc-coated joints is approxi- 
mately two square inches, and the man- 
ner in which these are assembled by a 
sliding action secures a clean wiped 
contact. This type of molding and the 
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list of the 49 cities throughout the 
world in which the Western Electric 
Company maintains offices, and a list 
of its principal classes of products, are 
large reproductions of the eastern and 
western hemispheres on which these 
49 principal cities are marked with 
miniature electric lamps which flash 
every 12 seconds, this being the pres- 
ent rate at which a telephone is turned 
out from the company’s main works, 
Hawthorne, Chicago. 

The large desk telephone, mentioned 
as forming the central figure of the 
booth, has built around its base a com- 
fortable and luxuriously upholstered 
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Center of Western Electric Company’s San Francisco Exhibit Booth, Showing Telephone Display. 


fixture sockets or receptacles, another 
type of cover, Fig. 7, with slots for two 
screws is used. Fig. 8 shows a recep- 
tacle standard key or keyless type 
mounted on the base; this can be used 
in connection with one-way or two-way 
fittings. All of the various boxes and 
covers are provided with lateral knock- 
outs, so as to fit the conditions. A very 
simple form of connector is used for 
joining a straight run of molding to 
any standard box. The lateral knock- 
out is broken away and the connector 
slipped on from below, so that the 
notches engage the Sides of the opening 
in the box. 

The molding is made of especially se- 
lected steel of high elasticity. It is 
then sheradized both inside and outside, 


fittings for it have been approved by 
the Underwriters’ Laboratories, Incor- 


porated. 
—____~-«—____ 


Western Electric Exhibit at the 
Panama-Pacific International 
Exposition. 


A gigantic desk telephone, 15 times 
the size of the familiar instrument of 
everyday use is the central figure of 
the Western Electric Company’s exhi- 
bit at the Panama-Pacific International 
Exposition, San Francisco, Cal. 

The architecture of the booth, which 
covers a floor area of 3,000 square feet, 
is different from the usual type. The 
central section is open overhead, and 
on the back facade, in addition to a 


seat or lounge for the convenience and 
comfort of guests. 

At either side of the central section, 
the booth takes the form of pergolas 
in which various specialties are exhib- 
ited. The color scheme is cream with 
green lattice work on the pergolas. 

Prominent in the specialty exhibit 
are vacuum cleaners ranging from a 
small cleaner, designed for use in 
apartments or a small house and which 
the housewife can hang away on a 
hook in the closet when she has fin- 
ished the morning cleaning, to large 
stationary cleaners for use in hotels, 
office buildings, large residences, de- 
partment stores, etc. There are also 
electric washing and wringing ma- 
chines: electric ranges in and on which 
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the baking, boiling, frying, etc., of the 
small family or the largest restaurant 
can be easily, quickly and economically 
done; electric irons, toasters and other 
cooking utensils; Sunbeam Mazda lamps 
in all conceivable shapes and candle- 
powers; also electric motors and elec- 
tric lighting plants all completely con- 
tained on one base and intended for 
the farm or residence out of reach of 
the city or town electric wires. In ad- 
dition to these specialties there are 
many others, such as electric fans, 
electric dishwashing machines, bells, 
annunciators, pole-line material, etc. 
In the telephone section of the booth 
there is a large and comprehensive 
display of telephone equipment, for 
which the company is especially noted, 
including telephone apparatus for dis- 
patching railway trains, for use in 
mines, in regular exchange service and 
also for intercommunicating or private 
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creases with the current, and in the form 
made up by the author, the value is about 
0.1 ohm for two amperes. In this case 
the negative electrode had a surface of 
200 square centimeters, with a positive 
electrode on each side at a distance of 
two centimeters. 


During the operation of the battery a 
white flocculent precipitate is deposited 
in the bottom of the cell. This is made 
up of lead sulphate, mercurous sulphate, 
and tiny globules -of metallic mercury. 
Gas is given off from the positive elec- 
trode. This gas consists largely of nitro- 
gen, with a small quantity of oxygen 
and only a trace of hydrogen. The elec- 
tromotive force in the battery increases 
very slightly at first, and then diminishes 
gradually as the electrolyte becomes ex- 
hausted. The battery may be regener- 
ated by the addition of acid. 


The object sought in devising this bat- 
tery was to avoid the use of a porous 
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for the purpose of advising Judge Hazel to 
wind up the receivership and transfer the 
business and the property to the reor- 
ganized company. It is understood that 
necessary notification to the stockholders 
and others will take some little time and 
it appears, therefore, that the receivership 
will be discontinued some time in June. 

In the meantime, the business will be 
conducted without interruption under the 
same operating management as hereto- 
fore, and the prospect for a large volume 
of business seems unusually bright. It 
may be noted that the receivership was 
instituted at a time of greatest business 
depression, during July last year, and has 
continued successfully even despite the 
adverse circumstances of receivership and 
the war abroad. The company has made 
a showing that has been regarded as re- 
markable. Judge Hazel congratulated the 
receivers and their attorneys upon the 
successful outcome of the case. 

The large plant at Niagara Falls, N. Y., 
has been doing a larger volume of busi- 
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Portions of Western Electric Exhibit, Showing Household and Miscellaneous Appliances. 


telephone systems; also, telephone 
switchboards of different styles and 
sizes and adapted for different classes 
of service. 

One of the special features of this 
exhibit is a practical demonstration of 
the company’s recently perfected loud- 
speaking telephone equipment which is 
particularly adapted for announcing in 
railway stations, announcing in base- 
ball parks, paging guests in hotels, etc. 
Eight of these instruments are in- 
stalled in the booth. 

eee te ere 


A New Form of Primary Battery. 
A new form of primary battery 
described last vear in La Lumtere Elec- 
trique by E. Bellini. In this battery the 
negative electrode is an amalgam of lead, 
consisting of one part by weight of mer- 
cury to nine parts of lead. The positive 
electrode is carbon. The electrolyte is a 
mixture of sulphuric and nitric acids. 
The electromotive force is 1.25 volts. 
Internal resistance in the battery in- 


was 


jar and at the same time avoid the con- 
tamination of the electrolyte by com- 
pounds formed at the electrodes. As the 
sulphates formed in this battery are in- 
soluble, they fall to the bottom and do 
not interfere with the action of the elec- 
trolyte. 
—— 


Reorganization of The United 
States Light & Heating Com- 
pany Assured. 

In the proceedings before Judge Hazel 
of the United States District Court of 
the Western District of New York in 

Buffalo on March 30, the receivers an- 

nounced to the court that a complete re- 

organization of The United States Light 

& Heating Company is now assured 

through the efforts of the Stockholders’ 

Protective Committee. It appears that the 

latter represent over $2,000,000 of the 

$2,500,000 outstanding preferred stock and 
abiit $6,000,000 common stock, giving 
them the majority control. 

The application of the receivers was 


ness during the present month than for 
a year past, and orders booked for future 
deliveries are considered satisfactory. 
With the future of the company now as- 
sured, there will be a larger increase of 
orders that have been pending for some 
time past on account of the uncertainty 
in connection with the destinies of the 
company, which are now happily settled 
and which will result in the continued 
employment of a large body of men. 
As is usual in similar cases, the re- 
ceivers will be authorized to sell the as- 
sets of the company, and, as stated be- 
fore, the Stockholders’ Reorganization 
Committee will purchase same for the 
benefit of creditors and the preferred and 
common stockholders whom they repre- 
sent. The receivers of the company are 
James A. Roberts. of New York City, 
James O. Moore, of Buffalo, and J. Allan 
Smith, of Niagara Falls, N. Y. 
i ee 4 
A unique dinner was recently given 
in Toledo. Each guest cooked his own 
dinner by electricity. 


April 24, 1915 


Cedar-Producing and Shipping 
Facilities of the MacGillis & 
Gibbs Company. 


In new construction of overhead lines, 
careful selection of poles for size and 
quality is essential for getting the long- 
est life of the line. In the emergency 
reconstruction of such lines it is neces- 
sary to emphasize not only these points, 
but also speed in getting the material on 
the ground so that the rebuilding can 
proceed with a minimum of interruption. 
It was with these ideas that the cedar- 
pole business of the MacGillis & Gibbs 
Company, Milwaukee, Wis., was devel- 
oped to its present high-class condition. 
The company produces both red cedar 
and white cedar products, including poles 
up to 60 feet in length, cross ties, fence 
posts, etc. The aim of the company 
throughout has been to give the best pos- 
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The largest yard of the company is lo- 
cated at Gladstone, Mich., which is a di- 
vision point on the Soo Line Railroad, 
and therefore is an excellent distributing 
point, since it always has a large supply 
of cars on hand. This yard is located 
in the center of the Northern Michigan 
white-cedar-producing territory. This 
yard has been in service some 15 years, 
during which time it has been steadily in- 
creased in capacity and in facilities for 
proper sorting of the timber and rapid 
shipment. The present capacity is such 
that an average of about 1,000,000 pieces 
of white cedar are easily handled in the 
yard annually. An idea of the extent of 
the yard can be gained from the accom- 
panying illustration. The view shows a 
long train bringing a mixed lot of poles 
from the woods. These poles are un- 
loaded, carefully graded and sorted into 
piles so as to be ready for instant ship- 
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Each of the yards is in charge of an 
experienced and reliable superintendent, 
who from long training is able to make 
proper selection of poles to meet require- 
ments. In all of the yards the stock is 
kept until thoroughly seasoned, and no 
green timber is shipped. 

~~ ——— 


Utilities Get Portable Instruments 
to Aid in Improving Service 
Standards. 

As an example of the hearty spirit 
of co-operation with which the operat- 
ing companies are working with the 
public service commissions, the recent 
orders placed by a number of compa- 
nies operating throughout Illinois, for 
measuring instruments are of interest. 

These companies, in complying with 
the orders of the Illinois Public Utili- 
ties Commission, have ordered for use 


Portion of MacGillis & Gibbs’ Yard at Duluth, Minn., Showing Assorted Poles Ready for Shipment. 


sible service; it has built up an excellent 
service organization for this purpose. 
For over 15 years the company has pro- 
duced northern white cedar on a large 
scale. It has found that shipments from 
wood’s landings are generally unsatisfac- 
tory, green and improperly sorted timber 
being often the result of inadequate stor- 
age and handling facilities. Therefore 
no shipments are made direct from the 
woods. The company has concentrating 
yards located in the best white-cedar-pro- 
ducing districts, which are well located 
for securing proper shipment on short 
notice. In connection with the company’s 
main office in the Wells Building, Mil- 
waukee, there have been established 
branch offices at Minneapolis, Minn., and 
Chicago, Ill, these latter being for per- 
sonally tracing any delayed shipments. 


ment. Six separate loading tracks give 
excellent facility for loading shipments 
rapidly. Since the stock has been piled in 
various groups, depending on size of pole 
and quality, and since the receiving of 
timber is so conducted as not to interfere 
with shipment, outgoing shipments can be 
handled with extraordinary speed. 
Another yard of the company is located 
at Duluth, Minn., which is noted as a 
railroad and shipping center. Here a large 
stock of assorted poles and other timbers 
is kept on hand ready for immediate ship- 
ment on rush orders. Abundant cars are 
available, and shipment by water can also 
be done in season. At Remer, Minn., in 
the heart of the best white-cedar swamps 
of northern Minnesota, is another yard 
on the Soo Line. The company’s red 
cedar yard is near Sand Point, Idaho. 


in regular portable service high-grade 
meters such as are used in standard 
laboratory work. 

The Illinois Traction System has 
placed an order with the Westinghouse 
Electric & Manufacturing Company * 
for 19 graphic voltmeters, 20 portable 
standard watt-hour meters, 19 portable 
voltmeters, together with a number of 
other miscellaneous portable meters. 

The Southern Illinois Light & Power 
Company, Hillsboro, Ill., has ordered 
eight portable graphic voltmeters and 
two ammeters of the same type, four 
portable wattmeters, two portable 
voltmeters and ammeters, two portable 
current transformers, and two each of 
the switchboard type graphic voltme- 
ters and voltmeters, together with other 
portable instruments of laboratory type. 
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CONDUIT OUTLET PLATES.— 
William H. Colgan Company, West 
Newton, Mass. 

Rex outlet boxes for straight electric 
outlets, for use in  knob-and-tube 
work; catalog Nos. 314, 414. 

Rex BX outlet plates with armored 
cable connectors, catalog Nos. 604, 
614, combination and straight electric 
for old work. Catalog Nos. 804, 814, 
combination and straight electric for 
new work. 

Listed March 25, 1915. 


FUSES, Cartridge Inclosed.—Chel- 
ton Electric Company, 314 Armat 
Street, Philadelphia, Pa., submittor; 
manufactured by Killark Electric Man- 
ufacturing Company, St. Louis, Mo. 

“Chelton Electric Co.” cartridge in- 
closed fuses, 0-200 amperes, 250 volts. 

Listed March 24, 1915. 


FUSES. Cartridge Inclosed. — The 
Trumbull-Vanderpoel Electric Manu- 
facturing Company, Bantam, Conn., 
submittor; manufactured by Killark 
Electric Manufacturing Company, St. 
Louis, Mo. 

“Trumbull- Vanderpoel” cartridge in- 
closed fuses, 0-200 amperes, 250 volts. 

Listed March 24, 1915. 


HANGERS, Lamp and Fixture— 
The Thompson Electric Company, 
5606 Euclid Avenue, Cleveland, 

Cutout hangers, 15 amperes, 600 
volts, Skeleton, Medium Canopy and 
Deep Canopy models; two-part inter- 
locking hangers, upper portion being 
stationary and connected to line wires, 
while lower part, carrying lamp, may 
be raised and lowered by pulleys and 
cords. Engaging of parts auto- 
matically secures mechanical and elec- 
trical connections without stress on 
cord, and may be released by raising 
lamp slightly with quick pull on cord. 

Note: Care should be taken in in- 
stallation to provide means to prevent 
fixture from accidental release and fall- 
ing after release due to loosening of 
cord fastening. 

Listed March 30, 1915. 


MOLDING. — Pague Manufacturing 
Company, 226 North Jefferson Street, 
Chicago, III. 

“Pagrip” metal molding. 

Listed March 23, 1915. 


PANELBOARDS. 
Manufacturing Company, 
Street, Chicago, Ill. 

Panelboards shown by tests and ex- 
aminations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Beard of Fire Underwriters have la- 
bels attached. 

Listed March 22, 1915. 


RECEPTACLES, Standard.—vV. V. 
Fittings Company, 1910 North Sixth 
Street, Philadelphia. 
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Latest Approved Fittings 


The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


Keyless, 660 watts, 250 volts. Con- 
duit box, catalog No. 43. 


Listed March 30, 1915. 


RHEOSTATS.—Industrial Control- 
ler Company, Milwaukee, Wis. 

Motor starters and speed regulators, 
YZ to 50 horsepower, 110, 250 and 500 
volts. Bulletin Nos. 1100, 1125, 1135, 
1140, 1145, 1150, 1155, 1160, 1165, 1300, 
1310, 1320, 1325, 1330, 1335, 1340, 1430, 
1435, 2100, 2105, 2125, 2130, 2135, 2140, 
2145, 2310. 

Listed March 22, 1915. 


ROSETTES, Fuseless—The Arrow 
Electric Company, 103 Hawthorne 
Street, Hartford, Conn. 


Pagrip Metal Molding—Pague Manufactur. 
ing Company. 


Arrow E, 3 amperes, 250 volts. Con- 
cealed, catalog Nos. 301, 302. 

Listed March 29, 1915. 

SHADEHOLDERS.—The_ Bryant 


Electric Company, Bridgeport, Conn. 

Bryant or Perkins. 

Uno shadeholders, catalog No. 511. 
These shadeholders are designed to 
thread over spiral socket shells as sup- 
plied on Bryant or Perkins sockets and 
receptacles, 

Listed March 9, 1915. 


SOCKETS, Standard. — Benjamin 
Electric Manufacturing Company, 120 
South Sangamon Street, Chicago, II], 

“Benjamin” porcelain shell, keyless. 

660 watts, 600 volts, catalog Nos. 
4411, 4421, 4423. 

Listed March 24, 1915, 


SOCKETS, Standard.—The Bryant 
Electric Company, Bridgeport, Conn. 
Metal-shell “Bryant” or “Perkins.” 
Pull, 250 watts, 250 volts, catalog 

No. 4068. 
Listed March 6, 1915. 


SWITCH BOXES.—Frankel Light 
Company, 5016 Woodland Avenue, 
Cleveland, O. 

Pressed-steel “Ohio” boxes in single 
units for use with flexible tubing. These 
boxes have removable sides and suit- 
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able fastenings for assembly in gangs. 
Listed March 23, 1915. 


SWITCHES, Pendent Snap.—Gen- 
eral Electric Company, Schenectady. 

“G. E.” two-button type. 

Single-pole, 3 amperes, 250 volts, 5 
amperes, 125 volts, catalog Nos. 
GE558, GE559, GE562, GE565. 

Listed March 31, 1915. 


SWITCHES, Push-Button Flush.— 
Francis Keil and Son, 401 East 163rd 
Street, New York, N. Y. 

Foyr-way, 10 amperes, 125 volts; 5 
amperes, 250 volts; catalog No. 32504. 

Listed March 23, 1915. 


SWITCHES, Surface Snap. — Hart 


Manufacturing Company, Hartford, 
Conn. 
“Diamond H” switches. 


Series-parallel heater type, 10 am- 
peres, 125 volts, 5 amperes, 250 volts, 
catalog Nos. 802, 8022, 20 amperes, 125 
volts, 10 amperes, 250 volts, catalog 
Nos. 803, 8032. 

Also above types with indicating 
dials or lock attachments, or both. 

Listed March 19, 1915. 


SWITCHES, Surface Snap. — Man- 
hattan Electrical Supply Company, 17 
Park Place, New York, N. Y. 

Single-pole, catalog Nos. 5121-24 in- 
clusive, 5141-44 inclusive. 

Double-pole, catalog Nos. 
clusive, 5145-48 inclusive. 

Three-point, catalog Nos. 


5125-28 in- 


9129, 5130, 


5149, 5150. 

Four-point, catalog Nos. 5131, 5132, 
5151, 5152. 

Two-circuit, catalog Nos. 5133-36 in- 


inclusive, 5157-60 inclusive. 
Three-circuit, catalog Nos. 

inclusive, 5157-60 inclusive. 
Listed March 18, 1915. 


SWITCHES, Surface Snap. — The 
Trumbull Electric Manufacturing 
Company, Plainville, Conn. 

Single-pole, 3 amperes, 250 volts, 5 
amperes, 125 volts, catalog Nos. 300-03 
inclusive, 310-13 inclusive; 400-03 in- 
clusive, 410-13 inclusive; 5 amperes, 
250 volts, 10 amperes, 125 volts, cata- 
log Nos. 320-23 inclusive, 420-23 inclu- 
sive, 425-28 inclusive. 

Double-pole, 5 amperes, 250 volts, 
catalog Nos. 340-43 inclusive, 440-43 in- 
clusive; 10 amperes, 250 volts, catalog 
Nos. 350-53 inclusive, 450-53 inclusive, 
455-58 inclusive, 7456. 

Three-way, 1 ampere, 250 volts, 3 
amperes, 125 volts, catalog Nos. 358-9, 
458-9; 3 amperes, 250 volts. 5 amperes, 
125 volts, catalog Nos. 360-1, 460-1; 5 
amperes, 250 volts, 10 amperes, 125 
volts, catalog Nos. 365-6, 465-6, 468-9. 

Four-way, 2 amperes, 250 volts, 5 
amperes, 125 volts, catalog Nos. 355-6, 
475-6, 478-9. 

Also the above types with lock at- 
tachment (catalog No. 398) and key. 

Listed March 18, 1915. 
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ATLANTIC STATES. 


CHICOPEE, MASS.—The municipal 
light plant is soon to install 10 in- 
verted street arc lamps on ornamental 
iron standards, in the center of this 
city. W. 

SALEM, MASS.—The Salem Elec- 
tric Light Company, one of the proper- 
ties under the management of C. H. 
Tenney & Company, Boston, is to in- 
crease its generating capacity, installing 
a new 6,250-kilowatt generator, four 
750-horsepower boilers with Taylor 
stokers, and a new switchboard. The 
total expenditure will amount to about 
$750,000. The company is gradually 
undergrounding its wires in the central 
part of the city. W. 

WILMINGTON, DEL.—The Du- 
Pont Company intends to construct a 
large addition to its office building in 
this city. The new section will extend 
a city block on Eleventh Street to 
Orange, and a distance of 171 feet on 
Orange Street. A large amount of 
electrical apparatus will be used. 


HUNTINGTON, PA.—tTrustees of 
the J. C. Blair Memorial Hospital have 
authorized the erection of a home for 
nurses, in accordance with the plans 
and specifications of Edward L. Til- 
ton, a New York architect. The build- 
ing, which will cost $30,000, will have 
the most modern electrical equipment. 


LANCASTER, PA.—The citizens of 
this city have approved of a loan of 
$270,000, of which $125,000 will be 
used for a new boys’ high school build- 
ing and the remaining $145,000 will be 
spent for improvements to the water- 
works and fire departments. The elec- 
trical installation in the school build- 
ing will be complete. 


DUBLIN, GA.—The city votes June 
8 on issuing $50,000 bonds for light 
and water plant improvements, to cost 
$10,000, etc. Address mayor. 


NORTH CENTRAL STATES. 
HAMILTON, O.—Considerable ad- 


ditions on several streets to the pres- 
ent ornamental lighting system are vir- 
tually assured by the action taken re- 
cently by two of the commercial or- 
ganizations of the city. The West Side 
Commercial Association has turned 
over to the city contracts providing 
for the installation and maintenance of 
30 additional lights, and about an equal 


number will be installed on Main 
Street. 

BLUFFTON, IND.—The_ county 
commissioners will install a private 


lighting plant for the county infirmary. 
Address county auditor. 


ASHLAND, WIS.—The local electric 
light plant will be increased in capac- 
ity. It is understood that the build- 
ing of a new 10,000-kilowatt hydro- 
electric plant and a 5,000-kilowatt steam 
turbine plant is contemplated. A du- 
plicate transmission line from Ashland 
to the Range by way of Odanah is also 
under advisement. 
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HUSTISFORD, WIS.—The local 
electric light and power plant has been 
destroyed, the loss aggregating, it is 
said, about $35,000. The owners, Mr. 
F. Lindeman, of Oak Grove, and Mr. 
O nneleets of Hustisford, will re- 
build. 


BRIGHTON, IOWA.—By a vote of 
149 to 29, at a special election, the L. R. 
Sherrill Company, of Burlington, was 
granted a franchise for an electric 
lighting plant. 


STOCKTON, MO.—W. A. Whinery, 
of Caplinger Mills, is considering a 
project for the installation of an elec- 
tric light plant, supplying current to 
Caplinger Mills, Stockton, El Dorado 
Springs and Humansville. 


GAYLORD, KANS.—Bonds to the 
amount of $7,000 have been voted for 
the construction of an electric light 
plant here. It is planned to build a 
transmission line to Portis and Downs. 
G. R. Stephenson, mayor. 


SOUTH CENTRAL STATES. 


ELIZABETHTOWN, KY. — The 
Greenup Electric Company has fied 
articles of incorporation, with a cap- 
ital stock of $10,000. It is authorized 
to issue bonds to the amount of $30,- 
000. The company is now operating 
electric plants at Stithton, Horse Cave, 
Mumfordville and Brandenburg, and 
is part owner of the electric plants at 
Edmonton and Burksville. The com- 
pany is contemplating establishing 
plants at Sonora and West Point. 


LOUISVILLE, KY.—The Louisville 
Bridge & Iron Company, with a plant 
in Louisville, has decided to change its 
equipment from direct to alternating 
current and has issued specifications 
calling for 25 motors, to represent a 
total of 350 horsepower. The com- 
pany uses central-station power. 


LOUISVILLE, KY.—The Grocers’ 
Biscuit Company has closed a contract 
with the James Clark, Jr., Electric 
Company for 14 motors, with a total 
of 150 horsepower for its new plant 
just being completed to take the place 
of the plant destroyed last fall by fire. 
This is a supplementary order, the ini- 
tial order having included equipment 
installed when a temporary plant was 
equipped immediately after the fire. 


LOUISVILLE, KY.—Gamble Broth- 
ers, wood workers, specializing in pop- 
lar siding, with a plant at Highland 
Park, have contracted for a General 
Electric 250-kilowatt generator, which, 
with addition of 20 motors, will elec- 
trify the whole plant. The generator 
takes the place of an old one of smaller 
capacity. Ten old motors will be re- 
tained. 


MANCHESTER, TENN.—The local 
electric light plant recently acquired 
by the Tennessee Valley Light and 
Power Company will be overhauled in 
the near future. 


MOUNTAIN HOME, ARK.—K. V. 
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Loba and Dillon Underhill have ap- 
plied to the city council for a fran- 
chise for installing an electric light 
plant here. D 


PRAIRIE GROVE, ARK.—The 
Prairie Grove Electric Company has 
been organized, with a capital stock 
of $6,000, for the purpose of installing 
an electric light plant here. D. 


ALTUS, OKLA.—It is understood 
that the electric light plant will be en- 
larged for the purpose of furnishing 
current to neighboring communities. . 


ARANSAS PASS, TEX.—The city 
council has under consideration plans 
for improving the electric light plant 
and water works system at a cost of 
$35,000. 


BURKBURNETT, TEX.—The city 
council has closed a contract for the 
installation of an electric lighting sys- 
tem here. D 


HARROLD, TEX.—The Commer- 
cial Club is promoting the construction 
of an electric light and power plant 
here. D. 

LOCKNEY, TEX—The_ Malone 
Light and Ice Company of Plainview, 
Tex., ‘which recently purchased the 
electric light plant here of the Lockney 
Electric Company, will enlarge and 
improve the plant. D 


LUBBOCK, TEX.—The Malone 


Light and Ice Company of Plainview, 


Tex., will install new machinery in the 
electric light plant here which it re- 
cently purchased from the Lubbock 
Light and Ice Company. D 


SPRINGTOWN, TEX.—The Fort 
Worth Power and Light Company 
plans to install an electric lighting sys- 
tem and an ice plant here. D. 


THRALL, TEX.—The Texas Power 
and Light Company plans to build a 
high power transmission line to con- 
nect Taylor, Thrall, Rockdale and Cam- 
eron with its central station at Waco. 


WESTERN STATES. 


FT. BENTON RIVER, MONT.—J. 
R. Hobbins has purchased an electric 
hght plant at Choteau and will build 
a 16-mile transmission line from the 
United States reclamation camp on Sun 
River project. 


BUFFALO, WYO. — The Buffalo 
Manufacturing Company, of this place, 
has decided to spend about $25,000 
this spring in improvements to its 
power plant. A dam site has been pur- 
chased in Clear Creek Canyon, and 
a dam will be constructed to store 
water for power purposes. The power 
plant will be moved up the stream 
about four miles. The water will be 
conveyed from the dam to the water 
wheel, a distance of about 9,000 feet. 


COKEVILLE, WYO.—A site for 
the proposed power plant that is to be 
constructed in City Creek Canyon, to 
furnish light and power to this town, 
has been selected by Charles O’Conner 
and W. H. Dingboom. The location 
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decided upon is about three miles from 
the mouth of the canyon and about 
five miles from town. Address mayor 
or town clerk. 


MOORCROFT, WYO.—The town 
council has called an election to be 
held the same time as the spring elec- 
tion, when local taxpayers will vote on 
the question of issuing bonds for the 
installation of an electric lighting sys- 
tem. Address town clerk. 


LA JUNTA, COLO.—At a recent 
election it was voted to issue bonds 
to the amount of $75,000 to build a 
municipal electric light plant. Address 
Mayor John N. Lamb. 


LORDSBURG, N. M.—W. F. Ritter 
has purchased the Lordsburg Water, 
Ice & Electric Company and plans to 
remodel the plant. 


BOISE, IDAHO.—An ordinance has 
been passed by the city council provid- 
ing for the issuance of bonds in the 
sum of $23,885.30, the proceeds to be 
used for the installation of ornamental 
arc lights in Improvement District No. 
1, which is created by the ordinance. 


DUCHESNE, UTAH. — The town 
trustees have granted a franchise to 
John Glenn, of Vernal, and Marcellous 
Pope and R. W. Kroupa, of Duchesne, 
for the erection and operation of an 
electric light plant at this place to 
serve the town. The proposed plant is 
to be erected in the town proper and 
its estimated cost is $10,000. Accord- 
ing to the franchise, work must be 
started within three months. 


GARLAND, UTAH.—Negotiations 
have been entered into between the 
Garland City Council and the Utah 
Power and Light Company, whereby 
Garland will have a lighting system 


second to none in any city of its 
: epulation. The system will cost 
$3,000, it will consist of 20 2,000- 


candlepower arc lights to be placed on 
the street corners and to extend to the 
city limits. The system will be leased 
to the city for a term of years. The 
material has been ordered and work 
will begin immediately. 

PLEASANT GROVE, UTAH.—As 
an indication to install its own power 
plant, the town has filed application 
on 10 second-feet of water, to be taken 
from Grove Creek, and utilized for 
power purposes. A pipe line 8,860 feet 
long will be used to convey the water 
to a power plant, where machinery 
will be installed to generate electricity 
with which to furnish lights and power 
to this town and vicinity. Address the 
town clerk. 


ABERDEEN, WASH.—The North- 
west Electric and Waterworks Com- 
pany of Montesano has applied for a 
franchise here to construct a line for 
the transmission of electric current. 


CHELAN, WASH.—The Great 
Northern Railroad Company has de- 
cided to build a temporary power plant 
here this spring for use in pumping 
water for irrigation. 

SEATTLE, WASH.—In a recent 
communication to the Mayor and City 
Council, J. D. Ross, superintendent of 
lighting, City of Seattle, recommended 
that an addition to the Lake Union 
Steam Auxiliary be constructed, dou- 
bling the capacity of the steam plant 
and increasing the light and power 
load from 10,000 kilowatts to 20,000 
kilowatts. Superintendent Ross states 
that, owing to the length of time which 
will necessarily ensue before the new 
masonry dam at Cedar Falls is made 
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available and valuable for storage pur- 
poses, owing to the seepage which has 
caused a great deal of concern, a new 
means of generating additional power 
must be supplied. Should the council 
approve of Superintendent Ross’ plan 
for constructing an additional unit to 
the Lake Union steam plant, a bond 
issue will be submitted to the voters. 


NORTH YAKIMA, WASH.—The 
Board of County Commissioners, Yak- 
ima County, has been petitioned by 
the Pacific Power and Light Company 
for a 50-year franchise for extensions 
to its power lines in the Moxee Valley 
and near the Naches Power Station. 
The extensions to be made in the 
Moxee Valley will be utilized in serv- 
ing farmers and small communities and 
the Naches extension will operate a 
pumping station which is being con- 
structed for irrigation purposes. 

BAKER, ORE.—Baker will vote 
July 14 on the issuance of $80,000 
bonds to enlarge the municipal lighting 
plant. 


BEND, ORE.—Reported the city 
council has passed an electric fran- 
chise ordinance over the veto of the 
mayor of Bend in favor of the Bend 
Flour Mill Company, here. for a pri- 
vate transmission line. It is unoff- 
cially reported the company intends 
making improvements and extensions 
to its existing lines necessitating the 
expenditure of thousands of dollars. 


GRANTS PASS, ORE.—Articles of 
incorporation for the Hell Gate Can- 
yon and Coquille Power Company, 
with headquarters here, were, recently 
filed with Secretary of State at Salem. 
The capital stock is $1,000,000. Incor- 
porators are: Geo. E. Sanders, Grants 
Pass; Geo. W. Sorenson, Grants Pass, 
and Wharton Plummer, of Chicago. 
The company plans providing current 
for the city of Grants Pass for power, 
light and irrigation purposes. 


FRESNO, CAL.—Announcement has 
been made that the San Jpaquin Light 
& Power Company is preparing to con- 
struct a new $75,000 hydroelectric pow- 
er plant at Merced Falls. The project 
is to replace one disabled two years 
ago. The plant will have a capacity 
of 1,000 kilowatts. For distribution 
purposes the power line from Merced 
Falls to Merced will be raised from 
20,000 to 60.000 volts. This plant will 
supply Merced County, mines of Mari- 
posa County and gold dredgers work- 
ing on the Merced Falls. 


LOS ANGELES, CAL.—Plans are 
under way for the installation of 500 
ornamental electroliers at Culver City, 
an industrial suburb of this city. 


MARTINEZ. CAL.—The Pacific Gas 
and Electric Company has purchased 
a site on Ferry Street, upon which will 
be erected an office building to be used 
as headquarters for the Contra Costa 
district, over which D. C. Fay is man- 
ager. 

MARTINEZ, CAL.—The Great 
Western Power Company is building 
a power line into the large refinery of 
the Shell Company for temporary 
service. It is rumored that the com- 
pany will later install 1ts own plant. 


PLACERVILLE, CAL.—The West- 
ern States Gas and Electric Company 
is preparing to spend about $75.000 
this summer in increasing the capacity 
of its American River power project. 
The plans call for the renewal of the 
bulkhead on the north side of the 
American River dam, the building of 
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a 30 to 36-inch penstock to convey 
water from Four Bay to the lower end 
of the American River flume to the 
power house, making a fall of 575 feet, 
installing new machinery at the power 
house, ‘etc. 


SAN JOSE, CAL.—An election will 
be held on May 3 to submit the propo- 
sition of the formation of the Milpitas 
Highway Lighting District, as out- 
lined in a petition to the Board of 
Supervisors. 


SANTA ANA, CAL.—Residents of 
Buena Park have petitioned the Board 
of Supervisors for the formation of 
the Buena Park Lighting District. 


PROPOSAL. 


ELECTRICAL EQUIPMENT. — 
Sealed proposas! will be received at the 
office of the Bureau of Supplies and 
Accounts. Navy Department, Washing- 
ton, D. C., until May 4, for furnishing 
10,000 feet of double-conductor cable, 
Schedule 8179, for delivery at Navy 
Yard, Newport, R. I.; miscellaneous 
three-conductor cable, Schedule 8176, 
for delivery at Navy Yard, Philadel- 
phia, Pa.; miscellaneous three-conduct- 
or cable, Schedule 8178, and miscella- 
neous telephone cable, Schedule 8179, 
both for delivery at Navy Yard, Nor- 
fork, Va.; 200 pounds uncut sheet mica, 
Schedule 8200, for delivery at Navy 
Yard, Newport, R. I.; six switchboard 
panels. Schedule 8198, for delivery at 
Navy Yard, Philadelphia, Pa.; three 50- 
kilowatt transformers, Schedule 8179, 
for delivery at Navy Yard, Norfolk, 
Va.; 7,500 feet lighting and power wire, 
Schedule 8185, for delivery at Navy 
Yard, Brooklyn, N. Y. | 


NEW PUBLICATIONS. 


TERRESTRIAL MAGNETISM.—The 
annual report of the director of the De- 
partment of Terrestrial Magnetism, Car- 
negie Institution of Washington, for 1914, 
describes the new laboratory and sum- 
marizes the work of the year. 


ELECTRODEPOSITION OF 
METALS.—The March issue of Lewis 
Insitute Bulletin is entitled “The Elec- 
trodeposition of Metals” and contains 
the papers by Carl Dittmar. Max G. 
Weber, and Charles H. Proctor which 
were presented at a meeting held at the 
Institute on the evening of February 11, 
1915. 

‘CANADIAN MINERALS.—The Can- 
adian Department of Mines has issued a 
report on the “Non-Metallic Minerals 
used in the Canadian Manufacturing In- 
dustries” by Howells Fréchette; and 
“Peat, Lignite, and Coal,” by B. F. 
Haanel. The latter considers the values 
of the fuels for the production of gas 
and power in the _ by-product-recovery 
producer. It is illustrated and comprises 
261 pages. 

METRIC EQUIVALENTS. — The 
Bureau of Standards is distributing a 
publication of particular interest and 
value to those engaged in foreign trade 
This is a 68-page pamphlet, entitled 
“Units of Weight and Measure—Deh- 
nitions and Tables of Equivalents.” 
Copies may be obtained free upon ap- 
plication to the Bureau of Standards. 
Washington, D. C. The tables of 
equivalents relate to the translation 
from metric units to the customary 
units and from customary to metric. 
Manufacturers are in many cases 
placing the metric equivalents of the 
ordinary units in their catalogs in 
order that the dimensions may be intel- 
ligible to buyers in countries using the 
metric system. 


April 24, 1915 


NEW INCORPORATIONS. 


HAZARD, KY.—The Hazard Power 
Company, with $25,000 capital, has been 
incorporated here by L. L. Stone, Mrs. 
L. L. Stone and J. D. Francis. d 

HARTFORD, CONN.—The Hart- 
ford Clock Company has been incor- 
porated with a capital stock of $15,000, 
to manufacture electric clocks. W. 


CLEATON, KY.—The Central Tele- 
graph and Electric Company, with 
$4,000, has begun business here. The 
incorporators include A. M. Creel, L. J. 
Mohon and W. M. Jack. G. 


GREENVILLE, O.—The Greenville 
Electric Light and Power Company has 
filed amended articles of incorporation 
increasing its capital stock from 
$155,000 to $180,000. 


BUFFALO, N. Y.—Bulletin Ma- 
chine Company, Incorporated; to man- 
ufacture bulletin displaying machines. 
Capital, $10,000. Incorporators: Al- 
bert K. Davis. Conrad S. Culver and 
John M. Fanning. 


CANTON, O.—The Dillon Electric 
Company has filed amended articles of 
incorporation increasing its capitaliza- 
tion from $10,000 to $25,000, the increase 
being intended to provide for better- 
ments to the plant. 


TRENTON, N. J.—The Peoples 
Service Electric Company has been 
organized to manufacture and deal in 
electrical machinery. Capital, $125,000. 
The incorporators are Claudius B. Lasell, 
S W. Bogart and Orris M. Dris- 
coll. 


HAZARD, KY.—The Eastern Elec- 
trical Supply and Construction Com- 
pany has been incorporated here with 
$2,000 capital. Stockholders include 
S. E. Parfit, A. M. Gross and T. F. 
Curtis. G. 


BOSTON, MASS. — The Lewis- 
Shepard Company has been incor- 
porated, with a capital stock of $50,- 
000, for the handling of motors and 
machinery. The incorporators are: 
Arthur L. Lewis; Frederick J. Shepard, 
Jr. and W. Lloyd Allen. 


BLANDINSVILLE, I L L.— The 
Economy Electric Light and Power 
Company has been incorporated with a 
capital stock of $20,000. The company 
is to furnish light and power by elec- 
tricity or gas. The incorporators are 
G. L. Mallery, P. L. Barrett and C. A. 
Stevens. 


GOSHEN, N. Y.—Orange County 
Public Service Corporation; to manu- 
facture electricity y light, heat and 
power. Capital, $50 Incorporators: 
Ralph Polk Buell, Shae N. Y.; 
George L. Lewis, Whitestone, Long 
Island, N. Y., and Charles G. Stanton, 
Brooklyn, N. Y. 


NEW YORK, N. Y.—Witherbee 
Storage Battery Company, Incor- 
porated; to manufacture electrical 
goods, batteries, appliances for auto- 
mobiles, etc. Captial, $10,000. Incor- 
porators: Eldred E. Jacobsen and 
Charles J. Steierman, of Brooklyn, 
N. Y., and M. J. Hanlon, of Tompkins- 
ville, N. Y. 

ANACONDA, MONT.—Articles of 
incorporation have been filed for the 
Little Missouri Improvement and De- 
velopment Company. with a capital 
stock of $150,000, by Frank K. Wilson, 
Thomas T. Lyon and A. L. Rankin, for 
the purpose of constructing electric 
light and power plants, telephone lines, 
waterworks, etc. 
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FINANCIAL NOTES. 


The annual meeting of the General 
Electric Company will be held May 11. 

Philadelphia Electric Company directors 
have re-elected officers. 

The $8,000,000 Commonwealth Edison 
Company ` first-mortgage _five-per-cent 
bonds, due 1943, purchased by a syndicate 
of eleven Chicago, New York and Boston 
banking houses, have all been sold. The 
public offering price was 100. 

The Pacific Light and Power Company 
has sold to New York bankers $2,338,000 
six-per-cent notes, the proceeds of which 
will be used to retire a like amount of 
collateral trust five-year six-per-cent 
bonds, due July 1, 1915. The bonds are 
secured by the deposit of $3,118,000 first- 
mortgage six-per-cent Southern Califor- 
nia Gas Company bonds. 

New alumina works are to be erect- 
ed almost immediately at Burntisland 
by the British Aluminium Company 
and power plant for rolling mills at 
Warrington has been completed. 
Further plant is being installed for the 
extension of the manufacture of car- 
bon electrodes at Kinlochleven. The 
company has, in the normal course of 
things, big business with German pur- 
chasers, and when the war broke out 
many such orders and contracts had to 
be canceled, but this was offset by the 
increased demand of the British and 
allied governments and contractors 
working for them, so that the trading 
profits for 1914, at $1,361,280, are some- 
what better than for 1913. Prices are 
approximately the same, but there are‘ 
difficulties in connection with supplies 
of raw material, and costs of produc- 
tion are higher, but output and sales 
are both better. 


Dividends. 
Term. Rate. Payable. 
Automatic Plec................... Q 1% May 1 
Col. Ry. Pr. & Lt., B. pf....Q 1. 25% May 1 
Co! Ry., Pr. & Lt., com...Q 1.25% May 1 
grea Elec. Mum., Bos- 
AE EEEE E EEE E 3% May 1 
Elec. Bond & Share, pf... Q 15% May 1 
Interboro Rap. Tran oiiire 5% 
Keystone Tel., pf............ S-A 3% May 1 
Lehigh Val. Tran., pf....S-A 1% May 1 
Louisville Gas & Elec. a 
0.) E ser Peery EEE on Pe 1%, Apr. 30 
Sica: Pac. Elec., pf.......... Q $1.50 May 1 


Report of Earnings. 


EDISON ELECTRIC ILLUMINATING COMPANY OF 
BROOKLYN. 

The Public Service Commission has is- 
sued a report covering the operations of 
the Edison Electric Illuminating Com- 
pany of Brooklyn for the year ended De- 
cember 31, 1914, which compares as fol- 
lows: 


1914 1913 
Operating revenue.............. $6,244,384 $5,655,200 
Net after taxeS......0.0 2°07 6.532 2,007,839 
Other income.....................2.- 25,822 25. 385 
Total income.................... 2,102,354 2,033,224 
Charges wiivisdekidvin ies 2,028,537 1,961,527 
Surplus) cccntciodshaccheesst 73,817 71,697 
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PERSONAL MENTION. 

MR. EMMET R. CURTIN has taken 
charge of the St. Mary’s plant of the 
Indiana Lighting Company, succeeding 
Mr. Frank H. Cutshall. 

MR. W. R. MULLIGAN, manager 

of the United Electric Light Company, 
Springfield, Mass., gave a talk before 
the newly organized Electric Club in 
that city April 14. 

MR. F. THOMAS TURNER, until re- 
cently assistant sales manager of the 
Minneapolis General Electric Company, 
has taken up district sales work for the 
Beebe Sales Company, Minneapolis, man- 
ufacturer of the new Beebe washing ma- 
chines. 

MR. JOSEPH E. MONTAGUE, 
general manager of the Niagara Elec- 
tric Light and Power Company, Niag- 
ara Falls, N. Y., was married on April 


15, at Clifton Place. Niagara Falls, 
Ortario, Can, to Mrs. Sarah Cook 
Reeder. 


MR. H. M. VAUGHAN has accept- 
ed the position of sales manager of the 
Automatic Electric Washer Company, 
of Newton, Iowa, taking the place of 
J. W. Winger, whọ resigned to become 
postmaster of Newton. Mr. Vaughan 
is thoroughly familiar with the selling 
end of the electrical business and has 
been identifed with electrical interests 
for many years. He installed the first 
commercial electric light plant in New- 
ton in 1886. - 

MR, F: W. BAKER, for the past 
two years general efficiency man and 
statistical compiler for the Cumberland 
County Power and Light Company, 
Portland, Me., has been appointed pri- 
vate secretary to General Manager A. 

Ford, succeeding Mr. Norman S. 
Alexander., who has been elected man- 
ager of the Fairmount Park Traction 
Company, Philadelphia, Pa, Before com- 
ing to Portland, Mr. Baker was with 
the Independence Inspection Bureau 
of Philadelphia. | 


MR. EDWARD A. DEEDS, of Day- 
ton, O., for 15 years connected with 
the National Cash Register Company, 
starting as electrical engineer, has re- 
signed his position as vice-president 
and assistant general manager of that 
company, for the purpose of devoting 
his entire attention to the business of 
the Dayton Engineering Laboratories 
Company. which he founded. The lat- 
ter company’s business started in a 
barn in the rear of. Mr. Deeds’ home, 
and grew to enormous 
tions in a short time, “Delco” electri- 
cal automobile equipment now being 
used all over the world. The plant now 
employs 1,700 people. Mr. Deeds re- 
mains a director of the cash register 
company, but will devote all of his 
time to the other company, of which 
he is president. 


SECURITIES ON THE LEADING EX- 


CHANGES AS COMPARED WITH THE PREVIOUS WEEK 


, Apr. 19. Apr. 12. 
American Tel. & Tel. (New YoOrk)...........c.c. cece cceceeececccececcecesseccccsceecescecccneeeeacecece 123% 120 
Commonwealth Edison (Chicago) oo... eeeeceeeccccsneceenecsceteceeececssstenesacenees 136 
Edison Electrice Hluminating (Boston) oo... collie ee ceceeccecccccecacescccescencee 244 243 
Electrice Storage Battery common (Philadelphia)... ccc eeeeeee 504 50144 
Electrice Storage Battery preferred (Philadelphia ).......00.00000000000000000000000000010 5014 KOLS 
General Electric. (New York) sicc-cciccccicsscciccsesecenseascddistcnvtavencontesidavaacevevendiodevetsenes 154 149 
Kings County Electrice (New York) 2.0... cecc cc lecceeccnsceccacescccecceccecesseceresceeee 119 119 
Massachusetts Electric COMMON (Boston) oo... eeeeceec es ceeceeecesenceeeeeenececens — — 
Massachusetts Electric preferred (Boston) .........0.0200000000000001000000550551010r0000500nu 43 44 
National Carbon common (Chicago) ...e.......oeno0000n00000e000c0enorenrouceruecsnesssnnnannnnnaee 137 130 
National Carbon preferred (Chicago) oe. tle lececessecsececesssccscseesssnsecececeesees 119% 119% 
New England Telephone (Boston) ou... ccccceseescccsesececceeecessesesseseseeeereseesesenteteae 128% 132 
Philadelphia Electric (Philadelphia) .........cccccceseeccececnseecccneneneceeesesssnreeaeeeeees 2474 24 
Postal Telegraph and Cables common (New YOork)..........c.::ccececceecersseceeeeeee TS TA 
Postal Telegraph and Cables preferred (New York) .u............:ccecceeeeeeeeeeeee 6814 8714 
Western Union (New YOrk) oo..cccecc.ccccececceececceceececcceccevseseceesecnsscseeecesseeeeecessesseesseeeees 6714 66 
Westinghouse common (New York)  wccc..ccecccccecssscesesececesssceseecscsessnscessneeeerecsneeecs 86 TT 
Westinghouse preferred (New York)  .0......c.cccccececceececesescvscececcapenngeeteseeencneneeees 120 120 
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OBITUARY. 


MR. WILLIAM A. FOOTE, organ- 
izer and head of the Commonwealth 
Power Company of Michigan, which 
operated power stations throughout 
Michigan, and also was connected with 
similar plants in various other states, 
died at his home in Jackson, Mich., 


April 14. He was 65 years old. 
MR. MAURICE AUGUSTUS 


VIELE, president of the Viele, Black- 
well & Buck Company, died April 11. 
He was a son of Augustus Hamilton 
Viele and was one of the best known 
electrical engineers in New York City. 
He was also president and a director 
of the General Reduction, Gas and By- 
Products Company, and the General 
Utilities Company, and was a director 
of the Electric Operating Construc- 
tion Company. Mr. Viele was a mem- 
ber of the St. Nicholas Club, where he 
lived; the Engineers Club, the Ameri- 
can Society of Civil Engineers and the 
Spanish War Veterans. 


MR. CHARLES I. HILLS, president 
of the Franklin Electric Company, 
Hartford, Conn., died at his home at 
Elizabeth, N. J, on April 15. Mr. 
Hills was 53 years of age. He had 
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The General Insulate Company, 
Brooklyn, N. Y., has appointed A. F. 
Larrabee, 88 East Congress Street, 


Detroit, Mich., agent for its Michigan 
territory. 


Hazard Manufacturing Company, 
Wilkes-Barre, Pa., has issued a new 
price list on steel wire ropes and 
strands designed especially for oil and 
gas-well lines. 


Century Electric Company, St. Louis, 
Mo., has increased its capital stock(fully 
paid) to $1,000,000 in order to enable it 
to care more readily for the rapidly in- 
- creasing demand for its single-phase 
motors and fans. 


The Bristol Company, Waterbury, 
Conn., has moved its Pittsburgh branch 
offce to larger quarters in the Frick 
Building. This office is in charge of 
R. B. Anthony, Pittsburgh district man- 
ager. 


The Chicago Mica Company, Valpa- 
raiso, Ind., has opened a branch office 
at the Hodges Building, Detroit, Mich., 
in charge of A. W. Drew as sales 
agent. The company is the manutac- 
turer of “Micabond,” standard mica 
insulation, and other mica insulating 
materials, 

The Hudson Wire Company, Ossin- 
ing, N. Y., manufacturer of brass, cop- 
per bronze and German silver wire 
and resistance wire, has succeeded to 
the business of Royle and Akin, New 
York City. The president is Robert 
M. Akin, and the vice-president and 
general manager is Joseph Royle. The 
New York office is at 256 Broadway. 


Central Telephone & Electric Com- 
pany, St. Louis, Mo., has prepared 
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been ill for a year, and death was 
caused by a complication of diseases. 
He is survived by his widow and two 
sons. “Charlie” Hills, as he was famil- 
iarly known, was long a prominent fig- 
ure in electrical circles. He attended 
practically every national convention 
of electrical men, and was a familiar 
figure in connection with many state or- 
ganizations. He was a leading member 
of the Electrical Manufacturers’ Club, 
and in connection with the meetings of 
the Electrical Supply Jobbers’ Associa- 
tion for many years conducted the ath- 
letic tournaments and acted as master of 
transportation and commissary for the 
joint organizations. He was a pioneer 
manufacturer of incandescent lamps, 
and took a conspicuous part in the de- 
velopment of the business and in work- 
ing out amicable and profitable trade 
relations between the various elements 
of the industry. He was gifted with a 
remarkable disposition, attracting 
friends by the score. 


DATES AHEAD. 


Arkansas Association of Public Util- 
ity Operators. Annual meeting, Little 
Rock, May 11-13. Secretary, W. J. 
Tharp, Little Rock, Ark. 
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some leaflets iHustrating and describing 
the construction and uses of the com- 
pany’s Pract-el-lite. This is an ingenious 
hand lantern employing an ordinary 
dry cell and is made either with spe- 
cial container for the cell or so that 
it can be secured directly to the termi- 
nals of the cell. 


Hotpoint Electric Heating Company, 
Ontario, Cal., is sending out another 
large circular calling the attention of 
dealers to the special sale of El Gril- 
stovo and the permanent reduction in 
price of Hotpoint irons, taking effect 
during Hotpoint Week, May 3 to 8. 
National advertising is reproduced 
and material for special window dis- 
plays offered to the trade. 


Cooper Hewitt Electric Company, 
Hoboken, N. J., has issued bulletin 
No. 58, which is devoted to photog- 
raphy by Cooper Hewitt mercury- 
vapor lamps. Advantages of using 
these, particularly for portraiture, are 
set forth. The equipments best suited 
for different needs are described and 
illustrated. Many photographs made 
by the use of these lamps are repro- 
duced. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh. Pa., 
has received an order from the Chicago 
& Milwaukee Electric Railroad Com- 
pany for fifteen quadruple equipments 
of type No. 557-A, 140-horsepower mo- 
tors with double-end type HLF con- 
trol. These equipments are to be 
placed in high-speed passenger express 
service between Chicago and Milwau- 
kee. The cars will be arranged for 
train operation. 
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Arkansas Association of Electrical 
Contractors. Annual meeting, Little 
Rock, May 12-13. Secretary, J. C. Dice, 
Little Rock, Ark. 

Gas, Electric and Street Railway As- 
sociation of Oklahoma. Fourth annual 
convention, Oklahoma City, May 12-14. 
Secretry, H. V. Bozell, Norman, Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual convention, 
Galveston, Tex., May 19-22. Secretary, 
H. S. Cooper, 405 Slaughter Building, 
Dallas, Tex. ee 

Missouri Public Utilities Association, 
Annual convention, Steamer Quincy, 
May 27-30. Secretary, F. D. Beardslee, 
315 North Twelfth Street, St. Louis, 
Mo. 

National District Heating Associa- 
tion. Annual convention, Hotel Sher- 
man, Chicago, Ill., June 1-3. Secretary, 
D. L. Gaskill, Greenville, O. 

National Electric Light Association. 
Annual convention, San Francisco, Cal., 
June 7-11. Secretary, T. C. Martin, 29 
West Thirty-ninth Street, New York, 
N. Y. 

National Electrical Contractors’ As- 
sociation of the United States. Fifteenth 
annual convention, San Francisco, Cal., 
July 21-24. Secretary, George H. Duft- 
field, 41 Martin Building, Utica, N. Y. 
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The A-A Electric Manufacturing 
Company, 355 Water Street, Bridge- 
port, Conn., has purchased from the 
firm of Harvey Hubbell, Incorporated, 
of Bridgeport, the street and store fix- 
ture business formerly conducted as 
part of the Hubbell activities. The 
A-A company will maintain the same 
prices and policy in regard to these 
goods and will always keep a large 
stock on hand so that orders may be 
promptly and satisfactorily filled. 


Pass & Seymour, Incoporated, Sol- 
vay, N. Y., has ready for distribution 
four new descriptive folders contain- 
ing information that the wireman or 
electrical user of P. & S. devices will 
find valuable. One of these deals with 
conduit box straps, another with 
mogul-base sockets and receptacles, 
another with decorative material, and 
the fourth with the P. & S. candle 
socket; this last publication is espe- 
cially well gotten up. 


The Nuttall Company, Pittsburgh, 
Pa.,announces that the sale of Nuttall 
gears, pinions and trolleys for electric 
railway, mining and industrial use in 
the Chicago territory has been trans- 
ferred to the Chicago office of the 
Westinghouse Electric & Manufactur- 
ing Company, 39 South La Salle Street. 
The Chicago territory includes the 
southwestern part and upper peninsula 
of Michigan, northern halves of Indi- 
ana and Illinois, all of Wisconsin, Min- 
nesota, North Dakota, South Dakota, 
Nebraska and Iowa. 

Northwestern Electric Company, 611- 
615 West Adams Street, Chicago, TIL, 
is establishing a branch office in New 
York City. It willbe in charge of E. 


April 24, 1915 


B. Edwards, who has long been con- 
nected with the company in Chicago. 
The New York branch will devote 
itself especially to the Martin rotary 
converter for use in motion-picture 
theaters and in garages for battery 
charging on the constant-potential 
System, also for any other purpose 
where direct current is necessary in 
an alternating-current district. 


The Statistics Bureau, 5 East Forty- 
second Street, New York City, has ready 
a new catalog of materials for use in 
the graphic presentation of facts. These 
range from thumb tacks to racks and 
cabinets. These materials are invaluable 
for engineers, statisticians, accountants, 
executives, and all others who are called 
upon to present statistical data in gra- 
phic and effective manner. 


Walker Brothers & Haviland, Chi- 
cago, Ill, will remove their offices 
from the Monadnock Block to 1821 
Peoples Gas Building on May 1. The 
concern is the general sales represen- 
tative for the Industrial Controller 
Company, formerly the Independent 
Electric Manufacturing Company, Mil- 
` waukee, Wis., manufacturer of a com- 
plete line of automatic and manually 
operated motor starters and rheostats: 
It is also the representative for the 
Monarch Synchronized Time System, 
which includes a complete line of elec- 
trically operated clocks, time stamps, 
employees’ recorders, etc. 

Moloney Electric Company, St. 
Louis, Mo., has issued catalog No. 150, 
which is a very attractive publication 
with a large number of views of the 
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standard and special types of Moloney 
transtormers, many of these showing 
detailed views of the internal construc- 
tion, terminals, methods of testing, etc. 
Among the transformers described and 
illustrated are type H. E. distributing 
transformers, type C single-phase and 
three-phase transformers for outdoor 
service, type E water-cooled transform- 
ers, subway transformers, current, po- 
tential and special testing transformers, 
sign transformers, etc. Chapters of 
the publication deal with the low core 
and copper losses which permit the at- 
tainment of high efficiency, aging of 
the core, insulation of the coils, etc. 


Fort Wayne Electric Works of Gen- 
eral Eectric Company, Fort Wayne, 
Ind., has issued bulletin Nos. 46,100 and 
46,101, dealing with types M and P 
maximum demand indicators. The for- 
mer, known also as the Maxicator, has, 


as an auxiliary to the four regular 


watt-hour meter recording dials, a 
pointer to show the maximum demand 
in any predetermined interval during 
a weekly, monthly or other period. 
The type P instrument, known also 
as the Printometer, is for use with a 
watt-hour meter, and prints at regular 
intervals, 15 or 30 minutes or the like, 
the time and total dial reading; from 
this printed tape record the demand 
at each hour of the day, or fraction 
thereof, can be quickly determined, 
also. the maximum demand for the 
month, week or other period. Each 
bulletin describes and illustrates the 
instruments in detail, also the auxil- 
iary contactors and relays. The Fort 
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Wayne Works has also ready a new 
bulletin index of active publications. 

Spray Engineering Company, 93 Fed- 
eral Street, Boston, Mass., announces 
that Lee H. Parker has become its 
president. Mr. Parker has had a very 
wide experience in the engineering 
field. For a number of years he was 
associated with the General Electric 
Company and for the past ten years 
with the Stone & Webster Engineering 
Corporation. For several years he also 
represented large London interests in 
South America. He therefore brings 
to the company extended engineering 
and executive experience which will 
be utilized in developing the company 
along sound engineering and commer- 
cial lines. The company acts as en- 
gineer in the design of spray cooling 
ponds, irrigation systems, aerating 
reservoirs, odor condensers and gas 
washers. It manufactures air washers, 
spray nozzles, aerating nozzles, asphalt 
nozzles and park sprinklers. The com- 
pany has just issued two new bulletins, 
Nos. 101 and 151. “Sprays for Cool- 
ing Condensing Water” describes and 
illustrates spray cooling ponds for pow- 
er plants, textile and other industrial 
mills, ice-making plants, etc. The com- 
pany’s efficient spray nozzle is described 
ia detail and its value in making spray 
ponds an economical means for cooling 
water is set forth. “Washing and Cool- 
ing Air for Steam-turbine Generators” 
sets forth the many advantages of thus 
treating the ventilating air for large 
turbogenerators. An illustrated de- 
scription of air-washer equipments for 
this purpose is given. 


a 


Record of Electrical Patents. 
Issued by the United States Patent Office, April 13, 1915. 


1,134,986. Adjusting Device for the Note- 
Sheets of Self-Playing Musical Instruments. 
E. G. Anderson, Cranford, N. J. Electro- 
magnetically controlled. 

1,134,995. Electrical Heater. F. J. Cook, 
assignor to Konsrv Electric Co., Cleveland, 
ee For use in vehicle to warm feet of 

river. 


1,134,996. Annunciator Drop. S. H. 
Couch, W. W. Henry and A. E. Stevens, 
assignors to S. H. Couch Co., Atlantic, 


Mass. Drag on the indicator to prevent re- 
bound. 

1,135,000. Paper-Thickness Regulator. O. 
M. Donaldson, West Allis, Wis., assignor 
of one-half to RB. F. Peisch. Paper-making 
machine with gauge electrically controlling 
speed of driving motor. 

1,135,010. Cartridge Fuse. W. T. Gar- 
litz and W. R. Gardner, McKees Rocks, Pa. 
Special means for clamping element to 
end caps. 

1,135,011. Telephone System and Appara.- 
tus. È. L. Goodrum. assignor to Western 
Electric Co. Automatic telephone system 
with special control of switch wipers. 

1,135,014. Positlon-Indicator for Eleva- 
tors. G. Harding, Spokane, Wash. Reduc- 
tion mechanism moves rheostat contact and 
index of galvanometer. 

1,135,016. Magnetic Separator. J. L. Hil- 
ler, Mattapoisett, Mass. Conveyor delivers 
material to be separated directly onto poles 
of electromagnet. 

1,135,019 and 1,135,020. Shade- Holder. 
H. Hubbell, Bridgeport, Conn. Has contrac- 
tile shade-gripping ring with loops in slot- 
ted flange of body and ends operated by 
right and left-threaded screw. (See cut.) 

1,135,040. Electric Signaling Apparatus. 
E. G. Missbach. assignor to Siemens & 
Halske Aktiengesellschaft, Berlin, Ger- 
many. Has corresponding sending and re- 
ceiving elements for greater and smaller 
units. 

1,135,048. Warning Signal. A. N. Pier- 
man, Newark, N. J. Compressible bulb ac- 
tuates switch. 

1,135,049. Electric-Lantern Attachment. 
N. S. Richmond, Chicago, Ill. Lamp sock- 
et, switch and reflector mounted directly 
on drv-cell terminals. 

1,135,069. Electric-Socket Cover and Shade- 
Holder. G. .A. Spurway, assignor to Steele 


& Johnson Mfg. Co., Waterbury. Conn. 
Separable cap and body and connection be- 
tween them. 

1,135,087. Oil-Guard for Dynamo-Elec- 
tric Machines. J. E. Webster, assignor to 
Westinghouse Electric & Mfg. Co. Station- 
ary guard with annular groove for railway 


motor. 
1,135,093. Electric Motor. W. Barnes, Jr., 
assignor to Westinghouse Electric & Mfg. 


Co. Double-trunnion construction for fan 
motor. 
1,135,101. Egq-Tester. S. A. Eberle, Cin- 


cinnati, O. Electric light in casing. 
1,135,103. Cooling System for Transform- 
ers. C. Le G. Forescue, assignor to West- 
inghouse Electric & Mfg. Co. Provides act- 
ive circulation of oil through cooling coil. 


No. 1,135,020.—Shade-Holder. 


1,135,121. Telephone Exchange. F. A 


Lundquist, assignor to Western Electric 
Co. Automatic telephone system. 
1,135,129. Arc Lamp. E. Moul, as- 


signor to Westinghouse Flectric & Mfg. Co. 
Special feed and start for converging elec- 


trodes. 

1,135,130. Protective Switch Box. T. E. 
Murray, New York, N. Y. Has fuse and 
switch compartments, opening of lid over 
former opening also switch. 

1,135,138. Snap - Switch Base. W. H. 
Pratt, assignor to Arrow Electric Co., Hart- 
ford, Conn. Has special lock plate. 

1,135,154. Process of Removing Carbon 
From Pressed Bodies of Tungsten. F. Blau, 
assignor to General Fiectric Co. Consists 
in heating in an atmosphere of hydrogen 
and ammonia and in removing the carbon 
in unoxidized gaseous form by the agency 
of the nitrogen in the atmosphere. 


1,135,193. Cap for Lamp Sockets and the 
Like. Charles J. Klein, assignor to Cutler- 
Hammer Mfg. Co., Milwaukee, Wis. Con- 
tains heavy insulating lining. 

1,135,194. Insulating Means for Lamp 
Sockets and the Like. C. J. Klein, assign- 
or to Cutler-Hammer Mfg. Co. Insulating 


cap. 

1,135,195. Device for Preheating Hydro- 
carbons in Carbureters. R. E. Krause, as- 
signor to Krause Mfg. Co., Detroit, Mich. 
Electric heater. 

1,135,199. Electric Switch. <A. E. J. 
Maage, assignor to Cutler-Hammer Mfg. 
Co. Relates to mechanism of pull socket. 

1,135,201. Magnetic Switch. J. F. Mc- 
Elroy, Albany, N. Y., assignor to Consoli- 
dated Car Heating Co. Trap release for re- 
ciprocating contact arms. 

1,135,206. Plug-and-Socket Connector. J. 
Sachs, assignor to Hart & Hegeman Mfg. 
ie Hartford, Conn. Separable attachment 
plug. 

1,135,207. Attachment for Incandescent- 
Lamp Sockets. J. Sachs and C. A. Francis, 
assignors to Hart & Hegeman Mfg. Co. 
Lateral shade with neck clamped to socket. 

1,135,225. Railway Biock System. R. E. 
Thompson, New York, N. Y., assignor of 
one-half to A. V. Beer. Operated by pul- 
sating current. 

1,135,285. Circult-Controller. F. R. Hoyt, 
assignor to A. E. Eickhoff, Indianapolis, 
fnd. Regulator for governing connection of 
zenerator and battery to circuit. 

1,135,308. Illuminated Sign. C. A. Mc- 
Neal, Columbus, O. Lamps connected to 
contact banks and individually operated by 
means of contact bars. 

1,135,311. Automatic Switch for Control- 
ling Lights. L. A. Meyers, Sauk Center. 
Minn. Switch controlled by position of 
door. 

1,135,321. Selective Electrical Signaling. 
L. M. Potts, assignor to A. MclI.anahan, 
Baltimore, Md. Includes interconnected sets 
of relavs. 

1,135,322. 
Electrical Signaling. 
to A. Mclanahan. 


Transmitting Apparatus for 
L. M. Potts, assignor 

Power-driven telegraph 
transmitter. 


1,135,327. Dynamo-Electric Machine. M. 


A. Savage, assignor to General Electrice Co. 
Rotor core is hollow and has an anial pipe 


rd 


‘Messages. E. H. Heb 
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bringing cooling fluid into cavity and a dis- 
charge opening about the pipe. 


1,135,358. Cutout Box. R. C. Cole, as- 
signor to Johns-Pratt Co., Hartford, Conn. 
Opening of window in the cover opposite 
the fuses opens switch. 


1,135,374. Mechanism for Train-Controtr 
Systems. G. B. Gray, assignor to Automa- 
tic Train Control & Signal Co., Pittsburgh, 
Pa. Polarity-reversing device. 


1,135,376. Union for Connecting E‘ectric 
Cables to Subway or Junction Boxes. D. C. 
ee assignor to Johns-Pratt Co. Cable 

ell. 

1,135,384. Circuit-Controlling Apparatus 
for Train-Lighting Systems. E. H. M. Lang- 
ley and E. W. Price, assignors to Electric 
& Ordnance Accessories Co., Ltd., Birming- 
ham, England. Employs train-driven dy- 
namo, two sets of storage batteries, a bat- 
tery change-over switch and a single solen- 
oid main switch. 

1,135,389. Magnetic Fiatiron. J. W. Moore, 
Fort Edward, N. Y. Electric heating coils 
and electromagnet are independently sup- 
plied. 

1,135,393. Transmitter for Writing Tele- 
graphs and the Like. A. Rappenecker, Bre- 
men, Germany. Includes pencil lever, a re- 
sistance varied by its movements in the 
Girection of abscissas, and a second resist- 
ance varied by movements in the direction 
of ordinates. 

1,135,412. Control Apparatus. N. W. Sto- 
rer, assignor to Westinghouse Electric & 
Mfg. Co. Liquid rheostat. 

1,135,416. Controller for Power-Operated 
Mechanism. S. T. Walkup, New York, N. 
Y. For web-feeding mechanism of print- 
ing press; electrically controlled means to 
prevent choking up of press when paper 
web breaks. 

1,135,427. Signaling System. C. E. Beach, 
assignor to G. O. Knapp, New York, N. Y. 
Transmitting and receiving loops normally 
in series but may be connected in multiple, 

1,135,436. Telephonograph. E. Chabeault, 
Marseille, France. Listening device con- 
sists of a box with a series of partitions 
and automatic means for setting the par- 
titions in vibration independently. 

1,135,438. Electrical Relay. A. W. Cop- 
ley, assignor to Westinghouse Electric & 
Mfg. Co. For regulator. 

1,135,452. Machine for Interpreting Code- 

ebern, assignor to H. & 

Patent-Developing Co., Oakland, Cal. 

Circuits are closed by passage of perforated 
sheets between a roller and steel balls. 

1,135,468. Cable-Reeling Mechanism. F. L. 
Sessions, assignor to Jeffrey Mfg. Co., Co- 
lumbus, O. For electric locomotive. 

1,135,473. Cooking Apparatus. F. A. Vath, 
Chicago, IN. Heat-Insulated cooker with 
electric lamps as heating elements. 

1,135,487. Signaling System. E. E. Pack- 
us, Chicago, Ill., assignor to Hall Switch & 
Signal Co. Has a selector at the central 
station for each Tine. 

1,135,494. End-Cell Regulator. W. L. 
Bliss, Brooklyn, N. Y., assignor to Central 
Trust Co. of New York. Automatically va- 
fay number of Storage-battery cells in cir- 
cuit., 

1,135,499. Storage- Battery Plate. A. L. 
Chamberlin, Des Moines, Iowa. Has two 
grids with a series of porous nonconducting 
plates within the grids and active mate- 
rial between the grids and porous plates. 

1,135,523. Electric-Light Attachment for 
Bedsteads. C. W. 

Henderson Specialty Mfg. Co., Ltd., Mon- 
treal, Que., 
supporting wire frame. (See cut.) 

1,135,539. Electric Seam-Welding Appara- 
tus. R. Mack, assignor to Thomson Elec- 
tric Welding Co., Lynn, Mass. The elec- 
trodes make a wiping contact with the pipe 
and nonconducting rollers .apply pressure 
between the electrodes. 

1,135,541. Glow-Lamp Fixture. T. E. 
Murray and G. K. Jessup, New York, N. Y.; 
said Jessup assignor to said Murray. Key- 
switch mechanism for lamp socket. 

1,135,548. Fuse Device. E. O. Schweitzer 
and N. J. Conrad, assignors to Schweitzer 
& Conrad, Chicago, Il. High-tension fuse 
with spring to break apart fuse on melting 
and means for projecting a stream of 
chemical into the are. 

1,135,557. Train Control and Signal Sys- 
tem. J. T. Thompson, assignor to Thomp- 
son Automatic Signal Co., Chicago, Jn. 


trol Safety Appllance for Locomotives. G. 


ally controlled engineer's valve, 

1,135,580. Battery Connector and Recep. 
tacle. C€. H. Harris, Keokuk, Iowa. Has 
adjoining compartments for each cell. 

1,135,596. Double Gear for Controlling 
Electrically and by Hand Devices Placed at 
a Distance. V. Locarni, Cornigliano Lig- 
ure., Italy, Double-acting motor-driven 
steering gear. 

1,135,600. Warning-Signal Device. R. H. 


Manson, assignor to Garford Mfg. Co., Ely- 
ria, O. Motor-driven diaphragm for auto- 
mobile horn. 

1,135,604. Process and Apparatus for De- 
termining the Position of Radiotelegraphic 
Receivers. A. Meissner. Berlin, Germany. 
Comprises a rotating sender, a central un- 
directed antenna and a number of directive 
antennas arranged in a circle about it for 
sending first a nondirective signal and then 
a rotating directive signal and means for 
determining at the receiving station the 
plane of the latter signal. 

1,135,605. Means for Controlling the Illu. 
mination of Vehicles. W.S. Menden, Brook- 
Iyn, N. Y., assignor to Megosin Co. Two 
sets of lamps operated in different zones 
from the trolley wire and from a storage 
battery. 

1,135,608. Current-Controlling Device. H. 
N. Ott, assignor to Spencer Lens Co., Buf- 
falo, N. Y. Rheostat. 

1,135,613. System of Operating Typewrit- 
ers and the Like. T. M. Potts, assignor to 
A. McLanahan, Raltimore, Md. Telegraph 
typewriter receiving system. 

1,135,614, Telegraphy. L. M. Potts, as- 
signor to A. McLanahan. Has motor-driv- 
en transmitting and receiving suntiowers at 
each station. 

1,135,624. Electrical Telescopy. B. Ro- 
sing, St. Petersburg, Russia. Electrically 
operated revolving sets of mirrors and 
oscillographs. 

1,135,643. Party-Line Telephone System. 
B. D. Willis, assignor to First Trust & 
Savings Bank, Chicago, IN. Automatic 
means for disconnecting all substations from 
ground when taking down any of the tele- 
phones. 

1,135,651. Smoke-Indicator. I. J. Bab- 
cock, Chicago, Ill. Includes electric lamp, 
lens and reflector. 

1,135,652. Cracking-Off Machine. F. W. 
Bartlett, Caldwell Borough, N. J. Elec- 


No. 1,135,523.—Bedstead Lamp Support. 


trically heated wire for cutting glass cyl- 
inders. 

1,135,654, intercommunicating Trunk- 
Line Telephone System. R. M. Beard, 
New York, N. Y. Interconnection of local 
stations and groups thereof. 

1,135,656. Dynamo-Electric Machine. B. 
A. Behrend, assignor to AHis-Chalmers 
Mfg. Co. Arrangement of machine hous- 
ing and rotor fan for ventilation. 

1,135,660. Plating Barrel. F. S. Chase 
and J. H. Graham, assignors to Standard 
Co., Torrington, Conn. Electroplating tank 
with special anode support. 

1,135,661. Condensing Apparatus. E. W. 
Christie, assignor to Wheeler Condenser 
& Engineering Co., Carteret, N. J. Hag 
float-controlled alarm. 

1,135,663. Electric Lighting. W. W. Cob- 
lentz, Poland, O. Manufacture of glowers 
for incandescent lamps: consists in attach- 
ing terminals of sodium-aluminum sili- 
cate tò a rod of aluminum oxide and pass- 
ing an electric discharge between them. 

1,135,670. Safety Stop Apparatus for 
Railways. I. Czavra, Brooklyn, N. Y. In- 
cludes subdivided and insulated third rail. 

1,135,686. Thermotelephone. PB. Gwozdz, 
Schlachtensee, near Berlin, Germany. Wol- 
laston wire traverses the aperature in a 
frame-like cast. 

1,135,687. Thermic Telephone. B. Gwoézdz. 
Amplification of above. 

1,135,699. Adjustable Fixture Stud and 
Support. A. M. Knauher, assignor to M. 
Knauber, Oak Park, TH. A section of pipe 
Screw-threaded outside, diametrically op- 
posed portions of the pipe being partial- 
ly severed and bent outward. 

1,135,714, Block-Refinisher. F. J. Pa- 
velske and F. F. Malodzik, Cudahv, Wis. 
Motor-driven tool mounted on adjoining ta- 
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ole S50 a8 to be capable of traveling over’ 
JIOCK, 

1,135,717. Ground Clamp. W. H. Price, 
Moores, Pa. For clamiping ground wire 
to conduit. 

1,135,727. Spark Plug. A. Schmidt, as- 
signor to Champion Ignition Co.. Flint, 
Mich. Method of uniting metallic bushings 
and insulator. 

1,135,798. Electric Rain-Alarm. H. J. 
Hirschmann, St. Louis, Mo. A strip of 
paper under a funnel is torn when satu- 
rated, allowing circuit to close. 

1,135,801. Centrifugal Cutout. L. W. 
Horting, Lancaster, Pa., assignor of one- 
third to C. F. Stauffer and One-third to 
B. G. Stauffer. Centrifugal starting switch 
for motor. 

1,135,822, Illuminating Device for License. 
Plates. G. Laub, Cleveland, C. Open- 
bottom casing about lamp with reflector 
throws light on number plate. 

1,135,837. Egg-Tester. H. Niehoff, Ba- 
yonne, N. J. A box with an opening form- 
ing an egg-seat, a lamp under the seat 
and a dry cell and egg-depressed circuit- 
closer. 

1,135,839. Time Switch. H. C. Nutting, 
Oelwein, Iowa. Arranged to control a num- 
ber of circuits. 

1,135,862. Insulated Rali-Joint. W. P. 
Thomson, assignor to Rail Joint Co.. New 
York, N. Y. Has an insulating plate of 
transverse crescent form. 

1,135,870. Motor Starter. G. H. Whit- 
tingham, assignor to Monitor Mfg. Co. of 
Raltimore City, Baltimore, Md. Controller 
with electromagnetic switches. 

1,135,887. Call-Registering Device for 
Telephones. E. Ferran and F. D. Tweed- 
dale, San Francisco, Cal. Coin-box mech- 
anism. 

1,135,894. Branch Box. M. Havens, Jr., 
Albany, N. Y. Cover consists of double 
Plate with alined bushings. 

1,135,898. Magneto-Electrical Generator. 
A. L. Heizer, Anderson, Ind., assignor to 
Vesta Accumulator Co. Frame construc- 
tion. 

1,135,916. Fire-Alarm. J. B. Owen, New- 
burgh, N. Y. Fusible circuit-cloger, 

1,135,920. Selective Electrical Signaling. 
. M. Potts. assignor to A. McLanahan, 
Baltimore, Md. Special selecting relays for 
telegraph system. 

1,135,926. Push-Button. G. E. Roed- 
ding and FE. R. Roedding. Detroit, Mich. 
Radially actuated. 

1,135,940. Lightning-Rod Cable. P. J. 
Juel, assignor to H. S. Rottenborg, Atlantic, 
Iowa, and H. C. Hansen, Brayton, Iowa. 
A central strand and several crossed super- 
posed lavers of wires. 

1.135,971. Telephone-Call Recorder. D. J. 
McGauran, Geraldton, . Western Australia, 
Australia. Operated by the subscriber's 
switch. 

Reissue 13,901. Automatic Telephone 
System. F. Newforth, Jr., assignor to 
Automatic Electrice Co., Chicago, TI 
Original No. 1.078,690, dated Nov. 18, 1913. 
Includes a back-bridge relay for the con- 
nector switch. 


Patents Expired. 


The following United States electrical 
patents expired on April 19, 1915: 


602,429. Valve Controller. A. E. Colgate, 
New York, N. Y. 

602,434. Signaling Device for Railway 
Cars. F. W. Diehl, Detroit, Mich. 

602.463. Trolley-Wire Hanger. W. A. Mc- 
Callum, Cincinnati, O. 

602,495. Electric Contact Shoe. W. M. 
Brown, Johnstown, Pa. 

602,527. Electrical Measuring Instrument. 
H. W. Sullivan, London, England. 

602.548. Electrice Controller for Gas Reg- 
ulators. W. E. H. Wiliams and P. Seiler, 
San Francisco, Cal. 

602,557. Alternate-Current Meter. C. P. 
Feldmann, Cologne, Germany. 

G02 564, Insulated Pipe-Coupling. G. 
Peenles, Philadelphia, Pa. 

602,584. Electric Railway. H. W. Libby, 
Boston, Mass. 

602,596. Electrica Apparatus. H. H. 
Eldred, Brooklyn, N. Y. 

602.616. Invertible Fluid Battery. P. R. 
Cunningham and C. H. Howland-Sherman, 
Washington, D. C. 

602,667. Railway Switch-Operating Mech- 
anism. C. W. Squires, Springfield. Mass. 

602,678. Traveling Contact for Under- 
ground Electrical Railways. G. B. Coleman 
and J. W. Duggan, Washington, D. C. 

602,709. Apparatus for Reducing Electric 
Currents and Voltage. A. F. Vetter, Long 
Island City, N. Y. 

602,746. Street Indicator. E. J. Hall, St. 
Louis, Mo. 

602,717. Process of Smelting Phosphorus. 
C. K. Harding, Chieago, TH, 

602,767. Electric Switch. A. G. McPher- 
son. Highland Park. TI. 

602.774. Electrice Muscular Exerciser. E. 
Sandow, London, England. 

FAD STS Flectrie Furnace. Q. G. Clark, 
Galveston, Tex. 
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SERVING THE RURAL CUSTOMER. 

Those who have made a close study of utility mat- 
ters unhesitatingly predict that the time 1s coming when 
nearly every central-station company will have to 
squarely face the problem of line extensions to serve 
the rural customer. Already, in some sections of the 
country, the supply companies are being besieged by 
farmers with requests for service, and this demand is 
rapidly growing in proportion. Certainly those com- 
panies which, in their wisdom, adopt a clearly defined 
policy in connection with this business, will find their 
efforts well repaid. 

One of the most striking features in connection with 
rural business obtained is the great variation in the 
practices and policies of the utilities supplying this busi- 
ness. This is brought out very clearly in a report sub- 
mitted before the recent convention of the Iowa Sec- 
tion, National Electric Light Association, by Mr. W. 
H. Burtis, who summarized replies received from 34 
companies maintaining farmer lines. 

Practically all central stations are agreed that lines 
should be extended to serve farmers when the business 
conditions warrant it, but the question of whether the 
farmers should pay for the cost of building the line or 
whether this expense should be assumed by the com- 
pany, seems to be the first stumbling block. A ma- 
jority of the companies involved in the report previ- 
ously referred to, strongly favored requiring the farm- 
ers to pay for the cost of extensions necessary to serve 
them. The farmer of today fully appreciates the ad- 
vantages of electric service and is willing and able to 
pay his share of the cost of obtaining service. Excel- 
lent results have been obtained where groups of farm- 
ers have been encouraged to incorporate, and to ar- 
range for service at wholesale rates, appointing a rep- 
resentative to read meters, make collections, etc. This 
practice seems to be the logical solution of the prob- 
lem of serving the rural customer. 

Other points which should be given serious consid- 
eration in connection with rural business are the mat- 
ter of rates for service, core losses, and adequate pro- 
tection of the line. The Iowa central stations agree 
that the same rates should be charged as for city serv- 
ice, except that a higher monthly minimum charge 
should be made. 

Unless these items are given serious consideration, 
there is a possibility that the rural business will be 
found unprofitable, because of the excessive investment 
required. However, a very encouraging feature in 
connection with the possibility of securing a large 
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amount of farmer patronage at a profit, should be found 
in the fact that many farmers are paying from $300 
to $700 for individual lighting systems of one kind or 
another, and this investment represents much more than 
would be required were these farmers to form commu- 
nities and arrange for service from the utility com- 
pany. While central stations should have a thorough 
understanding of all features in connection with this 
business before making extensions, there is danger that 
if this is delayed too long they will be confronted with 
the same competition as is now encountered in urban 
communities, as isolated lighting plants and gasoline 
engines for farm service are increasing at a rapid rate. 


ENGINEERS AND CONSTITUTIONAL 
REVISION. 


A committee made up of engineers representing five 
national engineering societies and also two local engi- 
neering societies in New York City have drawn up a set 
of suggestions for submission to the New York State 
constitutional convention. The report points out the 
importance of engineering work in present-day govern- 
mental activities and emphasizes the fact that such work 
should be carried out under the direction and with the 
counsel of competent engineers. As principles to be 
observed in formulating a state constitution they pro- 
pose a short ballot, sufficient tenure of office to attract 
competent men and make possible their efficiency, a 
continuing policy in organization of departments, the 
selection of heads of departments by appointment rath- 
er than election, the opportunity for the development of 
natural resources and a recognition of the value of en- 
gineering experts in the membership of certain depart- 
ments and courts. 

Among the different recommendations made are the 
abolition of the office of state engineer and the trans- 
fer of his duties to a department of engineering and 
public works composed of three commissioners with 
twelve-year terms, of whom at least one should be a 
professional engineer; a department of public utilities 
with five commissioners having ten-year terms, of whom 
at least two shall be professional engineers; that any 
building department should include at least one engi- 
neer; that any board of claims should have one-third of 
its membership made up of engineers; that removal of 
commissioners should be only for cause; that legisla- 
tion should be permitted for the reference by a court 
of technical matters to a technical referee; and that the 
present constitutional prohibition against the use and 
sale of land and cutting of trees within forest preserves 
should be removed. 

It is an excellent sign when engineers thus display 
some initiative in the direction of having placed in the 
organic law of a state a proper recognition of the ne- 
cessity for expert engineering service in carrying on 
those activities of government which are primarily of 
an engineering nature. Such activities already make 
up a large part of the duties of a municipal administra- 
tion and are ever becoming of increasing importance 
in state matters. Attention has repeatedly been called 
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to the importance of engineering knowledge in ,mem- 
bers of public service commissions and the infrequency 
in the appointment of engineers to membership upon 
such commissions. It is only by engineers taking an 
active interest in these matters and putting their views 
of the requirements before legislators and before the 
members of such a constitutional convention that 
proper recognition will be given to these facts. As 
stated by President Lidbury in his presidential address 
before the American Electrochemical Society last 
week, legislators are only too glad to have correct in- 
formation provided for them in technical matters, and 
it is the duty as well as the privilege of engineers to- 
see that engineering questions are properly presented 
before legislative bodies. 

Aside from the merit of the particular recommenda-. 
tions made in the New York case the fact that engi- 
neers have made a move in the matter is a healthy sign. 


A NATIONAL ELECTRICAL SAFETY CODE. 

In 1897 the first edition of the National Electrical 
Code was brought out by the National Board of Fire 
Underwriters, after collaboration with central sta- 
tions and electrical engineers, in order to unify the 
requirements of the insurance interests in providing 
for safe electrical construction. This Code has been 
revised at two-year intervals and greatly expanded, 
and although certain requirements have been intro- 
duced which have a bearing upon casualties and haz- 
ards to life, the fundamental consideration in form- 
ulating these rules has been the elimination of fire 
hazards in the construction and installation of elec- - 
trical equipment. 

The National Electrical Code has been enforced 
as far as possible by insurance inspectors all over the 
country and is moreover the basis of the rulings of a 
large number of municipal inspectors. Even where 
municipalities have adopted an individual code, it is 
generally based upon the National Code and differs in 
containing more stringent requirements than are gen- 
erally found advisable. 

Attention to safeguarding life has been much less. 
general, but has been taken up during recent years 
by the Bureau of Standards. Last year this Bureau 
published a compilation of operating rules, which 
was intended to form a portion of a National Elec- 
trical Safety Code. The remaining three portions 
have now been issued in preliminary form and after 
revision the complete Code will be published. The 
revision will take place during the present year with 
the assistance of representatives of public service 
commissions, municipal inspectors, engineering socie- 
ties, electrical workers, insurance companies, manu- 
facturers and others interested in the subject. 

The need of such a Code was shown last year 
when the Wisconsin Industrial Commission took 
steps to formulate one. A uniform code, national in 
its application, is much to be preferred to a variety of 
local codes, and the work of the Bureau of Standards 
is valuable for that reason, and for the wider circle 
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of co-operation obtained in its formulation. It will 
no doubt receive more extended criticism than would 
be given to any local code, and its periodical revision 
will also be undertaken with the benefit of field expe- 
rience obtained over a wide territory. Circular No. 
49, issued last year, has already been revised in con- 
junction with the Accident Committee of the Na- 
tional Electric Light Association. 
. The enforcement of such a Code will probably 
come about through its legal adoption by states or 
municipalities, but even where not made mandatory 
it should supply a recognized standard which would 
be generally adhered to. 

Criticism of the proposed rules is invited, and 
those interested should secure a copy of Circular No. 
54 from Director S. W. Stratton at Washington. 


FINANCING ENGINEERING SOCIETIES. 


Most engineering societies, like the typical city, grow 
up in a haphazard way, and without a very definite 
plan. Their originators cannot foresee future growth 
and developments, nor the lines along which their great- 
est activities will be exerted. The possibilities for val- 
uable work are many, and upon the ideas of the par- 
ticular individuals chosen for the executive positions 
depend the form of effort undertaken and the nature of 
the results achieved. The first requisite to accomplish- 
ment is the co-operation of a sufficient number of those 
engaged or interested in the given line of work. This 
support is necessary not only for its moral or psycho- 
logical significance but for financial reasons. It meas- 
ures usually the income of the society, and therefore 
its expenditures. For while it may be considered wise 
policy to accumulate a slight surplus, expenditures will 
otherwise grow as fast as income, Since it is an execu- 
tive of meager resourcefulness who does not find prof- 
itable avenues of expenditure for all available resources. 
The field for such effort is unlimited. Normally this 
field can be occupied only to the extent made possible 
by regular income. And it is here that many societies, 
following the example of our Fedéral Government, go 
astray. Instead of planning their activities in accord- 
ance with a budget which has been worked out in a 
business-like way to fit the existing income, they plunge 
into the activities which appeal most strongly to the di- 
rectorate, and afterwards look around for the where- 
withal to pay the bills. It must be evident that no spec- 
ified amount of revenue will ever be permanently ade- 
quate for a society run after this fashion. 

The Illuminating Engineering Society furnishes an 
example in point. Finding more avenues of usefulness 
than its treasury could support (as any competent exec- 
utive can always do), an attempt to increase the income 
was made two years ago by creating a class of sustain- 
ing members. While this is open to individuals as well 
as companies, it is not attractive to the former since it 
involves disqualification from voting and holding office. 
Now the directors come forward with an indictment 
of their own competence to the effect that they are 
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spending annually about $8 per member, whereas 
the dues are but $5, and ask for a constitutional change 
which will permit the conscientious to pay $10 into the 
treasury by segregating themselves into a more exclu- 
sive class of membership with very indefinite qualifica- 
tions—qualifications so loose in fact as to be open to all. 
Instead of abolishing the absurd disqualification of sus- 
taining members above mentioned, it is now proposed 
to disqualify from holding office all who do not acqui- 
esce in the payment of increased dues, a purely pluto- 
cratic distinction. Just why members paying $25 or $5 
should be disqualified, while the great opportunity of 
serving the cause as a director of the Society is re- 
served to those paying exactly $10 per annum, has not 
been explained. 

The experiment of the American Institute of Electri- 
cal Engineers in creating a new grade of membership 
in 1912 should not be lost on the Illuminating Engi- 
neering Society. This 50-per-cent failure resulted in 
disqualifying from the highest offices over nine-tenths 
of the membership, and from all participation in the 
management of the society 80 per cent of the present 
membership. We refer to this change as a 50-per-cent 
failure, because of the estimated changes in classes of 
membership, less than 50 per cent had transpired at the 
end of the first year and in consequence less than five 
per cent increase in revenue was realized. 

If the Illuminating Engineering Society is looking 
for a model it might well take notice of the Ameri- 
can Electrochemical Society, which conducts its af- 
fairs on a democratic basis with efficient manage- 
ment, and the same dues as the former society. It 
holds two conventions each year, and publishes two 
volumes of transactions. With the rapidly increas- 
ing number of societies which the engineer has to 
support, a proposal to increase dues cannot be ex- 
pected to be popular nor to have any other effect 
than to keep a large proportion of members in the 
associate class. If attainments in the profession are 
to be recognized by a different class of membership, 
this can easily be accomplished, as in the American 
Association for the Advancement of Science, with- 
out any distinction in dues. To create a distinction 
based primarily upon payment of dues, and which 
will be utilized mainly for business advantage, 1s out 
of place in engineering societies. 

The financial measures and membership qualifications 
and privileges are not, however, the only proposed 
amendments to the constitution of the Illuminating En- 
gineering Society to which question might be raised. 
The proposed change to Article XII does away with the 
requirement of a two-thirds vote to pass an amend- 
ment, without substituting any other provision, and 
leaves the time indefinite when amendments shall take 
effect. Article VIII, section 1, restricts the annual 
meeting to New York State. Why Buffalo should be 
viven such preference over Jersey City or Philadelphia 
is not clear. And why would it not be preferable 
to hold the annual business meeting in conjunction 
with the annual convention ? 
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Iowa Railway Association Elects 
Officers. 


A two-day convention of the Iowa 
Street and Interurban Railway Asso- 
ciation was held at Keokuk, Ia., April 
22 and 23 in conjunction with the an- 
nual convention of the Iowa Section, 
N. E. L. A. 

The election of officers resulted as 
follows: 

President, R. A. Leussler, Omaha. 

Vice-president, J. F. Porter, Daven- 
port. 

Secretary-treasurer, 
Davenport. 

C. E. Fahrney was elected a mem- 
ber of the Executive Committee, suc- 
ceeding C. D. Cass, of Waterloo, whose 
term expired. 

Papers were presented during the 
convention on “Arrangement of Even- 
ing Schedules,” by L. L. Sloss; “Meas- 
ures for Welfare of Employees,” by 
M. A. Welsh; “Safety First,” by F. K. 
George; “Investigation and Care of 
Railway Circuits,” by F. V. Skelley, and 
“The Jitney Bus,” by C. I. Palm. 


— e 
Presentation of Edison Medal to 


Alexander Graham Bell. 

The sixth Edison Medal, which on De- 
cember 29, 1914, was awarded to Alex- 
ander Graham Bell “For Meritorious 
Achievement in the Invention of the Tele- 
phone” will be presented to Dr. Bell at 
the annual meeting of the American In- 
stitute of Electrical Engineers at the En- 
gineering Societies Building, New York 
City, on Tuesday evening, May 18, 1915. 

Thomas A. Watson, of Boston, Mass., 
who was associated with Dr. Bell in the 
early days of the telephone, will give a 
historical review of the evolution and 
development of the art of telephony. 

i ——_+--e—____ 
Wisconsin Summer School. 

The fifteenth annual summer session 
of the College of Engineering of the 
University of Wisconsin will be held at 
Madison during the six weeks’ period 
beginning June 21. 

Special courses will be given in elec- 
trical, steam, and hydraulic engineering, 
gas engines, machine design, mechan- 
ical drawing, mechanics, shopwork and 
surveying. All courses given in the 
University summer session are open to 
engineering students. 

Special courses have been arranged 
for manual arts and vocational teachers. 

For information address F. E. Tur- 
neaure, dean, Madison, Wis. 


H. E. Weeks, 
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Wireless Across the Pacific. 


On February 2 the Pacific Ocean was 
bridged by wireless messages between 
the Marconi station at Honolulu and 
the Japanese station at Ochiishi. The 
distance between these two stations is 
over 3,400 miles. 
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Electricity in the Navy. 

A very interesting and instructive 
address, with stereopticon views, was 
given by Lieut. W. K. Kilpatrick, of the 
United States Navy and attached to the 
Charlestown (Mass.) Navy Yard, before 
the Boston Edison Section, N. E. L. A., 
April 20, at the Engineers’ Club, Bos- 
ton, Mass. 

President L. R. Wallis, of the Sec- 
tion, was chairman of the meeting, and 
introduced the speaker, whose sub- 
ject was “Electricity in the Navy.” 

The speaker outlined the substitution 
of electric drive for steam in modern 
vessels of war, and said the submarine 
would be hardly a practicable type of 
vessel except for the introduction of 
the storage battery and the electric 
motor. Every process aboard these 
craft is electrical. 

Views were shown of the exteriors 
and the interior arrangements of sub- 
marines K-1, E-1 and E-2, the latter 
series the first to be equipped with the 
Sperry gyrocompass. Rudder oper- 
ation is through push-button switches. 
The craft are each divided into four 
compartments. A periscope turning 
motor is one of the latest devices. 
This is of 0.25 horsepower and is 
geared to the instrument. 

The central compartment contains 
electric ranges and a depth-index 
gauge. The forward compartment con- 
tains the torpedo truck and motor- 
driven capstan. 

\ —__.---@—___ 

Minneapolis Jovian Meeting. 

One of the most interesting talks 
heard at the meetings of the Minne- 
apolis Jovian League this year was 
given April 20 by Superintendent 
Frank McDonald of the Minneapolis 
workhouse. 

Owing to the approach of summer 
weather, the last spring meeting of 
the league at which there will be a pro- 
gram will be held May 3, when an en- 
tertainment of new and original stunts 
will be given. After that date the 
league will continue to have its infor- 
mal bi-weekly luncheons as usual un- 
til fall, when another popular educative 
program will be started. 

a 
Salina Jovians Organize. 

A Jovian chapter with an initial 
membership of fourteen was established 
in Salina, Kans., recently. The drill 
team of the Wichita Jovian chapter in- 
itiated the candidates. There were 20 
Jovians from Wichita in Salina for the 
meeting. There are nearly 100 persons 
in Salina and adjacent territory who 
are eligible to membership in the Sa- 
lina chapter and it has a bright out- 
look. L. O. Ripley, state Jovian or- 
ganizer, presided at the meeting. Af- 
ter the meeting the Jovians repaired to 
the Planters Hotel for supper. 
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Big Electrical-Prosperity-Week 
Meetings Held. 


Jovian Clubs, Chambers of Com- 
merce and Rotary Clubs have taken up 
“Electrical Prosperity Week” with a 
vim. Four rousing meetings were held 
in Ohio last week and enthusiastic 
promises of support were voted. The 
respective organizations in Cleveland, 
Cincinnati and Toledo were addressed 
by leading members of the staff of the 
Society for Electrical Development, 
who told of some of the plans for the 
big sales campaign now under way. 
Two meetings were held in Cleveland. 
The first was held under the auspices 
of the Electrical League of Cleveland 
at the Hollenden Hotel on April 21. 
Over 275 prominent electrical men from 
northern Ohio cities were present. A 
big Jovian luncheon crowd on April 22 
heard H. W. Alexander talk on “Sales 
Making” and G. B. Muldaur on the 
work of his section in harmonizing re- 
lations between electrical interests. J. 
M. Wakeman also spoke. 

A big gathering of representative 
men at the Hotel Secor, Toledo, on 
April 23, heard Messrs. Wakeman, Al- 
exander and Edgell discuss plans for 
the “Electrical Prosperity Week” 
movement. This was under the aus- 
pices of the Rotary Club. 

Plans were made for a combined 
meeting of the Jovians, the members 
of the Rotary Club and the Toledo 
Chamber of Commerce on May 6. 

Mr. Edgell spoke before the Cincin- 
nati Association of Display Men at the 
Chamber of Commerce on April 22. 

Hearty support of the Jovian order 
in the big Electrical Prosperity Week 
campaign is promised. At the recent 
meeting of the Jovian Congress and 
Past Jupiters Association in Chicago, 
a resolution was passed to accept an 
invitation to participate and request 
its various local organizations to co- 
operate in the movement. 

General Manager J. M. Wakeman of 
the Society for Electrical Development 
sent the invitation to Jupiter Homer 
E. Niesz, who replied that any assist- 
ance that can be rendered by the pres- 
ent administration will be very gladly 
given. 

——___—_»)---——___—_- 


Convention Dates Announced. 


The annual convention of the Asso- 
ciation of Iron and Steel Electrical En- 
gineers will be held at the Hotel 
Statler, Detroit, Mich., September 8 to 
11. W. T. Snyder, McKeesport, Pa., is 
secretary of the association. 

The International Association of 
Municipal Electricians wil hold its an- 
nual convention at Cincinnati, O., Au- 
cust 24 to 27. Headquarters will be at 
the Gibson Ifotel. Clarence R. George. 
Houston. Tex., 1s secretary. 
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Electricity in Hardware Manufacturing. 


Individual motors for the greater 
proportion of machine tools, and small 
group drive, have done much to bet- 
ter the conditions in hardware manu- 
facturing plants, increasing the output 
and at the same time reducing the 
maintenance cost, eliminating not only 
the dangers attendant on the many rap- 
idly moving belts and pulleys, but the 
enormous friction losses in the many 
bearings and slipping belts. 

It is said that the friction losses in 
ordinary belt-driven shop equipment 
averages about 75 watts per horse- 
power for each hanger, and while this 
may seem to be excessive it is not at 


This article discusses the ad- 
vantages of electric motor drive 
for hardware - manufacturing 


plants and comments on some of 
the more important problems of 


motor application. Detailed data 
are given on the economy of 
central-station service in one 
plant as compared with a gas- 
producer plant previously used. 


except in the case of lathes or other 
machines where gearing and cone pul- 
leys are utilized to effect changes, 


and ill usage at the hands of the opera- 
tive, which causes abnormal strains 
upon the controlling apparatus; this 
must be so constructed as to be able 
to withstand the severe conditions 
which are imposed on it through inex- 
perien¢ed or careless manipulation and 
yet be reliable of operation, easily ac- 
cessible and of simple construction. 

In selecting a motor for driving ma- 
chine tools it is of great importance 
that the conditions affecting the ma- 
chine it will drive are thoroughly un- 
derstood and allowance must be made 
for abnormal conditions which may at 
times be imposed upon it. In the case 


Group of Punch Presses and Other Machines in Hardware Factory. 


all improbable, taking into considera- 
tion the fact that hangers must be 
placed at frequent intervals on a line 
shaft and in many buildings become 
much displaced in alinement owing to 
the settling of floors from varying load 
strains placed on them and the side 
strain on the hangers from the coun- 
tershafts, all of which naturally in- 
crease the friction losses. 

With belt drive the speed of a ma- 
chine must remain practically constant, 


while with motor drive a wide range of 
speed, suited to varying conditions is 
quickly and easily obtained. This fea- 
ture alone adds to the sum total of 
the efficiency of the machine and wid- 
ens its scope of work, saves time in 
transferring and setting up work, and 
results in a general saving of time, 
power and cost. 

Speed range in connection with many 
machine tools is all-important, as the 
machine is often subjected to rough 


of a machine which operates at very 
nearly the same load under all condi- 
tions a shunt-wound motor may be 
used, but if the load varies at different 
periods, is light at one part of the oper- 
ation and heavier at others, a com- 
pound-wound motor is required. 

The careful selection of motors for 
drive in a plant devoted to the manu- 
facture of hardware specialties is just 
as essential as in industries where more 
attention is usually given the question 
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of power applications, and the choice 
should not be made until every point 
in connection with the demand on the 
machine has been carefully considered. 

Some machine tools are now being 
built with the motor an integral part 
of the machine itself or with bosses 
cast on the frame and planed off ready 
for drilling for any motor base that the 
purchaser may wish to install for driv- 
ing the machine. There is, too, ap- 
parently an effort on the part of manu- 
facturers to bring the dimensions of 
standard sizes of motor frames within 
a certain limit to better facilitate 
mounting on machinery, due to the 
varied demand for different motors for 
certain machines. 

An indication of the economies that 
can be effected in the average plant by 
substituting central-station service for 
isolated-plant operation, is well illus- 
trated in a hardware factory in Chi- 
cago. In this case the comparison be- 
tween the operation at present and un- 
der the former conditions is particular- 
ly significant because central-station 
service replaced a gas-producer plant. 

It may be of interest to describe 
briefly the equipment that was replaced, 
and which had been installed for only 
about four years when the change was 
made. The gas producer was of the 
suction type, equipped with coal-charg- 
ing elevator and scrubber, and rated at 
150 horsepower. This producer sup- 
plied three prime movers, each direct- 
connected to a direct-current generator. 
The installation comprised one 55- 
horsepower Rathburn vertical three- 
cylinder gas engine, operating at 360 
revolutions per minute direct-connected 
to a 30-kilowatt generator; one 85- 
horsepower gas engine of the same 
type, running at 280 revolutions per 
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Group of Motor-Driven Tumblers. 


minute and driving a 55-kilowatt gen- 
erator; and one 100-horsepower engine, 
289 revolutions per minute, direct-con- 
nected to a 75-kilowatt generator. Cur- 
rent was generated at 230 volts and a 
storage battery was employed to main- 
tain constant voltage. Connections 
were also made with the city gas sup- 
ply for emergency service to the gas 
engines. 

In soliciting the adoption of central- 
station service by this plant, the engi- 
neers of the Commonwealth Edison 
Company made a careful analysis of 
operating costs. For the current year 
the costs were found to be $6,391.53 
divided as shown in the accompanying 


table. 


Motor-Driven Punch Presses. 


YEARLY OPERATING COSTS. 
Salary of engineers—$13.50 per week $ 780.60 
Salary Of romol -n 260.00 
rae 375,350 lbs. coal at $6.10 per 

aT i E T I N E E E, 
Removal of ashes (dumped into 
vacant low property)... 
Water, 570,000 cu. ft. at 52.50 
Oil, waste, etc., pro-rated from gen- 
Oral ll -MOCOUIE: ocna 
Repairs to engines and producer...... 
Depreciation: 15 per cent 
storage battery, $900.00....$ 135.00 
Depreciation: 16 per cent 
roducer and gas engine 
16:080: 00: -aue 1,503.50 
Depreciation: 5 per cent 
building, $1,800.00 ...0...... 90.00 
Depreciation: 5 per cent 
miscellaneous installation 
Interest 5 per cent on $20,643. = 
investment ....... 
Taxes, 1.5 per cent on- $10,0 000.00... 
Insurance (no decrease since change 
of service) 
ie gents for year “(emergency s serv- 
G6) sins 
Rental value of ‘space “occupied by 
engines and gas-producer plant.... 


1,143.35 
~ 300.00 


50.00 
288.53 


1,878.50 


150.00 
369.00 


LIETE: $6,391.53 
In connection with the salary of the 
fireman it should be stated that this is 
pro-rated as he devotes only about one- 
half his time to actual power-plant du- 
ties. No mention is made in this re- 
port of depreciation, maintenance or 
interest on the motors as this is prac- 
tically the same under both conditions. 
It is interesting to note that the man- 
ufacturer himself placed the rental 
value of the space previously occupied 
by the gas-producer plant at $369 per 
year and subsequent developments have 
proved this figure to be conservative. 
During the year covered by the fig- 
ures there were a total of 166,840 kilo- 
watt-hours used, making the net cost 
per kilowatt-hour, $0.0383. Figured on 
this energy consumption the rate for 
Edison service, on the alternating-cur- 
rent scale, would have been $0.0344, a 
saving of $0.0039 per kilowatt-hour. 
This, of course, does not take into con- 
sideration the many advantages of cen- 
tral-station power such as uniform 


Yearly operating costs 
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The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for twenty-four hours every day of power corresponding to the rated capacity of the motors con- 
nected. An operating-time load-factor of 100 per cent represents the use of the rated capacity of the motors 
for the running hours per day specified for each installation. 


Lawrence Brothers’ Manufacturing Company, Sterling, manufacturers of builders’ supplies and hardware. 

Total connected horsepower, 233. Total number of motors installed, 23. ° 

There are also installed two 20-kilowatt Toledo electric spot welders. 
Motor INSTALLATION. 


The following is a list of the motors installed with their respective drives. The supply source is 220 
volts, 60 cycles, three-phase. 


1 


No. AR CEM Application. 
1 E 15 850 With nine-inch pulley belted to 38-inch pulley on line shaft 


in machine room where the dies, tools, etc., are made. 

There are four shapers; two sensitive drills; one 24-inch 

drill press; one 3-foot radial drill press; one 24-inch 

planer; one 24-inch lathe; three 4-inch lathes; one speed 
lathe; one 30-inch band saw; one die grinder; one tool 
grinder; one 36-inch band saw; one 14-inch buzz planer; 

l one 12-inch wood lathe. 7 

1 7.5 850 With 9-inch pulley belted to 36-inch pulley on line shaft to 

which are belted two special bull dozers used for making 
trolley barn-door rails. , 

1 10 840 With 9-inch pulley belted to 24-inch pulley on line shaft to 
which are belted one bull dozer for bending trolley 
barn-door rails; one forming roll; two sheet-metal 
punch presses; one sensitive drill. 

- 685 With 10-inch pulley belted to 34-inch pulley on line shaft to 
which are belted two staple-making machines; two 
barn-door hook-making machines; two hinge pin-cutting 
machines; one hinge pin roller; two double-headed em- 
ery tool grinders. 

840 With 10-inch pulley belted to 34-inch pulley on line shaft to 
which is belted one special No. 70 Bliss bull dozer for 
making barn-door rail covers out of No. 14 sheet steel. 
This bull dozer exerts a pressure of 300 tons. 

840 With 9-inch pulley belted to 38-inch pulley on line shaft to 
which are belted one No. 32 Toledo Machine & Tool 
Company punch press for fastening knobs on cupboard 
door locks; one Long & Allistatter punch press for 
making part of window lock; one No. 31 punch press 
for cutting large hinge in two; one pipe-strap-making 
machine; one press that punches two hinges in each 
operation. f 

840 With 6-inch pulley belted direct to a 48-inch fly-wheel on 
Farrel Foundry & Machine Company punch press 
which is used for punching two-inch barn-door rollers 
out of 0.25-inch sheet metal. l 

1,120 With 6-inch pulley belted to same as above. Not being 
used when data were obtained. 
1.140 With 6-inch pulley belted direct to 26-inch pulley on punch 
press which is used for punching strap hinges. 

840 With 9-inch pulley belted to 36-inch pulley on line shaft on 
which are belted one No. 3 punch for punching small 
strap hinges; one No. 3 punch used as cutting shears 
for cutting No. 6 sheet iron 4.5 inches wide; one small 
special bull dozer for curling hinge preparatory to con- 

necting two ends of hinge together; one No. 3 small 
press for cutting splices; one 16-inch lathe. 

840 With 9-inch pulley belted to 36-inch pulley on line shaft to 
which are belted one No. 3 punch press for making 
screen-door handles; one No. 3 punch press for cutting 
part of barn-door hanger out of ys-inch sheet metal; 
one Williams & White No. 14% punch press; one No. 3 
punch press; one No. 2 Williams bull dozer; one John 
Adte & Son 3% riveting machine. 

840 With 9-inch pulley belted to 36-inch pulley on line shaft to — 
which are belted one No. 7 punch press for making 
staple plates; one No. 34 punch press for punching tug 
splices; one Grant Manufacturing Company spinner riv- 
eter for rivetting window locks; one National Machin- 
ery Company horizontal punch for stamping 1.5-inch 
washers; two small Cincinnati Machinery Company bull 
dozers; one small rivetting machine; one %-inch punch 
press; two drill presses; one lathe for planing barn-door 
roller wheels; one centrifugal Japaner. 
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| Horse- Speed Application. 


| 685 With 10-inch pulley belted to 44-inch pulley on line shaft to 
which are belted one No. 31 Toledo drill press; one 
| small drill press; one reamer for counter-sinking screw 
! holes in strap hinges; one 16-inch double-head emery 
grinder; one rivetter for rivetting barn-door hanger; 
three 10-hole reamers for reaming strap hinges; two 
rivetters for large hinges; three double-head horizontal 
bull dozers for fastening hinges together; one No. 32 
Toledo punch press; one No. 31 Toledo punch press for 
curling hinges; one No. 32 Toledo punch press for 
curling hinges preparatory to fastening together; one 
12-inch junk-cutting shears. 
840 With 9-inch pulley belted to 36-inch pulley on line shaft to 
| which are belted one No. 31 Toledo punch press for 
cutting off small door-lock springs; one No. 32 Toledo 
: punch for bending part of window lock; two 6-head 
| | gang drills; three hinge-assembling machines; one 
| | small tapping machine; one drill press used for tapping 
| hinges; one No. 31 Toledo punch press for mounting 
head on hinge; one horizontal reaming machine for 
| : reaming holes where pins in box hinges belong; two 
| automatic double reamers for hinges; one hinge-assem- 
bling machine; one hinge broacher for large hinges. 
| 
| 


S50 With 12-inch pulley belted to 24-inch pulley on line shaft 
to which are belted one 6 by 6 Gardner air compressor 
(air 1s used for sand blasting and cleaning motors); one 
8-volt 1,500-ampere, and one 10-volt 750-ampere, direct- 

| current generators; current so generated is used in elec- 

| | l troplating department. 

1 | 5 | 1.140 With 8-inch pulley belted to 12-inch pulley on jack shaft to 

which are belted one 30-inch band saw; one 12-inch cut- 

| off saw. 
l | “ | 1,130 With 4.5-inch pulley belted to 10-inch pulley on jack shaft, 
6-inch pulley on line shaft to 16-inch pulley on water 


pump. 
| 850 With 8.5-inch pulley belted to 48-inch pulley on line shaft 
to which are belted seven large rattlers; one small and 
one 24-inch exhaust fan. 
| 0.5 | 1.130 With 2.5-inch pulley belted to 4.75-inch pulley on 24-inch 
| Sturtevant exhaust fan in enamelling room. 
850 With 12-inch pulley belted to 36-inch pulley on line shaft 
| to which are belted six double-head buffers; one 24-inch 
l blower in buffing room. Line shaft runs through wall 
into electroplating room to which are belted four plat- 
ing cups; three double-head wet buffers; one small bar- 
rel rattler. 
| With 4.5-inch pulley belted to 34-inch pulley on line shaft 
to which are belted one paper-box folding machine; one 
| paper-box scoring and cutting machine; 8ne paper 
3 1,130 shears. 
| 11 Variable Elevator motor on freight elevator. 
| s 750 Elevator motor on freight elevator. 
20-kilowatt Toledo electric spot welding machines which are 
capable of welding together two 0.25-inch pieces of 
sheet metal. These are used to good advantage not 
| only saving time, but fastening together the metal bet- 
! ter than by rivets. 


iy a 


The above data have been obtained while the punches, bull dozers, etc., were doing the work mentioned, 
other different dies for punches being placed in the above machines when different material is being manu- 


factured. 


Hardware manufacturing plant located in Chicago manufacturing furniture hardware, such as bed trim- 
mings, locks, handles, etc. Plant operates 10 hours per day. 


Total connected horsepower, 165.75. Total number of motors installed, 46. Average kilowatt-hours per 
month, 18,458. 


Kilowatt-hour consumption for 12 months: 


Month Kilowatt-hours Month Kilowatt-hours Month Kilowatt-hours 
November.......... 11,870 Marchi scuba ndresieanct 21,513 NV Bioethics teSedgedeye 19,000 
December.......... 19.990 April dsacchedteacwss 17,021 AUgUSt wi ae bas 20,900 
January evs su cnc ss 21,300 May: Succ bre ceed es 20,500 September ......... 20,500 
February........... 24,000 FINE: adnate Gis 11,400 October ........... 13,500 


Load-factor, 20 per cent; operating-time load-factor. 43 per cent. 
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Motor INSTALLATION. 


The following is a list of the motors installed with their respective drives. The supply source is 220 
volts, direct current. 


No. saat aa T Application. 
1 15 1,200 Driving one sprinkler pump. 
1 4 1,100 Geared to one house pump. 
1 2 1,275 Belted to Ingersoll-Rand air compressor. 
2 0.5 siki Each direct-connected to a 1000-pound Duntley hoist. 
1 1 1,800 Belted to exhaust fan. 
1 ; 15 Da Direct-connected to freight-elevator mechanism. 
1 0.5 1,500 Driving one drill press, used on light work. 
1 2 1,200 Belted to punch press. 
1 3 1,250 Driving one wire-bending machine. 
1 3 1,000 Belted to line shafting driving seven drill presses; and one 
12-inch emery wheel. 
1 5 900 Belted to line shafting driving one drill press; four punch 
presses; one tap macaine: one 12-inch emery wheel; and 
| one spring-coiling machine. 
1 3 1,200 Belted to line shaft driving four punch and stamping presses. 
1 | 5 1,600 Belted direct to one large spring-coiling machine. 
1 5 1,200 Belted to line shafting driving six punch and forming 
presses; one shearing machine; and one riveting press. 
1 7.5 850 Belted direct to one forming punch press. 
1 | 10 800 Belted nae line shafting driving two punch and forming 
| pres 
1 | 5 1,100 Belted io. ‘fine shafting driving six riveting machines; two 
| four-spindle tapping machines; and one small drill press. 
1 | 2 800 Variable-speed motor driving punch press. 
1 | 10 1,275 Driving heavy punch press. 
1 | 3 800 Driving punch press. 
1 ) 2 800 Variable-speed mtor driving punch press. 
1 a 2 | 1,000 Driving punch press. 
2 | 2 800 Each driving punch press. 
1 | 10 800 Driving heavy punch press. 
1 | 5 800 Driving punch press. 
1 | 1 1,000 Driving punch press. 
1 0.75 1,000 Variable-speed motor driving turret lathe. 
1 4 800 Belted direct to straightening roll. 
l TA 1,000 Belted to line shafting driving 16 tumbling drums. 
1 1 1,500 Belted to forge blowers for four fires. 
i 1 | 2 1,200 Driving one medium drill press. | 
2 1 Each driving small drill press. 
1 0.25 1,000 Driving small drill press. 
1 | 1 600 Driving engine lathe. 
2 : 1.5 600 Each driving engine lathe. 
1 ! 5 9,00 Driving one milling machine. 
1 | 3 1,000 Driving one milling machine. 
1 2 1,200 Driving one milling machine. 
1 1 800 Driving one milling machine. 
1 3 1,000 Driving one shaper. 
1 0.25 1,000 Driving one jigger. 
1 4 1,800 Driving emery grinders. 


Hardware plant making casket handles, etc. 
Total connected horsepower, 35. Total number of motors installed, 9. Average kilowatt-hours per 
month, 3,098. 
Kilowatt-hour consumption for 12 months: 
October : February 
November 
December 
January 
Load-factor, 16.2 per cent; operating-time load-factor, 34 per cent. 


Motor INSTALLATION. 


The following is a list of the motors with their respective drives. Supply source is three-phase, 60 cycles, 
220 volts. 


Horse- Speed 


power. R. P. M Application. 


1,120 Belted direct to one Champion exhaust fan. 

1,120 Belted direct to polishing lathe. 

1,120 Belted to 20-foot shaft driving two three-wheel polishing 

. lathes; and one two-wheel lathe. 

1,400 Belted to a Root positive pressure blower. 

1,400 Belted direct to scratch brush. 

1,120 Belted direct to 1,500-ampere, six-volt plating generator, 
525 revolutions per minute. 

1,120 Belted to line shaft driving one doweling machine; one 10- 
inch rip saw; one air compressor; and two slitting shears. 

1,120 Each belted direct to a four-wheel polishing lathe. 
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speed, absence of break-down troubles, 
etc., which have since been enjoyed at 
this plant. 

The actual energy consumption of the 
plant during the first year of central- 
station service was as follows: Novem- 
ber, 11,870; December, 19,990; January, 
21,300; February, 24,000; March, 21,513; 
April, 17,021; May, 20,500; June, 11,400; 
July, 19,000; August, 20,900; September, 
20,500, and October, 13,500, making the 
total for the year 221,494. This con- 
sumption, which earned a lower unit 
rate than that originally quoted, was 
based onan installation of 165.75 horse- 


Gas-Filled Lamps for Streets. 


Co-operating with storekeepers and 
other citizens of Neédham, Mass., the 
Edison Electric Illuminating Company 
of Boston is introducing nitrogen-filled 
street lamps, which together form a 
white way on the town’s principal 
business street. 

Since January 1 the company has 
installed 186 units of 400 watts each, 
four of 500 watts, and 43 of 750 watts, 
from which an income of about $10,000 
a year will be derived. 

The company furnishes a fixture 
consisting of an acorn-shaped spun- 


Motor Direct-Connected to Boring Mill. 


power in motors, 16.24 kilowatts in 
lighting units and two electric furnaces, 
the total connected load being 144.84 
kilowatts. 

Individual drive is used throughout 
this plant, with the exception of the 
small punch presses, riveting machines 
and a few other small machines, all lo- 
cated in one department on the second 
floor. The 16 tumbling drums are also 
group driven, a 7.5-horsepower motor, 
1,000 revolutions per minute, being used. 
Full data on the detailed motor instal- 
lation are given in the accompanying 
data sheets. 

Views of the installation are shown in 
the illustrations herewith. 


glass top with opal glass, for which 
the customer pays $24, a lamp of either 
400, 500 or 750 watts being included. 
Because of the ready response on the 
part of citizens to the company’s offer, 
the business district of Needham is one 
of the best lighted of any town in the 
neighborhood of Boston. 


—_—__~+-e——__ + 

Lehigh Valley Section April Meet- 
ing. 

W. K. Buckingham, electrical in- 

spector for the Lehigh Valley district 

of Pennsylvania, made the principal 


address at the April meeting of the Le- 
high Valley Light & Power Company 
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Section of the N. E. L. A., held in the 
Fairview Auditorium at Allentown, Pa. 

Chairman Irving Samuels introduced 
Mr. Buckingham. The speaker pref- 
aced his remarks by giving a clear and 
concise exposition of the principles 
and objects of the work taken up by 
the Underwriters’ Association. The 
various systems and methods adopted 


for the efficient handling of the large 


number of inspections was explained 
and conclusions were drawn showing 
the entire justification of the work 
from the widely divergent viewpoints 
of the consumer, the central stations 
and the insurance companies. 

Following Mr. Buckingham’s ad- 
dress, R. C. Dornblaser, chairman of 
the Question Box Committee, presented 
the report of that committee on many 
queries relating to the subject of the 
Underwriters’ rules and inspections. A 
spirited discussion which uncovered a 
wealth of information was taken part 
in by Messrs. Buckingham, T. T. Fo- 
gel, A. P. Schneider, and others. 

——__.@-2-g—_—_—_—- ’ 
Southern Power Company to Build 
New Generating Station. 

Southern Power Company, one of the 
Duke electric properties, has let to the 
Hardaway Construction Company a con- 
tract for the construction of a 30,000- 
horsepower hydroelectric generating sta- 
tion on the Catawba River, and power 
will be generated under a 50-foot head. 

Just below the new plant is thé 32,000- 
horsepower station of the company and 
below this another 32,000-horsepower sta- 
tion. The completion of the new station 
will give Southern Power Company ap- 
proximately 100,000 horsepower generat- 
ing capacity within a few miles on the 
Catawba River. The new station will 
contain five generating units. 

—— T 
Increased Electrical Rates for 
London. 

Directors of the leading electric 
companies in London have held a con- 
ference and decided upon an advance 
in the rates for electric current to 
take effect at once. The reason for 
the advance is the increased cost of 
production because of the war, espe- 
cially the increased cost of coal. The 
companies announced that rates would 
be lowered again at the earliest pos- 
sible moment. 

gh oe egress 

Addition to Minneapolis Plant. 

Work has been started by the Minne- 
apolis General Electric Company on 
the installation in its Riverside station 
of a new 15,000-kilowatt steam turbine 
unit which will be used for reserve pur- 
poses. The improvement will more 
than double the capacity of the station 
and will enable the company to 10- 
sure that the demands upon its service 
are given proper care. 
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ee Rates, New Business 


POWER DEVELOPMENT METH- 
ODS FOR IOWA CENTRAL STA- 
TIONS.’ 


By Edward Soukup. 


Before any real measure of success 
in building of power load can be ob- 
tained, the reliability of the service 
furnished must be assured and the con- 
fidence of the public built up. It must 
first be demonstrated that reasonably 
‘continuous service can be kept up; 
people are apt to judge the company 
. by the lighting service given, and no 
opportunity should be lost in making 
it evident that the lighting service is 
reliable. If your lights go out occa- 
sionally, due to neglect, the manufac- 
turer will rightly believe that your 
power service will also be neglected, 
and he will hesitate, even though the 
Price is favorable. Also the com- 
munity must have confidence in the 
men back of the enterprise and in its 
Tepresentatives, confident that they 
possess the disposition and the means 
to take proper care of the require- 
ments of the public. Most of the 
trouble which has developed between 
the operators of central stations and 
the municipalities has been due to the 
lack of appreciation of the necessity 
for reliable service and the loss of 
public confidence. In the campaigns 
for power consumers, a reputation for 
good service will be found invaluable 
and it is worth every effort to culti- 
vate the confidence of the public by 
‘giving real and efficient service. 

In preparing a campaign for power 
business it is advisable to make a list 
both of power consumers already con- 
nected and prospective consumers, 
and to analyze the power require- 
ments of each one. To keep in touch 
with consumers already connected in- 
‘dicates an interest in their affairs 
which is usually appreciated by the 
customer and is really the most eff- 
cient method of holding on to the 
business already obtained. It also 
prepares the way for increases of load 
by the customer when his business 
grows to a point where additional 
power is needed. I believe that half 
the time of the power salesman can 
be profitably spent with the consum- 


1 From a paper prerented at the annual 
‘convention of the Iowa Section, N. E. L. 
A., at Keokuk, Iowa, April 20-22. 
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ers already connected, and that their 
requirements should be looked after 
frst. Another advantage of keeping in 
touch with the customer is that when 
properly looked after, he will always 
be a booster for your service. 

The-.list of prospective consumers 
should be carefully canvassed and the 
favorable ones relisted as an active 
list, to which special attention should 
be given. In such cases where the 
prospect is using a large amount of 
power generated by his own equip- 
ment an elaborate study of conditions 
should be made and a report present- 
ed showing the conclusion arrived at. 
Permission should be secured to make 
a test of power under operating con- 
ditions and to make an analysis of 
power costs. Ordinarily it is found 
that most of the machinery is driven 
through a large amount of belting and 
shafting from one or two engines, 
meaning a large friction loss, some- 
times running to 50 per cent of the 
actual power developed. A steam in- 
dicator is connected up and indicator 
cards taken throughout the run, for a 
day or two, or a week if necessary, 
until conditions are pretty well deter- 
mined. Data are also tabulated re- 
garding the operation of each machine 
and the output of each is determined 
as closely as possible. 

While the manufacturing load op- 
portunities are scarce in Iowa, it is 
true that many of those which are 
available present very desirable char- 
acteristics. The cereal mill industry 
is becoming well developed through- 
out the state, and grist mills, flour 
mills, food product manufactures, and 
starch factories are beginning to flour- 
ish. Usually they operate at least 10 
kours per day and not uncommonly 
run on a schedule of 24 hours per day. 
This means high load-factor and 
makes a most desirable addition for 
any central station; also a low rate is 
necessary but there are numerous in- 
stances of success in this direction. 
This class of business is bound to 
build up on account of the great pro- 
duction of agricultural products and 
there is no reason why the central sta- 
tions should not do their share in the 
development of this class of industry. 
One feature of the cereal business is 
that it usually is not subject to de- 
pressions and is pretty nearly contin- 
ous. Another industry closely allied 
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with agriculture is the creamery. 
There are many of these scattered 
over the state but are usually located 
at some distance from lines. The 


load-factor of these will approximate 


20 per cent, and with mechanical re- 
frigeration in addition will run better 
than this. As a day load this class of 


‘business is very desirable. 


The very extensive increase in the 
number of automobiles is having its 
effect on the good roads movement 


‘and we may look for considerable ac- 
-tion along these lines. 


Building of 
permanent roads requires large quan- 


tities of sand and rock and ought to 


act as a stimulus to these industries. 
In Cedar Rapids we have a number 
of stone quarries and sand dredges 
connected to our lines and we find 


-that these make very good off-peak 
‘consumers. 
-mences in March, reaches maximum 
‘during the summer and continues well 


Operation usually com- 


Owing to the 
_ under 


along into November. 
exposed weather conditions 


- which quarries and sand conveyors are 
- operated, an isolated plant depreciates 
very rapidly or else large investment 


for buildings is required. These con- 


. ditions favor the electric drive and 


special stress should be laid on the 
durable and reliable characteristics of 
electri¢ motors, as well as to the low 
first cost. 

The brick and tile industry presents 


-much the same summer load charac- 


teristics and from that point of view is 
However, owing to the 
drying requirements, many brick plants 
seem to think that steam plant is the 
most economical because of the utili- 
zation of exhaust steam for the drying 
room. However, the development of 
the waste-heat system for brick dry- 
ing has very largely overcome this 
disadvantage and an increasing num- 
ber of brickyards are being motor 
driven. One undesirable feature of 
this class of business for small cen- 
tral stations is the large size of the 
individual motors, starting or stopping 
of which produces a bad effect on volt- 
age regulation. 

In the construction of buildings elec- 
tric power is becoming more and more 
widely used, and is of great con- 
venience to the contractor. We find 
that small motor-driven saws installed 
on the job save many trips to the 
planing mill. Electrically-driven floor 
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scrapers and concrete mixers are other 
examples of the use of motor-driven 
apparatus, used freely. During the 
construction of a concrete bridge at 
Cedar Rapids last year, electric power 
was used almost exclusively for pump- 
ing water from pier foundations and 
for concrete mixing, about 10,000 kilo- 
watt-hours being consumed. 

The small motor business is grow- 
ing rapidly, although in this line the 
surface of the field has barely been 
scratched. This is the ideal field for 
the small station and it is going to be 
a big factor in the central-station busi- 
ness. All have had experience with 
the washing machine motor, vibrator, 
the sewing machine motor and the 
electric fan, but there are some others 
which deserve more attention and 
which produce more revenue. I wish 
especially to call attention to the 
vacuum cleaner, the electric house 
pump, the exhaust fan or pump, and 
the automobile battery-charging out- 
fits. 

Vacuum cleaners are desirable be- 
cause they are used only during the 
day time and because no additional in- 
vestment is required to furnish service. 
Ordinarily they are used for a short 
time every day, particularly during the 
morning and do not affect the peak 
load in any way. A small cleaner us- 
ing, say, 80 watts an hour or so a day 
will use up two or more kilowatt-hours 
a month, and a larger cleaner more in 
proportion. We find that very little 
attention is required in the way of re- 
pairs and for that reason the cleaner 
is justly popular among customers. 
Large stationary systems are being in- 
stalled in flats and apartment houses, 
but ordinarily their use is limited by 
the landlord to one or two hours a 
week. 

Private water supply systems with 
automatic electric control are now pe- 
ing pushed by manufacturers and we 
have quite a few connected to our 
lines. The ordinary family requires 
five to six thousand gallons of water 
per month, and the power required to 
pump this quantity will make a mate- 
rial addition to the energy consump- 
tion. These systems are not very ex- 
pensive and find ready sale among the 
fairly prosperous residence owners. 

Exhaust fans are almost a necessity 
for restaurant kitchens and owing to 
the fact that they operate almost con- 
tinuously during the day, have a high 
load-factor. If not operated at any 
other time, they are at least run dur- 
ing the noon hour and in this way 
take some of the dip out of the noon 
drop on the load curve. These ex- 
haust fans should be pushed among 
the cigar stores and pool rooms where 
the air is filled with tobacco smoke; 
in the bakeries to cool the air: in the 
picture shows and in the churches and 
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public buildings. The ventilation of 
churches is becoming a matter to 
which considerable attention is paid, 
particularly among the new churches 
and we find that a few of these fans 
help out the Sunday load curve. 

Another line which shows great 
promise for the future is the electric 
operated irrigation system for truck 
gardeners. We are not in position as 
yet to report the results of actual op- 
eration of any of these systems but 
from information at hand some inter- 
esting developments are expected. 
While rainfall is as a rule plentiful, it 
does not generally come at the time 
desired and gardeners have found that 
artificial supply supplementary to rain- 
fall is a great help in forcing early 
crop development. A sprinkler sys- 
tem is installed to cover the desired 
area and supply of water is furnished 
as needed. The amount of power re- 
quired is usually 5 to 10 horsepower, 
depending upon the size of the gar- 
den, and the service is off-peak. These 
irrigation systems ought to have an 
important bearing on the financial suc- 
cess of rural line extension. 

During the past five years the Cedar 
Rapids company has devoted consider- 
able time and effort to increasing the 
use of electric vehicles. A special 
power rate for individual charging 
outfits has been established and the 
company has encouraged local auto 
men to push the sale of electric pas- 
senger cars. The electric car has so 
many features which. appeal to the 
women that the success has been due 
to these features and to the simplicity 
of operation. These cars are usually 
charged from mercury-arc_ rectifiers 
which are also so simple to operate 
that any woman, once instructed, can 
attend to this duty alone. We have 
today about 60 individual charging 
plants for passenger cars, and about 
as many more electrics are being 
charged at three electric service sta- 
tions. As a rule these pleasure cars 
are charged at night after the peak is 
over, and as the average load of each 
will run about two kilowatts, the ag- 
gregate makes a very favorable show- 
ing. Our arrangements with service 
stations provide for operation after 
9:00 o’clock so that this portion is 
strictly off-peak. 

I question whether any future dis- 
cussion of the problem of load devel- 
opment will be complete without in- 
cluding the subject of electric cooking. 
Our experieice along this line has 
been limited—due to natural caution— 
but our own experiments have re- 
sulted favorably and we hear much 
the same thing from other places. A 
few years ago the solution of the elec- 
tric cooking problem seemed to be in 
the application of the fireless-cooker 
principle in order to conserve the heat 
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and to reduce the energy consumption 
but today we seem to be getting away 
from this idea and the stoves are be- 
ing built along the same lines as gas 
stoves, heating plates and ovens, with 
perhaps a fireless cooking chamber at- 
tached. This development has been 
due to the fact that in order to be 
successful the stove must be capable 
of satisfying all demands for frying, 
cooking, baking and warming ovens, 
just the same as the old coal range. 
The public wants this kind of a stove 
in preference to any other. 

About two years ago we connected 
four electric cook-stoves to our rural 
extension and our records show dur- 
ing that time an average consumption 
of about 75 kilowatt-hours per month. 
These stoves were of the combined 
fireless cooker and hot-plate type, and 
the consumption would be somewhat 
lower than with the regular range 
type. The stove used has a capacity 
of 2,300 watts, as against 3,000 to 
5,000 watts of some of the other 
ranges. One of these customers has 
lately installed a range type stove and 
his consumption has increased consid- 
erably. The rate charged for this 
service is 4.5 cents per kilowatt-hour 
net. 

In sections where gas service is not 
available the only serious impediment 
to a wide sale of these stoves is the 
original cost, for it seems that the ex- 
pense of operation is considered very 
reasonable by the consumers them- 
selves. We have made no particular 
campaigns for this kind of business as 
yet but it certainly is a tempting field. 

—— 
Business Survey in Boston District. 

‘A thorough canvass of the 42 cities 
and towns in the Boston Edison Com- 
pany’s territory is being made. Every 
house, store, factory or other building 
is visited by a representative who as- 
certains the situation electrically— 
whether Edison service is installed, 
what hindrances there are to its intro- 
duction, and what physical conditions 
exist to make wiring easy or difficult. 

This being ascertained, the represen- 
tative shows the tenant or holder how 
a house or building not so provided 
can be wired, how the wiring can be 
paid for on the installment plan of 
monthly payments. and how the work 
can be done without tearing up or mar- 
ring walls, floors or ceilings. 

The canvassers are showing the 
farmers in the rural districts how they 
can introduce motor service for pump- 
ing water, grinding feed, sawing wood, 
cutting hay, milking cows; the process 
of hatching chickens by electricity, and 
a dozen other processes formerly ac- 
complished by hard labor. Motoriza- 
tion of factories is another objective of 
the small army of canvassers engaged 
in this work. 
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BUSINESS HINTS FOR DEALERS. 


By G. D. Crain, Jr. 


Get After Fan Trade Early. 

The early bird catches the worm, and 
the dealer who wants to get his share 
of the electric fan business should not 
wait until the temperature gets up in 
the nineties. He should begin work- 
ing for fan business early enough to 

‘have his prospects lined up, at least, 
so that he can close them at the first 
hint of summer weather. 

A dealer who has been working for 
the past month for fan trade used a 
simple and inexpensive plan. He dis- 
tributed blotters in all the banks and 
other public places, bearing his name 
and address, and carrying the compre- 
hensive announcement, “Electric Fans 
For Sale, For Rent, Exchanged, Re- 
paired.” 

This got his name and announcement 
before a lot of people who might not 
have thought of him otherwise, and 
will insure attention from a great many 
a little later on. 


The Guarantee on Used Motors. 

A dealer who has made a specialty of 
handling used motors believes that the 
business can be made just as solid and 
substantial as the sale of new equip- 
ment, provided the concern which buys 
and sells uses the right methods. 

In his opinion these consist, first, of 
thoroughly overhauling the motor be- 
fore it is put out, so as to know that 
it is in first-class condition, and, sec- 
ond, guaranteeing the motor to do the 
work for a definite period. The guar- 
antee is not made to cover as long a 
period as if a new unit were being 
sold, but it is specific and ironclad, cov- 
ering the operation of the motor for 60 
or 90 days, as a rule. 

“Putting the motor in good condition 
is not only going to insure satisfaction 
to the customer,” this dealer pointed 
out, “but it is the only way in which 
a guarantee can be given. And as the 
guarantee helps to sell the motor you 
can see that the thing works in a circle. 

“It is certainly poor business to put 
out a defective piece of equipment. It 
means repossession, and repossession 
means expense. I figure that it costs 
me at least $5 to take back a motor 
which has been sold and has failed to 
make good. The cost of drayage and 
installation, not to mention the selling 
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expense, is easily that. Consequently 
it is to my interest, as well as that of 
the user, to have the motor running 
perfecty when it is sold, and that is the 
only way I would consider handling 
business on used equipment.” 


Make Use of Publicity Matter. 

The dealer who is handling a lot of 
well advertised goods, as most elec- 
trical merchandise is, is overlooking 
an asset if he does not utilize the ad- 
vertising matter which is furnished by 
the manufacturer. This material costs 
money, and it can be made to make 
money for the dealer in the form of 
profitable sales. Get it, and when you 
have it, use it, which means to display 
it where it can be seen—in the win- 
dows, in connection with displays of 
the goods; on the counters and else- 
where inside the store. 

In one store the dealer has a big sec- 
tion of his wall reserved for the post- 
ing of advertising placards. The back- 
ground consists of dark green burlap, 
and the space is cut up by narrow 
strips of wood, so that the placards are 
attractively framed and set off. When 
he gets cards carrying the announce- 
ments of the makers regarding the 
goods which he has on sale, he places 
one of them in this space, and people 
who come in the store are immediately 
confronted with this bulletin board, as 
it were, of the latest and best in the 
electrical merchandise field. 

You never hear this dealer kicking 
about slow business, because he doesn’t 
experience it. His own aggressive 
sales methods, coupled with the intel- 
ligent use of the expensive and ef- 
fective publicity matter of the manu- 
facturers, insure good trade with him 
all the time. 

“I would no more throw away this 
advertising matter,” he declared re- 
cently, “than I would destroy postage 
stamps. Both cost money, and both 
are necessary to the operation of this 
business.” 


Co-operative Credit Plans. 

Credit losses are the bugbear of every 
business, and the house which is most 
successful in eliminating them. or 
rather cutting them down to the irre- 
ducible minimum, is the one which is 
going to have the largest net on the 
volume of business which it handles. 

Electrical supply houses have been 
finding it to their advantage to use a 
co-operative plan of keeping posted on 
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credit conditions and on the operations 
of small contractors who have not yet 
established themselves on a solid basis, 
and who are entitled to a limited line 
of credit. 

“The way the thing works, if it is 
not properly kept under control,” said 
a supply man, “is this: John Jones 
will come in and ask for $100 worth of 
credit. He is a good fellow, though 
without much financial backing, and 
on the strength of what I know of him 
I agree to let him have this much stuff. 
Then he goes to some other supply 
kouse, and on the basis of the fact 
that I have extended credit, he gets an 
account opened there. Then he can 
take bills and invoices from these two 
to other supply houses, showing that 
he is being credited, and induce them 
to extend a line. The result is that 
he will soon have credits amounting 
to several hundred dollars, when his 
limit should be $100. 

“By means of exchanging informa- 
tion on such matters, however, the va- 
rious supply men are able to protect 
themselves and each other, and the 
contractor who has not yet reached a 
point where he is entitled to a large 
line is restricted to the amount of 
material he can actually pay for.” 

That this is good policy is indicated 
by the fact that the well established 
contractor often complains of the 
competition offered by the new men 
breaking into the business, and of the 
ease with which they get the supply 
houses to finance their operations by 
supplying material. With the plan re- 
ferred to above in mind, it is evident 
that such operations are now being 
kept within bounds. 


Change Your Displays. 

The electrical dealer, like other 
merchants, can interest the public 
which sees his window displays only 
by changing them frequently and put- 
ting in live matters all the time. If he 
allows a particular trim to remain in 
for a long while, those who pass by 
will conclude that the window is not 
worth attention, and will cease look- 
ing at it. Even the dealer who is 
somewhat out of the beaten track, and 
who may imagine that not enough 
people can see his windows to make 
effort in that direction worth while, 
will find that if he gives the subject 
attention he will be able to get busi- 
ness through his displays. 
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There is a certain electrical concern 
located on a street which is not the 
best retail location in its town, by any 
means. In fact, it would be pro- 
nounced a rather poor one, from most 
merchandising standpoints. Yet this 
house does a good retail, over-the- 
counter business, and it gets most of 
it by window displays. It changes 
them at least once a week, and some- 
times oftener. The result is that those 
who do pass nearly always take a look 
at the window, appreciating the fact 
that something of interest is going to 
be displayed there. 

This store happens to be a few doors 
from an intersection where a good 
many street-car transfers are made. 
There is nothing so tedious as waiting 
for a car, and the people who have to 
spend the time doing this have got in 
the habit of stepping back and looking 
in the windows of the electrical con- 
cern. It is remarkable how many 
times such “looks” result in sales. The 
suburbanite who sees a display of 
fash-lights remembers that he has been 
intending to get one, and goes in and 
buys, between cars. Or he sees an 
attractive lay-out of Mazdas and re- 
alizes that it is time he was replacing 
the carbon lamps in his home. The 
window display is often just the sug- 
gestion that is needed to change an in- 
tention into action, and furnish the 
buying impulse. In this way it makes 
the advertising of the manufacturer 
and dealer effective in a concrete and 
definite way. 


—— etl - AE 


Meeting of Iowa Electrical Con- 
tractors. 


The fourth semi-annual convention of 
the Iowa Electrical Contractors’ Associa- 
tion was held at Keokuk, Iowa, April 20, 
21 and 22, during the days of the conven- 
tion of the Iowa Section of the National 
Electric Light Association and the Iowa 
Street and Interurban Railway Associa- 
tion. At the opening session on Tuesday 
morning S. W. Moorhead, mayor of Keo- 
kuk welcomed the delegates to the city 
and commented on the electrical develop- 
ment of the Mississippi River Power 
Company. Floyd A. Wallace, vice-presi- 
dent of the association, who presided in 
the absence of W. C. McCarten, replied to 
the welcome and reviewed the activities 
of the association during the past year. 
J. T. Marron, of Rock Island, as a mem- 
ber of the Executive Committee of the 
National Association, spoke of the work 
that is being done to raise the standards 
of electrical contracting and make the 
business more profitable to those engaged. 

At the afternoon session L. F. Knapp, 
of Keokuk, presented a paper entitled 
“The Turbine in the Production of Elec- 
trical Energy.” This paper reviewed the 
development of the water turbine with 
brief descriptions of present types. The 
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comprehensive investigations carried on 
by the Mississippi River Power Company 
before determining upon turbines for use 
at Keokuk were described and data given 
on the operation of the units installed. 

L. T. Block, of St. Louis, then delivered 
an address on the workman’s compensa- 
tion law and liability insurance, dealing 
particularly with conditions which have 
resulted from the enactment of the exist- 
ing Iowa statute and emphasizing the 
necessity for making adequate provision 
for meeting unusual expenses in case of 
accident. He referred also to the liabil- 
ity policies of the Utilities Indemnity 
Exchange. 

E. J. Burns, secretary of the Illinois 
Electrical Contractors’ Association, then 
delivered an address outlining the work 
which has been done by the Illinois As- 
sociation. He mentioned the educational 
work which the organization has under- 
taken to standardize estimating so far as 
possible and also of personal visits which 
are made to central-station companies to 
establish harmonious relations with the 
electrical contractors. On these visits the 
central stations are convinced that the 
contractors are able and willing to oper- 
ate display rooms and handle the sale of 
appliances, as well as the solicitation of 
house-wiring contracts. 

A talk on the “Value of Local Associa- 
tions” was then made by C. L. Walker, 
secretary of the Tri-City Electrical Con- 
tractors’ Association. Mr. Walker pre- 
sented an outline of the activities of the 
Tri-City organization which holds period- 
ical meetings to discuss important local 
topics. To these meetings representatives 
of the central station are invited and an 
effort is made to promote harmonious 
relations in handling appliances and wir- 
ing. 

Following this discussion an interesting 
paper was presented by H. J. Ryan, of 
Sioux City, entitled “Estimating Meth- 
ods.” The paper dealt principally with 
the experiences of the company with 
which Mr. Ryan is connected. A standard 
estimate blank is used which conforms 
somewhat to that of the National Elec- 
trical Contractors’ Association except that 
a column is left blank adjacent to the 
estimated items in which the actual cost 
figures are placed when a job is com- 
pleted. These records are then filed and 
form a permanent record of each job. 

The subject of bookkeeping systems 
for electrical contractors was then dis- 
cussed by George W. Hill, of Utica. The 
H & W accounting system was described 
and its advantages pointed out. Mr. Hill 
called attention to the necessity for an 
absolutely accurate accounting system and 
the necessity for knowing exactly the 
amount of cash and stock on hand every 
30 days. 

At the session on Wednesday afternoon 
Floyd A. Wallace, of Des Moines, pre- 
sented a paper on “State Legislation Af- 
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fecting Electrical Contractors.” This pa- 
per described a new law in Iowa which 
empowers municipalities to regulate the 
electrical contracting business. The exact 
manner in which this should be done is 
left to the discretion of each municipal- 
ity and city councils may require contrac- 
tors to furnish bond, be licensed, or can 
enforce such inspection laws as they deem 
advisable. 

The work of the Co-Operative Protec- 
tive Committee of Iowa was outlined by 
Edward Kunkel, of Davenport. This 
Committee considers all matters of abuses 
reported by contractors and endeavors to 
raise the standard of electrical work to 
a point where it will be better paying to 
the contractors and at the same. time re- 
duce fire and accident hazards. The State 
Protective Committees work in conjunc- 
tion with the national committee of the 
National Electrical Contractors’ Associa- 
tion. 

An address was then delivered on re- 
lations between central stations and con- 
tractors by M. T. Humphrey, of Water- 
loo. Mr. Humphrey outlined numerous 
co-operative schemes whereby the con- 
tractor can become a valuable asset to 
the central-station company. He held 
that the contractors should do all solicit- 
ing for house wiring and handle exclu- 
sively the solicitation and sale of domes- 
tic appliances. Contractors should also 
report to the central station any com- 
plaints in service or irregularities and 
work in conjunction with the utility in 
spreading the gospel of electric service. 
On the other hand the central station 
should devote its time and money to edu- 
cating the public to higher standards of 
electrical construction. 

At the afternoon session on Wednes- 
day the election of officers took place 
which resulted as follows: 

President, Floyd A. Wallace, of Des 
Moines. 

Vice-president, W. L. Fowler, of Cedar 
Rapids. 

Secretary-Treasurer, M. T. Humphrey. 
of Waterloo. 

George O. May, of Sioux City, was re- 
elected director for three years, the other 
members of the Board of Directors being 
E. H. Sabine, of Des Moines, and Edward 
Kunkel, of Davenport. 

The meetings on Thursday were held 
in conjunction with the meetings of the 
Iowa Section of the National Electric 
Light Association. 

—_—_——¢-@—__—_- 


Among the Contractors. 

An electrical department is a new 
addition to the Ambridge Hardware & 
Plumbing Company, of Ambridge, Pa. 
The concern is contemplating adding 
a full line of electrical supplies and fix- 
tures, besides taking in contracts for 
house wiring. John R. Long, an elec- 
trical engineer, formerly of Tarentum, 
Pa., will have charge of the new depart- 
ment. 
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National Association of Electrical Inspectors. 


Tuomas Henry Day, Presiden 
59 Deerfield Avenue, Hartford, Conn. 


H. S. Wynxooprp, Vice-President, 
Municipal Building, New York, 


Wiiitram Lincotn Smuts, Secretary and Treasurer, 
Concor 


d, Mass. 


James E. CoLe, Representative on Electrical Committee of National Fire Protection Association, 
City Hall Annex, Boston, 


. W. Hopkins, G. W. Perry, 


‘O. E. Saith. New 


EUGENE 


Section REPRESENTATIVES: 
C. H. Fletcher, H. Burnes, British Columbia. 
Western New England. 


York City. 


Mass. 


Executive Committee 
N. Davis, Chairman, Brookline, 


Wy. Mitchell, John W. Carrell, California. 


Secretary’s Message. 

The Secretary has again to apolo- 
gize for allowing this matter to ap- 
pear under the old Association head- 
ing, but not having as yet received the 
list of Executive Committee members 
appointed at large, he has been unable 
to assemble the complete data for a 
correct heading. 

He also regrets the small number of 
replies to the questions appearing in 
this number. He realizes that the 
time was hardly long enough for re- 
plies to reach him from either the 
California or Vancouver Section re- 
presentatives, and when their replies 
do come in they will be given in a 
supplementary list. 

It is a little disheartening, however, 
when 18 copies of a bulletin are sent 
out headed “The new list of members 
of the Executive Committee appointed 
at large not being complete I am un- 
able to send out as large a set of bul- 
letins as usual and it is accordingly 
desirable that every member receiving 


this should send me his reply and also 


send it as promptly as he possibly 
can,” that two full weeks later only 
seven replies should have come to 
hand at all. The New York, and 
Western New England Sections are 
not represented at all, and had it not 
been for the replies received from the 
elective officers there would have been 
an utterly insufficient amount of mat- 
ter, to make it worth while to use. 
The Secretary will use his best en- 
deavors to carry on this work as here- 
tofore but they will be perfectly use- 
less without the prompt co-operation 
of the Executive Committee. 
Notes From the Sections. 

The California Section held its an- 
nual meeting on April 10 and elected 
for the ensuing term: 

Arthur Kempston, president, San 
Francisco; W. E. Brothers, vice-presi- 
dent, Berkeley; George A. Cleary, sec- 
retary-treasurer, 914 Merchants Ex- 
change Building, San Francisco, Cal. 

Executive Committee: W. A. Spen- 
cer, San Jose, and F. R. Ellison, Oak- 
land. 

It was decided to hold the next few 
meetings at the Exposition Grounds, 
selecting each time certain special ex- 
hibits so that the members could 


“LET THE CODE DECIDE.” 


' The matter appearing in this sec. 
tion consists of questiors on the Na- 
tional Electrical Code, its Interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
Ing are In accord therewith. These 
questions are gladly received from 
anyone interested, even If not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction, 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but It has no right, and 
claims no right, to give a final in- 
terpretation of anything In the Code. 
it is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlats the answers from the dif- 
ferent members of the Committee, 
as it Is felt that the occasional dif. 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
pointe. 

The alm ls to help toward a bet- 
ter understanding of the Code on the 
part of sil; a more uniform concep- 
tion of its meaning; increased pre- 
cision In applying it; and harmoni- 
ous action of those using it, for the 
common good. 


familiarize themselves with the most 
recent advances in the electrical field. 
The first of these meetings will be held 
cn May 8. 

The New York Section held its an- 
nual meeting on April 12 and elected 
for the ensuing term: 

George E. Bruen, president; G. O. 
Jenney, vice-president; J. Coghlan, 123 
William Street, secretary-treasurer; O. 
E. Smith and M. L. Pomares, repre- 
sentatives on Executive Committee 
National Association. 

Section Executive Committee: H. 
S. Draper, F. J. Fitzpatrick, James D. 
Lynett, David Lawson, and C. E. Mc- 
Intyre. 

Membership Committee: A. M. Evei- 
son, J. T. Wilson, H. L. Cornell. 


Mass. 


George L. Collison 
Frank R. Dani 
an H. Fenton 

. G. Hartwell 
J. E. Latta 


MEMBERS aT LARGE: 
ames B. McCarth 


aniel 


R. P. Strong 


Sign Flasher Boxes. 

Question 295. The requirement for 
flasher boxes located on or within 
metal sign structures is that metal 
must be not less than No. 28 United 
States sheet-metal gauge. What must 
be the thickness of metal for such a 
box which is located apart from the 
sign, for instance, in the store? 


Answer 1(E). While it would not 
appear that there is a specific rule 
governing this question, I feel it would 
be right to class such an inclosure as 
being a metal cabinet and if used 
within a building should require the 
thickness of the metal to conform to 
the specifications of Rule 70f for- a 
cabinet of similar size. 


Answer 2(P). I should say one- 
eighth inch if of cast metal or No. 16 
United States sheet-metal gauge if of 
this type under Rule 70f. 


Answer 3(F and G). Sign flasher 
should be inclosed in approved cabinet 
and hence the metal should be at least 
as thick as for switch and cutout cab- 
inets—No. 16 United States sheet- 
metal gauge under Rule 70f. This ex- 
tra thickness is required to protect the 
flasher from mechanical injury to 
which it is not liable when placed in a 
sign. 


Answer 4(N). I do not see why this 
is not covered completely by Rule 19d 
taken in connection with Rule 70f. 


Answer 5(H). The thickness of the 
metal of the box which may be neces- 
sary depends somewhat upon the loca- 
tion and liability to injury. As a gen- 
eral rule, I should say at least the 
thickness of approved cabinets, but al- 
ways at least 25 per cent thicker than 
No. 28 United States sheet-metal 
gauge. 


Answer 6(A). I do not see any rule 
covering this except Rule 83b, third 
paragraph. This gives the thickness 
and does not state that it shall be 
changed if the flasher is located in any 
ether place than in the sign. 


Answer 7(O). The inclosure for 
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these flashers may be of No. 28 gauge 
only when it forms a part of the sign. 
When mounted separately, Rule 19d 
specifically requires that they be in- 
closed in approved cabinets, which 
means regular approved and labeled 
cabinets as used for switches and cut- 
outs. 


Grounding Motion-Picture Machines. 

Question 296. The old style motion- 
picture machine had a wooden bed 
plate which served as an insulator. 
The modern machines have metal 
frames instead. Should the modern 
machine be required to be grounded; 
if so, under what rule? 


Answer 1(E). I do not feel that any 
part of a motion-picture machine 
should be grounded. It should be re- 
membered that most of these machines 
stand upon an insulated floor. 


Answer 2(P). The modern machine 
should be grounded under the general 
intent of the Code to secure the 
grounding of all non-current-carrying 
metal parts of electrical apparatus and 
fittings. For illustrations see Rules 
1c 8a and 28f. 


Answer 3(F and G). We do not know 
of any rule bearing on this subject, nor 
do we believe the insulation point was 
considered in the first instance. 


Answer 4(N.) I do not think the 
Code specifically covers this point. It 
is covered implicitly. The report of 
the Committee on Theater Wiring 
adopted in New York changed Rule 
38u, paragraph 1, and substituted in 
part “Arc lamps must be constructed 
so far as practicable in accordance 
with the requirements of No. 38k, 1, 2, 
3, 4, and 6.” Rule 38k, 4, reads “Must 
be constructed so that neither live 
parts nor carbons will be brought into 
contact with metal of hood during op- 
eration, and arc-lamp frames and 
standards must be installed and pro- 
tected so as to prevent the liability of 
their being grounded.” 

If, then, the arc-lamp frame, etc., is 
an integral part of the machine struc- 
ture the latter should not be grounded, 
and if it is not there is no need for 
grounding it anyway. 


Answer 5(H). The rules relating to 
grounding of generators and motors 
would seem to carry the idea of pro- 
tection to persons from an electrified 
mass of metal composing the frame 
and I see no reason why the same 
principle should not apply to the 
frames of these machines. 


Answer 6(A.) The Code does not 
have a rule directly covering this ques- 
tion. It does, however, have rules 
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controlling the wiring and if these are 
followed I do not think it necessary 
to ground the frame. 


Answer 7(QO). It is quite probable 
that the old style machine referred to 
is not an approved type and hence 
should not be used at all. Under no 
circumstances should the frame be 
grounded, but according to Rule 38k, 4, 
the frame and standard should be so 
installed as to prevent any liability of 
their becoming grounded. 


Fuses on Current Transformers. 

Question 297. Current transformers 
burn out when the secondary is open- 
circuited. This peculiarity operates to 
prevent the placing of fuses in the 
secondary. Fuses cannot of course be 
placed in the primary. How is this 
condition met by inspectors of the va- 
rious departments, in view of Rule 23b, 
paragraph 1. 

Answer 1(E). I have found sealable 
fuses on the primary side of the po- 
tential transformers to solve this 
problem. 

(Secretary’s Note.—In a brief note 
accompanying his replies, which got to 
me Friday a. m., “E” stated there was 
to be a wedding at his house on the 
Saturday following. This should suf- 
ficiently account for his replying as if 
the question referred to potential 
instead of current transformers. 


Answer 2(P). In this territory we 
waive Rule 23b because we cannot ap- 
ply it to this special case. 


Answer 3(F and G). The wiring at- 
tached to the secondary of a current 
transformer is under normal condi- 
tions always a closed circuit, the coils 
of which carry current in exact pro- 
portion to the current flowing in the 
primary. A short-circuit in the sec- 
ondary would not result in any appre- 
ciable rise of current and owing to this 
fact fuses in the secondary would be 
of no value as they are only used to 
protect against excess current. 

If the primary is not fused it is fair 
to presume that fuse protection is not 
recessary, due to the impedance of the 
circuit. If it is fused, then the second- 
ary wiring is automatically taken care 
of and the installation is in accordance 
with Rule 23b. 


Answer 4(H). As the current ceases 
to flow through the secondary when 
it is open-circuited, and fuses are to 
protect against excess current, if no 
current is on the circuit, why bother 
about fuses? 


Answer 5(A). I cannot see where 
Rule 23b has any bearing on this sub- 
ject. 
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Answer 6(QO). I can see no reason 
why anyone should wish to place fuses 
in either the primary or secondary of 
the current transformer, nor do I see 
how Rule 236 applies. 


Answer 7(N). I do not think Rule 
23b applies at all, because the only 
place you get these is in connection 
with ammeters which must on account 
of line voltage or some other reason 
be insulated from the circuit in which 
the current is to be measured and in 
buildings these will be found on 
switchboards of central stations, sub- 
stations or isolated plants, in any case 
falling under Rules 2 and 3. It is true 
Rule 2d requires in other respects the 
rules of Class C apply, but also Rule 
2e refers to the wiring of instruments, 
etc., on switchboards, the last clause 
of which limits fuses to not over two- 
ampere capacity. Now, since practi- 
cally all of these transformers run about 
five amperes for full-scale deflection, 
evidently that cannot refer to current 
transformers. Further, in any such 
case the station protective devices will 
prevent dangerous rise of current in 
the line, and it will never reach an 
amount in the secondary to do more 
than destroy the instrumental preci- 
sion. 

It is one of those cases where Code 
fusing requirements do not apply and 
never were intended to apply, because 
the very thing the fuse is meant to 
bring about—the prompt rupture of 
the circuit under excess current, is in 
this case the precise source of the 
danger, namely, excessive and danger- 
ous rise in the secondary voltage liable 
to cause breakdown of the transformer 
insulation. 

———_s---—_—_—_- 
Publishers Entertained by Trans- 
continental Telephone. 

An interesting feature which distin- 
guished the annual dirner of the mem- 
bers of the American Newspaper Pub- 
lishers’ Association, which was held at 
New York on April 22, was the ex- 
changing of greetings and speeches be- 
tween that city and San Francisco, Cal., 
over the transcontinental telephone 
wires of the American Telephone & 
Telegraph Company. Each of the 600 
guests were provided with head-piece 
receivers, and after listening to a cornet 
solo played at the Panama Fair in Cali- 
fornia, there was an exchange of greet- 
ings and speeches between Mayor 
Mitchell of New York and the civil and 
exposition officials at San Francisco. 

It is understood that 250 men were 
busy at various points along the trans- 
continental telephone line, employed di- 
rectly in keeping the wire open between 
New York City and San Francisco, and 
that more than $2,000,000 worth of ap- 
paratus of the telephone company was 
involved in the entertainment. 
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Electrical Engineering Problems. 


By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 34. 

A direct-current milliammeter has a resistance of 3 ohms and is 
designed for a full-scale deflection with a current of 25 milliamperes. 
(a) What resistance must be connected in parallel with the milliam- 
meter so that a full-scale deflection of the needle will indicate 50 am- 
peres? (b) How much power will be absorbed by the resulting am- 


meter at full-scale deflection? (c) How much current would this 
ammeter take if connected across a 115-volt line? (d) What re- 
sistance must be connected in series with the milliammeter so that 
full-scale deflection of the needle will indicate 150 volts? (e) How 
much power will be absorbed by the resulting voltmeter when con- 
nected across a 115-volt line? (f) At what point on the series re- 
sistance should a tap be located so that a full-scale deflection of the 
needle will indicate 15 volts? (g) If the 150-volt voltmeter is con- 
nected in series with a 20-ohm lamp load across a 115-volt line, how 


SOLUTION OF PROBLEM 34. 

Answer to Question a. 

Since 25 milliamperes equals 0.025 am- 
pere, the potential drop in the milliam- 
meter at full-scale deflection must be 3X 
0.025 or 0.075 volt. Hence the milliam- 
meter must be shunted with a resistance 
such that when a current of 50 amperes 
flows through the combined milliammeter 
and shunt the potential drop in the milli- 
ammeter will be 0.075 volt. The current 
in. the shunt under these conditions will 
be 50—0.025 or 49.975 amperes and the re- 
sistance of the shunt by [6] must equal 
0.075/49.975 or 0.0015 ohm. 

This ammeter shunt may be located 
within the ammeter box or at some dis- 
tance from the box. In the latter case 
the connecting milliammeter leads must 
be of fixed resistance and must be con- 
sidered a part of the milliammeter re- 
sistance. 

Answer to Question b. 

The potential drop across the milliam- 
meter being 0.075 volt and the current 
50 amperes at full-scale deflection, the 
power absorbed by the instrument is giv- 
en by [19] 

P=50X0.075=3.75 watts. 

When possible an ammeter should be 
short-circuited by a short-circuit plug 
connected in parallel with the instru- 
ment. While the saving in power is tri- 
fling, the instrument cannot then become 
overheated and is protected against any 
short-circuit that may occur on the sys- 
tem. 

Answer to Question c. 

The resistance of the ammeter is giv- 
en by [8] 

R= (30.0015) /(3-+0.0015) =0.0015 ohm 

(very nearly) 
If connected between the line wires of 


much current will the voltmeter take from the line? 


a 115-volt system, the current is given by 
[6] 
J=115/0.0015=76,700 amperes. 

It is obvious that no ammeter should 
ever be connected to the circuit in such 
a manner -that the ammeter would be 
damaged by such a current and line fuses 
or breakers would be opened. 


An ammeter should always be connect- 
ed in series with the load and never in 
parallel. 

Answer to Question d. 

Since a current of 0.025 ampere pro- 


duces a full-scale deflection on the milli- 
ammeter a resistance must be connected 
in series with the milliammeter which 
will limit the current to 0.025 ampere 
when the instrument and the series re- 
sistance are connected across a circuit of 
150 volts or less. The total resistance 
of the instrument and series resistance is 
given by [6] 


R=150/0.025=6,000 ohms. 


If a resistanec of 6,000—3 or 5,997 
ohms is connected in series with the milli- 
ammeter, the instrument will serve as a 
voltmeter and a full-scale deflection will 
indicate a difference in potential of 150 
volts between one terminal of the milli- 
ammeter and the outer end of the series 
resistance. 


It should be observed that an ammeter 
consists essentially of a milliammeter 
shunted by a low resistance, while a 
voltmeter consists of a _ milliammeter 
connected in series with a high resistance. 
Milliammeters designed solely for volt- 
meter use have a higher resistance than 
milliammeters designed for ammeter use, 
since voltmeters must be of high resist- 
ance anyway so that the milliammeter 
need not have such a low resistance as 
that cited above. Direct-current volt- 
meters usually have a resistance of 100 
ohms per volt, so that a 150-volt volt- 
meter would have a resistance of 15,000 
ohms, the power loss in such an instru- 
ment being lower than that given below. 


ALTERNATING CURRENTS. 


Problem 84. 


A three-phase, 25-cycle, 6,400-volt induction generator has a full- 


load capacity of 2,000 kilowatts. 


It is wound for 36 poles. The. 


true resistances of the stator and rotor windings at 25 degrees 
centigrade when measured between terminals, are 0.558 and 0.0760 


chm, respectively. The ratio of transformation is 6,400 to 2,068 


volts. 
given in the following table. 
grade: 


The data taken at no load and with the rotor blocked are 
The temperature is 25 degrees centi- 


Line voltage 


No load 


Line current 


Line voltage .......... 2,160 
Rotor blocked ......... Line current .......... 366 
Power 34.064 309's5555 466 374,000 


Assume that the ratio of effective to true resistance is the same 
for the rotor as for the stator at a temperature of 25 degrees centi- 
grade. Assume that the running temperature is 80 degrees. 

(a) What is the approximate value of the slip when this gen- 


erator delivers its rated load? 


(b) What are the output, the eff- 


ciency and the power-factor when this generator is operating at a slip 


of 2.37 per cent? 
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Answer to Question e. 

The current taken by the voltmeter when 
connected across a 115-volt circuit is given 
by [6] 

[=115/6,000—=0.0191 ampere. 

The potential difference being 115 volts, 
the power absorbed by the voltmeter is 
given by [19] 

P=115X0.0191=2.2 watts. 

Answer to Question f. 

A resistance must be connected in series 
with the milliammeter such that a differ- 
ence of potential of 15 volts will produce 
a current of 0.025 ampere in the milliam- 
meter. The total resistance must be 
15/0.025 or 600 ohms. Hence a tap must 
be made in the 5,997-ohm resistance at a 
point where the resistance to the milli- 
ammeter terminal is 600—3 or 597 ohms. 

Answer to Question g. 

The total resistance of the voltmeter 
and lamp load being 6,000+20 or 6,020 
ohms, the current taken by the voltmeter 
is by [6] 

{=115/6,020=0.019 ampere. 

It should be noted that when a volt- 
meter is connected in series with the load 
no serious consequences will result except 
that lamps will not light and motors will 
not run. <A voltmeter should always be 
connected in parallel with the load and 
never in series, although no harm will 
be done if the latter connection is made. 


SOLUTION OF PROBLEM 84. 

Answer to Question a. 

As with the induction motor it is first 
necessary to compute the constants of the 
generator from the data. These are the 
effective resistance of the stator winding 
and the true resistance of the rotor wind- 
ing at the running temperature, the leak- 
age reactance of both windings and the 
no-load power-factor. 

The equivalent single-phase true resist- 
ance of the stator winding at 25 degrees 
centigrade is 

0.558/2—=0.279 ohm. 

The equivalent single-phase true resist- 
ance of the rotor winding referred to the 
stator at 25 degrees is 

(0.0760/2) X (6,400/2,068 )?=0.364 ohm. 

The effective resistance of both wind- 
ings is : 
by [4a] R=374,000/(V3366)? 

=0.93 ohm. 

Let k represent the ratio of effective 
to true resistance for each winding 

0.279k+0.364k=0.93 
' k=1.45. 

The effective resistance of the stator 

winding at 25 degrees is 
1.45 0.279=—0.404 ohm. 

The amount by which the effective re- 
sistance 1s greater than the true resist- 
ance and which varies with the frequency 
but not with the temperature is 0.404— 
0.279=0.125 ohm. 

The true resistance of the stator wind- 
ing at 80 degrees is 

0.279 (234.5-+-80) /(234.5-+25) 
=0.338 ohm. 


The effective resistance of the stator 
at 80 degrees is 


The power-factor at no load is 
Cos 6a=47,800/6,400 V3 90 


r,—0.338-+0.125 =0.0479. 
—0.463 ohm. The total leakage reactance, X, is 
The true resistance of the rotor wind- X= V Z’—0.93? 
ing at 80 degrees is Z=2,160/ V 3X366=3.41 ohms. 
r:=0.364 (234.5480) / (234.5+25) X=3.28 ohms. 


=0.441 ohm. 


DIRECT CURRENTS. 
Problem 35. 


A 40-ton electric car with its two series motors connected in series 
runs at a speed of 10 miles per hour on a straight level track and 
takes a current of 8 amperes from the trolley wire, which is at a 
potential of 600 volts above the track. The train resistance of this 
car is 4+0.13S pounds per ton, where S is the speed of the car in 
miles per hour. The combined resistance of the armature and ser- 
ies field of each motor is 0.6 ohm. 

Find the current and power taken from the trolley wire and the 
speed of the car under the following conditions, assuming that the 
air-gap flux of each motor is proportional to the armature current: 
(a) motors connected in series, track level, and trolley voltage 500 
volts; (b) motors connected in parallel, track level, and trolley volt- 
age 600 volts; (c) motors connected in parallel, track level, and 
trolley voltage 500 volts; (d) motors connected in parallel, trolley 
voltage 600 volts, and car ascending a two-per-cent grade. (e) 
With the motors connected in series, trolley voltage 600 volts, and 
speed of car 10 miles per hour, what current and power will the car 
take from the trolley wire when it is accelerated on a level track 
at a rate of one mile per hour per second? 


This problem illustrates the operation of an electric car under 
various conditions. 


ALTERNATING CURRENTS. 
Problem 85. 


A three-phase rotary converter is rated to deliver 300 kilowatts 
at 220 volts on the direct-current side. At full load, when operat- 
ing at a power-factor of 0.90, it has an efficiency of 91 per cent. 
In the following problem this rotary receives power through trans- 
formers from a three-phase, 2,200-volt circuit. The transformers 
should be rated so that the rotary can operate at 0.90 power-factor 
when delivering 300 kilowatts without overloading them. 

(a) If the transformers are connected in star on both their 
primary and secondary sides, what should be the kilovolt-ampere 
rating and the voltage ratio of each? (b) If the transformers are 
connected in delta on their primary and in star on their secondary 
sides what should be the kilovolt-ampere rating and the voltage 
ratio of each? (c) If the transformers are connected in delta 
on both their primary and secondary sides what should be the 
kilovolt-ampere rating and the voltage ratio of each? (d) In ques- 
tion (c), if one of the transformers is burned out, what is the 
greatest kilovolt-ampere input to the rotary that will not overload 
the remaining transformers? (e) If the transformers are connected 
in delta on their primary sides and have their secondary sides 
arranged so that the rotary can supply power to a three-wire 
Edison circuit, what should be their voltage ratio of transforma- 
tion ? 


Answers to the above problems and two new problems will be 
printed in the next issue. 
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The voltage, E, which is used in cal- 
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culating the rotor current is equal to 
` the terminal voltage less one-half of the 
leakage reactance multiplied by the no- 
load current. 
E=6,400—1.64 V3X90 
6,145 volts. 

An approximate value of the slip, 
which is probably good to within about 
10 per cent, can be computed from a for- 
mula similar to that used in the case of 
the induction motor. In this case it is 
better to use a factor of 1.1 instead of 1.2 
as was done when estimating the slip of 
the motor. This is on account of the 
difference in the phase relations of the 
current and voltage in the two cases. 

s=1.1Pr:/ y? 
=1.1 2,000,000 0.441/6, 400° 
=0.0237. 

Answer to Question b. 


Formulas similar to those used in the 
case of the induction motor will also ap- 
ply here. The only difference is that 
wherever the slip occurs its sign is re- 
versed. The current in the rotor is 


IL=E/V (r:/5s—r1) +X 
=6,145/V (0.441/0.0237—0.463 )*+-3.28" 
=333 amperes. 

The current in the’ stator is 


L=V1I2+-[n*+-2Jaln(sX/2rxr—Cos On) 


—_— 


Is=V3X90=156 
SX /272=0.0237 X3.28/2X 0.441 
=0.088 


[,=V333?-+-156?-+2% 333X156 0.040 
=373 amperes. 

As in the case of the induction motor 
the power transferred from the rotor to 
the stator is 

P=Iřr:/s 
333" 0.441/0.0237 
=2,065 kilowatts. | 

The power output is this less the cop 
per loss and the no-load core losses in the 
stator. 

The copper loss in the stator is 
l [;r:=373°X0.463 

=64.5 kilowatts. 

Since there are no data showing how 
the total rotation losses are divided be- 
tween friction and windage and core 
losses we will assume that they consist 
entirely of core losses. They equal the 
input at no load less the copper loss in 
the stator winding, and are 

Pr=47,800—156" 0.404 
=38 kilowatts. 

(The effective resistance of the stator 
winding at 25 degrees centigrade is 0.404 
ohm.) 

The power output is 

Po==2,065—64.5—38 
=1,963 kilowatts. 

This shows that the approximate for- 
mula for the slip gives a result only about 
2 per cent too small in this case. 

The input is equal to the power trans- 
ferred across the air gap plus the cop- 
per loss in the rotor. 

P:==2,065-+-333"X 0.441 
=2,114 kilowatts. 
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The efficiency is 
n=1,963/2,114 
=92.8 per cent. 
The power-factor is 
by [2a] PF=1,963,000/6,400 373 
=0.822, 
—_——_—_.6—-—_—__— 


Lighting of Small Interiors. 

At the meeting of the Chicago Section 
of the Illuminating Engineering Society 
held on April 22, J. R. Cravath presented 
a paper entitled “Knowns and Unknowns 
in the Lighting of Small Interiors.” This 
paper was a conservative review of our 
present knowledge of this subject as con- 
sidered in the three important phases of 
how it affects the comfort of the eye, the 
physical efficiency of the installation, and 
esthetic tastes. 

The manner in which the comfort of 
the eye is affected depends on the dis- 
tribution of brightness in the range of 
vision. Light sources so situated that 
they throw no light into the eye do not 
influence comfort of vision unless reflect- 
ed rays therefrom enter the eye, as from 
glossy paper. There is great variation 
between individuals as to what kind of 
lighting is regarded as comfortable. The 
clear blue sky, whose brightness is about 
two candlepower per square inch, is usu- 
ally entirely comfortable when viewed 
outdoors with green or gray fields form- 
ing the ground surface; if such a sky is 
viewed through the window from the 
rear of an office, the contrast due to the 
dark border about the bright window soon 
becomes uncomfortable. Consequently 
the contrast that a light source makes 
with its visible surroundings affects its 
comfort, as well as does its intrinsic 
brightness. Modern high-efficiency sources 
have very great brightness, ranging from 
about 3,000 candlepower per square inch 
for bare gas-filled tungsten lamps to 2 
to 8 candlepower per square inch for a 
frosted vacuum tungsten lamp. Even the 
latter makes a strong contrast to the 
walls and ceiling of a room and is there- 
fore not comfortable when looked at di- 
rectly. Shades, globes and bowls used in 
direct and semi-direct lighting range 
from about 6 to 0.075 candlepower per 
square inch in brightness. Extensive tests 
indicate that any exposed source in the 
steady line of vision and having a bright- 
ness in excess of one candlepower per 
square inch is not comfortable. In Mr. 
Cravath’s opinion this maximum should 
better be not over 0.5 candlepower per 
square inch for continued comfort. 

It is necessary to take account not only 
of the direct light from sources, which 
becomes very important within the range 
about 25 degrees from the normal line 
of vision, but also of light reflected from 
paper and other glossy working surfaces. 
The latter is diminished by using diffuse 
lighting instead of concentrated light 
sources. There is no question but that dif- 
fuse lighting is much more comfortable. 
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It is desirable to provide as much of the 
light needed as possible by diffuse general 
lighting and, if this is not practicable on 
account of economy, to supplement the 
general lighting by means of localized 
light properly screened and directed. The 
common arrangement of leaving the light 
concentrated on a bright working area 
with the rest of the room in practical 
gloom is not good because the contrasts 
are too great; some people find this cozy, 
however. The eye was not evolved under 
such conditions. Another important -fea- 
ture is direction of the light so as to 
avoid confusing or annoying shadows. 
Diffuse lighting avoids this and may re- 
lieve improper direction of the light. 

The physical efficiency of a lighting in- 
stallation depends on the color of walls, — 
ceiling, furniture and floor, the shape of 
the room, the character of the reflector or 
globe equipment, and the location of the 
light sources. The influence of colored 
walls and of reflector efficiencies is quite 
well known. The relative amount of walt 
and ceiling space as determined by the 
shape of the room affects the efficiency 
considerably. Center location of light 
sources is generally more efficient than 
mounting them on wall brackets. Mr. 
Cravath gave efficiency figures for differ- 
ent lamp and reflector equipments in a 
typical living room. In offices the de- 
crease of illumination due to dust and 
soot accumulation on reflectors is about 
11 per cent per month in cities where soft 
coal is extensively used. 

Esthetic considerations are difficult to 
summarize on account of the great varia- 
tion of artistic taste. To most people, 
however, artificial light sources that are 
deficient in yellow and red rays are un- 
pleasant because they give a ghastly effect 
to the features. Most agreeable effects 
are produced by having sufficient yellow 
in the light. Unpleasant, sharp and’ 
harsh shadov-s are produced by unidirec- 
tional light; diffuse lighting is greatly su- 
perior in this regard, as its shadows are 
softer. Some people like the whole room 
bright, others only the reading or dining 


table; some object to a bright ceiling, 


others wish to see some bright lights, etc. 
The matter of taste is largely one of edu- 
cation. i 

In the discussion of the paper there 
participated M. G. Lloyd, A. Scheible, C. 
A. Luther, R. F. Schuchardt, Harry S. 
Gradle, A. O. Dicker, H. D. Butler, J. A. 
Hoeveler and others. 


—eoe e 


Michigan Section Convention. 

The annual convention cruise of the 
Michigan Section, National Electric 
Light Association will be held June 26 
to 30 on the Steamer Rochester. The 
trip will be made on Lake Huron, Lake 
Superior and Lake Michigan. Herbert 
Silvester, 18 Washington Avenue, De- 
troit, Mich, is secretary of the Section. 


$16 
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lowa Section, National Electric Light Association. 


Fifteenth Annual Convention, Keokuk, Iowa, April 20, 21 and 22, 1915. 


Both in point of business accom- 
plished, and in social activities, the 
fifteenth annual convention of the 
Iowa Section, National Electric Light 
Association, held at Keokuk, lowa, 
April 20, 21 and 22, was the most suc- 
cessful of any previous meeting of 
this organization. The subjects pro- 
posed for discussion were planned to 
cover a diversity of topics pertinent to 
lowa utilities, and the interest mani- 
fested and the full discussions stimu- 
lated, is an indication of the complete- 
ness of the program. Experiences 
with high-efficiency gas-filled lamps, 
practices in serving rural customers, 
and the small customer business, were 
topics that were accorded consider- 
able attention. Rate-making and work- 
men’s compensation, were also thor- 
oughly discussed, the former in a very 
able paper by F. A. Warfield, of the 
Illinois Traction System. 

The stability of the electric central- 
station industry is reflected in the re- 
port of the Committee on Facts and 
Factors, reproduced in tabulated form 
herewith, which shows that, almost 
without exception, customary increases 
were made in business and revenue 
during the past year. 

The first session was called to order 
on Tuesday morning by Rufus E. Lee, 
of Clarinda, president of the Asso- 
ciation, who introduced Dr. S. W. 
Moorehead, mayor of Keokuk. Dr. 
Moorehead expressed the pleasure of 
the citizens of Keokuk in having the 
convention meet there, and referred 
to the mammoth hydroelectric plant 
of the Mississippi River Power Com- 
pany, in which the city justly takes 
considerable pride. 

President Lee then presented the 
annual address, reviewing the progress 
of the industry in Jowa, and comment- 
ing on the increases which have been 
made, despite the depression in other 
industries. He spoke of the develop- 
ments in incandescent lamps during 
the life of the Association, this being 
represented by an efficiency of four 
watts per candle 15 years ago, as com- 
pared with 0.5 watt candle today. He 
also called attention to the growing 
tendency to consolidate small proper- 
ties and serve communities from high- 
tension transmission lines. Mention 
was made of the recent agitation for 
concentric wiring, and this was com- 
mended by Mr. Lee. He also spoke of 
the probability of commission regula- 
tion in the state, and urged that util- 
ities prepare for such regulation by 
establishing equitable rates and adopt- 


ing uniform systems of accounting. 

The report of the secretary-treasurer, 
was presented by R. H. Fowler, as- 
sistant secretary, in which it was urged 
that a permanent paid secretary be em- 
ployed, to devote his entire time to 
Association affairs. Various commit: 
tees were then appointed, and reports 
of other standing committees received. 

Tuesday Afternoon Session. 

At the afternoon session a paper was 
presented by E. M. Walker, of Du- 
buque, entitled “Mazda C Street Light- 
ing Lamps and Fixtures.” This paper 
commented particularly on the new 
type of refractor designed to be used 
in connection with high-efficiency in- 
candescent lamps for street lighting, 
and recounted the experiences of the 
Union Electric Company, of Dubuque, 
with these units. There are at pres- 
ent 580 600-candlepower type C lamps 
of the compensator type used for 
strect lighting in Dubuque, which re- 
placed an installation of 480 6.6-ampere 
arc lamps. The new units are burned 
on an all night, every night schedule, 
and their performance was reported as 
being entirely satisfactory to both the 
company and the community. The in- 
stallation was completed the latter part 
of 1914, and the total burn-outs to the 
present time have aggregated only 95 
lamps. 

This paper was followed by one en- 
titled “Mazda C Lamps,” by Henry 
Schroeder, Harrison, N. J., which was 
read by Fred Benson, of Chicago. 
This paper presented statistics on in- 
candescent lamp development during 
the past few years, showing that in 
1908 there were a total of 60,000,000 
lamps sold. In 1914 this had reached a 
total of 100,000,000 lamps, with the 
tungsten lamps predominating. The 
design and construction of the gas- 
filled, incandescent lamp, was described 
and central-station companies were 
urged to conduct campaigns for the 
installation of these units. The author 
stated that at present these lamps 
were made to burn only in a pendant 
position, although lamps could be fur- 
nished, when desired, for burning in an 
inverted position. It is claimed by the 
author that the revenue from these 
lamps justifies the expense of the cam- 
paign, and, in fact, it has been found 
desirable by many central stations to 
furnish renewals without cost. The 
electrical dealers have had marked 
success in selling the new units, and, 
with the co-operation of the utilities 
their sale can be greatly increased. It 
is estimated that during the past year 


the excess revenue to central station 
companies from installations of type C 
lamps has reached the figure of 
$15,000,000. | 

The discussion was opened by A. L. 
Dodd, of Charles City, who reported 
success of an installation of 50 series 
type C lamps, which are burned in an 
inverted position. The ordinary radial- 
wave reflector is used, and no provi- 
sion made for protection from the 
weather. 

In reply to a question as to furnish- 
ing of free renewals, Mr. Benson 
stated that the revenue from the large 
sizes of type C lamps has been sufh- 
cietit to Justify some of the larger com- 
panies furnishing free renewals. This 
is also true of the vacuum-bulb incan- 
descent lamp in 60-watt sizes and 
larger. Mr. Lee reported that the 
Clarinda company makes a uniform 
charge of 20 cents for either 40 or 60- 
watt tungsten lamps. Other companies 
reported similar charges for renewals. 

E. M. Walker, of Dubuque, brought 
out a point which he believes should 
have considerable bearing on the ques- 
tion of units for street-lighting service. 
In March, 1914, the energy consumed 
by the 480 arc lamps then installed. 
was 75,000 kilowatt-hours, while the 
consumption for March, 1915, of 615 
type C lamps, 580 of 600 candlepower, 
and 35 of 400 candlepower, was only 
59,000 kilowatt-hours. The reduced 
consumption makes the installation of 
the incandescent lamps profitable. 

The discussion then turned to white- 
way lighting, and various opinions 
were expressed as to the desirability 
of making further installations of four 
or five-light clusters. These have be- 
come so universally employed that 
their advertising value has consider- 
ably decreased, and it was the con- 
sensus of opinion that a _ single-light 
standard equipped with the new high- 
efficiency lamp would be much more 
effective. In replying to questions as 
to all-night burning in localities where 
the practice has been to turn out four 
of the lights and burn one from mid- 
night to daylight, it was suggested that 
either alternate lamps could be turned 
out, or smaller vacuum-bulb lamps 
could be installed in the same globe 
with the larger lamp without affecting 
the location of the latter or interfering 
with the effective distribution of light. 
These could be burned from the time 
the larger lamps were turned off until 
daylight. 

Thomas Ferris, of Osage, thought 
that frequently in small towns the main 
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streets were well lighted at the expense 
of the outlying sections. He advocated 
keeping within the tax limit allowed 
for street lighting. 

Thomas Crawford, of Clinton, report- 
ed that 100-watt type C lamps were 
used in Clinton, with marked success. 
These lamps are placed on posts spaced 
60 feet apart and served by steel-taped 
cable, the installation costing only 75 
cents per front foot. 

Prof. A. H. Ford, of Iowa City, 
thought that it was good practice to 


limit the space between posts to the. 


distance between curbs of the street to 
be lighted. 

The question of workmen’s compen- 
sation was then taken up, Thomas 
Crawford, of Clinton, presenting a brief 
outline of his experiences with the new 
Towa law as an introduction to the dis 
cussion. Mr. Crawford commented on 
the Iowa law, stating that no allowance 
was made for employers in case of ac- 
cident to an employee who was found 
to be suffering from organic trouble. 
The Clinton company has always made 
a practice of allowing full time to em- 
ployees injured, and in addition paying 
all doctor and hospital bills. 

H. C. Blackwell, of Davenport, called 
attention to one phase of the work- 
men’s compensation law, with which he 
has had personal experience. Em- 
ployees under the law cannot sign away 
their rights to compensation, and, 
therefore, persons having any pnysical 
defects involve a hazard to the com- 
pany because of their liability to re- 
ceive injury. This worked a hardship 
on the company in the case of one em- 
ployee who was injured, and although 
able to return to work was permanently 
disabled. It was the consensus of opin- 
ion that in cases of this kind the utility 
should endeavor to secure a position 
for the employee in some other field, 
rather than continue him in the service 
of the company. 

The report of the Committee on Pos- 
sibilities of Business from Rural Trans- 
mission Lines was then presented by 
W. H. Burtis, of Decorah. This report 
contains a summary of replies received 
in answer to questions submitted to the 
central stations of the state. These 
replies indicate that the practice of 
Iowa central stations is to serve farm- 
ers when the business and conditions 
warrant it and have the farmers pay 
the cost of such line, although they 
should be owned and maintained by 
the company. The same rates should 
be charged for rural service as for cor- 
responding service in the city, but a 
higher monthly minimum charge should 
be made than in urban communities. 
The service should be metered sep- 
arately for light, power and cooking, 
metering from the secondary side. 

It was recommended in the answers 
that groups of farmers incorporate and 
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take over the business of distributing 
the energy to a number of farmers, the 
current being sold to the corporation at 
a somewhat lower rate than the city 
retail rate, and some officer of the cor- 
poration should be made responsible. 
From the experiences of companies al- 
ready serving rural customers it is 
found that serious consideration should 
be given the question of core losses in 
transformers. It is pointed out in con- 
clusion that many farmers are paying 
from $300 to $700 for individual light- 
ing systems of one kind or another, 
and, while many of these isolated plants 
are satisfactory the farmers could form 
groups and obtain electric service from 
a transmission line with a much smaller 
investment and have very much su- 
perior service. 

In the discussion H. C. Blackwell, of 
Davenport, urged that the question of 
core loss be given consideration in rates 
for rural business. He also called at- 
tention to the necessity for adequate 
protection of rural lines from lightning 
and storms, pointing out that trouble on 
rural lines serving only a few con- 
sumers will occasionally affect city lines 
serving power customers. 

H. W. Young, of Chicago, explained 
that while it would be possible to elim- 
inate the core losses by metering 
energy on the primary side of the line, 
this practice is somewhat unsafe, and 
not to be recommended generally. Also 
there is considerable trouble from po- 
tential transformers, and their cost is 
high. 

Rufus Lee, of Clarinda, mentioned a 
rural line operated by his company, 
comprising a single-wire grounded re- 
turn operating at 2,200 volts, and using 
25-foot poles and No. 6 wire. This 
construction is exceptionally economic- 
al and has given satisfaction, although 
no experience has yet been had with 
lightning discharges. In reply to ques- 
tions Mr. Lee reported that the line 
parallels a grounded telephone line 
on the same highway, and no troubles 
have developed. 

Wednesday Morning Session. 

A paper entitled “Basic Principles of 
Rate-Making for Central Stations” was 
presented at the session on Wednesday 
morning by F. A. Warfield, rate en- 
gineer of the Illinois Traction System, 
Peoria. Mr. Warfield pointed out that 
a rate to be satisfactory must be easily 
calculated, understandable by the cus- 
tomers, and return a fair rate of profit 
on all classes of service. He thought 
that a wholesale rate is justifiable only 
when reduced costs are evident. He 
stated that normal costs of service are 
the basis for making the charges. 

One of the causes for the spread of 
municipal ownership, he thought, is the 
impossibility of many utilities to ex- 
plain just why a particular rate is 
charged. This leads the customer to 
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believe that the charge is an arbitrary 
one, made with the sole idea of return- 
ing an attractive profit. The true 
theory of rate-making is that every cus- 
tomer pay his share of the costs in- 
curred in serving him, and to properly 
analyze these costs it is essential that 
proper bookkeeping and accounting 
methods be employed. 

Mr. Warfield discussed going value 
and valuation, from the standpoint of 
utility, and urged greater uniformity 
in rate schedules. He called attention 
to the importance of apportioning costs 
to the various branches of the service, 
and emphasized the fact that each 
branch should bear its own Operating 
charges plus its share of the interest 
charges. In this connection he dis- 
cussed consumer cost, demand cost, 
and output cost. Further comment 
will be made on this paper in a subse- 
quent issue. 

A. L. Dodd, of Charles City, in the 
discussion, asked if it were advisable 
to make a rate to a new customer low- 
er than the cost, anticipating that the 
added load will reduce the costs to 
such a point that the rate quoted will 
be satisfactory to the company. Mr. 
Warfield replied that average rates are 
determined from minimum and maxi- 
mum costs, and it is never desirable to 
go below the minimum figure. 

A paper was then presented by E. T. 
Hughes, contract agent of the Union 
Electric Company, Dubuque, entitled 
“Controlled Flat Rates.” This paper 
deals with the experiences of the Du- 
buque company in its campaign to se- 
cure the small customers. A con- 
trolled flat rate has been established by 
the Union Electric Company for the past 
16 months, and the results have been 
very gratifying. It is pointed out that 
by establishing a flat rate and install- 
ing current-limiting devices on the cus- 
tomers’ premises the _ central-station 
company is permitted to obtain the 
business of residences that it would be 
impossible to secure with the meter 
rate. The limiting devices are installed 
the same as meters, and have given no 
trouble. The rate in Dubuque specifies 
the use of 25-watt tungsten lamps, at 
one cent per watt of maximum de- 
mand, with a minimum charge of $1.00 
per month. It has been found by tests 
conducted by the company that the 
flat-rate consumer uses his installation 
an average of three hours per night. 
and by connecting meters to typical ir- 
stallations it has been found that the 
revenue for kilowatt-hour received 
from such customers ranges between 
nine cents and 20 cents per kilowatt- 
hour. Flat-rate customers are uniform- 
ly satisfied, and all bills are paid in 
advance, which eliminates considerable 
bookkeeping and collection costs. Dur- 
ing the year 1914, 1,100 new customers 
were secured for flat-rate service, and 
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Average 1915.| 2,513/18.3| 216] 83| 48 


Average 1914. | | 2,640) 16.0! 0116.0) 177] 65; 36 


with few exceptions these could not 
have been secured in any other way. 
Mr. Hughes reported that while the 
tendency was for flat-rate customers 
to change to meter service, only four 
customers have changed from meter 
to flat rate. He commented briefly on 
the general advantages to the company 
of serving this class of consumer, and 
called attention to the advertising value 
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of these patrons in spreading the gos- tomers. 
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The charge for flat-rate serv- 


pel of electric light. ice is one cent per watt, with a mini- 

Edward Soukup, of Cedar Rapids, in mum installation of 100 watts. 
the discussion reported that a flat-rate A. E. Loeb, of Chicago, commented 
campaign had been conducted some on the experiences of companies out- 
time ago, which resulted in securing side of the state in securing small-cus- 
100 customers. With the exception of tomer business by means of controlled 
35, these have all changed to meter flat rates. 
rates, and no efforts have been made Pa., and Hartford, Conn., were men- 
to increase the number of flat-rate cus- tioned as excellent examples. 


Pittsburgh, Pa., Scranton, 
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Austin Burt, of Waterloo, thought 
the controlled flat rate an excellent 
means for fighting gas competition in 
the small residences. F. A. Warfield, 
of Peoria, also commented on the 
Hartford experience with flat-rate con- 
trollers, and pointed out that the in- 
come per kilowatt-hour has been shown 
to be 0.5 cent more than the revenue 
from the meter service. 

Following this discussion a paper en- 
titled “Power Development Methods 
for Iowa Central Stations” was pre- 
sented by Edward Soukup, new busi- 
ness manager of the Iowa Railway and 
Light Company, Cedar Rapids. An ab- 
stract of this paper appears elsewhere 
in this issue. 

Wednesday Afternoon Session. 

At the afternoon session a paper en- 
titled “Maximum Demand Meters” was 
presented by J. V. Montgomery, of the 
Mississippi River Power Company. 
This paper describes the various types 
of recording and graphic meters at 
present on the market, and calls atten- 
tion to the requirements for such in- 
struments. The type of meter to be 
used depends upon the character of the 
service. Curve-drawing instruments 
are used extensively by the Mississippi 
River Power Company and the Keokuk 
Electric Company, and these permit of 
compiling valuable records and data. 
The maximum-demand meters manu- 
factured by the Fort Wayne Electric 
Works, were described in detail. 


A paper was then presented by Prof. 
Arthur H. Ford, of Iowa City, entitled 
“The Financial Side of Electric Power 
Transactions.” This paper deals with 
several hypothetical problems involving 
transmission line costs, and service 
costs, indicating that the question of 
power transmission can have no gen- 
eral solution, but each case must be 
considered by itself. The supply of 
energy to a small community, at a 
considerable distance from the power 
station, requires rates that are usually 
considered to be very high. if it is to 
be a profitable venture. The low de- 
mand and energy cost of the modern 
steam-turbine station make possible 
the construction of new stations hav- 
ing capacities of less than 500 kilo- 
watts inadvisable, if the communities 
served are within a reasonable distance 
of a large, efficient power station. 

Professor Ford presented data on an 
investigation made of the rates charger 
by some 30 Iowa power transmission 
companies. He reported a great varia- 
tion in the rates charged for service of 
essentially the same nature, and an 
apparent lack of data as to the cost 0° 
rendering the service. In determining 
the cost of supplying a given service 
and the necessary return from that 
service, Professor Ford assumed the 
following unit costs, based on data 
collected during his investigation: 
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Customer cost, $6.00 per annum. 

Demand cost of 100-kilowatt station, 
per kilowatt, $35 per annum. 

Demand cost of 500-kilowatt station, 
per kilowatt, $30 per annum. 

Demand cost of 5,000-kilowatt sta- 
tion, per kilowatt, $20 per annum. 

Cost of line, $500 to $750 per mile. 

Cost of transformers and substation, 
$40 per kilowatt transmitted at peak 
load. 

Demand cost of transformers, 14 per 
cent of installation cost, $56 per kilo- 
watte per annum. 

Demand cost of line, $70 to $105 per 
mile per annum. 

Energy cost of switchboard, 3.5 cents 
per kilowatt-hour for 100-kilowatt 
plant, 2 cents per kilowatt-hour for 500- 
kilowatt plant, one cent per kilowatt- 
hour for 5,000-kilowatt plant. 

Energy losses in line, one per cent. 

Energy losses in distribution system, 
one per cent. 

This paper was discussed briefly by 
Messrs. Blackwell, Lee, Anderson and 
Abbott. The line costs mentioned in 
the paper, namely, $500 to $750 per 
mile, were considered too low, the con- 
census of opinion being that a good 
transmission line would cost on an av- 
erage of $1,000 per mile. 

The report of the Committee on 
Facts and Factors was then presented 
by Austin Burt, of Waterloo, chairman. 
This report, which appears in tabulated 
form herewith, was compiled with the 
assistance of F. A. Fish and H. W. 
Wagner, of the Iowa Engineering Ex- 
periment Station, at Ames. It was re- 
ported by Mr. Burt that records not 
published in the report indicate an av- 
erage cost per kilowatt-hour made of 
7.4 cents for stations in Group 1, 5.7 
cents for stations in Group 2, 4.1 cents 
for stations in Group 3, 2.8 cents for 
stations in Group 4, 1.7 cents for sta- 
tions in Group 5, 5.5 cents for mu- 
nicipal plants. 

Thursday Morning Session. 

At the session on Thursday morning 
an illustrated paper was presented by 
H. W. Young, of Chicago, entitled 
“Out-Door Substation Construction.” 
This paper comments on the economy 
and efficiency of outdoor type substa- 
tions, and describes in detail the va- 
rious equipment and self-contained 
units manufactured by the Delta Star 
Electric Company, of Chicago. 

A paper was then presented by E. B. 
Pollister, of Minneapolis, entitled “The 
Diesel Engine in Central-Station Serv- 
ice.” This paper contained a history 
of the development of oil engines with 
explanations of the principle of opera- 
tion of the present types. Reference 
was made to several installations where 
great economy is being obtained. 
notably at Robinson, Ill., and Sherman, 
Tex. Stereopticon views were pre- 
sented, showing the design of the 
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Diesel of 
same. 

The session concluded with a moving 
picture exhibition of “Safety First” 
measures, as used by the National Elec- 
tric Light Association, with lantern 
slides showing various protective equip- 
ment and appliances. 

Election of Officers. 

The concluding session of the con- 
vention was held on board the Steamer 
G. W. Hill en route to Burlington. Re- 
ports of standing committees were pre- 
sented, these including Auditing Com- 
mittee, Resolutions Committee and 
Nominating Committee reports. 

Following this the election of officers 
took place, which resulted as follows: 

President, E. M. Walker, of Dubuque. 

Vice-president, Thomas Ferris, of 
Osage. 

Secretary-treasurer, W. H. Thomson. 
Jr., of Des Moines. 

Board of directors, H. C. Blackwell. 
of Davenport; Austin Burt, of Water- 
loo; M. C. Kellogg, of Keokuk, and 
Thomas Crawford of Clinton. 

The meeting place for the annual 
convention next year was selected as 
Ames, Iowa. 

Entertainment. 

Elaborate arrangements were made 
for the entertainment of the delegates 
and guests attending the convention. 
and many took opportunity to inspect 
the hydroelectric plant of the Missis- 
sippi River Power Company. On Tues- 
day evenirg a banquet was held in the 
Masonic Temple during which an il- 
lustrated lecture was delivered by Dr. 
G. Walter Barr, of Des Moines, on the 
Keokuk dam development. 

On Wednesday evening a buffet sup- 
per and smoker was held in the quar- 
ters of the Elks’ Club, and following 
this there was a rejuvenation of the 
Jovian Order. The degree team was 
composed of L. H. Pyles, George C. 
Richards, H. A. Turner, George W. 
Hill, R. H. Blondford, F. McGinnis, C. 
Woods, R. D. Hightshoe and Leo 
Bridger. The arrangements were_ in 
charge of M. Golden and William 
Gueder, Charles Abell and Ray King. 
There were 13 candidates initiated. 

On Thursday afternoon there was a 
delightful cruise on the Mississippi 
River to Burlington and return, em- 
barking at 2 p. m. 

eoo 
Philadelphia Company Section to 
Visit Valley Forge. 

The Philadelphia Company Section of 
the National Electric Light Association 
has chartered a special train to take its 
members and their families to Valley 
Forge and Betzwood on May 1. At Betz- 
wood are the studios where the Lubin 
motion-picture films are made, and this 
plant will be inspected. The Engineering 
Branch of the Section has arranged this 
visit, Wiliam Kerford being in charge. 


engines and installations 
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AMERICAN ELECTROCHEMICAL 
SOCIETY. 


Annual Meeting Held at Atlantic City. 


The twenty-seventh general meeting 
of the American Electrochemical So- 
ciety was held at Atlantic City, N. J., 
and Philadelphia, Pa., April 22, 23 and 
24, 1915. President F. A. Lidbury 
called the meeting to order on Thurs- 
day afternoon and delivered his presi- 
dential address. 

The president’s address dealt with 
the relations of the society, first point- 
ing out the developments of these re- 
lations with its growth. It advocated 
participation by members and other en- 
gineers in governmental activities by 
placing their expert knowledge at the 
service of legislators and other officials. 
The society is a very representative 
one, including in its numbers a large 
variety of elements, and there are many 
subjects upon which it should take a 
pronounced position, such as legisla- 
tion concerning water power. : Patent 
legislation is another activity requir- 
ing attention. Co-operation with gov- 
ernment bureaus was advocated. The 
members of the society should bring 
matters coming under their notice to 
the Board of Directors and committees 
should be appointed to actively follow 
up such subjects. Co-operation with 
other societies should be sought after. 

The report of the secretary showed 
that the present membership of the so- 
çiety is 1,420. The treasurer’s report 
gave the receipts of the year as $10,- 
178, expenses $9,800. 

The following elections 
nounced: 

President, Lawrence Addicks. 

Vice-presidents: L. E. Saunders, J. A. 
Mathews and L. Kahlenberg. 

Managers: L. D. Vorce, 
Smith and W. H. Walker. 

Treasurer: P. G. Salom. 

Secretary: Joseph W. Richards. 

The first paper presented was on 
“Fibrox,” by E. Weintraub. 

Fibrox is the name given by the au- 
thor to a fibrous material composed of 
silicon oxycarbide. The name is to 
suggest the remarkable structure of the 
material, which is soft, resilient and 
fibrous. Its apparent density is below 
0.003, while its real density is nearly 
2, so that its volume is over 99 per cent 
air. It is the best heat-insulating sub- 
stance known, but a good electrical 
conductor. The author displayed sam- 
ples. 

This paper was discussed by F. J. 
Tone, Walter Arthur, H. A. Hitchcock, 
E. F. Northrup, H. S. Taylor, Carl Her- 
ing, L. E. Saunders, W. R. Mott, F. C. 
Frary and others. 

Papers on “The Thermal Conductiv- 
ity of Refractories.” by Boyd Dudley, 


were an- 


Acheson 
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Jr, and “The Temperature of Reac- 
tion between Acheson Graphite and 
Magnesia,” by O. L. Kowalke and D. 
S. Grenfell, were then presented and 
very fully discussed. The former re- 
ported measurements on heat conduc- 
tion. The latter found a reaction tem- 
perature of 2,030 degrees centigrade. 

At the session on Friday morning the 
papers on “Neutralization of Absorbed 
Ions,” and “The Coagulation of Albu- 
min by Electrolytes,” by W. D. Ban- 
croft, were presented by W. R. Whit- 
ney. They were followed by the paper 
on “Thermo Electromotive Force of 
Certain Iron Alloys,” by T. E. Fuller. 
This paper gave the values found for 
alloys of iron with nickel, cobalt, 
chromium, and manganese. 

In the discussion of this paper, C. G. 
Fink asked if the author had noticed 
any difference in the electromotive 
force due to varying quantities of sili- 
con and carbon, and how these ingre- 
dients affect the electromotive force. 

W. R. Mott said he noticed that the 
carbon varied from 0.06 to 0.25 per 
cent, and he asked as to the probable 
cffect of the variation. 

In closing the discussion, Mr. Fuller 
stated that he believed that carbon had 
a decided effect, but he had no data 
as to silicon. ` 

A paper on “Depolarization in Le 
Clanche Cells,” by M. deKay Thomp- 


son and E. C. Crocker, was read by A. 


T. Hinckley. 


Depolarization in Le Clanche Cells. 


In the Le Clanche cell the positive 
electrode consists of carbon in contact 
with manganese dioxide. The dioxide 
acts as the depolarizer, but does not de- 
polarize completely, as shown by the 
gradual decrease in current and voltage 
on closed circuits. In various forms 
these cells are used extensively at the 
present time, especially as dry cells. 
About 50,000,000 a year are manufac- 
tured in the United States. The authors 
have made a study of comparative eff- 
ciency of depolarizing mixtures of car- 
bon and manganese dioxide when the 
sizes of the particles and the relative 
amounts of substances are varied. They 
find that the carbon and pyrolusite par- 
ticles should have the same size, and 
this should be such as to allow the par- 
ticles to pass through openings 0.25 cen- 
timeter square and not to pass through 
openings 0.02 centimeter square. The 
purity of the pyrolusite affects the de- 
polarization materially. The mixture 
of carbon and pyrolusite should contain 
55 to 60 per cent pyrolusite. Polariza- 
tion by hydrogen is completely prevent- 
ed by the dioxide; the remaining polari- 
zation is that due to ammonia. This 
may be largely overcome by the addi- 
tion of zinc chloride to the solution. 


In the discussion of this paper, in a 
written communication, N. K. Chaney 
brought up the question whether the 
term polarization should be restricted 
to changes supposed to occur in or on 
the surface of electrodes, or whether 
concentration differences and other 
changes arising in the character of the 
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electrolyte are also understood as in- 
cluded in the use of the term. The ex- 
istence of hydrogen polarization of the 
manganese electrode is denied upon 
the basis of results obtained with a cur- 
rent density of 0.05 ampere per square 
centimeter upon a solid manganese 
electrode. It would be of interest to 
have a further description of this man- 
ganese, as the standard Caucasian 
manganese has much too high resist- 
ance to permit currents of this density 
to pass, and he stated that he had been 
unable to duplicate this experiment 
with any material in his possession. 

C. F. Burgess contributed a written 
discussion in which he said that it was 
a peculiar fact that one type of pri- 
mary cell had a great deal of attention 
in scientific laboratories, while another 
type of far greater importance had been 
practically neglected. There is an ex- 
tensive literature relating to standard 
cells, and some notable work has been 
done in the development of electro- 
chemical standards of electromotive 
force. While hundreds of thousands of 
dry cells are used to one standard cell, 
and while they are playing an import- 
ant part in every-day life, there is 
meager literature relating to the scien- 


tific problems of dry-cell construction. 


The authors of the paper had taken an 
important step towards remedying this 
condition. There are various problems 
which the manufacturers of dry cells do 
not yet understand. One of the features 
of the construction which has not been 
generally understood is the necessity of 
employing zinc chloride as a constitu- 
ent of the electrolyte. He referred to 
the conclusion given in the paper that 
carbon and pyrolusite particles should 
be of the same size and not finer thar 
0.02 centimeter. While this conclusion 
might be drawn from the particular 
method of construction used, it may 
not apply under other methods of con- 
struction. The high-capacity flashlight 
cells on the market use finer materials 
than are specified and apparently with 
great advantage. One of the difficulties 
of conducting comparative tests he 
considered to be the large number of 
variables which must be considered. 
The pressure of tamping is a most im- 
portant factor. The amount of moisture 
is another one. Small amounts of cer- 
tain impurities may dictate one method 
of construction with one grade of ma- 
terial and another method with another 
grade, to develop the best results. 

J. W. Richards stated that pyrolusite 
is one of the most variable materials in 
composition, and had many varying 
elements, and the conclusions drawn on 
one commercial material are likely to 
be entirely false for another. 

F. C. Frary suggested that the rate of 
polarization action of the manganese 
dioxide is due to its solubility in the 
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electrolyte more than any other thing, 
and the probable effect of the zinc chlo- 
ride and the ammonia is due to the rate 
of solution of the manganese dioxide 
and its concentration around the solid 
manganese dioxide. 

W. R. Whitney expressed the opinion 
that it was, in a sense, unfortunate that 
a professor of chemistry should find it 
necessary to do work of the kind con- 
tained in the paper. The reason for this 
is, he thought, that the student desires 
to work at something practical, and 
will not take up these studies. On the 
other hand, there is not enough encour- 
agement in this country for men in the 
position of the authors of the paper to 
do pure chemical research. He believed 
that the manufacturing companies 
should co-operate more generally in 
work of this kind and should give the 
profession generally the benefit of the 
results of such studies as they might 
make on this and kindred subjects. 

H. A. Hitchcock expressed the 
opinion that students should be en- 
couraged to make these investigations 
and that facilities should be furnished 
them for that purpose. 

W. S. Franklin believed that the time 


is coming when the industries inter- 


ested in work of this kind must more 
generally perform these researches, and 
he believed that it would be a wise 
policy on their part to make public the 


results of such work as they did in this- 


direction. 

Lawrence Addicks then read printed 

contributions, embodying discussions at 
previous meetings of the society, on 
the subject, “Some Problems in Cop- 
per Leaching.” 
- At the Friday afternoon session the 
first paper presented was on “The For- 
mation of Magnesium Suboxide in the 
Electrolytic Preparation of Mag- 
nesium,” by F. C. Frary and H. C. Ber- 
man. 

The authors concluded that magne- 
sium suboxide is formed during the 
electrolysis of magnesium - potassium 
chloride if magnesium oxide is present. 
A high temperature facilitates its for- 
mation. 

This paper was discussed by T. W. 
Bennett, J. W. Richards, H. S. Taylor 
and L. D. Vorce. 

This was followed by the paper on 
“Calorizing Metals,” by W. E. Ruder, 
which was discussed by Lawrence Ad- 
dicks, F. A. J. FitzGerald, William R. 
Mott and L. D. Vorce. 

Calorizing consists in producing a 
rich aluminum alloy upon the surface of 
the metal to be protected from an ox- 
idizing temperature. Experiments were 
described in applying this method to 
iron, copper and nickel with success. 
With cast iron it was not so successful. 
Calorizing protects the metals indefi- 
nitely at temperatures below 1,000 
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degrees centigrade from oxidation. 

The papers on “Fixation of Atmos- 
pheric Nitrogen,” by L. L. Summers, 
“The Cyanamide Process,” by F. S. 
Washburn, and “Commercial Nitrogen 
Fixation,” by S. Peacock, were then pre- 
sented. 

The first two of these had been pre- 
sented at a meeting in New York City 
and were abstracted in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, 
March 20, page 536. Mr. Peacock pre- 
sented a brief summary of the economic 
situation in the United States regarding 
the production of nitrogen compounds. 
No method for fixing nitrogen has as 
yet been proposed which can produce 
combined nitrogen as cheaply as coke- 
by-product ammonia. Ammonium 
nitrate or ammonium phosphate is 
more economical than ammonium sul- 
phate, calcium phosphate or sodium ni- 
trate, as the latter carry constituents 
useless or worse than useless for indus- 
trial purposes. A successful nitrogen- 
fixation process must give as an end- 
product potassium nitrate, ammonium 
nitrate or primary ammonium phos- 
phate, and the factory cost must not 
materially exceed five cents per pound 
of combined nitrogen figured as am- 
monia. A synthetic ammonia process, 
such as that of Haber, can never be- 
come commercially important. 

In connection with the presentation 


of his paper, Mr. Summers said that he 


thought Mr. Peacock had been too 
modest in the presentation of his work 
and should have gone into it more 
thoroughly; that he did not accept the 
unqualified statements in regard to the 
success of cyanamide that Mr. Wash- 
burn put forth, because he had been 
very successful. He did not think that 
all of the engineers interested in that 
process accepted it as the last word in 
nitrogen fixation by any means. He 
thought that the partial pressure, the 
vapor tension, mentioned in connec- 
tion with the discussion of the paper 
on calorizing, entered into the subject 
in a most remarkable way. The Serpek 
process obtained in this country a 
range of temperature from 1,700 to 
1,900 degress centrigrade, and no pro- 
vision has been made for the partial 
pressure. That would affect the tem- 
perature of this reaction over a range 
of several hundred degrees. At a par- 
tial pressure of about one-half atmos- 
phere, the temperatures in these reac- 
tions are lowered very materially, so 
that they could come within a range of 
1,200 to 1,500 degrees, and make it pos- 
sible to use direct oxidation. In his 
opinion the direct-oxidation methods 


gave the most promising field for re- 


search in this country at the present 
time. As to the price of materials, 
there is competition, first with the 
sodium nitrate of Chile, and second, 
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with the by-product of the coke oven 
and the gas retort, and both the latter 
are undergoing radical changes in this 
country. The gas retort has been 
superseded by the water-gas process 
and enriching with oil. On account of 
the ever increasing price of oil, due to 
the great demand for gasoline, the 
crude oils and the refuse oils are not 
going to be available at the same price 
for gas enrichment, which meant that 
the gas retort will be used more and 
more, and there will be a greater quan- 
tity of ammonia as a by-product, and 
the coke oven will come into operation 
more and more, and as for this by- 
product, there is only the cost of re- 
covering it involved. As there is also 
a large amount of waste heat, the 
chances are that at the coke oven many 
of the nitrogen processes will be op- 
erated for the commercial manufacture 
of fertilizers, so there are many fields 
which have not been touched on, and 
therefore it did not seem to him that 
the cyanamide process was the last 
word in nitrogen fixation. 

C. W. Bennett, in a communicated 
discussion with reference to the paper 
by L. L. Summers, said that it seemed 
to him the situation was such that the 
by-product ammonia will fix the cost 
of nitrogen-fixation processes. No 
process at the present time measures 
up to that figure, and therefore it would 
appear that no process in operation is 
commercial. He believed that this 
statement was borne out by the facts 
presented in the papers on nitrogen 
fixation. With reference to the paper 
by F. S. Washburn, Mr. Bennett said 
that no one denied the preparation of 
cyanamide is the cheapest working 
process in the fixation of nitrogen. 
Nitrogen, however, from cyanamide, is 
not as cheap as nitrogen from other 
sources. It must be admitted that by- 
product ammonia can be placed on the 
market as ammonium sulphate at a 
profit for very much less, approxi- 
mately one-fourth the selling price of 
cyanamide. The industry is increasing 
steadily in this country and in others, 
and it will need development of only 
a few other by-products to enormously 
increase the output of by-product am- 
monia. He believed that no process in 
operation at the present time for the 
fixation of nitrogen could hope to com- 
pete with by-product ammonia. The 
final user does not care whether his 
ammonia comes from the distillation of 
coal or from atmospheric nitrogen. 

W. R. Mott stated that the first prin- 
ciple of efficient operation is to very 
rapidly cool highly heated air. This 
meant using small arc cross-sections. 
This can also be secured by using rap- 
idly moving air currents, rapidly mov- 
ing arcs, and by using sprays of cold 
material. The second principle is to 
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use the heated gases leaving the arc 
to heat the coldest gases entering the 
arc. This is most important and will 
probably lead to great improvement in 
the efficient commercial manufacture of 
nitric acid from the air. 

Joseph W. Richards said that he un- 
derstood that the Cyanamide Company 
was expecting very radical changes to 
be made in the next five or ten years, 
and was prepared, if necessary, to 
stop the whole plant inside of 20 years, 
as possibly there would be no cyana- 
mide process at that time. 

J. E. Johnson, Jr., said that the re- 
marks in regard to the development of 
the by-product coke oven were true, 
that if any one were to draw a curve 
of the rate at which by-product coke 
was replacing other forms of coke, the 
curve would run with a very rapidly 
rising sweep. The probabilities are 
from a figure of 5 per cent in volume 
of by-product a few years ago the total 
will be 50 per cent in a short time. The 
by-product process has just come into 
its own in this country. The process is 
a success, even if no allowance is made 
for the value of the ammonia. In order 
to bring the production of farm prod- 
ucts in this country up to the yield 
secured in foreign countries, it will be 
necessary to use very large quantities 
of fertilizer, and the use of fertilizer 
will increase faster than the production 
of ammonia from by-product ovens. As 
to the question of the production of 
nitric acid, he had seen a statement that 
the theoretical efficiency of the process 
could be raised to something like 10 
or 15 times what it now is by making 
the concentration of oxygen approxi- 
mately that of the gas produced by the 
combustion: in other words, doing 
away with the excess of nitrogen. He 
stated that he thought it remarkable 
that nothing had been done to increase 
the efficiency of the arc in some of the 
nitric-acid processes, but understood 
the reason was the large power cost, 
rather low concentration, and the rather 
large apparatus necessary. 

L. L. Summers remarked in relation 
to nitrogen and oxygen that the maxi- 
mum effect would be obtained when 
there was 50 per cent nitrogen and 50 
per cent oxygen, so that the possible 
increase was about 20 per cent, and yet 
probably the dissociation of the prod- 
ucts, due to the temperature at which 
the process is carried on, does not jus- 
tify the expense of preparing an atmos- 
phere higher in oxygen content. 

Referring to the natural production 
of phosphate fertilizers, he mentioned 
that there were many vast deposits of 
the low-grade phosphate rock in the 
United States running from 10 to 20 
per cent, that would be of inestimable 
value on farms close to where these 
rocks are situated. They could readily 
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be crushed and fertilizers made from 
them. 

Leo Baekeland said that he was 
pretty well acquainted with the utiliza- 
tion of fertilizers in Belgium, where 
considerably more nitrogen fertilizer is 
used than in Germany, the yields of 
produce per acre in Flanders being 
decidedly higher than the yield per 
acre of any other country in Europe. 
He referred to the fact that in many 
cases it was considered more expensive 
to buy fertilizers than to have a low 
yield of produce, and in this country 
that condition is aggravated by the 
number of middlemen and the distance 
and expense of transportation. He 
mentioned the rather large deposits of 
peat in the United States from which 
an immense supply of ammonia was 
available. 

W. R. Whitney believed the matter 
under discussion was of the utmost 
importance. He said that the best 
phosphate in the United States was be- 
ing shipped abroad. He asked the 
question, if all of the coke was by- 
product coke and all of the nitrogen 
in the coke should become available as 
ammonium sulphate, what part of it 
would make pure nitrogen for fertilizer 
use? , i 

J. E. Johnson, Jr.,.replied that in 
times of normal business in this coun- 
try there are somewhere around 30,000,- 
000 tons of coke produced annually, 
with about 18 pounds of ammonium 
sulphate and 10 pounds of ammonia per 
ton, which would make about 150.000 
tons of ammonia. The percentage of the 
by-product is about 25. It has gone from 
1 or 2 to 20 or 25 per cent. 

The sessions on Saturday were held 
at the University of Pennsylvania in 
Philadelphia. At the morning session, 
which was a joint session with the Il- 
luminating Enginecring Society, a pa- 
per on “Efficiency in Light Produc- 
tion,” by H. E. Ives, was presented. 


An Illuminating Engineer’s Conception 
of an Ideal Light. 


The distinctive function of the illu- 
minating engineer is to utilize light 
sources in the most efhcient manner. 
The paper discussed the requirements 
of light sources for the best utilization, 
such as low intrinsic brilliancy, quality 
of color, etc. The more common light 
sources are of high intensity and small 
area. thus requiring modification of 
their characteristics before use. It is 
consequently quite possible to find 
sources of light which will be much 
more suitable for the purposes of the 
illuminating engineer and at the same 
time give higher efthciencies than those 
attained. The author suggested, for ex- 
ample, window shades covered with a 
luminous paint of low brilliancy. <A 
source with daylight quality having a 
much lower efficiency than the common 
Hluminants would find a large field of 
application. It was pointed out that 
the present efficiency of light produc- 
tion is very low, the most efficient 
sources not utilizing more than seven per 
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cent of the energy supplied. The three 
common methods of producing light 
were then considered. One is by radia- 
tion due merely to high temperature. 
Not much better can be expected in 
this direction. The second is the use 
of selective radiation from materials at 
high temperatures. The third is the 
low-temperature radiation, which in- 
cludes phosphorescence, organic. light 
production, etc. These forms are 
characterized by low intrinsic brilliancy. 
They have received little consideration 
for practical purposes, yet the most 
efficient light source known, the firefly, 
is of this type. 

Lawrence Addicks in opening the 
discussion said unfortunately the illumi- 
nating engineer had to compete with a 
standard of light established by nature, 
by which he had not only been gov- 
erned, but perhaps prejudiced. The il- 
luminating engineer having found that 
a more or less monochromatic light 
could be generated, endeavored to per- 
suade users of light that their prefer- 
ence to look pink rather than green ` 
was, after all, a matter of taste. In 
recent years, however, the illuminating 
engineer had returned to more rational 
standards, and realizing that the sun 
is simply a ball of fire, hung high 
cnough up to be out of the way, now 
imitates this source, and being unable 
to hang it high enough turns it upside 


down against a screen to shield it. 


The paper was discussed by J. W. 
Richards, Carl Hering, and Roy Keger- 
reis. 

A paper on “Chemistry in the De- 
velopment and Operation of Flaming 
Arc Carbons,” by W. C. Moore, was 
read by W. R. Mott. 


Chemistry in the Development and 
Operation of Flaming-Arc Carbons. 
The author sketched the historic de- 

velopment of the flaming arc and de- 

scribed the method of manufacture of 


electrodes. Desirable operating char- 
acteristics were then considered. Re- 
lability is of first importaifce. This 


involves constancy of distribution of 
light flux and of color and ability to 
start with cold points after the carbons 
have been in use. The part that chem- 
istry has had in increasing the reli- 
ability was pointed out, especially with 
reference to spotty effects, the forma- 
tion of slag, etc. Figures were given 
for the efficiency of various types of 
flaming arcs and for the life of elec- 
trodes. The selection of the proper 
materials for the electrode, for the 
flaming material of the core and the 
proper mixture of the core material 
was next considered. The chemical 
control of the impurities present in 
the raw materials is of great impor- 


tance. There are three possible 
sources of light in the flaming 
arc: Electro-luminescence, thermo- 


luminescence and chemi-luminescence. 
Their relative importance is unknown. 
There are two types of arcs: Those 
in which the outer sheath seems to be 
intensely luminous and those in which 
the core of the arc seems to be more 
luminous. The latter type gives light 
of shorter wave-lengeths. Progress 
made in the art of flaming arcs has 
been due to the co-operation of the 
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chemist, physicist and the electrical 
engineer. l 

In the discussion of this paper W. R. 
Mott said that the flame arc was a very 
complex problem, but there was no 
known limit to its efficiency or future 
development. The incandescent lamp 
seemed to have reached its limit in the 
use of tungsten at a few hundred de- 
grees below its melting point. Refer- 
ring to inclined-trim carbons, he stated 
that he had made, by suitable additions, 
carbons with 70 per cent greater can- 
dlepower than possible by calcium 
fluoride alone. In the mercury arc, the 
electro-luminescence is all important, 
sirce chemical-luminescence is pre- 
cluded because of the known atomic 
condition of the mercury vapor and ab- 
sence of other reactive elements. 

W. A. Darrah, in a written communi- 
cation, stated that his experience with 
flame arcs indicated that the troubles 
which have been occasionally charged 
against them may be appreciably re- 
duced, or even eliminated, by proper 
attention on the part of the operating 
man; thus, if the lamp user will take 
care that the globes seat tightly, that 
there is no way for air or moisture to 
enter the globe, and will clean the 
lamps properly at the time they are 
trimmed, the performance will be much 
improved. The few cases in which op- 
erating difficulties had been reported 
appeared to be traceable to causes of 
this nature. In actual practice, there 
appeared to be a very slight difference 
in the life of carbons when operated on 
direct-current circuits or alternating- 
current circuits, provided the total wat- 
tage is approximately the same. There 
was, however, a tendency in the yellow 
carbons to have a somewhat shorter life 
than white carbons, although this, of 
course, varies with the different types 
of carben. 

G. S. Barrows said if it is to be pos- 
sible with arc lamps, with the proper 
flame carbon, to get a proper colored 
light by a change in the ingredients of 
the carbon, or proper mixtures in the 
carbon, it will be a tremendous step 
in advance. 

Lawrence Addicks suggested that 
when the paper is printed the rare- 
earth compound and the quantity used 
be given, as an appendix to the paper. 
He pointed out that if any one cared 
to analyze the carbon, the contents of 
the carbon could be discovered, and he 
did not think there was any reason why 
the manufacturers should withhold a 
statement of exactly what these com- 
pounds are. 

The next paper was entitled “Lighting 
of Electrolytic Tank Rooms,” by R. E. 
Harrington. 


Lighting of Electrolytic Tank Rooms. 


Standards of artificial lighting are rap- 
idly rising and their application to tank 
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rooms is considered. Experience has 
shown that a properly lighted plant 
has a marked effect on quality of pro- 
duction and the occurrence of accidents. 
The oarticular accidents occurring in 
tank rooms which may thus be influ- 
enced are: Falls from narrow passage- 
ways around the tanks into the acid; 
injuries from moving cranes; falls in 
stairways and landings; burns from bad 
electrical connections; injuries from 
dangerous machinery and belting. The 
proper kind of lighting and location of 
lighting units is considered. Unshielded 
sources should be avoided by the use 
of suitable reflectors and diffusers. 
Porcelain-enamel reflectors are preferred 
and direct general illumination is gen- 
erally most suitable, although localized 
lighting should be used where tanks are 
covered by hoods. Protection from acid 
fumes is often necessary. Porcelain 
sockets should always be used. With 
open reflectors it is often necessary to 
protect the lamp base and socket con- 
tacts from fumes. This can be accom- 
plished by a gasket of asbestos fitted 
around the neck of the lamp and pressed 
against the inner side of the reflector. 
The gasket should be saturated with 
water-glass before applying. The proper 
size and space of lamps is discussed and 
where there is a crane it is suggested 
that units be located along the wall un- 
der the crane. Several installations were 
then considered in detail. Experience 
has shown that in many cases the cost 
of proper lighting with modern lamps 
is less than with improper lamps of the 
older types. 


President Lidbury, in calling for dis- 
cussion, said that there is no question 
but that the illuminating engineers are 
doing a great work in insisting on 
every opportunity for installing good 
lighting, to secure efficient results in 
industrial establishments. 

Lawrence Addicks referred to the 
various stages of lighting of electro- 
lytic tank rooms, beginning 15 years 
ago with the arc lamps, which were 
rather unsatisfactory. This was fol- 
lowed by the mercury-vapor lamp, and 
then the tungsten lamps were used. 
The conditions in tank rooms with re- 
spect to lighting have been greatly im- 
proved by better conditions of ventila- 
tion, which carried off the fumes and 
other materials which had previously 
interfered with the lighting. 

C. E. Stephens referred to the great 
part which artificial lighting plays in 
many industrial establishments, where 
manufacturing processes are carried on 
for 18 or 24 hours a day. Numerous 
data are available, he said, which show 
that the cost of a good lighting system 
is only a fraction of one per cent of 
the gross wages of the employees op- 
erating under the lighting system. 

G. B. Hogaboom referred to the car- 
rving on of plating processes under the 
tungsten lamp. He said under such cir- 
cumstances it was difficult to distin- 
guish brass. The arc lamp in a plating 
room is almost a failure, and the mer- 
cury-vapor lamp gives such a peculiar 
tint to nearly everything in the room 
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that it is seldom desirable to use it. 

At the Saturday afternoon session, 
which was a joint session with the 
American Electroplaters’ Society, E. F. 
Smith, provost of the University of 
Pennsylvania, delivered a lecture on 
“The Precipitation of Calcium,” and 
his assistant, H. S. Lukens, performed 
certain experiments at the close of the 
lecture. 

The paper on “Cleaning and Plating 
in the Same Solution,” by O. P. Watts, 
was then read by F. C. Frary. 


Cleaning and Plating in the Same 
Solution. 


For a number of years a single bath 
has been used for removing grease and 
dirt from metals and at the same time 
electroplating them. This process 1s 
increasing in favor among platers. Its 
most frequent use is for giving to iron 
and steel a preliminary coating of cop- 
per before nickeling. The advantage 
over using two separate solutions is the 
saving of time and labor required to 
transfer the articles and the possibility 
of detecting failure to remove grease 
while the object is still in the cleaning 
solution. It is not so suitable for heavy 
deposits of metal. The author compared 
Lovering’s combined cleaning and plat- 
ing solution with various separate solu- 
tions and found it capable of doing effec- 
tive cleaning on flat metal. The best 
conditions of use are stated. A similar 
attempt to deposit brass gave good re- 
sults, but there is some difficulty in con- 
trolling the color of the deposit. This 
matter will be further investigated. 
Experiments upon simultaneous clean- 
ing and nickeling of iron were unsuc- 
cessful. 


This paper was discussed by C. G. 
Schuleuderberg, George B. Hogaboom, 
C. H. Proctor, S. D. Benoliel, F. C. 
Frary, H. S. Lukens, C. H. Chapin and 
J. W. Richards. 

A paper on “Electrodeposition of 
Smooth Lead from Lead-Nitrate Solu- 
tions,” by F. C. Mathers and Asa Mc- 
Kinney, was read by the secretary, and 
discussed by W. D. Bancroft, C. W. 
Bennett, Lawrence Addicks, C. G. Fink 
and C. H. Proctor. The authors suc- 
ceeded in obtaining as smooth coherent 
lead deposit from lead-nitrate solutions 
as from any other lead bath. 

The last paper presented at the mect- 
ing was “Electroplating with Cobalt,” 
by H. T. Kalmus, C. H. Harper and 
W. L. Savell, and was read by the sec- 
retary. This paper reported a series cf 
experiments showing the suitability of 
cobalt plating to replace nickel plating 
for many purposes. Cobalt has all the 
desirable qualities of nickel and in ad- 
dition can be plated more rapidly and 
is more adherent and harder. 

Written communications on the sub- 
ject were received from O. P. Watts 
and C. W. Bennett. The paper was 
also discussed by W. Lash Miller, C. 
H. Proctor, George B. Hogaboom, 
W. Blum, H. S. Lukens, C. H. Chapin. 

After the customary vote of thanks. 
the meeting adjourned. 
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Program for the San Francisco 
Convention of the National 


Electric Light Association. 

Herewith is given the tentative pro- 
gram of the San Francisco convention 
next June. A large amount of business 
is presented for consideration, and 
most of it is of an important character. 
At first it was proposed to crowd the 
work into three days, but various rea- 
sons forbade limiting the sessions to 
Tuesday, Wednesday and Thursday; 
and the extra sessions will therefore 
allow the subject-matter to be treated 
in a more leisurely way, favorable to 
fuller discussion. Moreover, as the 
special trains do not pull out on their 
return trips until Saturday and Sun- 
day, good use is thus made of some of 
the intervening time. Another feature 
of interest is the proposed shifting of 


the Public Policy meeting from Wednes- . 


Gay to Thursday evening, owing to the 
difficulty in securing a suitable hall for 
Wednesday night. Usually at the 
N. E. L. A. conventions for many years 
past there have been no sessions on 
Wednesday afternoon, because of the 
objection to holding the delegates to- 
gether for sessions morning, afternoon 
and evening, which would make a 
strenuous and exhausting day. With 
the Public Policy meeting on Thurs- 
day evening, the afternoon recess will 
also fall on that day, and as there will 
be no baseball match this year, the 
afternoon will be devoted, by invita- 
tion of the Exhibition Committee, to 
an official visit of the convention to 
the electrical exhibits at the Panama- 
Pacific Exposition. 


Tuesday, June 8, 10 a. m. 

First General Session: Welcome to 
the City, by Mayor Rolph; Welcome 
to the Coast, by John A. Britton; Ad- 
dress of President Scott; Report of 
Committee on Organization of the In- 
dustry, by George Williams; Report of 
the Secretary, by T. C. Martin; Report 
of Insurance Expert, by W. H. Blood, 
Jr.; Report of Committee on Progress, 
by T. C. Martin; Report on Question 
Box, by S. A. Sewall; Report of Com- 
mittee on Education, by J. F. Gilchrist; 
“Revivals,” by Paul Lupke. 


Tuesday, 2:30 p. m. 

First Technical Session: Report of 
Committee on’ Meters, by C. G. Durfee; 
Report of Committee on Electrical Ap- 
paratus, by L. L. Elden; Report of 
Committee on Grounding Secondaries, 
by Paul Spencer; “Application of the 
‘Diversity-Factor,” by H. B. Gear: “Fea- 
tures of the Lighting of the Panama- 
Pacific Exposition,” by W. D’A. Ryan. 

Tuesday, 2:30 p. m. 

First Accounting Session: Chair- 
man’s Address, by H. M. Edwards; Re- 
port of the Library Committee, by E. 
J. Allegaert; Report of the Question 
Box Committee, by E. C. Scobell; Re- 
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port of the Committee on N. E. L. A. 
Uniform System of Accounts, by J. L. 
Bailey; “Some Opportunities of Public- 
Utility Accountants,” by L. H. Rey- 
nolds, auditor, California Railroad 
Commission. 

Tuesday, 2:30 p. m. 

First Commercial Session: Chair- 
man’s Address and Report of Commit- 
tee on Foreign Relations, by Douglass 
Burnett; Report of Commercial Section 
Finance Committee, by J. F. Becker; 
Report of Membership Committee, by 
J. G. Learned; Report of Publications 
Committee, by E. A. Edkins; Report 
of Sub-Committee on  Salesman’s 
Handbook, by C. J. Russell; Report of 
Committee on Education of Salesmen, 
by F. R. Jenkins; Report of Committee 
on Commercial Department Term- 
inology, by M. E. Turner. 

Wednesday, June 9, 10 a. m. 

First Hydroelectric and Second Tech- 
nical Session: Address of Chairman 
of Hydroelectric Committee, by M. R. 
Bump; Report of Committee on 
Hydroelectric and Transmission 
Progress, by T. C. Martin; Report of 
Committee on Prime Movers, by I. E. 
Moultrop; “Practice in High-Head 
Hydraulic Plants,” by J. P. Jollyman; 
“Governor-Effort Analysis,” by E. D. 
Searing; “Oil Burning,” by P. M. 
Downing. 

Wednesday, 10 a. m. 

Second Commercial Session: Ad- 
dress, by C. C. Moore, president Pan- 
ama-Pacific Exposition; Report of Pow- 
er Sales Committee on Typical Power 
Sales Development in the West, by J. 
H. McDougal; Report of Committee on 
Merchandising and Recent Develop- 
ment of Electric Appliances, by R. R. 
Young. 

Wednesday, 10 a. m. 

Second Accounting Session: ‘‘Work- 
men’s Compensation Insurance,” by 
R. J. Sullivan, secretary, Travelers’ In- 
surance Company; “Electric-Vehicle 
Cost Accounting,” by W. P. Kennedy; 
“Standardizing the Accounts of the 
Pacific Gas and Electric Company,” by 
M. H. Bridges; “Record of Property or 
Construction Expenditures,” by P. R. 
Ferguson. 

Wednesday, 12:30 p. m. 

Brief Executive Session. 

Wednesday, 2:30 p. m. 

Third Commercial Session: Report 
of Lamp Committee, by F. W. Smith; 
Report of Committee on Wiring of 
Existing Buildings, by R. S. Hale. 

Wednesday, 2:30 p. m. 

Second Hydroelectric and Third 
Technical Session: Report of Com- 
mittee on Overhead Line Construction, 
by Thomas Sproule; “Overhead-Line 
Construction on the Coast,” by J. C. 
Martin; Report of Hydroelectric Sub- 
Committee on High-Tension Transmis- 
sion and Construction, by R. J. McClel- 
land; Report of Hydroelectric Sub- 
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Committee on High-Tension Appa- 
ratus, by W. N. Ryerson; Report of 
Hydroelectric Sub-Committee on Main- 
Line Electrification of Railroads, by. 
B. F. Wood. 


Thursday, June 10, 10 a. m. 


Third Accounting Session: Report 
of Committee on Cost Accounting, by 
J. H. Gulick; “Analysis of Cost by an 
Electricity Supply Company for Rate- 
Making Purposes,” by A. D. Spencer 
and R. W. Symes; “Analytical Account- 
ing for Central-Station Purposes,” by 
O. B. Coldwell; Presentation and 
Adoption of New Accounting Section 
By-Laws; Report of the Nominating 


Committee; Installation of Section 
Officers. 
Thursday, 10 a. m. 
Fourth Commercial Session: Report 


of Rate Research Committee, by R. S. 
Hale; Report of Power Sales Bureau 
of the Commercial Section, by C. J. 
Russell; “The Commercial Application 
of Resistance Furnaces,” by C. W. 
Bartlett; “A Stassano Furnace Installa- 
tion at Redondo, Cal.” by W. M. Mc- 
Knight; “Electric Furnace Power 
Loads,” by F. T. Snyder; “Charges for 
Electric Welding Service,” by C. K. 
Nichols. 
Thursday, 10 a. m. 

Fourth Technical Session: Report of 
Committee on Terminology, by A. S. 
McAllister; Report of Committee on 
Street Lighting. by J. W. Lieb; Report 
of Committee on Underground Con- 
struction, by P. Torchio; “Timber 
Preservation,” by R. A. Griffin; Report 
of Committee on Accident Prevention, 
by M. J. Insull; “Opportunities of the 
Public Service Companies in General 
Accident Prevention,” by C. B. Scott. 

Thursday, 8:45 p. m. 

Public Policy Meeting: Report of 
the Public Policy Committee, by W. 
W. Freeman; “Public Service Commis- 
sion Relationships,” by John H. 
Roemer. 

Friday, June 11, 10 a. m. 

Fifth Commercial Session: Report 
of Committee on Power Sales Methods; 
Demonstration of a Power Sale, by C. 
H. Stevens; Election of Section 
Officers. 

Friday, 10 a. m. 

Second General and Executive Ses- 
sions: Report of Committee on Com- 
pany Sections, by F. J. Arnold; “Com- 
pany Section Work,” by D. C. Bruce; 
“The Electric Vehicle and the Central 
Station,” by J. F. Gilchrist and A. 
J. Marshall; “Electrical Prosperity 
Week,” by J. M. Wakeman; Report of 
Committee on Doherty and Billings 
Prizes for Company Section Papers, by 
P. Lupke; Report of the Committee on 
Memorials, by T. C. Martin; Report of 
Committee on President’s Address; Re- 
port of Committee on Resolutions; 
Election of Officers. 
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Electric Ship Propulsion. 

W. L. R. Emmet, of the General Elec- 
tric Company, gave an illustrated talk 
on this subject before the joint meeting 
of the Chicago Section, American Insti- 
tute of Electrical Engineers, and the 
Electrical Section, Western Society of 
Engineers, at the society’s rooms in 
Chicago on April 26. Mr. Emmet mod- 
estly reviewed his connection with the 
development of electric ship driving, to 
which he has devoted much time for 
the past six years or so. Although 
motors for ship propulsion have been 
used in storage-battery launches since 
1893, not much attention was given to 
the subject until the development of the 
high-speed steam turbine. The great 
space and weight economy of this ma- 
chine, together with the large range 
over which it works at very high efh- 
ciency, make it a very desirable prime 
mover for marine use. The recipro- 
cating engine works at highest econ- 
omy only in a limited range. 

Steam turbines give best results at 
very high speeds, whereas propellers 
give best efficiency at moderately low 
speeds. Direct coupling results in 
neither the turbine nor propeller run- 
ning at their best. Electric propulsion 
consists in having a high-speed turbine 
drive directly a generator that supplies 
current to the propelling motors. By 
means of pole-changing induction mo- 
“tors it is possible to run at several 
speeds of those units with good eff- 
ciency without greatly decreasing the 
turbine speed below its most efficient 
value. The turbines and propellers are 
thus run at their best speeds, giving the 
highest all-around efficiency, even allow- 
ing for the electrical losses which 
amount to about eight per cent of the 
power transmitted. Opponents of elec- 
tric propulsion have claimed that the 
electrical transformation was a need- 
less waste and that a speed-reduction 
gearing would accomplish the same re- 
sults more economically. Two United 
States colliers, the sister ships Jupiter 
and Neptune, were equipped with elec- 
tric drive and speed-reduction gearing, 
respectively. The Jupiter has been in 
service about two years with a remark- 
ably good record; its steam consump- 
tion is only 11 pounds per horsepower- 
hour; no trouble has been experienced 
and no repairs needed. Maneuvering is 
done perfectly. This fine performance 
brought about a year ago the serious 
consideration of electric propulsion of 
battleships, which is the best field for 
electric drive. 

A contract for the electrical equip- 
ment of the new United States battle- 
ship California has just been closed with 
the General Electric Company. Its 
turbines will run at a maximum speed 
ot 2,200 revolutions per minute and de- 
velop at the propeller shaft 75 per cent 
of the energy of a perfect engine; com- 
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pared with 62 per cent in the case of the 
liner Lusitania, the most powerful direct- 
turbine-driven vessel. The electrical 
losses are offset in the case of a large 
vessel by the improved propeller efh- 
ciency. Mr. Emmet said he could re- 
equip the Lusitania electrically and save 
it about $150,000 annually on its coal 
bill. 

Electric propulsion has been held back 
a long time because marine men had 


faith in the value of reduction gearing. 


Such gearing is suitable for certain 
types of vessels, particularly low-speed 
ships whose power requirements do not 
exceed about 10,000 horsepower. The 
total loss in gearing and bearings prob- 
ably does not exceed two per cent of 
the power transmitted. However, it is 
necessary to have a multiplicity of tur- 
bines and gear sets, 1f a number of 
operating speeds at high efficiency are 
desired. This greatly complicates the 
machinery layout, increases tremendous- 
ly the weight and space taken up 
thereby and also the cost of the equip- 
ment. In one scheme proposed by 
Parsons for a vessel of about the size 
of the battleship California it was pro- 
posed to use 32 turbines, whereas in 
the California only two will be provided. 
The General Electric Company has now 
under contract turbine and gear-drive 
equipment of special type with lami- 
nated gears for three large freighters, 
these being low-speed vessels: this is a 
field in which electric driving is not so 
favorable. Electric ship propulsion is 
very advantageous, however, in the case 
of very large vessels requiring a total 
of 15,000 horsepower or over. It is pe- 
culiarly adapted to large battleships and 
cruisers that are normally run at speeds 
of 12 to 17 knots while cruising and 
should do so at the highest possible 
economy. Inan emergency, however, as 
during battle, pursuit or flight, it should 
be possible to operate them at high 
speeds of over 20 knots with nearly as 
good efficiency. 

Mr. Emmet described the equipment 
of the collier Jupiter, which has a 7,000 
horsepower turbine driving a 2,000-volt 
generator. The entire equipment is 
very rugged. The induction motors 
used for propulsion are provided with 
external secondary resistance for re- 
versing. The battleship California will 
have a tonnage of about 30,000; its two 
turbines will develop a maximum of 
18,000 horsepower; these turbines will 
have over-all length of only 14 feet. 
The engine room will be much nar- 
rower than was at first anticipated. 
leaving a compartment on either side 
thereof which will greatly increase the 
safety of this essential part of the ves- 
sel. All auxiliaries in the engine room 
will be motor-driven, current being sup- 
phed by a separate non-condensing 
turbogenerator set. The maximum 
speed will be 22 knots. Either of the 
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two main turbo units will operate the 
vessel alone up to a speed of 18 knots 
per hour, which will be ample for ordi- 
nary cruising. The motors of the Cali- 
fornia will be of the squirrel-cage in- 
duction type provided with a double 
rotor winding; the main winding will 
be located deep in the slots, whereas 
the winding called into play during re- 
versing will be located near the surface 
of the slots. To facilitate reversal, 
which is the most difficult feature of 
electric propulsion, use will also be 
made of momentary high excitation. 
This problem has been studied out very 
carefully and has finally been worked 
out with complete success. 

The discussion of Mr. Emmet’s paper 
consisted largely of questions pro- 
pounded to him. He said that the two 
primary sources of econemy in electric 
drive compared to engine drive of pro- 
pellers are the absolutely uniform ro- 
tative speed given to the propeller shaft 
throughout the revolution and the free- 
dom from racing while the vessel is 
traveling in a rough sea. 

a m ; 
Chicago Electrical Contractors an 

Fixture Men Indicted for Con- 

spiracy in Restraint of Trade. 

The United States Grand Jury, sitting 
in Chicago, on April 27, returned indict- 
ments against 18 union officials, 41 elec- 
trical and lighting fixture contractors as 
individuals, and 41 firms and corpora- 
tions. It is understood that the indict- 
ments are the result of a 10 months 
period of investigation by a special Grand 
Jury inquiring into several phases of al- 
leged agreements between contractors 
and unions in Chicago. The Govern- 
ment has declared that some of these 
agreements are in violation of the Sher- 
man Anti-Trust Law, and the Interstate 
Commerce Act. On the other hand. with- 
out exception the indicted union officials 
and the electrical contractors and fixture 
men, all of whom are conspicuous figures 
in business life in Chicago, and leaders 
in the electrical industry, emphatically 
state that they know of no reason why 
such indictment should be brought, and 
that the announcement of the investiga- 
tion and the return of the indictments are 
in the nature of a complete surprise to 
them. 

The group of indictments includes 
union business agents, contractors, switch- 
board manufacturers and fixture men, and 
general electrical and lighting fixture 
firms and corporations. One indictment 
charges the officials with entering into an 
arrangement with the Electrical Work- 
ers’ Union and the Chicago Switchboard 
Manufacturers’ Association in 1911, un- 
der the terms of which, according to the 
indictment. it was agreed to keep goods 
made in outside cities out of the Chicago 
market. The defendants in this case are 
charged with conspiracy, with maintaining 
a combine in restraint of trade, and with 
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entering into a contract to carry out these 
purposes in violation of the Sherman 
Law. Another indictment charges the 
union officials and the employers and con- 
tractors with naming and fixing prices 
of fixtures, preventing the installation of 
fixtures unless handled by members of 
the contractors’ organization and mem- 
bers of the union. The individual con- 
tractors are charged jointly with their 
firms and corporations, with restraining 
interstate commerce by maintaining il- 
legal combinations, fixing and keeping 
prices up and preventing outside-made 
goods from coming into Chicago. The 
indictments have been returned against 
the following firms and individuals: 
Abbott Fixture Company, Acme Metal 
Manufacturing Company, The Baggot 
Company, David J. Braun Manufacturing 
Company, Central Electric Company, Cen- 
tral Chandelier Company, Cuthbert Elec- 
tric Manufacturing Company, Decorators’ 
Supply Company, Delta-Star Electric 
Company, Electric Apparatus Company, 
Edwards Lighting Fixture Company, 
Englewood Chandelier Company, C. G 
Everson & Company, H. A. Framburg & 
Company, Sam Garvin & Company, Gen- 
eral Lighting Fixture Company, Helander 
Fixture Company, Henkel & Best Com- 
pany, Illinois Mantle and Fixture Com- 
pany, Independent Fixture Company, 
Lake View Gas Fixture Company, J. 
Lang Electric Company, Willy H. Lau 
Company, Metal Arts and Crafts Com- 
pany, Model Chandelier Works, Moran 
& Hastings Manufacturing Company, 
Moran and Macnair, Henry Newgard & 
Company, National X-Ray Reflector Com- 
pany, Victor S. Pearlman & Company, 
Rush Brothers, Russell Bronze Company, 
South Side Chandelier Company, States 
Electric Company, -H. B. Van Fossen 
Manufacturing Company, Walter G. War- 
ren Company, Western Chandelier Com- 
pany, Wingrave & MacNaughtan Com- 
pany, R. Williamson & Company, T. W. 
Wilmarth Company, The W. G. Wood 
Company, Gustave W. Berthold Electric 
Apparatus Company; Edward E. Bert- 
hold, Electric Apparatus Company; John 
Cuthbert, president Cuthbert Electric 
Manufacturing Company: Otis B. Dun- 
can, Lang Electric Company; William J. 
Feeney, secretary Chicago Lighting Fix- 


ture Association; George A. E. Kohler, 


Kohler Brothers; Franklin Kohler, Koh- 
ler Brothers; Charles Kreider, Kohler 
Brothers; Julian J. Nielsen, States Elec- 
tric Company; James Obermiller, former 
official of States Electric Company; 
Charles J. Peterson, of Cuthbert Electric 
Company, formerly with Henry New- 
gard & Company; Allen S. Pearl, Delta- 
Star Electric Company; Warren Ripple, 
J. Lang Electric Company; James E. Bag- 
got, David J. Braun, F. Baehker, Nathan 
Cohn, M. J. C. Corswandt, John Cook, 
Andrew C. Daltas, Edward Dunne, Carl 
G. Everson, John Farmer, H. A. Fram- 
burg, T. W. Gilmore, Leo J. Georgen, 
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Alfred F. Hanson, Frank Horton, Bern- 
ard H. Jones, D. MacNaughtan, Walter 
Macnair, Edgar C. Moran, Thomas F. 
Moran, Louis McDonald, Henry New- 
gard, Martin Newgard, Arthur R. Nord- 
lie, C. G. Ricklefs, Abraham Slevin, 
Isaac M. Solomon C. E. Ummach. 
——_—_—__.)--- Tm 


Standards for Electric Service. 

The Bureau of Standards, Washing- 
ton, D. C., is preparing a circular on 
the subject of the standards for elec- 
tric service which can be required by 
public service commissions or city offi- 
cials from the electric light and power 
companies serving the public. This in- 
cludes the subject of the quality and 
safety of service, and the accuracy of 
measurement by the instruments em- 
ployed. It also deals with certain other 
public-relations questions. 

The announcement says: “One ot 
the most important elements of good 
lighting service is the use of suitable 
lamps. In recent years tungsten lamps 
have been so much improved in efh- 
ciency and durability that they are now 
used much more generally than are 
carbon or metallized-carbon-filament 
(Gem) lamps. In recent years tung- 
sten lamps have been so much im- 
proved and the selling price so much 
reduced that the cost of lamp renewals 
on the average is less with tungsten 
lamps than with carbon. 

“This is due to the fact that the life 
of the tungsten lamps is more than 
double that of the others. In actual 
tests it averages, for the smaller sizes, 
fully three times as much, and in prac- 
tice, allowing something for the great- 
er strength of carbon and Gem lamps, 
it would probably be more than double. 
The cost is, however, less than twice 
as much as carbon lamps, and hence 
the average cost of lamp renewals 
would be less on the average with tung- 
sten lamps than with the others. The 
efficiency of tungsten lamps is very 
much higher, so that there is scarcely 
any place where carbon or Gem lamps 
can now be used advantageously. Nev- 
ertheless, there are still a good many 
companies giving free renewals of these 
lamps to their customers, and this has 
the tendency to encourge the use of in- 
efficient means of lighting.” 

One of the clauses of the proposed 
set of rules being drawn up by the 
Bureau of Standards is the following: 

“Lamps furnished by utilities to cus- 
tomers without charge (free renewals) 
or at prices less than open market 
prices should be of such efficiency in 
watts per candle when used on the 
utilities’ circuits of standard voltage 
that the cost of light per candlepower- 
hour to customers will not exceed the 
cost per candlepower-hour when incan- 
descent lamps are bought in the open 
market.” 

While some companies heartily ap- 
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prove of this proposal, it is possible 
that objection will be made by others, 
but it is believed that when the facts 
with regard to the efficiency and dur- 
ability of tungsten lamps at the present 
time are fully appreciated by commis- 
sions and companies there will be a 
general disposition to act in accord- 
ance with this suggestion. 
—— eee 


Program of National District Heat- 
ing Convention. 

The seventh annual convention of the 
National District Heating Association 
will be held in Chicago, Ill., on June 
1 to 3. Convention headquarters will 
be at the Hotel Sherman. The follow- 
ing is the program of the convention 
sessions: 

First Session, Tuesday Morning.— 
Welcome address and response; pres- 
ident’s address; report of secretary- 
treasurer; report of Executive Commit- 
tee; report of Station Record Com- 
mittee, by A. P. Biggs, Detroit, Mich., 
chairman. 

Tuesday Afternoon Session—Paper 
on “Commercial End of the Heating 
Business,” by C. F. Oehlman, Denver, 
Colo.; address by Walter A. Shaw, 
member Public Utilities Commission of 
Illinois; report of Nominating Com- 
mittee. 

Wednesday Morning Session—Re- 
port of Committee on Underground 
Construction, by H. A. Woodworth, 
Indianapolis, Ind., chairman; paper on 
“Operating Experience with Bleeder- 
Type Turbines,” by F. W. Laas, Cedar 
Rapids, Iowa; paper by E. F. Tweedy, 
of New York Edison Company, New 
York City; election of officers. 

Wednesday Afternoon Session.—Re- 
port of Public Policy Committee, by 
D. L. Gaskill, Greenville, O., chairman; 
address by J. F. Gilchrist, of Common- 
wealth Edison Company, Chicago; re- 
port of Educational Committee, by D. 
S. Boyden, Boston, Mass., chairman. 

Thursday Morning  Sesston.—Paper 
on “Hot-Water Heating System at the 
Grand Central Terminal,” by W. G. 
Carlton, New York City: report of Sta- 
tion Operating Committee, by B. T. 
Gifford, Grand Rapids, Mich., chair- 
man. 

Last Session, Thursday Afternoon.— 
Paper on “A Pressure Study of a Steam 
Distribution System,” by C. C. Wilcox, 
Jackson, Mich.; paper on “Exhaust 
Steam vs. Live Steam for Heating,” by 
George W. Martin, New York City. 

Special entertainment will be pro- 
vided for ladies during the convention 
sessions. On Tuesday evening there 
will be a theater party for all in at- 
tendance. On Wednesday evening is 
to be given the annual banquet, fol- 
lowed by entertainment and dancing. 
D. L. Gaskill, Greenville, O., is secre- 
tary of the association. 
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New Electrical and Mechanical 


Appliances 


New Westinghouse Single-Phase 


Motors. 

The Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, 
Pa., has recently placed on the market 
a new line of single-phase motors, 
which are being used extensively for 
the operation of small machines of all 
kinds. These motors are known as 
type AR and range in size from one- 
half to ten horsepower, inclusive, for 
60-cycle circuits. 

These motors are very substantially 
built, are light in weight and extreme- 
iy compact. Motors of two horsepower 
and larger are especially designed for 
industrial service where particularly 
strong mechanical construction with 
light weight and good electrical per- 
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Fig. 1.—Single-Phase Steel-Frame Motor. 


formance are highly desirable, For 
this reason, steel-frame construction is 
cmployed in these sizes of motors, and 
mechanically they correspond closely 
to the Westinghouse type CS poly- 
phase motor, which has proven so sat- 
isfactory. This type of construction 
is shown in Fig. 1. Smaller motors 
have strong cast-iron frames, as shown 
in Fig. 2. All sizes of motors can 
easily be adapted for wall or ceiling 
mounting, and may also be adjusted 
for clockwise or counter-clockwise di- 
rection of rotation in a moment’s 
time. Any motor may be reconnected 
externally for operation on either 110 
or 220-volt circuits. 

The motor starts as a repulsion mo- 
tor, producing large starting torque 
and taking only a relatively small 


starting current. A very simple me- 
chanically operated governor, placed 
within the rotating element, automatic- 
ally changes the motor from a repul- 
sion to an induction motor as it comes 
up to speed.’ Ordinarily a double-pole 
line switch is the only starting device 
required, although starters can be fur- 
nished to further reduce the starting 
current. These motors have a very 
broad application, and can be used 
upon any 60-cycle single-phase circuit 
or any phase of a polyphase circuit. 
eee ee oa 


Western Electric Poles for Greece. 

Three boat loads of cedar telephone 
poles have been shipped to Greece. 
This unusual pole order was received 
from the Greek government, which will 
use the poles in extending present tele- 
phone facilities. The shipments were 


made in 45 carloads from the Western 
Electric Company’s concentration yard 
at Toledo, O., and consisted of 15,000 
four-inch top, twenty-foot, and 2,000 
five-inch top, twenty-five-foot northern 
cedar poles of first quality. 


Considerable trouble was experienced 
in obtaining suitable shipping facilities 
because of the timidity of ship owners, 
caused by the uncertain safety of ship- 
ping in European’ waters. The 45 cars 
were thus held up at New York over 
a month, the delay resulting in a de- 
murrage expense of about $1,000. 
Eventually, however, three freighters 
were chartered and the entire shipment, 
weighing in all 2,000,000 pounds, start- 
ed on its way on April 3. The poles 
were personally inspected by the Greek 
consul general for the United States. 


New Small Isolated-Plant Light- 
ing Unit. 

The new lighting unit manufactured 
by the Okey Manufacturing Company, 
Columbus, O., has several novel fea- 
tures. The gasoline engine is a special 
design this company has developed for 
lighting service, and it is not sold ex- 
cept with the dynamo direct-connected 
as shown in the illustration. 

This outfit is made in two styles, the 
first, known as type F, is equipped for 
furnishing current direct to the line 
with no storage-battery auxiliary. This 
outfit is for service where a certain 
number of lamps are burned through 
the entire night, or when the current 
is required at stated hours only, during 
which period the engine is operated. 
The second outfit, known as type FB 


Fig. 2.—Single-Phase Motor With Cast-Iron Frame. 


has an auxiliary storage battery so that 
current can be had at any time wheth- 
er or not the engine is running. The 
battery is of small capacity, the main 
load being carried by the engine. 


In this second set, a load equivalent 
to eight 16-candlepower carbon lamps 
will operate off the battery without 
starting the engine. As soon as one 
more lamp is turned on, however, the 
engine is automatically started, the 
generator acting as a motor with the 
battery supplying current until the en- 
gine is started. 

After the engine has started, it will 
continue to operate, even though all 
the lamps are turned off at once, until 


the battery is completely charged. 
Then the engine is automatically 
stopped and the load is transferred 
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from the generator to the battery. In 
the event that more than eight lamps 
are burning when the battery becomes 
fully charged, the controller cuts off 
further charge, but leaves the engine 
running until the lamp load has been 
reduced below eight lamps; the engine 
then stops and the load is transferred 
to the battery. 

Two push-buttons are provided on 
the front of the controller, by means 
of which the engine may be started or 
stopped at will, independently of the 
automatic controller. The controller 
also is so constructed that it automat- 
ically gives the battery an overcharge 
at every twelfth charge. 

The engine is of the single-cylinder, 
two-cycle type. Excellent regulation 
is obtained by a throttling governor, 
which holds the speed within 1.5 per 
cent above or below normal. The gov- 
erning mechanism operates in an oil 
bath. Wherever possible, anti-friction 
ball bearings are used on the engine. 
The crank is mounted in ball bearings 
and the connecting rods are attached 
to the crank with ball bearings. 


Gasoline-Engine-Driven Lighting Generator. 


The carbureter is built into the base 
plate. It has a float feed with a Ven- 
turi tube vaporizing nozzle. No valves, 
springs, cam or dashpots are used or 
needed. Magnetic control of the float- 
feed valve is provided, by means of 
which the engine may be stopped from 
a distant location by a push-button. 
This valve also prevents any possible 
leakage of fuel while the engine is not 
in operation. 

Lubrication is effected by mixing the 
lubricating oil into the gasoline in the 
ratio of one quart of oil to ten gallons 
of gasoline. This method feeds oil in 
the direct proportion to the load the 
engine is carrying and also starts and 
stops with the engine, requiring no at- 
tention whatever. 

A Bosch high-tension magneto fur- 
nishes the current for ignition. It is 
driven through a noiseless flextble 
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coupling directly from the engine shaft. 
The generator is made by the Rob- 
bins & Myers Company, Springfield, O. 


The type F sets are wound for 115 


volts and those for the type FB are 
wound for 42 volts to operate with the 
32-volt battery system. The generators 
for both types are compound-wound 
to give flat voltage regulation at all 
loads. The generator is mounted in 
line with the engine and directly con- 
nected to the engine shaft. 

The complete equipment of the type 
F outfit consists of engine with direct- 
connected generator, 24-gallon tank 
for cooling water, 10-gallon tank for 
gasoline, hose for water connection, 
hose clamps, copper tube for gasoline 
connection, muffler, extra spark plug, 
and set of tools. 

The type FB outfit, in addition to the 


above, has a 16-cell Hyray-Exide bat- 


tery, two counter-electromotive force 
cells, controller panel of black slate 
with all instruments supported with an- 
gle-iron supports. 


—eo 
Esterline Electric Speed Indi- 
- cator. 

The Esterline Company, Indian- 


apolis, Ind., has placed on the market 


a new electrical speed indicator, con- 
sisting of a specially constructed mag- 
neto-type generator and an electrical- 
speed indicating instrument. The gen- 
erator is so designed and constructed 
that the voltage developed by it is di- 
rectly proportional to the speed at 
which the armature is driven, and a 
voltmeter connected to the terminals 
of the generator indicates, therefore, 
the true speed of the device to which 
the generator is coupled. 

This type of tachometer has the ad- 
vantage that the indicating instrument 
can be located a long distance from the 
generator, and can be placed where it 
is not affected by vibration, heat, etc. 

The generator is designed especially 
for speed-indicating purposes. The 
armature has many slots and a large 
number of commutator segments. In 
the construction of the commutator a 
specially prepared form of mica is 
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used, which wears uniformly with the 
copper, insuring a smooth brush con- 
tact. The armature wires are imbedded 
in slots and held in place with fiber 
wedges. The armature rotates on ball 
bearings of large size. Both bearings 
are fully housed in dust-tight, oil-con- 
taining compartments, so that they will 
run for months without lubrication or 
attention. The compartment wall on 
the commutator end prevents oil from 
the bearing getting on the commutator, 
and worn particles of the commutator 
and brushes from getting into the bear- 
ing. l 
The brush-holders are of special de- 
sign for this purpose. The brush prop- 
er is held in a brass element, which 
slides accurately and freely in a slot 
milled in the brush-holder. The con- 


struction of the holder is such that the 
brushes bear on the commutator at an 
instead of 


angle radially, insuring 


Electric Speed Indicator, Comprising Mag- 
neto, Connecting Cord and Voltmeter. 


smooth action and accurate point of 
contact at all speeds. 

The electrical instruments are of 
high-grade manufacture, having D’Ar- 
sonval movements mounted in cases 
sheathing them against magnetic fields. 
They are absolutely “dead beat” and 
the moving elements are purposely 
made light in weight, so that they are 
not affected by vibration. Each in- 
strument has a zero-adjusting device. 
The instruments can be furnished 
calibrated to read in any one of the 
number of different ranges of speed, 
for revolutions per minute, miles per 
hour, etc. The makers state that tests 
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of these instruments, extending over a 
year’s time, show that they are very 
permanent in their calibration and ac- 
curate in their indications. 

The rugged construction of the gen- 
erators enables them to be mounted 
where there is excessive vibration, such 
as on steam locomotives, street-railway 
cars, steamships, printing presses and 
moving machinery. The generators 
can be either driven by direct connec- 
tion to shafts or by means of belts or 
silent chains. 

These instruments are applicable to 
the measuring of speed of any rotating 
or moving bodies to which the gen- 
erator can be applied. and have already 
been successfully adapted to many in- 
dustrial uses, such as speed of trains, 
boats, line shafting, printing presses, 
textile machinery, etc. 

— e 


Telephones for Use in Mine 
Rescue Work Demonstrated at, 


San Francisco. 

Telephone communication between the 
advance or rescue party and the outside 
of the mine, in the case of mine acci- 
dents, is one of the features of the daily 
demonstration of the United States Bu- 
reau of Mines rescue crew conducted in 
connection with the exhibit of the Bureau 
at the Panama-Pacific International Ex- 
position at San Francisco, Cal. 

This exhibit is housed in the Palace 
of Mines and Minerals, and consists, 
primarily, of a model mine constructed 
under the floor of the building in which 
are installed various appliances, the use 
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Emergency Automobile of United States Bureau of Mines Res- 
cue Corps. 


of which promotes safety and efficiency 
in mine work. 

One of the features of this exhibit is 
the daily rescue drill by a crew of four 
or five men under the personal super- 
vision of Engineer Edward Steidel, who 
is in charge of the Bureau’s exhibit. 
Twice a day, in response to a telephone 
message to the effect that an explosion 
has occurred in the mine, the rescue crew 
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in its especially designed motor car rushes 
through the exposition grounds and up 


‘to the entrance of the building, and, af- 


ter putting on oxygen-helmet-breathing 
apparatus and Western Electric mine- 
rescue telephone apparatus, the members 
of the rescue party go into a glass-walled 
room located on the main floor of the 
building. This room is filled with smoke 
and gas fumes and demonstrates that the 
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located at the rear or on the surface. 

The reason for this special equipment 
is that a man, wearing any of the differ- 
ent types of oxygen helmets which cover 
his mouth, cannot use the ordinary type 
of telephone transmitter. The throat 


transmitter furnished transmits speech 
practically as well as the standard type 
of telephone instrument and is very small 
and light and 


is provided with a soft 


f 


Bureau of Mines Rescue Corps Equipped With Oxygen Helmets and Telephones Just 
Before Entering Mine. 


rescuers can actually 
breathe and work in 
the midst of thick 
smoke and poisonous 
gases. 

They then go be- 
low into the mine and 
bring out a supposed- 
ly injured miner to 
whom they adminis- 
ter “first aid” treat- 
ment. All the time 
the rescuers are in 
the smoke-filled room 
and in the mine they 
are in constant com- 
munication with the 
outside by means of 
the telephone equip- 
ment. 

Each member of 
the rescue party wears strapped to his 
throat a small, especially designed trans- 
mitter and a watchcase receiver strapped 
This apparatus is connected 
with a coil of flexible wire, which is car- 


to his ear. 


ried by the chief of the party on his belt, 
out as the 
The other end of this wire terminates in 
telephone equipment worn by the person 
in charge of directing the rescue work 


which pays party advances. 


rubber cup which assists in holding it 
firmly against the throat. 

In the past, many losses of life have 
occurred to members of rescue parties 
which unquestionably could have been 
avoided, if there had been some means of 
communicating with the rear to advise 
when in need of aid which could easily 
have been given. Another feature of im- 
portance is that such an intimate and 
constant communication with another hu- 
man being on the outside encourages the 
rescuer and prevents those sudden waves 
of overpowering fear which everyone is 
more or less subject to in times of great 
danger, particularly when in the darkness 
and alone. 

The mine-rescue telephone equipment 
demonstrated at the Exposition satisfies 
this need to the fullest extent and its de- 
velopment has been greatly assisted by 
suggestions and consultations with the 
Government Bureau of Mines and private 
mining companies throughout the coun- 
try. 

In addition to the apparatus above men- 
tioned, the standard Western Electric 
mine telephones of the iron-box under- 
ground type are installed and in opera- 
tion throughout the model mine in typical 
locations. 
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Dale Broadway Lighting Unit. 

The requirements of commercial and 
office buildings in the line of lighting 
fixtures call for a standardized type of 
fixture of simple, efficient and durable 
construction and one which possesses 
sufficient flexibility so that at minimum 
cost it may be readily adapted to the 
different requirements of different sec- 
tions of the building and to the vary- 
ing tastes of tenants. A study of these 
requirements by the Dale Lighting Fix- 
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Fig. 2.—View Showing Internal Con- 
struction. 


ture Company, Incorporated, 107 West 
Thirteenth Street, New York City, 


resulted in the development of 
what is known as the Dale Broad- 
way lighting unit. This outfit is 


readily adaptable to direct, semi-indi- 
rect and pure indirect lighting. This 
unit is made in various designs of dif- 
ferent periods and in the type shown is 
of simple outline, making it easy to 
keep clean. 

Fig. 1 shows one of these units equip- 
ped as a direct lighting fixture. The 
internal’ construction of this outfit is 
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1.—Broadway Lighting Unit Arranged for 
Direct Lighting 


made clear in Fig. 2. The ceiling plate 
shown somewhat removed in this latter 
illustration is fastened directly to the 
outlet box by means of a lock nut. A 
conical shell directly below this is pro- 
vided with keyholes which engage 
screws projecting from the ceiling plate. 
The outlet wires are connected directly 
to a 660-watt porcelain receptacle with- 
out requiring any wire splicing or in- 
sulating joint. Consequently the fix- 
ture is very quickly installed and easily 
dismantled for inspection or for 
conversion into one of the 
other types of unit. Shown at 
the bottom in Fig. 2 is the de- 
tachable shade-holder, which is 
made in all standard sizes. The 
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and a fixture stem of appropriate length 
is inserted to carry the socket at the 
proper distance. 


— oS 


Electricity in Photographic Arts. 


One of the interesting features of 
the International Exposition of Pho- 
tographic Arts and Industries held at 
Grand Central Palace, New York City, 
was the part which electricity plays in 
the modern photographic studio and 
workshop. The time has come when 
daylight can be dispensed with in the 
studio and the most delicate and artis- 
tic portrait work accomplished with the 
recently perfected types of electric il- 
luminants. One of these which was 
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Fig. 3.—Dale Lighting Unit Arranged for Seml-Indirect Lighting. 


diameter of this unit at the ceiling is 
ten inches and its depth, without 
glassware, is six inches. 

A very simple attachment can be fur- 
nished for converting the unit shown 
in Figs. 1 and 2 into the type of semi- 
indirect fixture shown in Fig. 3. This 
attachment is affixed by merely remov- 
ing the shade-holder referred to in the 
above. 

By taking one or more links from 
the suspension chains the bowl may 
be adjusted to give the proper light 
distribution for various sizes of lamps 
up to 1,000 watts. If the bowl is to 
hang some considerable distance below 
the ceiling, then the chains are brought 
up to the base of the extended canopy 


shown at the Exposition was a weird 
looking contrivance resembling a tipped 
bell, which contained a 1,000-watt type 
C unit. The rays of light were diffused 
through a fabric. Another type was a 
mercury-arc tube similar to those used 
in motion-picture studios, except that 
the tubes were suspended horizontally 
in alternately white and red troughs. In 
the photographic workshop printing is 
now done by electricity, prints and 
negatives are dried quickly by heated 
air blown over them by an electric fan, 
developing and printing fluids and 
chemicals are heated and kept at an 
even temperature by electricity and 
powerful electric arcs are used for 
copying. 
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CABINETS.—The Federal Electric 
Company, Pittsburgh, Pa. 

Cabinets shown by tests and examina- 
tions conducted by Underwriters’ Lab- 
oratories, to be in accordance with re- 
quirements of the National Board of 
Fire Underwriters, have labels attached. 

Listed April 7, 1915. 


CONDUIT OUTLET BUSHINGS, 
‘COUPLINGS AND FITTINGS.—Chi- 
cago Fuse Manufacturing company, 
- 1014 West Congress Street, Chicago, Ill. 

Type R outlet bushings and couplings 
made of coppered steel, for securing 
unthreaded half-inch rigid conduit at 
outside. 

Listed April 1, 1915. 


HEATERS, Electric—Good House- 
ra a Cooker Company, Berkeley, 
al. 


Good Housekeeper Cooker, 550 watts, 
110 volts. 

This device is similar to a fireless 
cooker, but has a heating element and 
steam-controlled switch for heat regu- 
lation located in bottom of an inner 


compartment, the device being formed ': 


of two sheet-metal jackets filled with 
cork and mineral wool. 
Listed April 2, 1915. 


HEATERS, Electric, Stand for 
Pressing Iron.—E. P. McKinney, 188 
State Street, Binghamton, N. Y. 

Protector. Nickel-plated steel stand, 
made of two pieces of steel, riveted to- 
gether and separated by two asbestos 
disks. 

Standard only for electric pressing 
irons consuming 660 watts, or less. 

Listed April 5, 1915. 


LIGHTNING RODS.—Ec‘ipse Rod 
Company, 85 Porter Street, Detroit. 

ich. 

Labeled. 

Listed April 8, 1915. 


LIGHTNING RODS.—Goshen Light- 
ning Rod Company, Goshen, Ind. 
Labeled. 


Listed April 8, 1915 


LIGHTNING RODS.—George R. 
Kress Company, 1900 Brighton Road, 
Pittsburgh, Pa. 

Labeled. 

Listed April 8, 1915. 


LIGHTNING RODS. — Reyburn, 
Hunter & Company, 488 North Ameri- 
can Street, Philadelphia, Pa. 

Labeled. 

Listed April 8, 1915. 


RECEPTACLES, Standard. — The 
Bryant Electric Company, Bridgeport, 
` Conn. 

“Bryant” or “Perkins” 
closed or slotted bases. 

Keyless, 660 watts, 250 volts, catalog 
No. 88258. 

Listed April 3, 1915. 
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Latest Approved Fittings 


The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


ROSETTES, Fuseless.—The Arrow 
Electric Company, 103 Hawthorne 
Street, Hartford, Conn. 

Arrow E rosettes, with pull socket 
mechanisms. 

Three amperes, 125 volts, 1 ampere, 
250 volts, catalog Nos. 176, 179, 182, 185, 
188, 487, 496, 499, 8588, 8597, 8600, 8605, 
8608, 8611, 8614, 8617. 

Listed March 30, 1915. 


SIGNS, Electric. — Northwestern 
Electric Works, 7-10-22 Corn Ex- 
change, Minneapolis, Minn. 

Electric signs shown by tests and ex- 
aminations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Board of Fire Underwriters have la- 
bels attached. 

Listed March 31, 1915. 


SOCKETS, Standard—The Arrow 
Electric Company, 103 Hawthorne 
Street, Hartford, Conn. 

Arrow E, porcelain shell. 
1,500 watts, 600 volts, 
5004, 5009, 5010, 5011, 
clusive. 

Standard for use only in places where 
they will not be exposed to hard 
usage. 

Listed March 30, 1915. 


Keyless, 
catalog Nos. 
5014-5018 in- 


SOCKETS, Standard.—Weber Elec- 
tric Company, Schenectady, N. Y. 

Brass shell. 

Key. 250 watts, 250 volts, catalog 
Nos. 1304, 1306, 1308, 1400, 1493, 61372, 
61373, 61573, 61773. 

Keyless, 660 watts, 250 volts, catalog 


Nos. 1305, 1307, 1309, 61374, 61375, 
61575, 61775. 

Pull, 250 watts, 250 volts, catalog 
Nos. 1510-27 inclusive. 


Also above types with shadeholders 
attached. 

Key types with composition or in- 
sulated metal key. 

Listed March 31, 1915. 


SOCKETS, Weatherproof.—Pass & 
Seymour, Incorporated, Solvav, N. Y. 

Metal shell, porcelain-lined, 660 watts, 
250 volts, catalog No. 486. 

Listed March 30, 1915. 


SOCKETS, Weatherproof.—Weber 
Electric Company, Schenectady, N. Y. 

1.500 watts, 600 volts, catalog Nos. 
1427-28. 

Listed April 2, 1915. 
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SWITCHES, Automatic. — National 
e Switch Company, South Bend, 
nd. 

Type C, 20 and 30 amperes, 250 volts, 
consisting of rotary surface snap 
switches operated by suitable clock 
mechanism. 

Brush-contact type, 35, 50 and 100 
amperes, 250 volts, consisting of double- 
pole, four-break, laminated copper 
switches operated by springs tripped by 
clock mechanism. 

Listed April 7, 1915. 


SWITCHES, Combination Cutout.— 
Berry, Skinner & Company, 78 Upper 
Thames Street, London, England. 

Adanac switches, 20 amperes, 250 volts. 
Spring-actuated, double-pole, double- 
break plunger-type switches, with cart- 
ridge inclosed fuses. These devices are 
so designed that all current-carrying 
parts are inclosed in metal case. The 
swiiches may be operated without open- 
ing case or exposing operator or outside 
objects to live parts. When case is 
open, fuse terminals are “dead,” thus 
avoiding shock or injury to operator in 
replacing or inspecting fuses. 

Listed March 30, 1915. 


SWITCHES, Fixture—The Arrow 
Electric Company, 103 Hawthorne 
Street, Hartford, Conn. 

Arrow E, single-pole, 3 amperes, 125 
volts: 1 ampere, 250 volts; catalog Nos. 
426, 450, 470-477 inclusive, 479. 481-484 
inclusive, 8570-8578 inclusive, 8580, 8582- 
8585 inclusive. 

Single-pole, 0.5 ampere, 125 volts; cat- 
alog No. 420. 

Listed March 30, 1915. 


SWITCHES, Surface Snap.—The Ar- 
row Electric Company, 103 Hawthorne 
Street, Hartford, Conn. 

Arrow E, single-pole, 3 amperes, 125 
volts; 1 ampere, 250 volts; catalog Nos. 
478, 480, 8579, 8581. 

Listed March 30, 1915. 


SWITCHES, Surface Snap.—The Ar- 
row Electric Company, 103 Hawthorne 
Street, Hartford, Conn. 

Arrow E, single-pole, 3 amperes, 125 
volts; 1 ampere, 250 volts; catalog Nos. 
172-175 inclusive, 177, 178, 180, 181, 183, 
184, 186, 187, 485, 486, 488-495 inclusive, 
497, 498, 8586, 8587, 8589-8596 inclusive, 
8598, 8599, 8601-8604 inclusive, 8606, 8607, 
8609, 8610, 8612, 8613, 8615, 8616. 

Link-fuse bases, cleat, single-pole, 2 
amperes, 125 volts, catalog Nos. 191, 
192, 8620, 8621. 

Listed March 30, 1915. 


SWITCHES, Surface Snap, Sub- 
base for.—The Gier and Dail Manu- 
facturing Company, Lansing, Mich. 

A pressed-steel base for mounting 
surface snap switches on lath and 
plaster walls. 

Listed March 31, 1915. 
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ATLANTIC STATES. 


LOVELL, ME.—The Lovell Light 
and Power Company has been or- 
ganized, with C. E. Fox president, 
B Brown vice-president, N. F. 
Fox secretary and treasurer. Prep- 
arations are being made for building a 
dam and work will begin early in Au- 
gust. It is understood that the com- 
pany will furnish electricity to Lovell 
and the surrounding towns of Water- 
ford, North Waterford, Stowe and 
Stoneham. 


CHICOPEE FALLS, MASS.—The 
plant of the Fisk Rubber Company is 
to be greatly enlarged. This plant 
contains a large installation of elec- 
tric motors for operating various ma- 
chinery. W. 


BINGHAMTON, N. Y.—The Bing- 
hamton Light, Heat and Power Com- 
pany has been reorganized. It is an- 
nounced that the three principal prop- 
erties of the Atlantic Gas and Electric 
Company would be bought by the Gen- 
eral Gas and Electric Company. The 
properties include the plants in Bing- 
hamton, N. Y.; Sayre, Pa., and Easton, 
Pa. The officers elected for the Bing- 
hamton Light, Heat and Power Com- 
pany are: W. S. Barstow, president; S. 
H. Dailey, vice-president and general 
manager. Directors: Frank B. Newell, 
Thomas B. Crary, George W. Topliff, 
S. H. Dailey, W. S. Barstow, C. F. Tay- 
lor and P. T. Hanscom. 


LAKE PLACID, N. Y.—The Public 
Service Commission has approved of 
the extension of the electric lighting 
service to several adjacent sections of 
the town of North Elba, Essex County 


LAUREL, DEL.—The largest, as 
well as the most far-reaching, financial 
deal ever consummated on the Delaware 
Peninsula has been completed with the 
consolidation of the Sussex Light and 
Power Company, of Laurel; the Salis- 
bury Light, Heat and Power Company, 
Salisbury, Md.; the Cambridge, Md., Gas 
and Electric Company; the Georgetown 
Electric Company; the Milton, Del., 
Electric Company, and several smaller 
lighting and power companies. The 
corporation is capitalized at $1,000,000. 

EASTON, PA.—The contract for 
the erection of the new $100,000 chapel 
at Lafayette College here has been 
awarded to F. L. Hoove & Son, of 
Philadelphia, Pa. Carrere & Hastings, 
New York City. are the architects in 
charge, and the date of completion 
of the work was given as March 31, 
1916. The electrical equipment will be 
very elaborate. 


NORTH CENTRAL STATES. 


HILLIARD, O.—LoRoy  Bobyns, 
T. C. Latham and others are interest- 
ed in the Hilliard Light and Power 
Company for which incorporation pa- 
pers were recently secured, and which 
proposes to build an electric power 
plant. The capital stock of the com- 
pany is $10,000. 


LISBON, O.—An electric plant will 
probably be constructed by the Ohio 
Gas and Electric Company, recently 
incorporated here by J. L. Lackner, J. 
S. Grayden and others, for that p 
pose. 


LORAIN, O.—After several months 
of investigation, the Lorain city coun- 
cil has decided to call a special elec- 
tion early this summer for a_ vote 
upon the ee of $350,000 in bonds 
for a municipal lighting and power 
plant. 


MT. BLANCHARD, O.—Bonds to 
the amount of $3,600 have been dis- 
posed of by the village council, for the 
purpose of providing funds for the 
construction of a small electric street- 
lighting plant. L 


HAMMOND, IND.—The Northern 
Indiana Gas and Electric Company, op- 
erating in Hammond, East Chicago, 
Whiting, Michigan City and several 
smaller towns, has elected the following 
officers: President, Clarence H. Geist, 
Philadelphia; vice-president, B. S. Wal- 
ters, South Bend; secretary, G. W. Cur- 
ran, Hammond; treasurer, H. C. Miller. 
The officers, with the exception of Mr. 
Curran, and including Walton Clark of 
Philadelphia, and C. N. Chubb of Michi- 
gan City, constitute the board of direc- 
tors. B.S. Walters succeeds W. D. Ray 
of Hammond as manager and vice- 
president. 


RICHMOND, IND.—The. city 
council, of Richmond, Ind., has voted 
to condemn the Richmond electric 
plant owned by the United Gas and 
Electric Company, of New York, and 
purchase it for the purpose of supple- 
menting the city’s municipal plant. 


ELIZABETH, ILL.—The sum of $8,- 
000 has been subscribed to install an 
da power plant. Address city 
clerk. 


LANARK, ILL.—The council is plan- 
ning ways and means to install a munic- 
ipal lighting plant. Address city clerk. 


PETOSKEY, MICH.—Plans are 
now being prepared for the erection of 
a municipal electric power plant by the 
city of Petoskey, on Sturgeon River, 12 
miles east of this city, to supply current 
for lights and electric power in the city. 
The business has almost outgrown the 
present municipal plant on Bear River. 
The new plan would develop 1,250 
horsepower. Address city engineer. 


TEKONSHA, MICH.—The Tekon- 
sha electric light plant will not be sold, 
but will be retained and operated by the 
present incorporators of the Tekonsha 
Electric Company. The company ex- 
pects to add to and improve the plant 
to be ready to meet every demand made 
upon it. 

ASHLAND, WIS.—The local elec- 
tric company is planning a 10,000-kil- 
owatt enlargement to its plant as well 
As the addition of a 5,000-kilowatt 
steam turbine plant. A double trans- 
mission line is also to be built. 


ODANAH, WIS.—This. village has 
voted to grant a franchise to the 
Odanah Electric Light, Power & Tel- 
ephone Company, to D. U. Parkinson, 
of Ashland. The work will be begun 
as soon as possible, and it is expected 
that telephone service will be installed 
before the end of May. Electric 
street lighting will also be put in as 
soon as the work can be done. 


OSLO, WIS.—The capital stock of 
the Oslo Light and Power Company 
has been increased from $5,000 to $30,- 
000, the purpose being to reconstruct 
the hydroelectric plant which was 
damaged by floods. 


MINNEAPOLIS, MINN.—An_ op- 
tion on a dam site and flowage lands 
on Wolf River has been taken by the 
Municipal Light and Power Company 
of Shawano, Wis., for the purpose of 
erecting a hydroelectric plant which 
will cost about $50,000. Plans and es- 
timates are being made by the Pow- 
ai Engineering Company, Minneap- 
olis. 

STILLWATER, MINN.—Earl D. 
Jackson, of St. Paul, consulting engi- 
neer, has been directed by the light- 
ing committee of the Stillwater city 
council to prepare alternative plans 
for a street lighting system, together 
with a plan for a municipal lighting 
plant. 


BROOKINGS, S. D.—An addition 
is to be built to the municipal power 
plant within the next few months. 
The equipment to be purchased will 
include two 66-foot horizontal boilers 
and water heaters, two generating 
units of 200-kilowatt and 120-kilowatt 
capacity, respectively, 2,200 volts, two- 
phase, 60-cycle, direct-connected. A 
switchboard will also be wanted. A. 
W. Morrison is superintendent of the 
plant. 


WESSINGTON, S. D.—This village 
will in all likelihood soon have an elec- 
tric lighting system. R. W. Stoner 
and C. J. Stoner, investors of Iroquois, 
are considering the field. 


COUNCIL BLUFFS, IOWA.—The 
council is planning ways and means to in- 
stall a city lighting plant. Address city 
clerk. 


URICH, MO—tThe city is having 
plans prepared for an electric light plant 
to cost $5,000. H. Busse is interested. 


WELLSVILLE, MO.—The Wells- 
ville Light, Power and Water Company 
has been sold to C. H. Lawrence of 
St. Louis, who has taken charge and 
will make a number of improvements 
in the service. 


SOUTH CENTRAL STATES. 


HARLAN, KY.— The Kentucky 
Utilities Company has begun construc- 
tion of a new transmission line in this 
section. This will lead off at Harlan. 
cross the Cumberland River, and pro- 
ceeding up the mountain to Wilhoit, 
thence to the head of Terry’s Fork 
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to the plant of the Terry’s Fork Coal 
Company and thence to Varilla, connect- 
ing with the Middlesboro line, Varilla 
being the location of one of the power 
plants. 


LOUISVILLE, KY.—Loomis & 
Hartman, architects, offices in the 
Todd Building, are preparing plans 
for a four-story mercantile building 
to be erected on the Speed property, 
Fourth Street between Walnut and 
Chestnut. June 1 has been named as 
the date for taking bids on the ele- 
vators, electrical wiring, etc. 


NEW HAVEN, KY—The new 
electric light plant of R. A. Greenwell 
here, equipped with new machinery, 
has been put in commission. 

LONGVIEW, TEX.—The Longview 
Ice and Electric Light plant has been 
purchased by the American Publie 
Service Corporation of New York, and 
extensive improvements are to be made. 


RIO GRANDE, TEX.—The Star 
Telephone Company is preparing to ex- 
tend its line up the valley of the Rio 
Grande to Laredo, a distance of 122 
miles. The proposed extension will 
connect the towns of Rio Grande with 
Roma, Zapata and a number of small 
villages and ranches. It will connect 
with the Southwestern Telegraph and 
Telephone Company’s long-distance sys- 
tem at Laredo. 


THRALL, TEX.—The Thrall Tele- 
phone Company has been organized, 
with a capital stock of $6,000. Incor- 
porators: A. C. Dollahon, A. E. Probst 
and Y. F. Hopkins. 


WESTERN STATES. 


PIOCHE, NEV.—The Panaca Wa- 
ter, Irrigation and Power Company 
has been incorporated here by Henry 
Mathews, David Keele and E. R. 
Phillips. 

CASA GRANDE, ARIZ.—People 
of this city have voted to grant E. R. 
Brackett a franchise to operate an 
electric light and power plant here. 
The installation of the plant, includ- 
ing poles and wires, will cost between 
$150,000 and $200,000. 

BREMERTON, WASH. — Accord- 
ing to advices received at the Puget 
Sound Navy Yard, here, the Navy De- 
partment, Washington, D. C., will im- 
mediately begin the construction of 
a new high-power radio station on 
Puget Sound, probably at Keyport, 
near’ here. The proposed plant will 
be one of the most modern high-pow- 
er stations yet built, with towers from 
300 to 400 feet high. It is also report- 
ed that a station is to be built by the 
Navy Department on the Copper Riv- 
er I*lats, near Cordova, Alaska. O. 


EVERETT, WASH.—Scatt Cal- 
houn, Alaska Building, representing 
the Washington Power Company, 
which has power holdings in the Sul- 
tan Basin near Everett, is negotiating 
with the city of Everett for the sale 
of his company’s power rights in the 
Sultan Basin. The proposition is be- 
ing given consideration by the City Coun- 
cil. 

NORTH YAKIMA, WASH.—Ap- 
plication has been made by the Pa- 
cific Power and Light Company to the 
county commissioners for a 50-year 
franchise for extensions, amounting to 
about three miles, to its power lines 
in the Moxee Valley, and half a mile 
to the Naches power station. The lat- 
ter line is to be extended to serve a 


pumping plant which W. R. Howe is 
constructing. 


SEATTLE, WASH. — The Port 
Commission, Central Building, C. E. 
Remsberg, Secretary, has awarded the 
contract for the installation of a light- 
ing and power system in the fruit 
storage building, East Waterway Ter- 
minal Improvement of the Port of Se- 
attle, to the Rainier Electric Com- 
pany, 208 Columbia Street, Seattle. on 
its bid of $3,543. O 


ASTORIA, ORE. — The county 
court, Clatsop County, has granted a 
franchise to the Pacific Power & Light 
Company for the erection of electric 
transmission lines along the public 
highways in Clatsop County. Report- 
ed active construction will begin as 
soon as materials can be placed on the 
ground. ; 

LA PINE, ORE.—It is reported 
the Pringle Falls Electric and Water 


Power Company, which recently com- . 


pleted the construction of a power 
plant at Pringle Falls, will extend the 
electric transmission lines to Fort 
Rock, Fremont and Crescent. The 
concern is installing machinery in 
its new plant at this time. . 

FRESNO, CAL.—The San Joaquin 
Light and Power Company will build a 
new $75,000 hydroelectric plant at 
Merced Falls. The power line from 
Merceu Falls to ‘Merced will be raised 
from 30,000 to 60,000 volts. The plant 
will supply Merced County, the mines 
of Mariposa County and gold dredgers 
working on the Merced River near Mer- 
ced Falls. 


LOS ANGELES, CAL—Property 
owners in Francisco Park have peti- 
tioned for an ornamental lighting sys- 
tem. 


ORANGE, CAL—A proposition 
for the formation of the El Modena 
Lighting District carried at a special 
election a few days ago, and a light- 
ing system will be installed immedi- 
ately. 


TEHACHAPI, CAL.—At a recent 
election bonds in the sum of $2,000 
were voted to provide a lighting sys- 
tem for this town. 


FOREIGN TRADE OPPORTUNI- 
TIES. 


[Addresses may be obtained from the Bureau 
of Foreign and Domestic Commerce, Washing- 
ton, D. C., or its branch offices at Boston, New 
York, Atlunta, Chicago, St. Louis, New Or- 
leans, Seattle and San Francisco. Write on 
separate sheet for each item and give file num- 
ber.) 

NO. 16,428. ELECTRICAL SUP- 
PLIES.—A firm in Italy informs an 
American consular officer that it de- 
sires to receive catalogs, prices, etc., 
from American firms manufacturing 
electrical supplies and electric motors, 
etc. 


NO. 16,436. ` POWER PLANT.—An 
American consular officer in Latin 
America reports that it is understood 
that a concession for an electric power 
and light plant for a town of 7,000 in- 
habitants will be let to an American 
corporation in the near future. It is 
stated that the corporation now con- 
trols a number of public utilities. The 
power plant will probably be operated 
by steam at first and later by water 
power, 

NO. 16,446. X-RAY APPARATUS. 
—An American consular officer in Spain 
reports that a business man in Africa 
desires to import X-ray apparatus. Cor- 
respondence and catalogs should be in 
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the Spanish language to be considered. 


NO. 16,451. ELECTRIC WIRES, 
ETC.—The Bureau of Foreign and Do- 
mestic Commerce is in receipt of a let- 
ter from a business firm in the United 
States transmitting a communication 
from a firm in Switzerland which de- 
sires to purchase electric wires and 
ribbons. Samples are requested. 


NO. 16,454. COPPER WIRE AND 
CORE SHEETS.—A business man in 
Spain desires to communicate with 
American manufacturers and exporters 
of copper wire. ingots and sheets for 
the manufacture of dynamos, motors. 
etc, and material for insulating the 
wire, etc. 

NO. 16,458. SEARCHLIGHTS.—An 
American consular officer in one of 
the neutral European countries writes 
that a firm in his district desires to 
receive offers from American manufac- 
turers who are in a position to deliver 
electric searchlights for military pur- 
poses. 


NO. 16.517. ELECTRIC HEATING 
AND COOKING APPARATUS.—A 
manufacturer in Switzerland informs 
an American consular officer that he 
desires to communicate with American 
manufacturers of electrical heating and 
cooking apparatus and electrical solder- 
ing devices. Catalogs, price lists, etc.. 
should be sent at once. Quotations 
should be made f. o. b. New York. 


NO. 16.531. WIRE FOR ELEC- 
TRICAL FOOT WARMERS.—One of 
the foreign legations in Washington 
informs the Bureau of Foreign and 
Domestic Commerce that a manufac- 
turer of electrical foot warmers is in 
the marker for the necessary wire. He 
needs fine nickeline, excelsior and 
chrome-nickel wire of great electrical 
resistance, sizes 0.05 to 3 millimeters. 
Samples should be supplied. A pamph- 
let illustrating foot warmers may be 
seen at the bureau and its branch of- 
fices. 


NO. 16,545. ELECTRIC SWITCHES. 
—The commercial agent of the Bureau 
of Foreign and Domestic Commerce in 
New York City has transmitted an 
electric switch and a detailed report rel- 
ative thereto. A firm in New York 
City desires to purchase these switches 
with a view to exporting them to Aus- 
tralia. A detailed report may be had 
on application, and the switch may be 
examined at the bureau or its branch 


ofħces. 
PROPOSALS. 
SEATTLE, WASH.—Sealed pro- 


posals will be received by the Board of 
Public Works, A. L. Valentince. chair- 
man, until May 7, for furnishing and 
installing boiler, super-heater, piping. 
ete, in the Lake Union steam plant, 
auxihary to the municipal power plant. 
Plans and specifications on file with 
the Board of Public Works. city hall. 


STEEL RADIO TOWERS.—Sealed 
proposals indorsed “Proposals for two 
300-foot steel towers,” will be received 
at the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until 
May 29, for the construction of two 
300-foot steel towers for the radio sta- 
tion at Point Isabel, Tex. Plans and 
specifications may be obtained on appli- 
cation to the Bureau. 

REDWOOD FALLS, MINN.—The 
Board of Education has advertised 
for bids for alterations and additions 
to a high school. The electric con- 
tract will be separate. Plans and spec- 
ifications are on file at the offices of 


nia 
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the board and the architects, Tyre and 
Chapman, 320 Auditorium building, 
Minneapolis. Bids will be received 
by the secretary of the school board. 
H. M. Aune, until May 25. 


NEW PUBLICATIONS. 


CANADIAN MINES REPORT—The 
Canadian Department of Mines has is- 
sued a summary report of the Mines 
Branch for the calendar year 1913. This 
is profusely illustrated and covers the 
laboratory work, field work, office work 
and various individual reports. 


PHYSICAL PROPERTIES OF 
COBALT.—The Canadian Government 
Department of Mines, Ottawa, Canada, 
has issued a report on “The Physical 
Properties of the Metal Cobalt,” writ- 
ten by H. T. Kalmus and C. Harper. 
The Observations were obtained dur- 
ing researches on cobalt and cobalt 
alloys conducted at Queens University, 
Kingston, Ont. The report covers over 
70 pages and includes many fine full- 
page plates of microphotographs. 


ELECTRIC FURNACE SMELT- 
ING.—The Bureau of Mines, Washing- 
ton, D. C., has issued Bulletin 81, enti- 
tled “The Smelting of Copper Ores in 
the Electric Furnace,” by Dorsey A. 
Lyon and Robert M. Keeney. This is 
a pamphlet of 80 pages, which consid- 
ers experiments carried out on Michi- 
gan copper ores. The practicability 
of the methods depends mainly upon the 
relative cost of coke and electric pow- 
er. : 


ELECTRICAL SAFETY CODE.— 
The Bureau of Standards, Washington, 
D. C., has prepared a preliminary edi- 
tion of Circular No. 54, entitled “Pro- 
posed National Electrical Safety Code,” 
for discussion and criticism. This cir- 
cular contains three parts, a fourth deal- 
ing with operating rules having been 
published last year. The object of this 
code is to cover hazards to life in some- 
what the same manner that the National 
Electrical Code has been developed for 
protection from fire hazards. 


TESTING OF MATERIALS.—The 
Bureau of Standards (Washington, D. 
C.) is distributing free upon request its 
publication entitled “The Testing of 
Materials.” This is of special interest 
to manufacturers, jobbers, and mer- 
chants, and since quality is so impor- 
tant a factor in securing foreign trade, 
the subject is one of great importance 
to exporters. The pamphlet has 89 
pages dealing with such subjects as 
metals and alloys. cements, clay proa- 
ucts, lime, stone, paint materials, bi- 
tuminous materials, inks, paper, tex- 
tiles, rubber, leather, lubricating oils 
and greases, chemicals, and materials 
intended for technical use, such as elec- 
trical materials. optical materials, ther- 
mal materials, etc. 


NEW INCORPORATIONS. 


PRAIRIE GROVE, ARK.— The 
Prairie Grove Electric Company has 
been incorporated with a capital of $6,- 
000 by J. T. Carl and others. 

CANAL DOVER, O.—The Braun- 
Hof Electric Company has filed amend- 
ed articles of incorporation changing 
its name to the Braun Electric Manu- 
facturing Company. 

BUFFALO, N. Y.—Bison Electrical 
Company, Incorporated; electrical con- 
tracting, etc. Capital, $25,000. Incors 
porators: Joseph T. Arundell, Bert H. 
Fisher and F. M. Smith. 

NEW YORK, N. Y.—New York 
Electric Lamp Company, Incorporated. 
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Capital, $500. Incorporators: Florence 
M. Ekstrom, Ernest W. Botce and 
Henry E. Hoyt, all of New York City. 


NEW YORK, N. Y.—The Globe 
Multiple Fuse and Electrical Manufac- 
turing Company, Incorporated. Capi- 
tal, $25,000. Incorporators: Louis H. 
Ferber, Brooklyn, N. Y. and Irene 
Gennis and K. Arvid Enlind of New 
York City. 

CONNEAUT, O.—The H. D. Thayer 
Electric & Hardware Company has 
been incorporated here, with a capital 
stock of $15,000, by H. D. Thayer ana 
others. The company will handle elec- 
trical supplies and conduct a contract- 
ing business. 


PITTSBURGH, PA.—The Standard 
Electric and Manufacturing Company 
was recently incorporated with a capi- 
tal of $10,000. The incorporators are 
Benjamin Raphael, formerly of the 
Raphael Electric Company; Max I. 
Amdursky and Joseph Goldstein, all of 
Pittsburgh. S. 


CHICAGO, ILL.—The Marquette 
Electric Engineering Company has 
been incorporated with a capital stock 
of $15,000. The company will manufac- 
ture and deal in electrical machinery 
and supplies. Adolph C. G. Anderson, 
Edwin A. Fritsch and Hugo Fritsch 
are the incorporators. Z. 

NEW YORK, N. Y.—The Sibley-Pit- 
man Electric Corporation has been 
formed with a capital of $150,000, to 
manufacture electric apparatus, etc. 
The incorporators are Ernest B. Lath- 
am, Dunellen, N. J.; Willis M. Deming. 
Schenectady, N. Y., and Thomas M. 
Debevoise, Summit, N. J. 


RINANCIAL NOTES. 


There has been placed on the regular 
list of the Philadelphia Stock Exchange 
$875,600 additional stock of the American 
Telephone & Telegraph Company. 

Under the terms of a plan agreed on 
yesterday by the Board of Directors, the 
Interborough-Metropolitan Company, 
holding company for the Interborough 


Rapid Transit Company and other trac- 


tion companies in this city, is to be con- 
solidated with the Finance and Holding 
Corporation, a small company organized 
with common stock without par value. 
They will be merged in a new corpora- 
tion with a capital stock of approximate- 
ly $50,000,000. A name for the reorgan- 
ized company has not yet been agreed 
upon. The new company cannot become 
a reality, in accordance with the New 
York State corporation law of 1912, un- 
less two-thirds of both the preferred and 
the common stock vote in favor of the 
plan. A meeting of the stockholders to 
pass on the plan has been set for June 
30. It is specifically set forth in the 
plan that it is not the intention of either 
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the Proxy Còmmittee of the Interbor- 
ough-Metropolitan preferred stock or the 
voting trustees of the common stock to 
vote for the reorganization of the Inter- 
borough-Metropolitan “until general con- 
sent shall have been obtained, at least 
from the holders of the preferred shares.” 
There is outstanding $47,740,000 of 5 per 
cent cumulative preferred stock and $93,- 
262,192 of common stock. 


Dividends. 


; Term. Rate. Payable. 
Cape Breton Elec. pf.S-A $3.00 May 1 
Cape Breton Elec. 

COMMS. - wssecawgtaieen ties -A $1.50 May 1 
Conn. Ry. & Lt. pf..... Q 1% May 15 
East St. Louis & Sub. 

eee rr ee rie Q 0.75% May 1 
Havana El. Ry., Lt. & 

Pr. Dl. ain san eek ees S-A $3.00 May 15 
Havana El. Ry., Lt. & 

Pr. COM. 2s ¢s32e44%5 S-A $2.59 May 15 
Kaministiquia Pr. .... Q 1.5% May 
Kellogg Switch & Sup. Q 3% April 30 
Marconi Wireless 

cum. part. pref. 1914 — 7% 

Montreal Lt., Ht. & Pr. Q 2.5% May 15 
National Carbon ...... 1.75% May 15 
North Am. ............ 1.25% July 1 
Pac. Pr. & Lt. pf...... Q 1.75% May 1 
So. Cal. Edison com.... Q $1.50 May 15 
Virginia Ry. pf....... S-A 2.5% May 1 
Virginia Ry. com..... S-A 1% May 1 
Wash.-Va. Ry. ...... S-A 1% May 1 
Wash.-Va. Ry. pf..... S-A 2.5% May 1 
West Penn. Rys. pf.... Q 1.25% May 1 


Reports of Earnings. 
COLUMBUS RAILWAY, POWER & LIGHT. 


1915 1914. 
February gross ......... $ 248,596 $ 246,540 
Net after taxes......... 99,582 92,474 
Surplus after charges... 60,855 52,009 
Twelve months’ gross... 3,071,080 3,001,131 
Net after taxes......... 1,197,157 1,057,278 
Surplus after charges.. 721,072 567,126 
Balance after preferred 
dividends ............. 435,949 282,003 


KINGS COUNTY ELECTRIC LIGHT & POWER. 
The combined statement of the Kings 
County Electric Light & Power Company 
and Edison Electric Illuminating Com- 
pany of Brooklyn for the quarter ended 
March 31, 1915, compares as sous: 


5 1914 

GLOSS 2.5264 25. Sede thet $1,754,248 $1,652,743 
Net after taxes and de- 
preciation ............ 643,668 596,849 
Cther income .......... 11,715 16,259 
Total income .......... 655,382 613.199 
Surplus after charges... 438,595 395,542 
DAYTON POWER & LIGHT. 

1915 1914 
March gross ............. $ 86,559 $77,390 
OE yon aa ete aise bine bre ess 37,790 33,719 
SMP PUUS:. woo oes 2 tase en ets 19,569 16,725 
Three months’ gross..... 276,726 245,439 
INGE niin oe 5 cate yak e 131,996 106,837 
Surplu8S 956d se wae Bo ees 78,151 55,002 


DETROIT EDISON COMPANY. 

The Detroit Edison Company, one of 
the subsidiaries of the North American 
Company, reports earnings from all con- 
stituent companies as follows: 


1915 1914 
March gross .......0006- $ 653,657 $ 546.741 ~ 
Net earnings ........... 241,736 0,423 
Surplus after charges.. 160,194 121,794 
Three months’ gross.... 2,011,361 1,703,402 
Net earnings ........... 797,883 633,462 
Surplus after charges... 549,050 429,804 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Apr. 26 Apr. 19. 
1% 12314 


American Tel. & Tel. (New York)......... 0. ccc cece ee cee eer eee eeees 2 23 
Commonwealth Edison (Chicago)........... Li sshy Sac pat Sea Bas EA a aera were anata Rise cates 136 136 
Edison Electric Hluminating (Boston) ......... ccc cece ec et cc cence ete cens 245 244 
Electric Storage Battery common (Philadelphia) ............ccc cere eee eceas 52% 5014 
Electric Storage Battery preferred (Philadelphia)...............ccceuecees 5216 50% 
General Electric. (New “YOrk) <0 cis sick Sawn ee chee 6 ES ee eee ee ws os eS 152 154 
Kings County Electric (New York)......... ccc cece cence ee cee eee c nsec reese 119 119 
Massachusetts Electric common (Bost0On).........ccccccccecvevcereestocres — 
Massachusetts Electric preferred (BoOSton)............ ccc cee nee ner enee 42% 43 
National Carbon common (Chicago)... .... cee eee ee eee emer e eet aeeee 137 
National Carbon preferred (Chicago)......... ccc cee ce cece ee ee cee tweens 119% 11914 
New England Telephone (Boston)... ...... ccc ccc e cence ere eect eee ee aeees 128 12814 
Philadelphia Electric (Philadelphia) ........ 0.0... cece ccc cee weer ween eee 24% 21% 
Postal Telegraph and Cables common (New York)..........cecceeeeeetees 80 iS My 
Postal Telegraph and Cables preferred (New YorKk)...........-seeeeeeeees 671% 6814 
Western Union (New York)....... ccc cece cece ener eee eee e eee teen eeeeee 681; GTM 
Westinghouse common (New York)........essssessssocsorerossssessseseres RGY S6 
Westinghouse preferred (New York)... ..... 0. ce ec cee te e ence nent ee eneee 120 120 
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PERSONAL MENTION. 


PROF. C. M. JANSKY, of the Uni- 
versity of Wisconsin, has been ap- 
pointed upon the Jury of Awards in 
the Electrical Group for the Panama- 
Pacific International Exposition, and 
left this week for San Francisco. 

MR. M. H. CLAPP, superintendent 
of telegraphs for the Northern Pacific 
Railway Company, read a paper on 
April 27 before the Telephone Society 
of New York on “A Comparison’ of 
the Application of the Telephone in 
Commercial Companies With Its Ap- 
plication to Steam-Railway Opera- 
tion.” 


MR. F. M. TAIT, president of the 
Dayton Power and Light Company, of 
Dayton, O., who will leave shortly to 
become associated in New York with 
the Messrs. Brady, sons of the late 
Anthony N. Brady, of 54 Wall Street, 
will be the guest of honor at a din- 
ner tendered by the Dayton Jovians on 
the evening of May 11. Other guests 
will include leading business men of 
the city, and President D. L. Gaskill, 
of the Greenville Electric Light and 
Power Company, and secretary of the 
Ohio Electric Light Association, will 
preside as toastmaster. H. H. Scott, 
of New York, president of the Nation- 
al Electric Light Association, is to be 
one of the speakers. Mr. Tait will 
continue as president of the Dayton 
company. 

MR. ROBERT C.. FENNER, who 
for the past nine years has been con- 
nected with the Cutler-Hammer Man- 
ufacturing Company, of Milwaukee, 
Wis., has resigned as manager of the 
Chicago office of that company and has 
opened an office of his own in the Peo- 


ples Gas Building, Chicago, where he | 


is acting as manager of sales for a 
number of mechanical and electrical 
specialties. Mr. Fenner is well known 
in electrical circles in the East, having 
been for three years manager of the 
Boston office of the Cutler-Hammer 
Company. Prior to that he was an 
instructor in physics at Cornell. He 
graduated from that university in 1903 
with the degree of M. E., and was af- 
filiated with the Theta Xi and Sigma 
Xi fraternities. Mr. Fenner is a mem- 
ber of the American Institute of Elec- 
trical Engineers and of the Univer- 
sity Club of Chicago, and has taken 
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The P. & B. Manufacturing Com- 
pany, 'Milwaukee, Wis., is moving into 
its new factory at 189 Fifth Street, 
where it will have six times its present 
floor space. The company has appoint- 
ed A. Hall Berry, 97 Warren Street, 
New York City, as its eastern repre- 
sentative. 


The Hart Manufacturing Company, 
Hartford, Conn., manufacturer of ‘Dia- 
mond H” switches and appliances, has 
removed its New York City office to 
Room 1034, Hudson Terminal Building, 
30 Church Street. This office is in 
charge of Frank E. Watts. well known 
as past Jupiter of the Jovian Order. 
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an active part in the work of the Chi- Cutter Company, of South Bend, Ind. 


cago Association of Commerce, being 
chairman of the electrical subdivision 


Robert C. Fenner. 


of that association and a member of 
its ways and means council. 

MR. OTIS B. DUNCAN, for a num- 
ber of years general manager of the J. 


Otis B. 


Duncan. 


Lang Electric Company, Chicago, will 
continue to represent that organization 
as the Chicago manager of the George 
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Crocker-Wheeler Company, Ampere, 
N. J., has issued bulletin No. 166, deal- 
ing with its starters for induction mo- 


tors with squirrel-cage rotors. These 
starters possess several distinctive fea- 
tures which are described in the bulle- 
tin. Over a dozen views of different 
types of these starters are shown. These 
devices are built for motors ranging from 
2 to 200 horsepower. 


The Meadows Manufacturing Com- 
pany, Pontiac, Ill., has ready for distri- 
bution among dealers of washing ma- 
chines, colored charts or hangers suit- 
able for store or window display. One 
of these shows the Meadows family 
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Mr. Duncan is a native of New York, 
and has long been identifed with the 
electrical industry, coming to Chicago 
from Wichita, Kans., where he was as- 
sistant superintendent of the Wichita 
Railroad and Light Company. He was 
employed in Chicago by the Western 
Electric Company for four years, and 
at the time he became associated 
with the J. Lang Electric Company he 
was employed by the Western as special 
traveling sales representative on alter- 
nating-current machinery. Mr. Duncan 
has a wide acquaintance in Chicago and 
adjacent cities, and has taken a promi- 
nent part in many civic and electrical 
association activities. 


DATES AHEAD. 


National Fire Protection Association. 
Annual convention, New York City, 
May 11-13. Secretary, F. H. Went- 
worth, Boston, Mass. 

Arkansas Association of Public Util- 
ity Operators. Annual meeting, Little 
Rock, May 11-13. Secretary, . 
Tharp, Little Rock, Ark. 

Arkansas Association of Electrical 
Contractors. Annual meeting, Little 
Rock, May 12-13. Secretary, J. C. Dice, 
Little Rock, Ark. 

Gas, Electric and Street Railway As- 
sociation of Oklahoma. Fourth annual 
convention, Oklahoma City, May 12-14. 
Secretary, H. V. Bozell, Norman, Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual convention, 
Galveston, Tex., May 19-22. Secretary, 
H. S. Cooper, 405 Slaughter Building, 
Dallas, Tex. 

Missouri Public Utilities Association, 
Annual convention, Steamer Quincy, 
May 27-30. Secretary, F. D. Beardslee, 
e North Twelfth Street, St. Louis, 

o. 

National District Heating Associa- 
tion. Annual convention, Hotel Sher- 
man, Chicago, Ill., June 1-3. Secretary, 
D. L. Gaskill, Greenville, O. 

National Electric Light Association. 
Annual convention, San Francisco, Cal., 
June 7-11. Secretary, T. C. Martin, 29 
oe Thirty-ninth Street, New York, 

National Electrical Contractors’ As- 
sociation of the United States. Fifteenth 
annual convention, San Francisco, Cal., 
July 21-24. Secretary, George H. Duf- 


feld, 41 Martin Building, Utica, N. Y. 
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bench-type power washer, with shiftable 
wringer in various positions. The other 
hanger shows a number of views of the 
safety electric washer. 


The Bell Lumber Company, Minneap- 
olis, Minn., reports a fairly good trade 
in cedar poles. Among other orders 
which the company is now filling is one 
for 45 to 60-foot poles to be used in 
Kansas City, Kans., for the municipal 
plant. The Bell company also an- 
nounces that H. E. Bell has been elected 
secretary of the company in place of 
L. H. Lange, who is no longer with 
the firm. . 

The Sibley-Pitman Electric Corpora- 


May 1, 1915 


tion, New York, N. Y., has been organ- 
ized to take over the business and as- 
sets of Clarence C. Sibley and George 
D. Pitman, composing the firm of Sib- 


ley & Pitman, of New York. The cor- 


poration’s board of directors consists of 
E. B. Latham, chairman; Clarence C. 
Sibley, William M. Deming, Hugh Q. 
Foreman and George D. Pitman. The 
officers are: Clarence C. Sibley, presi- 
dent; George D. Pitman, vice-president; 
‘Hugh Q. Foreman, secretary and treas- 
urer. The office and salesroom is at 19 
West Thirty-sixth Street. 


Kerr Turbine Company, Wellsville. 
N. Y., is distributing Bulletin No. 51 on 
its Economy geared turbines. It explains 
the great advantages often obtained by 
interposing gears between turbine and 
driven generator, pump, blower or pul- 
ley, and also explains the new method 
by which Economy turbine gears are 
so accurately hobbed that no grinding 
or polishing is necessary for finish. 
Gears made in the Kerr shops are said 
to be so quiet in operation that the 
gears of an Economy geared turbine 
really make no more noise than the 
windage of a direct-connected outfit. 


The Richardson-Phenix Company, 
Milwaukee, Wis., has issued bulletin No. 
10 on the Peterson power-plant oil filter 
and accessory apparatus for central oil- 
ing systems. This is a large publication 
that explains how continuous lubrica- 
tion may be made automatic and eco- 
nomical by the use of a proper oil filter. 
The Peterson filter is described in detail 
and some 50 views are shown of various 
sizes of it, its principle of operation, de- 
tail parts, method of application and 
typical installations. Lubricating auxil- 
iaries, such as pumps, tanks, etc., are 
also described. : 


Harrison Safety Boiler Works, Phila- 
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delphia, Pa., issued engineering leaflet 
No. 18, which deals with the testing of 
V-notch weirs. The leaflet contains a 
reprint of two papers on the subject. 
One of these is by James Barr and gives 
the results of exhaustive tests of the 
properties of this type of weir conduct- 
ed at Glasgow University. The other 
paper, by W. S. Giele, describes the 
Cochrane meter-testing plant and its 
varied facilities for testing weir notches 
of various angles and heights. This 
type of weir notch is used in the Coch- 
rane metering heater for measuring 
boiler-feed water. The accuracy of 
this type of weir, together with the ab- 
sence of moving parts in contact with 
the flowing water, is claimed to make 
this meter exceptionally valuable. 


The David J. Braun Manufacturing 
Company, which has been conducting 
a very successful fixture business at 
Washington and Union Streets, Chicago, 
has been consolidated with the Beard- 
slee Chandelier Manufacturing Com- 
pany, of Chicago, Ill, the latter firm 
name being retained for the merged 
organization and the David J. Braun 
Manufacturing Company’s name discon- 
tinued. D. J. Braun and S. D. R. Braun 
have retired. Charles G. Ricklefs and 
Daniel Hesly, treasurer and secretary, 
respectively, of the old Braun firm, and 
the efficient sales and manufacturing de- 
partments of that firm have been trans- 
ferred to the enlarged Beardslee organ- 
ization, also the patterns, tools and ma- 
chinery. The increased design, manu- 
facturing and sales staff and facilities 
of the Beardslee company permit it to 
enlarge greatly the scale and scope of its 
fixture business. 


The George Cutter Company, South 
Bend, ‘Ind., which has controlled the 
J. Lang Electric Company for the past 
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two years, operating the old factory 
under that name in Chicago, has de- 
cided to close the Chicago plant and to 
manufacture all of its products in South 
Bend, under the name of the George 
Cutter Company. The J. Lang Electric 
Company was started some 25 years 
ago by James Lang, who manufactured 
a line of electrical specialties such as 
terminals and knife switches. The prog- 
ress of the company attracted the at- 
tention of Warren Ripple and R. S. 
Ripple, under whose direction the com- 
pany has had a rapid and substantial de- 
velopment. The J. Lang Electric Com- 
pany’s products will be manufactured 
at South Bend, and a Chicago office 
will be maintained at 1311 Steger Build- 
ing, in charge of Otis B. Duncan, for 
many years general manager of the J. 
Lang Electric Company. 


The Mitchell Vance Company, New 
York City, which since its establish- 
ment in 1854 has been a leader in the 
design and manufacture of both artis- 
tic and commercial lighting fixtures, has 
turned over the marketing of its prod- 
ucts to H. W. Johns-Manville Company. 
The latter firm now comprises in its 
organization three distinct divisions of 
important lighting activities: (1) The 
Frink and J-M Linolite sysetms of 
reflectors and lamps for highly special- 
ized and localized illumination; (2) the 
Mitchell Vance fixtures for esthetic and 
commercial lighting, and (3) the pro- 
fessional services of lighting specialists 
and installation services of the con- 
struction departments of the numerous 
Johns-Manville branches in all parts 
of the country. New lighting show- 
rooms of the organization are at 294 
Madison Avenue, New York City, di- 
rectly adjoining the H. W. Johns-Man- 
ville Building. 


Record of Electrical Patents. 
Issued by the United States Patent Office, April 20, 1915. 


1,135,999. Automatic Lighting Control 
for Vehicles. J. G. Egerton, Memphis, 
Tenn., assignor of one-third to G. Eger- 
ton. Flashes rear danger lamp when go- 
ing backward. 

1,136,006. Dimmer for Automoblie-Head- 
Lights. H. C. Harrison, Lockport, N. Y. 
Screen between lamp and glass front. 

1,136,044 to 1,136,047. Oscillation-Recelv- 
Ing Device. G. W. Pickard, assignor to 
Wireless Specialty Apparatus Co., Boston, 
Mass. Four patents on silicon detector 
used in connection with antimony, arsenic 
and bismuth contacts. 

1,136,058. System of Power Transmis- 

sion. E. A. Sperry, Cleveland, O., as- 
signor to American Electric & Controller 
Co. Variable-speed motor regulated by 
make-and-break device in armature cir- 
cuit. 
1,136,062. Electropneumatic Brake. W. 
V. Turner, assignor to Westinghouse Air 
Brake Co., Wilmerding, Pa. Electrically 
controlled air-brake system. 

1,136,075. Storage Battery. P. B. Whit- 
ney, assignor to Mesinger-Whitney Elec- 
tric Co., New York, N. Y. Each cell has 
venting nipple at one of the upper edges. 

j ; . Process of Producing Elec- 
trical Heating Devices. E. L. Wiegand, 
Canal Dover, O. Heating element is in- 
serted into cement base. 

1,136,078. Electric-Current Generator. 
J. M. Wilson, assignor to Splitdorf Elec- 
trical Co., Newark, N. J Special field 
construction. 

1,136,111. Dowel Connection. R. W. 
Erwin, assignor to National Carbon Co., 
Cleveland, O. For carbon-plate terminal 
of dry cell. 

1,136,127. Electrically Heated Tool. J. 
S. Hansen, assignor to O. A. Miller Tree- 
ing Machine Co., Portland, Me. Electric 
treeine fron. 

1,136,139. Corner-Turning 
Automobiles. S. Jackson, 
Electric rear lamp signals. 


Indicator for 
Denver, Colo. 


1,136,165. Electric Drive for Calculating- 
Machines. : . Perkins, Jr., East 
Orange, N. J. Motor controlled by start- 
ing bar and a correction key. 

1,136,194. Device for Motion-Picture 
Printing. <A. Wolfsohn, assignor to Mo- 
tion Picture Appliance Corporation, New 


No. 1,136,239.—Cord Operation of Push-But- 
ton Socket. 


York, N. Y. Electrically operated film- 
printing machine. 

1,136,195. System of Motor Control. E. 
C. Woodruff, State College, Pa. Mas- 
ter controller governs electromagnetic 
switches with interlocks. 

1,136,199. Trolley-Wheel Mount. R. 


Zawericz, Fentleyville, Pa. Harp is flex- 


ibly mounted. 


1,136,200. Antifriction Bearing for Trol- 
ley Wheels. H. C. Adam, Hamilton, Ont., 
Canada, assignor of one-half to J. C. 
Adam. Ball bearing. 

1,136,211. Boller-Cut-Off System. G. W. 
Collin, Bridgeport, Conn. ncludes elec- 

M. Dings 


trically operated valves. 

1,136,215. Magnetic Separator. 
and R. A. Manegold, assignors to Dings 
Electro-Magnetic Separator Co., Milwau- 
kee, Wis. Has a set of polar projections 
with exposed annular peripheral flanges 
and electromagnet windings between the 


projections. . 
1,136,227. Ozonator. L. Goldberg, Indi- 
anapolis, Ind. An electrode inside and 


one outside of a dielectric tube. 

1,136,233. Metal-Working Switch. A. C. 
Johnson, Chicago, Ill., assignor to Produc- 
tion Meter Co. Vibration of machine by 
each piece worked closes circuit of pro- 
duction-recording meter. 

1,136,239. Attachment for Electric- 
Switch Devices. C. J. Klein, assignor to 
Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
Push-button lamp-socket switch can be 
operated by a pull cord. (See cut.) 

1,136,240. Electric Switch. C. J. Klein, 
assignor to Cutler-Hammer Mfg. Co. 
Push-button lamp-socket switch. 

1,136,246. Electric Locomotive with Ca- 
ble-Reeling Mechanism. N. D. Levin, as- 
signor to Jeffrey Mfg. Co., Columbus, O. 
Motor drives reel through sheaves. 

1,136,275. Press for Making Glass in- 
sulators. F. N. Roehrich, Brooklyn, N. Y.. 
assignor to Brookfield Glass Co. Has 
screw plunger shaft. 

1,136,279. Power-Transmitting Device. 
M. L. Severy, assignor to Severy Mfs. 
Co.. Boston, Mass. Includes electromag- 
netic clutches and control therefor. 

1,136,283 and 1,136,284. Mouthpiece-Pro- 
tector for Telephone Transmitters. C. T. 
Smith, Newark, N. J. Cap sections cov- 
ering the mouthpiece are actuated by 
movement of switch-hook. 
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1,136,312. Thermostatic Control for Elec- 
tric Motors. D. P. Cartwright, assignor 
to Frigifax Mfg. Co., La Fayette, Ind. 
Includes a set of beams governing the 
switch contacts. 

1,136,314. Circult-Closer for Troiley Sig- 
nal Systems. R. V. Cheatham, St. Mat- 
thews, Ky. Pivoted arm on trolley ear 
closes circuit when trolley wheel passes 
in one direction. 

1,136,324. Switch Box. C. A. Erichson, 
assignor to Yale & Towne Mfg. Co., Stam- 
ford, Conn. Locking switch. 

1,136,337. Selective Signaling System. 
R. N. Hill, assignor to Western Electric 


Co. For telephone train dispatching. 
1,136,347. Telephone-Exchange Switch- 

board. C. O'D. Lee, Jr., assignor to C. 

O'D. Lee, Sr., Baltimore, Md. Multiple 


board and an auxiliary board for answer- 
ing signals only. 

,136,350. Electrically Driven Clock and 
Other Electrically Driven Running Mech- 
anism. R. M. Lowne, Catford, England. 
Includes pursued and pursuing electric 
contacts mounted so as to move in the 
same circular path. 

Device. E. S. May- 


1,136,355. Musical 
land, New York, N. Y. Suspended tubular 


bell with electromagnetic striking ham- 
mer. 

1,136,365. Electric Water-Heater. C. H. 
Quinlan, Amsterdam, . Y. Casing 


screwed to faucet contains concentric eyl- 
inders with heating coil about inner one. 
1,136,378. Illuminating Device. A. 
Sundh, Hastings-upon-Hudson, N. Y. 
Hollow knob contains a battery and lamp 
surrounded by conical glass shield. 
1,136,383. Case for incandescent-Elec- 
tric-Lamp Sockets. A. Weber, Sr., as- 
signor to Weber Electric Co., Schenectady, 


N. Y. Interlocked connection of cap and 
shell. 
1,136,384. Tubular Conductor for Incan- 


’ 

descent Electric Lamps. G. Weissmann, 
assignor to A. B. Heine, New York, N. Y. 
Concentric conductor for signs or decora- 
tive lighting has threaded socket for lamps 
in its outer shell and axial wire engaging 
center contacts of lamps. (See cut.) 

1,136,404. Headlight. F. Buchanan, 
Syracuse, N. Y. Has a pair of sockets for 
a double-ended incandescent lamp. 

1,136,405. Control Mechanism for Elec- 
tric Motors. J. Buckley, assignor to A. 
Sommer, Boston, Mass. Electrically oper- 
ated advertising device. 

1,136,406. Water System. J. W. Butts, 
Atlanta, Ga. Turning of faucet operates 
circuit-closer. 


1,136,407. Thermal Circuit-Closure. J. 
Carrigan, Seattle, Wash. Needle closes 
alarm circuit. 

1,136,424. Electrolytic Process for the 
Extraction of Copper. N. . Hybinette, 
Christiania, Norway. Includes several 


electrolytic steps. 

1,136,433. Transposition Device for Elec- 
tric Lines. G. W. Neel, Dublin, Tex. 
Tubular metal crossarm with ends bent in 
reverse directions and containing transpo- 


sition wire. g 
1,136,449. Microphone. C. W. Under- 

wood, Crowley, La., assignor of one-half 

to W. M. Egan. Includes compressing and 


agitating blades actuated by the vibrating 


member. 

1,136,464. Engine-Starter. G. G. Chute 
and C. A. Groat, Portland, Ore. Motor- 
driven and electrically remote-controlled. 

1,136,472. Knife-Blade Switch. G. À 
Linton, assignor to F. C. Montgomery, 
Worcester, Mass. Special contact-blade 
eonstruction. 

1,136,477. Transmitting Apparatus for 
Use in Wireless Telegraphy and Tel- 
ephony. G. Marconi, assignor to Marconi 
Wireless Telegraph Co. of America, New 
York, N. Y. Provides a number of con- 
densers in parallel, means for charging 
them in opposite directions alternately 
and for discharging them in regular suc- 
cession through inductive resistances, 

1,136,483. Process and Apparatus for 
Treating Ores. L. E. Porter, Los Angeles, 
Cal., assignor of one-half to H. E. Stock. 
Electrolytic cell and agitator with porous 
diaphragms dividing the vessel into a se- 
ries of anode and cathode compartments. 

1,136,508. Call-Distributing System. H. 
P. Clausen, assignor to Western Electric 
Co. Switch for automatically connecting 
the incoming telephone call to an idle 
outgoing trunk. 

1,136,521. Typographical Composing-Ma- 
chine. M. J. Geel, Vienna, Austria-Hun- 
gary, assignor to Mergenthaler Linotype 
Co. Normally open circuit containing 
lamp is closed by a matrix passing through 
the distributing mechanism. 

1,136,533. Winding Device for Drop- 
Lights. C. V. Johnson, assignor to Indis- 


pensable Mfg. Co., Goldfield, Nev. Drum 
contains contact brushes, cord reel and 
brake. 

1,136,566. Gyrocompass. H. Usener, 
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Kiel, Germany. Motor-driven gyroscope 
with electric regulating device. 


1,136,567. Automatic Train-Stop. F. K. 
Wade, Paterson, N. J., assignor of one- 
half to C. Denny. Electromagnetic 


control for air-brake valve. 
1,136,574. Trolley-Wheel Mount. J. 
der, Augusta, Me. 


Wil- 
Flexible mounting. 
1,136,580. Convertibie Lamp. C. Berg- 
ener, assignor to C. T. Ham Mfg. Co., 
Rochester, N. Y. Oil or electric lantern. 
1,136,593. Arc Lamp. R. Fleming and 
C. A. B. Halvorson, Jr., assignors to Gen- 
eral Electric Co. Has self-contained com- 
pensator for connection to constant-cur- 


rent system. 
1,136,601. Guard. T. B. Harris, Jack- 
Electric alarm for locking 


sonville, Fla. 
mechanism. 

1,136,602. Program Clock. C. O. Heon, 
assignor to Heon Reminder Clock Co., 
Janesville, Wis. Has a number of elec- 
tric spaced contacts movable into and 
out of position for engagement by the 
hand. 

1,136,621. Motor-Controller. W. M. 
Shalleross, assignor to Cutler-Hammer 
Mfg. Co. Series-parallel controller for two 
series motors can also connect for dy- 
namic braking. 

1,136,639. Circuit-Controlier. P. H. 
Zimmer, assignor to Cutler-Hammer Mfg. 


Co. Motor starting box with two inter- 
connected arms. 

1,136,646. Demagnetization of Tools 
Working Magnetically Mounted Work 
Pieces. J. Bing. Eisenlach, Germany. 


Process of preventing shavings from ad- 
hering to the tool consists in constantly 
exposing the tool to an alternating mag- 
netic field. 
1,136,657. Device. 
. E. Date, assignor to Cutler- Hammer 
Mfg. Co. Motor circuit-breaker with dash- 
pot to check opening while starting motor. 
1,136,667. Method and Apparatus for 
Sanding Ralls. J. V. Geraghty, New York. 
N. Y. Electromagnetic method of sand- 
ing rails to prevent and remove corruga- 
tions therein. 
M. M. Gold- 


1,136,668. Motor-Controiler. 
enstein, assignor to Cutler-Hammer Mfg. 


Overload Protective 


No. 1,126,3&4.—Concentric Conductor for 
Display Lighting. . 


Co. Includes solenoid-operated recipro- 


cating contact bridge for rheostat. 


1,136,6£0. Electric Switch. C. J. Klein, 
assignor to Cutler-Hammer Mfg. Co. Re- 
ciprocating pushbar switch for lamp 
socket. 

1,136,681. Switching Socket or Con- 
nector. G. C. Knauff, Chicago. I. Rota- 


tion of plug in socket connector opens and 
closes circuit. 

1,136,683. Wireless Receiving Apparatus. 
J. S. Leach, Brooklyn, N. Y. Telephone 
receiver with special adjustment of mag- 
net coil with respect to diaphragm. 

1,136,684. Induction Light System. J. 
Ledwinka, assignor to Edward G. Budd 
Mfg. Co., Philadelphia, Pa. Vacuum tube 
with axial filament forms closed second- 
ary of transformer. 

1,136,687. Muffler Attachment for Tele- 
phones. J. Litt, Philadelphia, Pa. Air 
cell and shaped mouthpiece attached to 
ordinary mouthpiece of transmitter. 

1,136,688. Starting Device for Internal- 
Combustion Engines. W. D. Lutz, Allen- 
daleborough, N. J. Electric starter. 

1,136,737. Electric Switch. G. B. Thomas, 
assignor to Perkins Electric Switch Mfg. 
Co., Bridgeport. Conn. Push-button switch 
with wire terminals upstanding from base. 

1,136,739. Phonograph. G. S. Tiffany, 
Summit, N. J. The bottom of the rotat- 
ing table carries armature plates that 
may be attracted by electromagnets as a 
brake. 


1,136,741. Border-Cutting Machine. W. 
H. Waldron, assignor to John Waldron 
Co., New Brunswick, N. J. Includes an 


electrically controlled brake. 

1,136,750. Electric Train Signaling and 
Controlling System. A. J. Allard, Rich- 
mond, Va., assignor of one-third to T. F. 


Green and one-third to D. R. Creecy, Jr. 
Block svstem with special contact rails. 
1,136,751. Electric Train Signaling and 
Controilting System. <A. J. Allard, Rich- 
mond, Va. Modification of above. 
1,136,779. Suspension Device of Motors 


Vol. 66—No. 18 


on Tramway or Railroad Motor-Cars. C. 
Delmez, Antwerp, Belgium. Special truck 
construction, 

1,136,781. Bell-Ringing Device. H. D. 
Elliott, Skamokawa, Wash. Includes 
ratchet contact. , 

1,136,789. Testing Device for Accumula- 
tors. ©. P. Fritchle, assignor to Fritchle 
Automobile & Battery Co., Denver, Colo. 
Hydrostatic hydrometer with one tube 
showing constant specific gravity and the 
other variable specific gravity of cell elec- 
trolyte. 

1,136,791. Automatic Traln-Stopping Ap- 
paratus. S. K. Ghosh, Seattle, Wash. 
Combined electric signal and means of 
cutting off propelling power. 


1,136,803. Trolley-Replacer. G. 5 
Hoppes, Springfield, O. On each side of 
the wheel is a conical spirally grooved 


guide wheel. 

1,136,804. a al Lamp. 
and J. L. Subik, Johnstown, N. Y. Auto- 
mobile signal casing has two compart- 
ments with a lamp in each. 

1,136,810. Device for the Comparison of 
Current, Tension, and Power ‘by Self- 
Acting Resistances. M. Kallmann; P. 
Kallmann, Berlin, Germany, administra- 
trix of said M. Kallmann, deceased. In- 
cludes a three-wire system with neutral, 
a meter with main coil in one of the outer 
leads, and a set of resistances of zero 
and high temperature-coefficient. 

1,136,814. Automatic Direction-Indica- 
tor. N. W. Kleinman, Brooklyn, N. Y. 
Electrically operated rear lamp signals for 


automobiles. 

1,136,838. Selective Call Device. H. O. 
Rugh, Sandwich, Tl., assignor to Hall 
Switch & Signal Co. For train signaling 
or dispatching system. 

1,136,842. Cloth-Cutting Machine. M. 
Siegel, New York, N. Y., assignor of one- 
half to S. Solomon. Motor-driven. 

1,136,845. Electric Vaporizer. C. G. 
Tate, assignor to United Motor Equip- 
ment Co.. Chicago, Ill. Exposed resistance 
unit in carbufreter chamber. 

1,136,847. Trolley. F. Thornton, Hunt- 
ington, W. Va. Special bearings and leaf 
contact springs. 

1,136,873. Sign or Advertising Device. 
F. Z. Hanscom, Chicago, IN. Motor: driven 
oppositely rotating illuminated bans. 


H. E. Horning 


1,136,907. Armature for Electric «dl Ma- 
chines. R. M. Warren, assignor »: Sum- 
ter Electrical Co., Sumter, S. C. ° he core 
has H-shaped laminas. 

1,136.912. Telephone Repeater System. 
T. G. Martin, assignor to Auton ic Elec- 
tric Co., Chicago, Ill. Automati two-way 
trunking system with a repeat at one 


end of each trunk. 
Patents Expired. 
The following United States electrical 
patents expired on April 26, 1915 
602,872. Process of Producing Chemical 
Compounds by Electrolysis. J. V’. Richards 
and C. W. Roepper, Bethlehem, 7a. 


602,873. Process of Electroly’ cally Man- 
ufacturing Metallic Sulphides. f W. Rich- 
ards and C. W. Roepper. 

602,895. Electrical Selector. L. W. Cro- 


foot and F. E. Granger, Aberdeen, S. D. 

602,920 and 602,921. Alternating-Current 
Induction Motor. C. P. Steinmetz, Sche- 
nectady, N. Y 


602,922, Electric Arc Lamp. E. Thom- 
son, Swampscott, Mass. 
K oe Trolley. J. E. Wells, Syracuse, 
T. Y. 

602,925. System of Electric Metering. H. 


C. Wirt, Schenectady. N. Y. 

602,950. Electric Massage Appliance. F. 
J. S. Lau, Kansas City, Mo. 

602,953. Electric Luminous Alphabet and 
Tears for Same. D. W. Moore, Newark, 

602,963. Distribution of .clectric Currents. 
E. Thomson, Lynn, Mass. 


603,027. Rheostat. R. W. Ney, New 
Rochelle, N. Y. 

60n otl. Electrostatic Generating Ma- 
chine. A. H. Hoyt. Penacook, N. H. 


603,042. Hinge Connection for Flectrical 
Measuring Instruments. A. H. Hovt. 
603.056. Incandescent Electrice Lamp. M. 
W. Dewey, Syracuse, N. Y. 
603,055. Electrical Retort. H. Eldridge, 
D. T. Clark and S. Blum, Galveston, Tex. 
603,080. Electric Railway. C. F. Holt- 
mann and C. Bergmar 1, Pittsburgh. Pa. 


603,061. Device for Curning-Off Commu- 
tators of Dynamos or Motors. W. H. Jor- 
dan, Brooklyn, N. Y. 

603,063. Rheostat. A. W. Leonard, East 
Orange, N. J. 

605.069. Electrice Cable. N. G. Warth, 
Indianapolis, Ind. 

603,112. Electric “aamp. D. Misell, New 
York, N. Y. 

603,1854. Electropnetumatic Piano Player. 


F. R. Goolman, Los Angeles, Cal. 
603,198. Electrically Propelled Vehicle. 


H. G. Morris and P. G. Salom, Philadelphia. 
603,229, Storage Battery. E. A. Rarber, 
Watertown, N. Y. 
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Possible Electric-Vehicle Market 
and Income to Central Stations 
in Medium-Sized Cities. 

A comprehensive analysis of the 
status of the electric passenger-vehicle 
industry, presented by S. G. Thomp- 
son, of the Public Service Electric 
Company, Newark, N. J., before a re- 
cent meeting of the Electric Vehicle 
Association of America, refutes the 
statement that only in the larger com- 
munities does the electric vehicle find 
its field of application. In fact, there 
are but 72 cities in the United States 
whose population exceeds 75,000 and 
of these only five have over 600,000 
inhabitants, while a comparison of two 
cities where the vehicle development 
bas extended over a period sufficiently 
long to establish these machines shows 
that the ratio of electric passenger ve- 
hicles used to the population is ma- 
terially greater in the smaller com- 
munity. In Chicago, with a population 
of about 2,250,000, there is in use one 
machine for every 750 inhabitants, 
while in Cleveland, with but 25 per 
cent of that population, there is one 
machine for every 340 inhabitants. 

One explanation for this condition is 
that in the larger city, apartment-house 
dwellers predominate, who through 
force of circumstances must depend 
upon public garages for the care of 
their machines, while in the smaller 
cities private garaging is more gener- 
ally possible. As a matter of fact, the 
real business in the electric passenger 
vehicle is to be found among that class 
of buyers with whom depreciation and 
economy of operation are important 
considerations, and it is just that dif- 
ference between public garage charges 
and the expense of maintaining a car 
“on the premises” which deters a ma- 
jority from purchasing. In other 
words, the free use of private garages 
with proper intermittent oversight by 
experts is essential to an active busi- 
ness, and it is in the smaller communi- 
ties that the possibilities for such prac- 
tice exist. Therefore, a wide field of 
application for the electric passenger 
vehicle is to be found in the smaller 
communities, which fact has been 


amply demonstrated in the 13 cities of 


less than 600,000 inhabitants where 
the central stations have energetically 
promoted the use of these machines, 
and incidentally materially benefited 
thereby. 


No less an authority than Dr. Stein- 
metz predicts that the future of auto- 
mobiling belongs to the electric ve- 
hicle. The time has already come 
which witnesses the beginning of the 
change of the automobile from a sport- 
ing proposition to a business proposi- 
tion—from a sporting pleasure vehicle 
to a business vehicle—not used for 
the pleasure of going itself, but for 
going to some place with a definite 


The value of an electric passenger 
vehicle to the central station from the 
point of revenue equals that of an 
average residence; $100 per year per 
machine is a fair estimate of the 
amount of money to be derived from 
this class of business, while the load 
is particularly valuable as being of an 
off-peak character and requiring no ad- 
ditional investment for power-house 
equipment and line extensions. Based 


TABLE I.—POSSIBLE VEHICLE MARKET AND INCOME TO CENTRAL 
STATIONS IN MEDIUM-SIZED CITIES. 


Annual Income Will Pay 
Number Number at $100 4% Interest 
Population of Cities of Machines per Vehicle on 
75,000 to 100,000.................... 22 220 22,000 $550,000 
100,000 to 125,000.................... 10 300 30,000 750,0 
125,000 to 150,000.................... 99 370 37,000 925,0 
150,000 to 200,000................... 3 441 44,000 1,102,000 
200,000 to 250,000.................... 9 600 60,000 1,600,000 
260,000 to 300,000.................... 1 735 73,500 1,837,500 
300,000 to 350,000.................... 5 882 88,200 2,205, 
350,000 to 400,000................... 2 1,029 102,900 2,572,600 
400,000 to 600,000.............000... 3 1,177 117,700 2,942,500 
500,000 to 600,000.................... 3 1,471 147,100 8,677,500 
600,000 and over.................... 5 1,765 176,500 4,412,500 


object. For this purpose, the electric 
automobile may be and is capable of 
doing all that the gasoline car can do. 
While the possibility of long-distance 
touring is a temporary advantage of 
the gasoline machine, when the auto- 
mobile has come to be an every-day 
business proposition and not a sport- 
ing device, this will be a matter of 
secondary importance. When the first 
enthusiasm for automobiling as the 


on the conditions as existing in Cleve- 
land, the possible vehicle market anc 
income in cities varying from 75,000 
to 600,000 inhabitants may be calcu- 
lated from Table I herewith. 

This table is not intended to be in- 
dicative of the maximum business to 
be obtained in such medium-sized ci- 
ties, but of the conditions which would 
exist if developments progressed to a 
point on a par with the present condi- 


TABLE II.—ELECTRIC-VEHICLE CENSUS IN TWO MEDIUM-SIZED CITIES. 


Population 350,000 


Number 


Business of Firms 


sececce woe care sveccosevenscuecesas 


Liquors and mineral waters...... 
Laundries 
Masons’ materials.......................... 


Se cescccs cc cencececetecocccsstoconeceseres 


Oils and paints....................-eccecesecee 
Storage and trucking.................... 
Miscellaneous 


Total. eare ta nec A 163 
Ratio of vehicles to population.. 


t= H : 
E E eae eral EE 


vesaccssasaceeuvoavacseseaasesoves 


Population 260,000 


Number Number 
of Vehicles Number of Vehicles 
Required of Firms Required 
24 8 67 
111 6 40 
ane 4 17 
53 15 162 
154 3 66 
74 1 12 
RON 10 51 


e3 
60 00 

: k 
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16 S 
27 2 13 
49 2 7 
32 7 26 
aaa 2 23 
21 5 27. 
38 s: SSA 
41 6 90 
33 6 27 
81 18 82 
123 31 171 
1097 137 911 
1 to 319 1 to 285 


greatest of all sports will have some- 
what dwindled away, the electric ve- 
hicle will predominate because it is 
within the reach of the average man 
from the viewpoint of economy of op- 
eration, it being a cheap and con- 
veient or on Ot Coe ornotion. 


tions in Cleveland. As it requires an 
annual increase of but 25 per cent in 
the volume of sales of electric vehicles 
over the previous year to produce 
double the number of machines in op- 
eration in a five-year period, it is very 
evident that the figures given in the 
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tabulation do not define the limitations 
of the business, particularly as the me- 
dium-priced electric passenger car is 
now rapidly developing an entirely 
new class of buyers, and the success- 
ful production of a low-priced ma- 
chine is already established. 

Electric Commercial Vehicle. — It 
may be stated broadly that the field of 
application for the electric commercial 
vehicle is the service wherein horses 
are now employed. Naturally a large 
volume of business in this direction is 
to be obtained from the largest cities. 
However, in communities of from 200,- 
000 to 350,000 inhabitants the possible 
vehicle market is considerably greater 
than is generally realized, particularly 
as the development of low-priced ma- 
chines designed to replace the single- 
horse unit is Opening up an extensive 
market among those who may be 
classed as doing “a neighborhood busi- 
ness.” 

As indicating the possible market in 
such cities, the tabulation given in 
Table II is taken from the census of 
two cities of approximately 350,000 
and 260,000 inhabitants. In compiling 
this census small tradesmen and busi- 
ness houses of low commercial rating 
whose horse-vehicle equipment was 
not sufficient to warrant its replace- 
ment by electric machines were elim- 
inated, so that the census may be 
taken as a fair indication of the prob- 
able market in communities of the 
above sizes. 
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Lincoln Highway. The city’s facilities 
for the handling of the vehicles will be 
strained to the utmost. The greater 
proportion of these tourists, many of 
whom will have covered thousands of 
miles in reaching the coast, will prefer 
to return home by rail, shipping their 
cars. 

Now this is a pretty expensive prop- 
osition if handled individually. The 
freight rate on automobiles from Pacific 
coast points to Boston, Philadelphia, 
New York and other eastern cities is 
$7.40 per hundred pounds, which makes 
a 3,000 pound car cost $222.00 to re- 
turn. This is if the car is handled 
alone. If shipped in carload lots, how- 
ever, the rate is cut about in half. For 
instance, the rate to Chicago on indi- 
vidual shipment is $6.80 per hundred; 
if in carload shipment the rate is $3.00. 
Therefore it is of immense. advantage 
to tourists to group or pool their cars 
for shipment to common points. 

The Lincoln Highway Association. 
pursuing its policy of aiding the tour- 
ist in every way possible, has made ar- 
rangements for the handling of this 
important problem and has appointed 
agents on the cost, who will take cars 
at Oakland and handle all the detail of 
arranging for shipment, assembling 
into carloads for different points, at- 
tending to insurance while en route, 
etc. 

After paying a slight charge for this 
service the tourist still saves from 25 
to 50 per cent of what it would cost 


TABLE III.—CONSUMPTION 


AND INCOME CHARACTERISTICS FOR 


POWER WAGONS. 


capacity (input*)........................ 11.3 
Annual K.W.H. input (312 days)... 3,526 
income at 3 cents 


Capacity of Vehicle (in Pounds). 


1,000 2,000 4,000 7,900 10,000 
15.1 Llst 23.7 30.5 35.6 
4,711 5,522 7,394 9,516 11,107 
$141.33 $165.66 $221.82 $285.48 $333.21 
4.4 5.3 5.3 7.2 7.2 
$32.00 $31.30 $41.90 $39.40 $46.30 


Average kilowatt-hour input for all sizes of vehicles...............0000000000000000000n0n0nnnne 6,963 
Average annual income for all sizes of vehicles..............0000000000000000000000100002000000000000 $208.88 
1 Based on standard lead battery equipment. 


Considering the cities for which the 
above census was compiled, the value 
of the power-vehicle load based on the 
average energy consumption for all 


sizes of vehicles (see Table III) 
would be as follows: 
Income 
K.W.H. at 3 cents 
Population Consumption per K.W.H. 
260,000 6,343,293 $190,298.79 
350,000 7,638,411 229,152.33 


In Table III are shown the K. W. H. 
consumption for the various sizes of 
commercial vehicles, connected load, 
and income per H. P.of connected load, 
which latter it will be observed com- 
pares very favorably with other 
branches of power business. 

— ee 


Lincoln Highway Association to 
Save Vehicle Tourists Freight 
Charges. 


Thousands of cars are going to drive 
into Oakland this summer from every 
part of the United States, over the 


him to ship his car individually, the 
amount of saving depending on the 
point of destination, the number of 
other cars going to the same point and 
the weight of the car. 

SSS — 
Co-operative Battery Service to 
Electric Vehicle Users. 

The Boston Edison Company, the 
General Vehicle Company and_ the 
Electric Storage Battery Company 
have entered into an arrangement by 
which battery service will be provided 
to purchasers of G. V. trucks in Bos- 
ton territory. The Edison Company 
will purchase batteries required by cus- 
tomers operating new vehicles, charge 
them, and inspect and garage vehicles 
at a fixed price per mile of service 

operated. 

Sufficient batteries will be kept on 
hand to enable a change of motive 
power at a moment's notice. A garage 
on Atlantic Avenue, Boston, will be 
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headquarters for the service, and 
where truck owners can garage their 
cars here, they will have the advan- 
tages of charged batteries ready for 
immediate installation when the ve- 
hicles come in from their runs. 

The garage will have a hydraulic 
lift and other apparatus to take care 
of the new system. 

The plan is along similar lines to 
one in operation by the Hartford 
Electric Light Company, Hartford, 
Conn., which has resulted in the pur- 
chase of a large number of cars in 
that city. An important consideration, 
in connection with the plan, is that the 
purchaser of an electric wagon knows 
in advance just how much per mile his 
operating expenses of battery mainte- 
nance, charging and garaging will cost. 

ae See 
Chicago Vehicle Meeting. 

On April 22 a joint meeting was held 
in Chicago of the Electric Club, the 
Jovian League, and the Chicago Sec- 
tion of the Electric Vehicle Association 
of America. An address was made by 
John F. Gilchrist, president of the last 
named association, on the subject of 
“Electric Vehicles.” This was followed 
by motion pictures, which told their 
own lessons in regard to electric- 
vehicle use. 

A report was made by P. B. Wood- 
worth, of The Electric Club, for the 
Committee on a Civilian Military Re- 
serve. This committee has been in 
communication with the War Depart- 
ment in regard to this subject, and 
finds that the latter is not yet ready to 
enroll civilians in an engineering corps, 
but has the matter under consideration 
and suggests that the best means for 
training engineers for military service 
is through the National Guard of the 
state. 

Announcement was made of the 
resignation of Vice-President W. D. 
Ray, who is leaving Chicago, and the 
president appointed Victor H. Tousley 
as temporary vice-president until a suc- 
cessor is regularly appointed. 

Announcement was made of a the- 
ater party of Jovians, to take place on 
the evening of May 11. Tickets can 
be procured from Perry Boole. 

Announcement was also made by 
Secretary McCall, of the Vehicle Asso- 
ciation, regarding a Prosperity Day 
parade on April 26. This parade was 
duly held upon the day mentioned, and 
electric vehicles to the number of 275 
occupied a prominent position in the 
line. This event served as an inaugural 
parade at the installation of the new 
mayor of Chicago, William Hale 
Thompson, in office. The Common- 
wealth Edison Company had in line a 
float. as well as 20 trucks and a pas- 
senger car. The Fashion Garage fur- 
nished a float, and many manufacturers 
of electric vehicles were represented. 


May 1, 1915 


CLAIMED that the New Alkaline 
Storage Battery would make the Elec. 
tric Vehicle the cheapest means of Street 
Transportation, but I had only my private 
tests to satisfy me. Today thousands of Edison 
Batteries in thousands of Trucks and Delivery 
Wagons are making Operating Records that 
are easily investigated by all. After the four 


$8 vis or five years of hard service that many of 

Pes these vehicles have had, is it possible to deny 
> N ‘ . - 

Ae p that my claim is proved? 

PPry Thomas A. Edison 

+ | HERE IS ONE RECORD—A REPORT—ON 
| ay 22 FIVE-YEAR-OLD EDISON BATTERIES 


COMPARE THESE 
EDISON FIGURES 
WITH THE COSTS 
OF ANY OTHER 
KNOWN METHOD 
OF DELIVERY 


The Echeom Storage Bariery Plant at Urange, N.J., wa, cor doned 
be the fice ie the Edison Phesegraph Works oa December bn 
7 E - 


Write for Bulletins on the use of Edison Batteries for Lighting 
Country Houses, Ignition and Lighting of Gasoline Cars, Yacht 
Lighting, Railway Train Lighting and Signaling, Telephone, 
Telegraph and Wireless and. High-priced or Low-priced Passenger 
Electrics. 


Edison Storage’Battery Company 


Orange, New Jersey 


Distributors in 


§ New York Chicego Boston Clevetaed Washingtoa 
4 Seo Fraaciseo Les Angeles Pertiand, Oregon Seattle 


2 
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ADAMS EXPRESS COMPANY 


242 WEST 471m STREET 


MOTOR VEHICLE DEPARTMENT 


CLOG STEVENS 
somnum New YORK QDecember 7th 1914 


Edison Storage Battery Company, Atte on of 

Orange, N. J. Bf A. Bachman, 

V.P.& Genl Mngr. 
Gentlemen: - 

Thank you for consenting AO extend from five to 
six years the conditions of guarantee regarding renew- 
èl of positive plate 

erage operating cost per battery per month 
e twenty-two trucks at Indianapolis, equipped with 
Edison Batteries in fiovember 1909)and averaging about 660 
onth, is as follows:- 
YEAR BATTERY MAINTENANCE CURRENT TOTAL 


(Refilling, new solution, (Purchased 


watering, cleaning, all by meter) 
repairs, inspection, etc.) 
1910 $10.05 $17.62 
1911 8.93 16.44 
1912 9.90 17.41 
1913 8.17 15.13 
9.50 16.17. 


prage total operating cost per battery per 


mon bas, therefore, © D or a period of five years. 
a this time verage mileage per truck was about G0,000,) 


which rott the operatim 


tof$.028 per mile.) The 


Y 


batteries are still 
Yours very truly 


-= 
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Superintendent, 
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The Ward Special—A Low-Cost 
Electric Delivery Wagon. 

For some time central-station men, 
particularly in the larger cities, have 
felt that opportunities for great de- 
velopment in the use of electric com- 
mercial vehicles were slipping by, be- 
cause of the lack of low-cost but high- 
grade vehicles adapted for general city 
delivery service with merchandise ca- 
pacities of 700 to 1,000 pounds. It was 
believed that the electric vehicle was 
peculiarly syited to such urban delivery 
service, making many stops with com- 
paratively small parcels and averaging 
some 30 miles a day over fairly well 
paved streets. 

Responding to this demand, the Ward 
Motor Vehicle Company, Mount Ver- 
non, N. Y., brought out last fall what 
has been termed the “Ward Special,” a 
well built and well equipped wagon with 


weed 
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Low-Cost Rectifier and Charging Outfit. 


a rated merchandise load capacity of 750 
rounds, which sells at the low price of 
$875. Many of these vehicles have been 
placed in service in the last few months 
and have given a very good account of 
themselves. A canvass and analysis of 
delivery-service conditions in New 
York City has shown that it costs 
about $30 a month to stable, feed 
and care for the average single horse 
and wagon outfit. Compared to this it 
has been found that the Ward Special 
can be stored, washed and charged for 
about $20 a month. 

The general view of the wagon here- 
with shows that while it is built primar- 
ily on service lines, it is well propor- 
tioned and neatly finished. The chassis 
construction is simple, but of ample 
strength for the requirements of the 
service. Steel channels and angle bars 
constitute the main framing. The 
axles are of drop-forged steel with 
Timken bearings: the rear axle has 
ee oe 4 -= v for the dif- 
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ferential and helical gears. Semi- 
elliptic springs are provided on both 
front and rear axles. Wheel steering 


of the minimum-lost-motion type is 
used. Twelve-spoke artillery wheels 
.are provided with 32 by 2.5 inch Fire- 
There 


stone tires on side-wire rims. 
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and the radius of action 35 to 45 miles 
per charge under average conditions. 
For use with the Ward Special in 
alternating-current districts, a simple 
form of Westinghouse rectifier outfit 
has been developed for charging the 
battery from 60-cycle, 220-volt, single- 


e 
Chassis and Transmission Ward Special Low-Cost Electric Delivery Wagon. 


are two brakes expanding into the rear 
hubs. 

By use of steel panels a light-weight 
and strong body is obtained. It is 
neatly painted, chiefly in shades of 
green. 

The motor is a Westinghouse heavy- 
duty, series-wound machine driving 
through universal couplings the pro- 


phase circuits. This equipment is so 
adjusted as to give an automatically 
tapering charge to the battery. Charg- 
ing procedure consists merely in in- 
serting the charging plug, closing the 
line switch and rocking the mercury- 
arc bulb to start the rectifying action. 
This charging panel is furnished with 
or without instruments at low cost. 


The Ward Special Low-Cost Electric Delivery Wagon. 


pelling shaft and transmission gearing. 
The controller is of the continuous- 
torque type and has four speeds ahead 
and two reverse. Battery power is fur- 
nished by a 42-cell Philadelphia stor- 
age battery with nine plates per cell; 
Ironclad-Exide or Edison batteries are 
supplied at somewhat increased price. 
The rated. speed is 10 miles per hour 


From the foregoing brief description 
it is evident that the entire vehicle 
equipment is of good grade, and that 
the Ward Special is a low-cost but 
not “cheap” wagon. Reduction in con- 
struction cost has been secured by a 
careful selection of materials and b> 
production on a large scale. 

Through arrangements made by the 
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The “PEP” in the 
“fronclad=Exide’” Battery 


“PEP.” It means—"energy,”’ 
“snap,” “full of life,” “always on 
the job,” “ability to do things.” 
Think of Eddie Collins, then define 


it for yourself. 


What’s the use of using a vehi- 
cle battery that may answer your 
ordinary requirements only and 
then does not stand up when it 
comes to emergencies. 


The ‘froncladsExide"" Battery has the “Pep” 
that gives results—whether in pleasure or commer- 
cial “Electrics.” It has “snap” and “vim’—a re- 
sourcefulness that meets emergencies. It’s always 
on the job. It’s always ready to give up whatever it 
has. Technically, it has the ability to discharge at 
high rates and maintain speed. And, furthermore, 
it is the battery of long life. 

The lronclad-Extde’’ Battery is a business 
battery that appeals to business men. It’s a live-wire 
proposition with plenty of “Pep.” | 

These statements become very real when you read 
the new ‘“fronclad-Extde”" testimonial book. Our 
nearest office will send you a copy upon request. 


THEELECTRIC STORACEBATTERYCO. 


Manufacturer of 


£.5.8.C0.532 


The “Cbloride Accumulator”, The “Tudor Accumulator” 


The “Exide”, “Hpcap Exide”, “ThineExide’’ and “fronclad-Extde’’ Batteries 

New York Boston Chicago Washington PHILADELPHIA, PA. Denver San Francisco Seattle St. Louis 

Cleveland Atlanta Pittsburgh Detroit 1888-1915 Rochester Los Angeles Toronto 
13 **xtde’’ Depots 
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Ward Mctor Vehicle Company with 
the publishers of “The Electric Vehicle 
Handbook,” by Cushing and Smith, a 
special edition of this valuable book 
has been issued, in which there is a 
supplementary chapter devoted to the 
“Ward Special.” It describes the 
mechanical and electrical equipment of 
the vehicle, and gives valuable instruc- 
tions regarding its proper care. A copy 
of this edition is furnished to each 
purchaser of this delivery wagon by 
the manufacturer. 


— —-——— a 


Mr. Ward Comments on the Low- 
Cost Efficient Electric. 


In the discussion on electric vehicles, 
which formed the general topic for the 
second day of the recent Question Box 
convention of the New England Sec- 
tion, National Electric Light Associa- 
tion, and which was summarized in the 


Genemotor Ready for Installation. 


AND WESTERN ELEC- 
1915, a prominent 
manufacturer said that 
yet at hand 
efficient electric can 


ELECTRICAL REVIEW 
TRICIAN of March 27, 
electric vehicle 
he thought the 
when a low-cost, 


time not 


be produced. This remark has drawn 
forth the following 
Charles A. Ward, secretary-treasurer of 
the Ward Motor Vehicle Company: 


“We exceedingly regret the statement 


comments from 


appearing on page 600 of your March 
27th issue, that the time has not yet 
come when an efficient, low-cost elec- 
tric could be produced. We have been 


actually manufacturing such a vehicle 
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for over five months past, having an- 
nounced it at the Electrical Show in 
New York in October of last year. 

“As to its efficiency in operation, we 
are pleased to refer you to the 30-day 
test, copy of which is given herewith, 
and concerning which we call your par- 
ticuar attention to the excellent mile- 
age for the current consumption in- 
volved, together with the excellent 
showing in the way of overload or ex- 
cess capacity. 

“You will aso be' interested to learn 
that here in the metropolitan district 
we are offering a five-year maintenance 
guarantee, whereby the customer is ab- 
solutely assured that his average annual 
maintenance expense over the entire 
five-year period will not exceed the fig- 
ure of $300 annually. This is based on 
an average daily mileage of 25 miles, 
and accordingly works out at the rate 
of 4 cents per car mile, maximum. 


“Again, we express the regret that 
this statement, through no real fault of 
yours, should have appeared.” 


ANALYSIS OF PERFORMANCE FOR 
THIRTY WORKING DAYS OF 
WARD SPECIAL. 

Days, Operated. a ac 30 
Miles traveled....................... tet 
Kilowatt-hours used.. 319.5 

Number of miles per kilowatt- 


bour oe eck cigs ee 3.57 
Greatest energy «í ‘onsumption 

for one day.. pees 13 K.W.H. 
Smallest energy consumption 

for one day ee 10 K.W.H. 
Average energy consumption 

TOP ONS | DB Y x. is censcccsncccccchassdcibeaksa-call Oc. Bea NV oles 
Shortest run..... OF SEE eee 33.5 miles 
LONTAR TU aa 46.5 miles 
Average run.. 38.01 miles 


Greatest merc handise loz di.. 1,500 Ibs. 


__, 
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Smallest merchandise load... 500 Ibs. 
Average merchand load?’........ 1,000 lbs. 
Current cost per car-mile at 3 

cents per K.W.K...................... 30.008 
Current cost per car-mile at 4 

cents per K.W ES EEX .011 
Current cost per car- mile at 5 

cents per K W.H ae .014 


Maintenance (maximum esti- 
mate), wee repairs and 
renewal of all mechanical 
and electrical parts, includ- 
ing tires, battery, and paint- 
ing of wagon, should not ex- 
ceed per car-mile................... 04 
1 The rated merchandise load capacity 
of this car is 750 pounds. The above per- 
formance was therefore accomplished with 
an average overload of 250 pounds of mer- 
chandise and in no instance was the car 
run with less than 500 pounds of merchan- 
dise òn the springs. 
— ae OS 


The Genemotor—New Self-Start- 
ing and Lighting System for 
Ford Cars. 

A new self-starting and lighting sys- 
tem, known as the Genemotor system, 
has recently been designed and is now 
being manufactured by the General 
Electric Company, particularly for in- 


Genemotor Installed as Part of Automobile Equipment. 


stallation on Model T Ford automo- 
biles, of which there are said to be over 
600,000 in use at the present time. 

The principal mechanism, of the sys- 
tem consists of a single electrical unit, 
wound for 12 volts, which operates as 
a generator or a motor, as the case 
may be, and the necessary accessories 
for attaching to and operating on the 
In addition, a six-cell, 42 am- 
pere-hour battery, especially manufac- 
tured by the United States Light & 
Heating Company for use with this 
equipment, is included. The outfit thus 
combines the functions of a generator, 


“oO 


Ford car. 
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Books on 
Electric Vehicles 


“The Electric Vehicle Hand-Book” 


By H. C. Cushing, Jr. and Frank W. Smith 


Fellow Am. Inst. Elec, Engrs. President Electric Vehicle 
Publisher of “The Centrai Association of America and 
Station,” the official organ of Vice Pres. United Electric 
the Electric Vehicle Associa- Light & Fower Co., New 
tion of America. York. 


362 Pages, Fully Illustrated, Flexible Leather Coyer, Pocket 


Size. Price, $2.00. 
CHAPTERS 


I.—Electric Vehicle Development. By William P. Kennedy, 
Consulting Transportation Engineer. 
II.—Lead Storage Batteries; Descriptive Lead Batteries; 
Charge and Discharge Rates; Care of Storage Batteries. 
III.—Care of Lead Storage Batteries; Assembling and Put- 
ting New Batteries into Condition; Charging; Charging 
Overnight; Emergency Charging; Inspection; Blectro- 
lyte; Cadmium Readings; Lead Burning. 
IV.—Commercial Types of Lead Storage Batteries. 
V.—Alkaline Storage Batteries; Description and Care. 
VI.—Charging Apparatus and Charging Stations; Alternating 
Current Apparatus; Isolated Plants, 
VII.—Measuring Instruments, Electrical and Mechanical. 
VIII.—Wheels, Rims and Tires; Their Care. 
IX.—The Motor Construction and Care. 
X.—The Controller, Construction and Care. 
XI,—The Chassis, Its Components, Their Upkeep. 
XII.—Association and Publications Identified With the De- 
velopment of the Electric Peeters 
XIII.—Comparative Cost Data. 5 


The Automobile Hand-Book 


By L. ELLIOTT BROOKES, Assisted by Other Well-Known Experts 


Revised and Enlarged 1911 Edition. 16mo, over 650 Pages and 
over 820 Illustrations. Full Leather Limp, Round Corners, Red 
Edges. Price $2.00. 


The automobile hand book is a work of practical information 
utomob mechani ving 


con- 
struction, care and operation of gaso and electric automobiles, 
imcludiag road troubles, motor troubles, carbureter troubles, 
tion troubles, battery troubles, clutch troubles, starting 
With numerous tables, useful rules and formulas, wiring diagrams 
and over 820 illustrations. 

Power transmission is thoroughly discussed, and the various 

of transmitting the power from the motor to the driving 

axle are analyzed and compared, 

The perusal of this work for a few sy ye Mo og troubles 


occur, oftem not only save time, money, rry, but give 
greater confidence in the car, with regard to its a ene qualities on 
the road, whem properly and intelligently cared for. 


This is a brand new book from cover to cover—1911 Edition— 
and must not be confounded with any former editions of this 
popular work. 


PRACTICAL AUTOMOBILE DICTIONARY. By S. KRAUSZ 

ae -German; Frenckh-English-German; German-French- 

English. With an introduction by O. J. Glidden. Twelve thou- 

sand technical terms and other words employed in connection 

with motor cars and motoring. For use ia office, factory, repair 

shop ary wis in foreign lution. 16mo. Leather. 129 
pp- ce $2.00. 


SELF-PROPELLED VEHICLES. By me E. HOMANS 
vi ee arasen a of ail so of automobiles. lea” Seventh Haition’ 
revised, 500 illustrations. 6x9. Cloth. 667 pp. Price $2.60. 


The various theories amd problems involved in the construction 
and Se of the prevai types of motor road carriages have 
been stated as clearly as ble, in order that the involved situa- 
tions may be readily comprehended by aati readers. The funda- 
mental principies of the several types of motor, particularly of the 
— engine, which is the wast understood of all, have been 
ated at considerable length, order that the facts may be 
thoroughly comprehended in ele new relations, 


THE AUTOMOBILE. By P. N. HASLUCK 


A practical treatise on the construction of modern motor-cars, 
steam, gotzol, electric and ghee Three volumes. 
-r> ai 1,260 illustrations. Cloth. 


it pp. Price $16.00 


ery handsome set t instructive books brougkt up to date in 
the third volume containing many elaberatc illustrations of cars 
now use. 
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GENERAL MOTORS COMPANY 
off-peak load. A five-ton truck 
is five times as great a consumer 
of electric current as the average 


TRUCKS 
city residence—and what is more 


Boost Your 
ka 
Night 
Demand 
By fostering the use of electric 
trucks in your community you 
important, the demand is great- 


are planting seeds that will bear 
fruit in the form of a profitable 
est between midnight and 6 A. 
M. in the valley of your load. 


Active interest on your part will 
add electric truck connections to 
your lines. We will welcome the 
opportunity to co-operate with 
you. Why not ask for details 
regarding our complete line of 
electric trucks and their adapt- 
ability to your territory. We 
build 8 capacities from 1,000 lbs. 
to 6 tons. 


GENERAL MOTORS TRUCK Co 


One of the Units of General Motors 
Company 


PONTIAC, MICHIGAN 
Direct Factory Branches: New York, Boston, 
Chicago, Philadelphia, St. Louis, Kansas City, 


San Francisco. 
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which furnishes the primary current 
that is stored for starting the car and 
operating the various lights, as well 
as those of a motor for spinning the 
engine in starting. 

` The Genemotor is fully inclosed, 
about 10 inches long overall, seven 
inches in diameter and weighs about 52 
pounds. It is supported rigidly on the 
right-hand side of the Ford engine, 
viewed from the front, by ‘a pressed- 
steel bracket secured at three points. 
‘This bracket can be attached without 
drilling or tapping any holes. The base 
of the bracket rests on the lower flange 
of the engine frame and is fastened to 
it by the bolts holding the crankcase 
up to the body of the engine. The 
front upper support is formed by a por- 
tion of the bracket that is clamped be- 
tween the cylinder-head casting and the 
nozzle through which the water circu- 
lating around the engine cylinders 
passes to the radiator. The third 
point of support is effected by clamp- 
ing a portion of the bracket between 
the main cylinder casting and the noz- 
zle through which the cooling water 
passes from the radiator around the 
cylinders. The Genemotor itself, be- 
ing circular, is carried on a malleable- 
iron support riveted to the bracket. 
The position of the outfit on this sup- 
port is determined by adjusting screws, 
and it is rigidly clamped in position 
by means of a steel band provided with 
a tension screw. This method of 
mounting permits adjustment of the 
Genemotor both for alinement of the 
sprocket gears and tension of the driv- 
ing chain. The installation is fully 
covered and protected by the engine 
hood when the latter is closed. 

As a motor, the machine will develop 
a torque of about 45 pound-feet, and 
the torque developed at the engine 
shaft by means of the selected gear ra- 
tio has been found amply adequate to 
start a Ford car under very severe 
conditions of tight adjustment in the 
engine and cold weather. The storage 
battery is carried on the right-hand 
running board of the car, and is em- 
ployed to store energy while the car is 
in motion for supplying the starting 
and lighting system when the car is 
at rest. 

When the car has attained a speed of 
about 11 miles per hour, the Genemo- 
tor, acting as a generator, develops an 
electro-motive force sufficiently high 
to overcome the normal voltage of 
the battery and permit charging to 
take place. At this point, the reverse- 
current relay operates, closing the cir- 
cuit between the generator and bat- 
tery, and charging begins at a low 
rate, the current gradually increasing 
as the speed of the car increases to a 
maximum of slightly over 10 amperes. 

A 26-tooth steel sprocket is mounted 
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on the engine shaft at the point where 
the crank is ordinarily applied. A 13- 
tooth steel pinion, mounted on the 
motor shaft, drives this sprocket and 
thus the engine through a silent chain 
of special design. The Genemotor is 
running either idle, as a motor, or as 
a generator, at all times while the en- 
gine is in motion, and thus all clutches 
are eliminatéd. The fan is driven by 
a belt from the Genemotor-shaft pul- 
ley, mounted outside of the sprocket, 
to a split pulley provided for clamping 
onto the standard fan pulley. 

The main switch and reverse-cur- 
rent relay are mounted in an inélosed 
metal case on top of the Genemotor 
and are readily accessible. The switch, 
which controls the motor, is closed 
through a cam actuated by a push rod 
extending through the dashboard of 
the car and terminating in a knob con- 
veniently located near the steering- 
wheel column. The contacts are of the 
multiple-leaf pattern and the switch 
is provided with a mechanism that 
assures a quick break on opening. The 
reverse-current relay prevents current 
feeding back to the generator when the 
latter is operating at low speed or 
when the engine is not running. 

The lighting switch, mounted on the 
dashboard at the right-hand side of 
the spark coil as one sits in the car, 
enables any group of lights or all of 
them to be thrown on or off. It is 
applicable either to the straight dash 
or the new cowl-hood dash on Ford 
cars. The wiring system is metallic 
throughout, no ground return being 
used. On the Sedan, Coupelet and 1915 
models, the lighting switch is placed 
on the upper left-hand corner of the 
heelboard under the driver’s seat. 

Inasmuch as the Genemotor begins 
to charge the battery at the low car 
speed mentioned, the factor of econ- 
omy is evident. When the engine 
stops, the reverse-current relay auto- 
matically opens the battery circuit. 
The salient feature of the Genemotor 
is, therefore, its simplicity. It requires 
no attention from the driver other than 
a push with the foot to start the car 
and a twist of the switch to turn on 
the lights. 

The Genemotor with a complete 
equipment, exclusive of lamps, retails 
to the user at $75. The system can 
be readily installed by anyone with a 
fair degree of mechanical knowledge, 
or at any garage, at reasonable cost. 

Arrangements have been made with 
A. J. Picard & Company, 1720 Broad- 
way, New York City, for the exploita- 
tion and distribution of the equipment 
for use with outstanding Ford cars. 
This firm will supply Genemotors to 
retailers and owners of garages, who 
in turn will place them with owners 
and users of the Ford car. 
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New York Electric Vehicle Asso- 
ciation Guarantees Used Cars. 
Members of the New York Electric 

Vehicle Association have decided that 

one of the best advertisements of an 

electric automobile is its constant use 
and that slightly used cars on dead 
storage retard the sale of new ones. 

The association has in its garage, Cen- 

tral Park West and _  Sixty-second 

Street, a number of used electric pleas- 

ure vehicles which have been turned 

in in exchange for new cars by mem- 
bers of the Association and which are 
now to be sold at reasonable prices. 

All of these cars have been taken 

apart, and every detail of their con- 

struction examined by an expert engi- 
neer so that the association will give 

a guarantee with every car sold. The 

adoption of this extraordinary princi- 

ple of the seller standing back of a 

used car speaks for itself of the con- 

fidence which the electric vehicle peo- 
ple have in their product and the cer- 
tainty which they feel in the ability of 
the electric to last and to stand up. 

The association expects soon to ac- 

quire a number of used electric trucks 

and will adopt the same policy with 
these as with the pleasure vehicles. 
baama a 


Reasons for Users of Electric 


Trucks. 

The following cogent reasons for 
purchasing electric trucks are given in 
an advertisement of the United Electric 
Light Company, Springfield, Mass., in 
a local newspaper: 

“High-grade electric trucks are 100 
per cent faster than horses. 

“From 25 to 50 per cent cheaper to 
operate. 

“Require 75 per cent less space than 
horses. 

“Free from war prices, disease and 
broken limbs. 

“Sanitary, odorless, practically noise- 
less. 

“Require minimum reserve equipment 
to give uninterrupted service. 

“Long lived; interchangeable parts; 
minimum repairs; ex-teamster drivers; 
casy on tires. 

“Efficient because representing a 
lLigh-grade engineering product, built 
especially for a given task.” 

——___—.-<-@——___—_—_ 


Chicago Vehicle Men Discuss 
Electric Industrial Trucks. 

At the meeting of the Chicago Sec- 
tion, Electric Vehicle Association of 
America, on April 27, two papers were 
presented on electric industrial trucks. 
W. F. Hebard described the vehicle 
made by the Buda Company, of 
Harvey, Ill., and T. H. Smith described 
the new electric tractor made by the 
Mercury Manufacturing Company, Chi- 
cago, II. 
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` greatest magnitude. 


ELECTRIC PROPULSION OF SHIPS. 

The installation of motor drive upon the collier Jupiter 
two years ago and the subsequent remarkably success- 
ful operation of the equipment demonstrated not only 
the feasibility but the great advantages of electric pro- 
pulsion. The Jupiter, however, does not represent the 
type of vessel in which these advantages will reach their 
It is therefore pleasing to note 
that the Navy officials have finally been won over suf- 
ficiently to sign a contract for electric propulsion of a 
battleship, and the California has been selected for a 
trial of this equipment. 

Among modern methods of drive, the electric equip- 
ment has two chief competitors, the direct-connected 
steam turbine and the geared steam turbine. Super- 
ficially the former seems to have the advantages of sim- 
plicity and lower first cost. Practically this is not true, 
sinceamultiplicity ofturbine units required for revers- 
ing, etc., adds not only to the expense but to the weight 
and space required. The electric equipment proves more 
favorable from these standpoints. It is, besides, more 
efficient, the losses in the two conversions of energy in- 
volved being more than balanced by the fact that neither 
turbine nor propeller can run at the most favorable 
speed when they are directly connected. In flexibility 
the electrical equipment is far in the lead. It can not 
only vary the speed and direction of rotation of the pro- 
pellers simply and with slight additional control ap- 
paratus, but it can maintain good operating efficiency 
under these different conditions of service. 

The interposition of gearing between turbine and 
propeller shafts permits a better selection of their re- 
spective speeds and thus improves the efficiency attain- 
able. It leaves the speed ratio fixed, however, and hence 
efficient operation is confined to a single speed. This 
condition may be suited to a freighter, and this type of 
vessel may achieve as low a steam consumption with a 
geared turbine as with electric motor drive. The con- 
dition does not fit operating requirements of a war 
vessel, which normally cruises at moderate speed, but 
must be equipped for high-speed service during hostili- 
ties. The latter conditions are met pre-eminently by 
electrical drive. 

These points were very lucidly brought out by Mr. W. 
L. R. Emmet in his recent talk before the Western 
Society of Engineers, as reported in the last issue. Mr. 
Emmet made no comparison between the steam turbine 
and the internal-combustion engine as a prime mover, 
and it may be that the latter, combined with electric 
drive, will take its place at some future date among the 
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preferable forms of drive. The present development of 
the internal-combustion engine with respect to large 
blocks of power does not, however, make it an active 
competitor as regards ships of large size. 

The economy of the electrical equipment was strik- 
ingly brought out by the statement that a saving of 
$150,000 a year could be effected in the coal bill of the 
Lusitania if that vessel were equipped with electric 
drive. Then there is the advantage of locating the 
prime mover in any favorable location, regardless of the 
propeller shaft. Requirements of space, weight and 
initial investment are less for electrical equipment. These 
facts, combined with simplicity of control and simplicity 
and infrequency of repairs, makes it apparent that elec- 
tric propulsion of ships faces an immense future de- 
velopment, not only in battleships, for which it is 
peculiarly fitted, but also in large vessels of the mer- 
chant marine. 


PHYSICAL EXAMINATION FOR ELEC- 
TRICAL WORK. 

The necessity for physical examinations before 
undertaking certain lines of work has long been rec- 
ognized. Thus it is necessary to eliminate from the 
candidates for locomotive engineers and other train 
operatives those who have defective color vision. A 
definite standard of general physical fitness is set for 
recruits in the army and navy. In some cases the 
necessity for meeting such tests is based upon the 
protection of patrons or of the general public, in other 
cases upon the safety of the worker himself, and in 
still others upon financial considerations connected 
with liability for damages or for pensions arising 
from injuries due to physical unfitness. The two lat- 
ter considerations have become more impelling under 
the type of workmen’s compensation act which has 
recently undergone legal enactment in a number of the 
states. There is also the consideration that the quality 
of the work done, other things being equal, will depend 
upon the physical as well as the mental fitness of the 
worker. 

Little attention has been given to the desirability of 
physical examinations for electrical workers, although 
the matter was brought up at a recent meeting of the 
Association of Iron and Steel Electrical Engineers in 
connection with steel-mill work. 

We have before called attention in these columns 
to the excellent results secured from preliminary tests 
of telephone operators. In this case the question is 
more of a psychological than a physical one, as the ques- 
tion of fitness for the work depends upon temperament, 
speed of reaction, etc., and the element of danger scarce- 
ly enters. In the case of linemen and station attendants 
who must handle high voltages the item of good heart 
action becomes of importance. Persons subject to heart 
disease are in far greater danger from electric shock 
than are normal persons. Some such disorder is prob- 
ably responsible for the occasional cases of deaths from 
shock at moderate voltages. It is probably true that a 
majority of deaths from electric shock could be pre- 


REVIEW AND WESTERN ELECTRICIAN 


VoL 6—No. 19 


vented by proper attempts at resuscitation promptly 
made. Nevertheless it would be preferable to recognize 
cases of weak heart beforehand and place such individ- 
uals in positions where there would be no probability 
of contact with conductors at even moderate voitages. 

Similarly, epileptics should not be permitted to work 
in rooms where there is moving machinery or high-vol- 
tage conductors. Men subject to vertigo are not suited 
to pole-line work or other occupations where there is 
especial danger from a fall. And so the list might be 
continued. 

With respect to communicable diseases, examinations 
should be made wherever large bodies of workers are 
brought together forthe benefit of both the subject and his 
associates. The subject may often be cured if treatment 
is given in the preliminary stages of disease, and his 
fellow workers have the right to protection from expos- 
ure. Tuberculosis, trachoma, syphilis and other com- 
mon diseases may easily pass unnoticed without special 
examinations, and sometimes large numbers of workers 
are infected before the source of contamination is lo- 
cated. Initial examinations would prevent such occur- 
rences. Trachoma seems more common in shops em- 
ploying large numbers of immigrants, but other com- 
municable diseases are equally common among Amen- 
cans. 

Prevention is always better than cure, whether it be 
applied to disease or to accident. “Safety First” is an 
excellent motto, and its full application involves placing 
every employee in a position for which he is fitted. 
physically as well as mentally. Proper attention to this 
feature of selection pays for itself in better service or 
output, fewer accidents to persons, less damage to prop- 
erty and lower payments for compensation. In short, 
it pays from both the humanitarian and the financial 
standpoints. 

INDUSTRIAL ELECTRIC HEATING. 

The term “electric heating” is likely to bring to mind 
the coffee percolator, the flat iron, the toaster, or pos- 
sibly the glue pot. Most of us think of its application 
in small units. In those parts of the West where coal 
is scarce and water power plentiful, the idea is asso- 
ciated with electric cook stoves and radiators. In in- 
dustrial applications, where cost is usually the prime 
consideration and convenience is secondary, probably 
few of us realize the advances which electric heaters 
have been making. Nevertheless instances of such ap- 
plications are not wanting, as is evidenced by the enam- 
eling oven installed in Toledo and by the electric baking 
oven at Toronto, recently described in our pages. Sim- 
ilar applications of electric power have reached propor- 
tions such that there are enough specialists in this line 
to organize an association and as a result we have the 
Industrial Electric Heating Association, with Mr. A. 
K. Young as president and Mr. Homer J. Kunz as sec- 
retary. 

We trust the Industrial Electric Heating Associa- 
tion will be successful in developing a wider use of elec- 
tric heating. 
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REGULATION OF SECURITY ISSUES. 

Under state regulation of public utilities, it has be- 
come common to require approval of new issues of 
the securities of such corporations by the state utility 
commission before such securities can be legally is- 
sued. Such approval usually involves an investiga- 
tion of the purposes for which the proceeds of such 
securities are to be applied and a subsequent report 
of the actual expenditures made for such purposes. 
It also limits the price at which securities are sold. 
Obviously this affords a certain amount of protection 
to investors and in certain cases it may also aid the 
utility corporation to obtain a market for the securi- 
ties. - 

Objections have been raised in some quarters to 
this control of security issues by government officials 
on the ground that such approval by constituted 
authority amounts to a guarantee on the part of the 
Government that such securities represent a sound 
investment, and that any future action by the Gov- 
ernment whose result would be a lessening of the 
market value of the securities would be inhibited. 
Even though the Government would not be legally 
bound in such a case, it 1s claimed that a moral obli- 
gation exists to maintain as far as possible the value 
of such securities unimpaired. 

This point does not seem to us to be well taken. 
Approval of an issue of securities by a utilities com- 
mission merely indicates that the securities in ques- 
tion are being issued in conformity with the law and 
that the purposes for which the funds are to be ap- 
plied is one which is authorized by the public utilities 
act. The future value of any issue of stock will de- 
pend upon the total amount of securities outstanding 
and upon the value of the property owned by the cor- 
poration, as well as other influences, and these are 
usually matters over which the utilities commission 
has not had control. Moreover, official approval is an 
indication not of value, but rather of the legality of 
the issue. Responsibility of a commission, or of the 
state itself in the matter, is no greater, or indeed not 
as great, as that of an investment banker who has 
investigated a particular issue of securities and rec- 
ommended them to his clients. Such a recommenda- 
tion indicates that the banker has made an investi- 
gation, and that in his judgment and that of his legal 
adviser, the investment is a good one. No one would 
think of holding such a banker financially responsible 
in case of the slump of the given securities, even 
though in a particular case, for the sake of his reputa- 
tion, of the good will of his customers, or the future 
of his business, some banker might consider it good 
policy to pocket the losses. Only in case of wilful 
misrepresentation or intent to defraud would the 
banker be held liable for his clients’ losses. 

Approval of an issue of securities by a government 
commission may make a separate inquiry into the 
validity or legality of an issue superfluous, but it is in 
no sense a guarantee of the value of the securities. 
It may assure the existence of physical property cor- 
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responding to the capital in question, but the future 
value of such property is an entirely separate mat- 
ter. No doubt attempts have been made in the past 
by promoters or dealers in securities to represent that 
commission approval carries some guarantee to the 
investor, and such attempts by the unscrupulous may 
be expected in the future, but such representations 
are merely efforts to mislead the uninformed and can- 
not be regarded as placing any legal or moral obliga- 
tion upon the Government to maintain or assist in 
maintaining the value of such securities. The pro- 
posal that capital stock shall be issued without any 
face value might assist in removing complications and 
misunderstandings in such matters. 


ELECTROPLATING WITH COBALT. 


Probably no other paper presented at the spring meet: 
ing of the American Electrochemical Society, which 
was reported in the last issue, is of such general interest 
as the one by Messrs. Kalmus, Harper and Savell, deal- 
ing with the electrodeposition of cobalt. This is on ac- 
count of the facts brought out indicating that cobalt 
may well replace nickel in a great many applications 
where nickel plating is now used. For the past 20 years 
nickel plating has been widely utilized to protect other 
metals, such as iron, from oxidation, and to give a fin- 
ished surface which would take a polish, have an at- 
tractive appearance, and not be easily corroded. The 
performance of nickel has not, however, been ideal. 
Peeling of the nickel has not been uncommon, and oxi- 
dation is not unknown. | 

Cobalt is in appearance somewhat similar to nickel, 
but it has a bluish cast. Its specific gravity 1s about 
8.8, or nearly the same as nickel, but its hardness is 
greater than that of either nickel or iron. This is a 
very desirable quality in a plating metal. The electrical 
conductivity is slightly greater than that of nickel. As 
far as its physical properties are concerned, cobalt would 
no doubt be satisfactory as a substitute for nickel, and 
would have some advantages over the latter. Its wide 
commercial use will depend upon the cost of the metal 
and of the plating operation, the rapidity with which 
the work can be done, and the adherence of the deposit. 
The authors of the paper provide some interesting in- 
formation on these points. 

Where suitable plating solutions are used, the de- 
posits (on a variety of metals) are found to be firm, 
adherent, hard and uniform, and can be deposited at a 
much more rapid rate than is feasible with nickel. 
Equal protection to the plated surface is afforded by a 
much thinner deposit of cobalt than of nickel. This not 
only offsets a higher unit price for the metal, but en- 
ables a larger daily output of work from a given plant. 
The power consumption is also less for cobalt. 

If these results can be attained in every-day com- 
mercial operation, as they have in the laboratory tests 
at Queen’s University, there is a bright prospect for 
cobalt displacing nickel in a great deal of plating work. 
From almost every point of view cobalt appears superior. 
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Program of Oklahoma Association Louisville Jovians to Organize Per- 


Meeting. 

The fourth annual convention of the 
Gas, Electric and Street Railway As- 
sociation of Oklahoma will be held at 
the Lee Huckins Hotel, Oklahoma 
City, May 12 to 14. At the session on 
Wednesday afternoon there will be an 
address of welcome by Mayor Ed 
Overholser, the address of President 
George W. Knox, a paper by A. L. 
Mullergren on “The Modern Generat- 
ing Station,’ and a paper by J. J. 
Johnson on “The So-Called  Jitney 
Service.” 

There will be two sessions on Thurs- 
day at which the following papers will 
be presented: “Utility Appraisals un- 
der Order No. 774,” by George B. 
Saunders; “Analysis of Rates of Gas 
and Electric Utilities in Oklahoma,” 
by R. W. Stinson and Homer Liver- 
good; “Relative Values of Coal, Oil 
and Gas as Fuels for the Production of 
Electric Power,” by E. E. Hunter; 
“Supply and Demand of Natural Gas 
in Oklahoma,” by W. J. Dibbens. . 

On Friday there will be a session in 
the morning, with annual reports, gen- 
eral business, election of officers, ques- 
tion box and the two following pa- 
pers: “Care and Sale of Supplies and 
Current-Consuming Devices by Public 
Service Companies,” by Galen Crow; 
“Public Utilities—Their Customers— 
and the Public,” by Noel R. Gascho. 

On Wednesday evening there will be 
a barbecue at Briarwood Park; on 
Thursday evening a banquet, and on 
Friday evening a Jovian rejuvenation. 
On Friday afternoon there will be a 
sight-seeing trip. 

nS gy 
Cincinnati Electrical League 
Formed. 

The Cincinnati Electrical League, 
which has been organized by J. S. 
Rickard, of New York, with the local 
branch of the Jovian Order as a nu- 
cleus, held its first meeting last week, 
with an attendance of 75 electrical 
men. President W. W. Freeman, of 
the Union Gas & Electric Company, 
acted as toastmaster, lending the 
weight of his influence to the project 
of forming a strong association of 
electrical men in all branches of the 
industry. 

eee eee 
Annual Meeting of Fire Protection 
Association. 


The nineteenth annual meeting of the 
National Fire Protection Association 
will be held at the Hotel Astor, New 
York City, May 11 to 13. Among the 
reports to be presented are one from 
the Electrical Committee of which F. 
E. Cabot is chairman, and one from 
the Committee on Signaling Systems, 
of which Ralph Sweetland is chair- 
man. 
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manent Electrical Exhibit. 

Louisville Jovians are behind a 
movement which is being organized 
with the object of erecting and equip- 
ping a permanent electrical display 
building as a part of the plant of the 
Kentucky State Fair. It is proposed to 
raise a fund of $10,000 for the purpose 
and various electrical and electric sup- 
ply interests in the state, or represent- 
ed in the state, will be asked to con- 
tribute to the fund and to contribute 
apparatus. Robert Montgomery 1s di- 
recting organization of the campaign, 
and it is the hope of the Jovians as- 
sociated with him to have the building 
completed and the display installed by 
the time the fair opens in September. 

A similar plan was discussed in some 
detail a year ago, but the time ap- 
peared too short to get anywhere by 
September, and the project was al- 
lowed to sleep through the winter. 
Now, however, it is being revived with 
every indication that it will get re- 
sults. The plan proposed that the dis- 
plays will illustrate every use to 
which electricity can be and is being 
put in lighting, heating and when used 
for power. 

—__—__.)-- 
Erie Jovians Plan Big Rejuvena- 
tion. 


A rejuvenation which is looked for- 
ward to by the Jovians of Erie, Pa., 
as one which will draw hundreds of 
visitors from New Castle, Pittsburgh, 
Ellwood City, Cleveland, Youngstown, 
Union City, Meadville, Warren and 
other nearby places, is being planned 
to take place during the middle of 
June. 

Visitors will bring their own class- 
es of candidates to be initiated, and 
after the ceremonies, in which Mayor 
Stern and other Erie city officials who 
are Jovians will take part, the crowd 
will go for outing, games and fish 
fry to some selected płace on Lake 
Erie. The above plan was broached 
at a dinner given recently by the Erie 
Jovians at the Reed House, with W. 
H. Wilson, Tribune, presiding. 

It was also decided at the meetin: 
that all stores controlled by Jovians 
will close on Saturday afternoons at 
12:30 o’clock from June 1 to October 
1. This will be done to give the em- 
ployees and the storekeepers the half- 
holiday customary in summer. The 
commercial bodies of the city were 
notified of the movement and will also 
co-operate. 

One of the most important meet- 
ings of the Erie Jovians, was held Mon- 
day evening, April 26, in the Reed House. 
when E. C. Corrigan, vice-president of 
the National Metal Molding Company, 
Pittsburgh, spoke on “Concentric Wir- 
ing.” 
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Illuminating Engineering Society 
Election. 

Ballots for the annual election of off- 
cers of the Illuminating Engineering So- 
ciety have been mailed to the members. 
The following ticket has been nominated: 

President, C. P. Steinmetz; vice-presi- 
dents, Clarence L. Law, J. L. Minick; 
general secretary, Alten S. Miller; treas- 
urer, L. B. Marks; directors, W. A. Dur- 
gin, M. Luckiesh, J. Arnold Norcross. 

Chicago Section: Chairman, E. W. 
Lloyd; secretary, O. L. Johnson; man- 
agers, A. O. Dicker, H. M Frantz, C. 
A. Luther, A. H. Meyer, F. A. Rogers. 

New York Section: Chairman, D. Mc- 
Farlan Moore; secretary, Norman D. 
Macdonald; managers, Thomas M. Am- 
bler, L. H. Graves, W. F. Little, E. R. 
Treverton, Herbert Whiting. 

Philadelphia Section: Chairman, 
George S. Crampton; secretary, L. B. 
Eichengreen; managers, G. S. Barrows, 
Douglas Burnett, C. E. Clewell, R. B. 
Ely, C. E. Ferree. 

New England Section: Chairman, Louis 
Bell; secretary, S. C. Rogers; managers, 
J. W. Cowles, W. B. Lancaster, G. P. 
Smith, Jr., H. F. Wallace, R. C. Ware. 

Pittsburgh Section: Chairman, Lewis 
J. Kiefer; secretary, R. H. Skinner; 
managers, Henry Harris, H. S. Hower, 
Harold Kirschberg, H. H. Magdsick, G. 
W. Roosa. 

A number of constitutional amend- 
ments have been proposed. The principal 
change of these proposals is the one 
which, if adopted, will divide the pres- 
ent members into two grades—associate 
members paying annual dues of $5, and 
members paying $10. The rights and priv- 
ileges of both classes are to be identical 
except that only members shall be elig- 
ible as officers of the society. 

ee eee 


General Secretary for Manufac- 

turers’ Association. 

A committee of the Associated Manu- 
facturers of Electrical Supplies has been 
appointed by President Sheppard to con- 
sider and recommend to the Board of 
Governors a general secretary for the 
association. The committee consists of 
D. C. Durland, Sprague Electric Works, 
New York; W. A. Connor, Standard Un- 
derground Cable Company, Perth Amboy, 
N. J.. and J. E. Way, R. Thomas & 
Sons Company, New York, N. Y. 

——oe 


At the present time there is prac- 
tically no hydroelectric power develop- 
ment in China. Such electrical plants 
as have been installed are driven al- 
most altogether by steam. The im- 
mense delta plains of the Yangtze and 
Yellow Rivers, are not, in a general 
sense, suitable for hydroelectric plants, 
but in Fukien, Yunnan and parts of 
Shantung provinces, water-power sta- 
tions may ultimately be installed. 
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Electricity in Printing Plants 


In no other industrial field requiring 
motive power has electric drive become 
more deservedly popular than in the print- 
ing trade. Printers were the first to ap- 
preciate the advantages of electricity, 
both for lighting and power, and there 
are few if any branches of industry in 
which greater advantages can be shown. 
Today the standards set for high-grade 
work, combined with rapid production, 
are only attainable where electric energy 
is used, 

In a comprehensive paper dealing with 


The exacting requirements of 
printing machinery such as wide 
range of speed, frequent and quick 
starting and stopping and contin- 
uous service make electric drive 
with central-station service ex- 
tremely desirable. Figures are 


. given in this article on the econ- 
omies and other advantages of 
motor drive with data on a typi- 
cal installation. 


the average horsepower would be about 
50. If mechanical driving were adopted, 
there would be required about 450 feet 
of shafting, with its bearings, pulleys, 
and main belting; also 28 countershafts, 
each with cone pulley, fast and loose 
pulley, and two belts. It is a little diffi- 
cult. to actually estimate the power which 
would be required to drive all the shaft- 
ing and belting, as the tests taken in vari- 
ous plants vary considerably. A figure 
which is frequently assumed is one horse- 
power per 10 feet of 2.5-inch shafting, 


Group of Flat-Bed Presses Driven by 


the use of electricity in the printing trade 
presented recently, by Frank Broadbent 
before the (British) Association of En- 
gineers-in-charge, several instances are 
cited showing the marked advantages and 
economies of electric motor drive which 


may be of value to central-station power. 


engineers. Owing to the special character 
of the work electric driving offers excep- 
tional advantages, for not only is it far 
more economical than mechanical driving, 
but it is cleaner, it produces better work, 
and also increases the output per ma- 


Individual 


chine. Generally speaking, there are a 
number of machines, each taking a small 
power per square foot of space occupied. 
The space occupied includes not only the 
actual ground space covered by the ma- 
chine frame, but also the necessary gang- 
ways all around it. Take, for instance, 
a typical machine room of 16,000 square 
feet in which are located 28 machines. 
The maximum power-demand of the ma- 
chine, exclusive of any shafting, would 
not exceed 100 horsepower, or one horse- 
power per 160 square feet of area, while 


Motors. 


running at 150 revolutions per minute. 
This would give about 45 horsepower for 
the main shafting alone. There is no 
doubt that with self-oiling bearings and 
the shafts properly alined, this figure 
might be reduced by half. We should 
have, however, in addition to the main 
shafting, the cone pulleys, and belts al- 


‘ready referred to, which would take about 
as much power as the main shafting, so 
that not less than 45 horsepower could 
be figured as a standing loss of power on 


the installation during the whole of the 
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working hours. Taking the maximum 
demand of the machines as 100, there 
would be required an engine of not less 
than 150 horsepower, the average load 
being 100 horsepower, made up of the 
50-horsepower line-shaft losses and 50 
horsepower usefully employed in the ma- 
chines. This gives a transmission loss 
of 50 per cent, which may be taken to 
represent the average conditions. Assum- 
ing the cost per horsepower generated to 
be one cent per hour, and the working 
hours 2,500 per annum, there would be 
a loss of 125,000 horsepower-hours per 
annum, representing approximately $1,300 
per annum, which, at 5 per cent, repre- 
sents the interest on a capital outlay of 
$26,000. 

In another plant the cost of gas both 
for power and lighting was $7,000 per 
annum. After electrification, notwith- 
standing the addition of several new ma- 
chines, the cost for electricity was $4,000. 
The horsepower installed was about 200. 

It must not, of course, be assumed 
that all that is necessary in order to effect 
these economies is to turn out a steam or 
gas engine, and put in a motor of equiva- 
lent power, for this would not eliminate 
the great losses in transmission which are 
referred to above. The advantages named 
are only to be obtained by entirely, or 
almost entirely, eliminating all intermedi- 
ate power-absorbing media between the 
motor and the machine; in other words, 
by the adoption of individ: -l driving. 

In addition to the economy, effect of 
individual driving must be considered 
from other points of view. In the first 


place, all overhead shafting and belting _ 


is abolished which improves the lighting 
and also, by clearing away the obstruc- 
tion caused by belting, makes for more 
efficient supervision, and also for clean- 
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a Group of Cylinder Presses 


liness and better work, as overhead shafts 
and belts are continually throwing down 
fine dust on the machines and printed 
matter. 

Another important factor to be consid- 
ered is the improvement in the qu ulity 
of the work due to the steadiness of the 
drive. When a machine is driven through 
various stages of shafting and belting 
the variation in speed of the machine is 
very much greater than that of the prime 
mover, and this variation has a marked 
effect on the quality of the work pro- 
cuced. 

Still another and most important con- 
sideration, one which in some offices far 
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Job Presses Driven by Motors on Pedestals. 


Driven by Built-In Motors. 


outweighs even the cost of power, is the 
increased output which follows the 
change from mechanical to individual 
motor driving. The increased output 
comes about in this way. When driving 
by a three or four-step cone pulley, the 
machine is limited to three or four speeds, 
the speed being governed by the character 
of the job. As a rule the speed given 
by any step of the cone pulley, except 
the top speed, is lower than the maximum 
at which the job could be run off. For 
instance, if a job could be run at 1,300 
impressions per hour, and the two near- 
est speeds given by the cones are 1,200 
and 1,400 impressions per hour, the lower 
speed would have to be used, meaning a 
loss of 100 copies an hour. When in- 
dividual driving is adopted a speed reg- 
ulator can be provided giving 20 or more 
speeds between the maximum and mini- 
mum required, so that if the range is 50 
per cent the machine speed can be brought 
up in increments of about 2.5 per cent. 
This advantage is not a theoretical one; 
it is borne out by the experience of prac- 
tically every printing office in which in- 
dividual electrical driving has been adopt- 
ed, and printers who smile the smile of 
the skeptical when this advantage is 
pointed out to them as an inducement 
to electrify their plants, and who persist 
that they do not want more than three 
cr four speeds, as these have always been 
sufficient for them in the past, are gen- 
erally forced to admit afterwards that 
the fine speed control which is possible 
by electric driving has proved of ines- 
timable advantage to them. The increased 
output may be anything between 10 per 
cent and 25 per cent, depending on the 
class of work done. 

Manufacturers, generally speaking, en- 
deavor to reduce the initial cost of an in- 
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Group of Motor-Driven Sheridan Paper Cutters. 


stallation to a minimum, as this is the 
one item they can be certain about, where- 
as, the advantages from the point of view 
of economy and increased output are to 
them very problematical. In dealing with 
new establishments, the estimated cost 
of engines, shafting, belting, etc., can be 
set off against the estimated cost of the 
electrical installation, and the argument 
for individual driving is thereby very 
much strengthened. 

In deciding upon the field winding of 
motors for driving printing machinery, 
the circumstances of the drive must be 
considered. A plain shunt motor is most 
suitable where it is desired to drive 
groups of machinery by means of shafts 
and belting, and in all cases where con- 
stant speed is required. For driving ma- 
chines direct through spur or chain gear- 
ing, the motor should be compound 
wound so as to give a larger starting 
torque. To overcome the initial torque 
of the driven machine there are an end- 
less variety of combinations between 
shunt and series windings which can be 
arranged, and it should be borne in mind 
that the greater the percentage of series 
turns, the larger will be the starting tor- 
que, whereas constancy of speed is more 
and more sacrificed as the series field 
is increased. 

A good practice has been to allow 
15 per cent of series winding, as being 
the most satisfactory winding for a mo- 
tor driving a reciprocating printing ma- 
chine, but sometimes this percentage leads 
to complaints of excessive speed on light 
loads, so perhaps an 8 per cent or 10 per 
cent allowance is more advisable. 

With proper compounding, a smaller 
size frame may be used than when the 
percentage for series turns is too small, 
because it is often the case with print- 
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ing machinery where there are heavy 
peaks in the load, as the table reverses 
or the impression is taken, that the spark- 
ing limit is reached before the overheat- 
ing limit, and it is necessary not only 
that the motor should be large enough 
to do its work without overheating, but 
also it must be large enough to take peak 
loads without sparking. 

Interpoles are now largely used by 
manufacturers to get over this difficulty. 
The interpole machine is no more eff- 
cient than any other, but will allow of 
a greater overload being carried tem- 
porarily without its reaching the spark- 
ing limit. The use of interpoles, there- 
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fore, enables a smaller size frame of 
motor to be used in cases where the load 
varies so as to cause sparking, even 
though the average load is not more than 
the motor is designed to carry. 

The next point to consider is the speed, 
and this is most important, because price 
depends very largely upon the speed, and 
a compromise has often to be struck be- 
tween questions of economy in first cost 
and of running cost. In selecting a suit- 
«ble speed, it should be remembered that 
the slower it is the longer will be the 
life of the motor, also that a larger reduc- 
tion than 5 or 6 to 1 is inadvisable in a 
single belt or gear. 

Alternating-current motors give equal 
satisfaction for  printing-press_ drive. 
Where a constant speed is required, the 
squirrel-cage induction motor is recom- 
mended. For variable-speed machines 
the motors should be provided with slip 
rings by which resistance is introduced 
into the rotor for decreasing the speed. 
Single-phase motors are also extensively 
used for job presses, flat-bed presses and 
allied machines. These motors should be 
of the compensated repulsion-induction 
type, which have the characteristics of 
high starting torque, close speed regula- 
tion and high power-factor. These mo- 
tors ane entirely automatic in starting and 
can be connected directly on the circuit 
by means of a knife switch. They can 
be arranged for both constant and vari- 
able speed. Data on control of printing- 
press motors together with horsepower 
requirements of various makes and sizes 
of presses were given in an article pub- 
lished in our issue of May 18, 1912. 

The proper selection of a motor for 
driving any printing press is a matter 
which requires careful consideration. 
Any motor at any speed will not do. In 
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crder to obtain maximum efficiency the 
motor should be exactly the right size, 
the speed should be chosen with due 
regard to the operating conditions of 
the press, and the control should be 
such that the press can be operated at 
its maximum or minimum speed with 
the greatest efficiency. 


An inexperienced man or one not 


fully familiar with printing-press re- 
quirements will invariably recommend 
a motor that is too large rather than 
one that is too small. He knows that 
a motor too small for the intended duty 
will give trouble from the outset, 
whereas one that is too large will only 
betray the fact by. the amount of cur- 
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Group of Job Presses. 


rent it consumes. He will, therefore, 
always make a conservative guess. This 
certainly emphasizes the need of ob- 
taining expert advice—as the printer is 
called upon to pay the bills, which in- 
crease in almost direct proportion to 
the size of the motor. 


A- motor develops its greatest effi- 
ciency when operating at or about full 
load. Great care should therefore be 
taken to chose a motor which will op- 
erate at approximately full-load rating 
when the press is operating at its max- 
imum speed. 

The majority of press manufacturers 
know what horsepower is required to 
and 


full 


drive their various sized presses, 


` several motor manufacturers have 
data on this subject in their files. 
Electric Heating. 
Electric heat is destined to play an 
important part in the printing field on 


account of the necessity for accurate 
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control, speed and cleanliness. At 
present electric heat has been success- 
fully applied to linotypes and mono- 
types, glue pots and matrix dryers. 
Electrically heated linotype pots have 
been used with success in a number of 
installations. At present they are only 
available for direct-current circuits, but 
it is stated that alternating-current 
heaters will soon be developed. The 
consumption of these heaters averages 
seven amperes, with a maximum con- 
sumption of 15 amperes and a minimum 
of 3.5 amperes, on 120-volt circuits. 
Electrically heated matrix drying 
tables, as used in newspaper offices in 
the preparation of the matrices from 
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which stereotype plates are cast, form 
one of the most successful examples of 
the application of electric heating ap- 
paratus to industrial work. In news- 
work the element is of 
paramount importance. Every minute 
that can be saved in getting an extra 


paper time 


or sporting edition on the streets after 
the a better 
paper and additional sales. Hence the 
value of the electric matrix dryers, by 


news is received, means 


means of which from three to five min- 


utes can be saved on each page, over 


the older steam drying process. 

In the preparation of a newspaper 
page for the press, the first step is to 
obtain an impression on a mould or 
matrix of the type composing the form. 


To 


sheet of 


accomplish this, a damp, spongy 


material about one-sixteenth 
inch thick is placed over the form and 
this matrix is pressed onto the type 


and rapidly dried under a heavy pres- 
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sure. The dryer is composed of a flat 
bed in which are placed the electrical 
heating elements which raise the tem- 
perature of the dryer, form and matrix 
to a high value. When completely 
dried, this matrix, carrying a faithful, 
clear-cut impression of the type, is 
removed from the dryer and placed in 
the plate-casting machine. Here are 
cast the semi-cylindrical plates which 
are to be mounted in the presses for 
the production of the paper. 

When it is recognized that one ma- 
trix is commonly used for the casting 
of from four to a dozen plates and 
may at times be used for as many as 
60 plates, it will be seen that it is of 
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the utmost importance to obtain a per- 
fectly uniform and dependable product; 
and this is made possible by the use of 
electric dryers. É 

In the past it has been customary to 
operate the matrix presses by a hand 
wheel and screw, a slow and laborious 
process. The presses were heated to 
a working temperature by means of 
steam supplied under pressure from a 
main boiler plant or from a small, gas- 
heated steam generator mounted di- 
rectly beneath the bed of the press. In 
either case a large amount of heat was 
liberated into the surrounding air on 
account of the large radiation surface 
of the massive construction necessary 
to withstand the steam pressure. Con- 
siderations of safety and economical 
design limit the pressure of the steam 
to 80 pounds per square inch, corre- 
sponding to a steam temperature of 320 
degrees Fahrenheit. A matrix may be 
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dried by this method in from 4.25 to 12 
minutes, depending upon the amount of 
open space in the forms and the quality 
of the absorbing pads. By substituting 
compressed air for the hand wheel, a 
quick certain pressure is obtained, which 
can be definitely fixed at any desired 
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Industrial Electric Heating Asso- 


ciation Formed at Toledo on 

May 1. 

The Industrial Electric Heating Asso- 
ciation was organized at a meeting held 
in Toledo on May 1. For several months 
preparations have been under way look- 
ing toward the formation of an associa- 
tion of men actively interested in the de- 
velopment of this soon-to-be-important 
branch of the central-station industry. 
The final steps were taken when some 
30 men, at the invitation of A. K. 
Young, new business manager of the 
Toledo Railways & Light Company, and 
Henry O. Loebel, of Henry L. Doherty 
& Company, met in Toledo, adopted a 
constitution and elected officers. 

Those whose names appear as charter 
members of the new association are: 
Thomas F. Kelly and J. C. Matthieu of 
Dayton, Frank A. Coupal of Buffalo, C. 
F. Hirshfeld and Ward D. Dygert of 
Detroit, B. G. Tarkington of Jackson, O. 
O. Acuff of Massillon, M. S. Caldwell 
of South Bend, W. E. Quillen of Alli- 
ance, E. P. Bassett, C. D. Carlson and 
B. P. Rueterink of Cleveland, H. E. 
Johnson of Chicago, I. B. Terry of Cin- 
cinnati, Frank Thornton, Jr., and H. M. 
Brooks of Pittsburgh, V. L. Blanchard, 
A. W Little, F. J. Derge, M. A. Hill, 
H. J. Kunz, S. L. Kelly and A. K. Young 
of Toledo, S. H. Knopp, John A. Seede, 
H. Fulwider and C. W. .Bartlett of Sche- 
nectady, and Henry O. Loebel and Frank 
B. Rae, Jr., of New York. 

The officers elected were A. K. Young, 
president; Homer J. Kunz, secretary ; and 
an Executive Committee consisting of 
Henry O. Loebel, chairman; C. F. 
Hirshfeld, M. E. Turner, J. A. Seede 
and Frank Thornton, Jr. 

The aims of the new organization are 
well expressed in the following preamble 
to the constitution which was adopted: 
“Recognizing the opening of a new and 
heretofore undeveloped field in the elec- 
trical industry, the importance of which, 
and the possibilities for the development 
of whch are so great, and the present 
knowledge so small, it seems imperative 
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value and which remains constant dur- 
ing the whole drying operation. Con- 
trol of the pressure is obtained by 
means of an easily operated air valve. 
By the use of electric heaters a higher 
temperature can be secured than with 
steam, the melting point of the type 
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that an organization should be perfected 
to study and gather together all the 
available information on this great sub- 
ject for the benefit of its members and 
of the industry at large and for the 
exchange of ideas and data.” 

The meeting was called to order by 
A. K. Young, and the visitors welcomed 
by Frank R. Coates, president of the To- 
ledo Railways and Light Company. The 
purposes of the proposed association were 
outlined by Henry O. Loebel, and dis- 
cussed by Messrs. Hirshfeld, Bartlett. 
Thornton, Derge, Perkins, Seede, Hill 
and Kunz. The opinion was unanimous 
both that there is a definite need for 
an organization of the men active in 
the development of industrial electric 
heating business, and that the future of 
this branch of the industry promises pos- 
sibilities as yet undreamed of except by 
a very few of those who have specialized 
in the work. 

At the conclusion of the morning ses- 
sion, at which the organization was per- 
fected, the visitors were entertained at 
luncheon by the Toledo Railways & 
Light Company at the Toledo Yacht Club, 
after which, at the invitation of W. A. 
Hill, chief electrician, they visited the 
plant of The Willys-Overland Company, 
where they inspected the electric ovens 
and other applications of industrial elec- 
tric heating. 

———__»)--o___—_ 


Novel Display of Electric Laundry 
Machinery. 

The Boston Edison Company has 
been holding a window demonstration 
during the last two weeks of April, of 
electrically-driven washing machines 
and ironers, at its appliance rooms on 
Boylston Street, Boston. The show 
window was dressed to show tHe con- 
trast between old laundry methods and 
those of modern households. On the 
one side was erected a facsimile of a 
primitive negro cabin, with cracked 
china and rusty stove—glowing with 
light from a ruby electric lamp placed 
inside. On the other side, a modern 
laundry, with motor-driven machinery, 
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metal being the only temperature limit, 
and thus the drying process can be 
completed in a much shorter time than 
is possible with steam. Perfect ma- 
trices are obtained with the electrically- 
heated presses in from 1.25 to 3 min- 
utes. 
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was set in order. In front of the 
“cabin,” a negro mammy, with ban- 
danna headgear, was busy scrubbing 
clothes in a wooden tub, while op- 
posite a housewife sat in comfort, 
reading a newspaper, while electric 
power did the work. 

The laundry apparatus displayed was 
the Thor, manufactured by the Hurley 
Machine Company, Chicago and New 
York. A Thor washer of the family 
size, driven by a one-sixth horse pow- 
er Fort Wayne motor, was in opera- 
tion; also a Thor electric ironer. 

Change of window setting came with 
the first of the month, when the Easy 
washing machine and the Duntley va- 
cuum cleaner were substituted. This 
arrangement will be in place for two 


weeks. The novel window displays of 
the Edison Company are always 
“drawing cards.” 

ma 


Wiring Campaign at Portland. 

The Cumberland County Power & 
Light Company, Portland, Me., is mak- 
ing a special campaign to promote house- 
wiring for electricity during the Spring 
clean-up period of May. The company 
offers to provide a complete electrical in- 
stallation for seven rooms, including at- 
tractive fixtures, for $42, the householder 
to select any contractor in Portland, 
South Portland or Woodford to do the 
work. It offers to receive payment in 12 
installments of $3.50 each, covering a 
year. 

The companuy is displaying the fixtures 
included in the offer, at its Congress 
Street show room, and also at its branch 
show room in the E. W. Childs Com- 
pany’s store in Woodford. 


T 


Dayton Power Contract. 

The Dayton Power & Light Company 
has closed a contract with the Oakwood 
Street Railway Company, of Dayton, O., 
hy which it will furnish current for the 
operation of the street railway lines. 

The new contract became effective May 
1, and will add about $20.000 a year to 
the gross earnings of the station. 
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Electric Light Sells Real Estate. 


A real estate operator of Rockford, 
Ill., who wished to dispose of a group 
of building lots in a sub-division just 
outside the city limits, conceived the 
idea of installing electric lighting so 
that prospective purchasers could in- 
spect the property at night. Accord- 
ingly, a contract was entered into with 
the Rockford Electric Company and a 
special pole line constructed to the 
sub-division where an installation of 
high-efficiency lamps was made. 

The lighting of this property attract- 
ed considerable attention and many 
visitors inspected lots at night. The 
entire sub-division comprising 200 lots 
was sold in 30 days, and the operator 
claims that this phenomenal record is 
due entirely to the electrical installa- 
tion and the resultant advertising. 

The contract with the Rockford 
Electric Company was made for a pe- 
riod of three years, the rate for service 
being $60 per month. The company 
at the end of the contract period will 
be entirely reimbursed for the line and 
will then discontinue the street light- 
ing unless the property owners see fit 
to continue the payments. Aside 
from this revenue, however, the com- 
pany is assured of over $200 per month 
from residences now being built. 

—— en | 

Denver Vacuum Cleaner Cam- 

paign. 

Preceding the spring cleaning season 
the Denver Gas & Electric Light 
Company conducted a vacuum cleaner 
campaign which resulted in many sales. 
The principal feature was a letter sent 
to every prospective purchaser writ- 
ten on a special letterhead portraying 
a Red Cross army marching on its 
way with an electric vacuum cleaner 
on the shoulder of each soldier. The 
letter, signed by Clare N. Stannard, 
commercial manager of the company, 
read as follows: 

“Our vacuum cleaner brigade have 
shouldered their vacuum cleaners and 
will be on the job until every home in 
Denver is spick and span. 

“Next week is Clean-up and Paint- 
up Week and we mean to see that 
every family in Denver is given an 
opportunity to try our cleaners. 

“The countersign of our Red Cross 
men is ‘Clean-up and Paint-up.’ When 
they come to your door and give you 
this countersign, please admit them. 
They will show you how easy it is to 
clean the carpets and upholstery. In 
fact, these cleaners are nearly human 
in their operation. They make your 
home fairly shine and they put dis- 
ease germs where they will do no 
harm. 

“A vacuum cleaner is the best health 
insurance. Celebrate clean-up week by 
taking out this kind of insurance.” 
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Central - Station Publicity Cam- 
paign in a Municipal Lighting 
Plant Situation. 


In connection with the proposed es- 
tablishment of a municipal electric 
light and power plant at Perth Am- 
boy, N. J., the Public Service Electric 
Company, supplying service to that 
community, has inaugurated an effec- 
tive and interesting publicity cam- 


Facts For Taxpayers 


To Consider in Connection 


Street Lighting Situatio 
Whether Perth Amboy shall enter into a new contract for the 
lighting of ita streets, with the Public Service Eleetnce Company, or 


undertake the establishment of a manicipally operated plant, is a qaes- 
tion whicb interests the taxpayers of the city mightily. 


And there are two sides to the question 


Much has been said, In a general way, about the alleged advan- 
tages of a municipal plant 


Comparatively little hae been said, thas far, on the other side of 
the qucsticn. 


Advocates of a moricipal plant have, for the most part, been 
dealing in generalities; bave been ‘‘going it blind; accepting unsup- 
ported statements ap fects and apparent?y building hopes upon any 
old kind of promises beld out by those who have set their minds upon 
forcing the city into a business venture which it is not well equipped 
to handle. 


Public Service Electric Coropany is in the business of generating 
and distributing electrical energy for light and power. It is a very 
complet bnsinesas, the succescful management of which calls for a bigd 
degree of technical skill and the most careful‘attention to the min- 
utest details of operation. This company has all the advantages that 
come with the possession of a large force of trained experta, which no 
smal) plant could bope to enjoy because of the expense involved. These 
advantages are backed op by years of experience in the art and the 
Company, because of the large territory it serves, has such exceptional 
facilities for prodncing and distributing energy that it can serve Perth 
Amboy with al) the street ligbting its necessities demand more cco- 
Bomically and more satisfactorily than the city can serve itself. 

With Public Service Electric Company, street lighting is a com- 
modity which it bas to self. Perth Ambu) is unc of its markcts. Lika 
the merchant who has goods to offer to customers, the Company in- 
Sir dy to sdenpsier its marne cn that the cilizens and taxpayers of Perth 
Amboy may know the facts and be able to judge for themselves as to 
the rel.tiwe value, from their standpoint, of a continuation of the en- 
tract lixhting system, with prices definitely fixed, and the proposed 
policy of forcing the city into a venture, which at best, is a hazard and 
an uncertainty. 


Whatever the onteome may be, the tatpayers wil! have to pay the 
bills. For this reason the Company submits that the lighting situation 


resolves itself into a plain business proposition which should be set- 
tled acrording to business principles, without bias or prejudice. 

Fyr its part, the Company propoers to deal in facts—not generali- 
ties—Incts which will stand the test of analysis and from time to time, 
throuxh these columns, it will lay before the taxpayers, the people who 
pay the bills, what it believes will be convincing reasons why Perth 
Amboy would not be doing a wise or prudent thing to sadile upon it- 
self a beavy bonded indebtedness, for a plant it doves not need, and 
which would add to, rather thah lessen the burdens it is now called 
upon to bear. 

We make the assertion that a new lighting contract will be cheap- 
er for the city than a municipal plant. We believe we will prove the 


truth of this assertion to the satisfaction of the taxpayers of Perth 
Amboy. Watch for the facts and figures. 


Public Service Electric Company 


Fig. 1.—First of the Series of Advertise- 


ments. 


paign, taking the form of a series of in- 
formative announcements on the sub- 
ject at issue in local papers. 

Following a special election, ar- 
ranged for the purpose of voting bonds 
for $150,000 to provide for the erection 
of the plant, these announcements have 
explained to the public both sides of 
the question, laying particular stress 
upon the efficiency, convenience and 
economy of central-station service. In 
this, a forceful argument has been 
created to inspire due and careful con- 
sideration of the exact conditions of 
the plan and activities under con- 
templation. 
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Issued in a series of five advertise- 
ments, and appearing at suitable inter- 
vals, these announcements afford a de- 
tailed survey of the situation from the 
broad viewpoint of the intelligent 
citizen, giving pertinent data and sta- 


tistics which cannot fail to interest 
such class of readers. 
The first announcement, shown in 


Fig. 1, takes up the subject of “Facts 
for Taxpayers to Consider in Connec- 


Proposition Made 
to Perth Amboy Council 
by Public Service 


Publie Service Electrie Company has said that thefe are TWO 
SIDES to the Perth Amboy street lighting situation. It bas farther 
eal that it intended fo tell its side in nuch a manner that the tas- 
payers—the ones who will have tn pay the bille—would be able to 
judge ar to the relative merits of contract lighting and a manicipally 
operated plant 


A contract for street lighting bas the ment of a DEFINITE, 
FIXED RATE. That much must he cuncoded. 


The cost of a mvaicipal plant can only be ESTIMATED 1 ad- 
vanee. 


Thee it becomes a question of a CERTAINTY agannet an ENTI. 
MATE or an UNCERTAINTY. 


Tt will be the Company’s effort to demonstrate that a municipal 
plant iv so much of an uncertainty and that its operating and mais- 
tenancy expenses are so likely to exneed the onet of contract bghtisg 
that all fair-minded and right-thinking taxpeyers wil) favor a cos- 
tinuance of the contract service because it will be to Useir best inter- 
ests and to the best interests of the city so to do. 


First of all, let us see what Perth Amboy has beco parieg, and 
what the Company bas offered. 


Last year Public Service received frum Perth Amboy for Street 
Lighting the sum of $27,673.25, made up of the following itema. 


279 Are Lampe @ $80.00 2.2... cece eee eee eee $223.20 n 


3 Type W. Flame Area @ $120.00 ............. 360.00 
$5 100 C. P. Incandescents (a $32.75 2.0.6.6... . Uso 
33 Excello @ $34.00 Seem ete Hee eeeaeeoreneesrasen 3,192.00 

Total for the year eane o Perreee eee aeeeneevene @eneve $27 673.25 


Although the city government paid only twenty-five per cent. of 
the cosi of the Exceilo lamps, the balance had to be paid by certaia 
tarpa; cre, and as all city income is received from taxpayers, it 
apounts, in the last analysis, to practically the same thing as if Use 
city paid the whole bul 

Instead of merely continuing the former service the Company bas 
offered to furnish a new type of dighting, under a five year contract, 
eo that the city wiil receive an ~jual arouunt of illumination at Use 
following cost: 


320 400 C, P. Type CC” Munia Lampe oo... cee. $21,462 50 
35 100 C. P Jncandesoenuts 20.0000... cee wees Wess 


23,251.65 
Lere 21% ® for a five-year contract .............. 3961.29 
Total for the year... cece cecee ewes reer eee eee $22,670.96 


Here is a proposed reduction of $5.02) per year for the same 
amount of lizbting, or, uf the city desires it can acquire eighty addi- 
tional lamps and pay nu more than it paid last year. 


The proposed installation wonld improve Perth Amboy "a street 
lighting and the new lanpa to replace the Exeria woul’ barn all 
night instead of for the existing short bour schcdale. 


If tbe city apd the taxpayers can get wha{ they want in the way 
of street lichting, at a fair price, what have they to gain in accepting 
an UNCERTAINTY which wil enet them more money! 


Mue later, 


PUBLIC SERVIOR ELECTRIC COMPANY. 


Fig. 2—Second Advertisement in Perth 
Amboy Campaign. 


tion with the Street Lighting Situa- 
tion,” introducing the subject in at- 
tractive and readable form. It indi- 
rectly points out the essential features 
of the company’s “Reason Why” cam- 
paign to follow, and awakens interest 
in the future announcements to ap- 
pear. 

Announcement in Fig. 2 sets forth in 
detail the “Proposition Made to the 
Perth Amboy Council by the Com- 
pany,” affording a concise statement 
relative to present cost of street-light- 
ing service and the substantial reduc- 
tion to be evidenced under a five-year 
agreement for central-station opera- 
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tion, or a total of about $25,000 for the 


period. 

Announcement in Fig. 3 is based 
upon the “Difference in Cost Between 
Contract Lighting and Municipal 


Plant,” giving a comprehensive idea as 
to the expenditure required for the es- 
tablishment, maintenance and operation 
of the municipal station. This shows 
an aggregate annual amount consider- 


Difference in Cost 
Between Contract 
Lighting and 
Municipal Plant 


Under the lighting coutract which expired December 31, 1914, 
Perth Amboy taxpayers were paying Public Service Electric Company 
at the rato of $27,673.25 a year for strect lighting service. 


Of thie amount $3,192 was for the especial installation of Fixcelle 
lamps on Smith street. The fact that tbe city, as a city, wan only 
chargeable with twenty-five per cent of this sum doea vot alter the 
main fact that the wholc amount was contributed by taxpayers 


Public Service has offered a new contract under the terms of 
which the city can get just as much illumination for its atreete and 
the total cost to the taxpayers will be about $5,000 per annum lese 
than the old figures. 


There is owe other advantage to be gained under the proffered 
contract. The Excello lamps above referred to burn on what is 
termed a short bour schedule, which in as follows: 


“On cach Saturday and each week day preceding a legal 
holiday to eleven o'clock P. M. On every other week day to 
ten o'clock F’. M. And on cach Sunday to nine o'clock P. M.” 


In the recent offer made to the city it is provided that the new 
lamps shall burn ALL NIGHT, EVERY NIGHT on Smith street, as 
elsewhere in the city. And street lights afford added protection to 
property. Every lamp is like a policeman on guard for crooks and 
burglars shun the brightly lighted places. 


If Perth Amboy cannot get service from a municipally operated 
plant as cheaply as it can under a contract, of what benefit would 
such a plant be? 


If a municipal plant to provide street lighting would cost the tax- 
payers more tban a contract would, what justification would there 
be for ruch a plant? 


Public Service has ofired to provide a definite amount of street 
lighting at a fixed price of $22,670.36. With a contract, the city would 
know just what it would get and what it would be expected to pay. 


What would a municipally operated lighting plant cost the tax- 
peyers? Who knows: 

Perth Amboy is talking about spending $150,000 for a lighting 
plant. What wonld such a plant cost to maintain? Without going 
into the question of operating costs, which will be considered later 
in one of there articles, let every taxpayer do a little Aguring foe 
himse!f. 

To borrow $130,000 on Londs the interest at 5% would he $7,500, 
Depreciation at the rate of 7 per cent a year, which is a conservative 
figure, would mean $10,200 a year more. At present the city ia pet- 
ting 2% franchise tax on its lighting cost, which, on the banis uf last 
year's figures, amounted to $552.46. This would be lost if a minicipal 
plant took the place of a contract, so that thee three items alone 
would represent $15,003.46 per anuum. 

To operate a plant it takes coal, supplies and [abor. The wal 
item alone for auch a plant as Perth Amboy would require would be 
upwaris of $8,000 a ycar. Lamp renewals would run into thousands 
of dollars more, without considering labor costs and other supplies, 


Bo where would Perth Amboy get off with è municipal plaut as 
againat o contract service fur less than $23,000. 


The evidence is against the economy of a municipal plant, onl 
this evidence will be made wore cenvineing when the detailed oper- 
ating costs are presented, às they sill be. 


An we said before, the question of street lighting i» a plain buel- 
ams proposition, and shon'd be considered as soch, 


PUBLIC SERVICE ELEGTRIO COMPANY. 


Fig. 3. 


ably in excess of the lighting contract 
proposed by the company. 

The fourth announcement, Fig. 4, ex- 
plains “Some of the Items Which Fig- 
ure in Cost of a Municipal Plant,” 
covering the subject in detail with re- 
gard to local cost of generating elec- 
trical enegry, station and labor items, 
and overhead charges, as well as aux- 
iliary features that go to make for ef- 
ficient operation. It is here indicated 
that the difference in cost between the 
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two plans at issue would represent a 
yearly sum of about $14,000 at the 
switchboard, 

The last announcement, Fig. 5, sums 
up the situation with “A Few More 
Facts Which Enter Into the Cost of 
a City Lighting Plant,” and enters into 
the factors of distribution, lamp re- 
newals, etc. This shows an aggregate 


Some of the Items Which 
Figure in Cost of a 
Municipal Plant 


We have stated that it will cost Perth Amboy taxpayers more money 
to operate an electric plant for lighting of the streets than the same amount 
of lighting can be bought under a contract with Public Service. 

Authorization has been given for an issue of $150,000 bonds which are 
to min fifty years, and bear interest at the rate of four and one-half per 
cent. 


Four and one half per cent. on $150,000 means $6,750 per year. 

All property depreciates after it is put in use. Lighting plants are an 
exception only in the sense that they depreciate more rapidly than the aver- 
age property. Engineers estimate that seven per cent. is a conservative fg- 
ure for plant depreciation, and seven per cent. on a plant costing $150,000 
is $10,500 2 year. ’ 

Thus interest and depreciation charges will accuunt for $17,250 a 
year. 

But the law undet which the bonds are to be issued requires that a 
sinking fund of not less than one per eent. of the amount of the principal 
shall be set aside every year for the redemption of the bonds at maturity. 


One per cent. of $150,000 is $1,500 annually to be added to the $17,250 
fixed charges above specified. 


Here we have $18,750 for interest, depreciation and sinking fund, and 
if the City surrenders a portion of its franchise taxes, as it will if it stops 
buying light, it will lose something like $500 more. 


In the figures above set forth, not one dollar has been included for op- 
erating expenses. 


Do the advocates of a municipally operated plant contend that they 
can run such a plant for the difference between the fixed charges indicated 
herein and the $22,670 for which Public, Service offers to provide illumina- 
tion under a five ycar contract? 


No sane man would make such a claim. 


Let's consider the generating plant alone, Icaving distribution costs out 
of it for the time being. 


To produce the required amount of Electrical Fnergy 2,465 tons of 
coal would have to be consumed, which, at a price of $3.50 a ton, including 
handling, would mean $8,627.50 a year. 


Add this one item to the overhead charges and lost taxes and the total 
is already nearly $5,000 in excess of what contract hghting would cost. 


But eval is not the only item of station cost. To run a plant requir 
engineers and firemen and a station helper, and oil and waste and other sup- 
plics and repairs to apparatus and building as time goes on. 


A chief engineer at $150 a month would cost $1,500 a year; and three 
engineers at $3.00 per day, two firemen at $2 25 per day, and a station helper 
at $2.00 per day, would send the bill up $5,657.50 a year more, making the 
labur cost for the’station Jone $7,457.50 a year. 


Will the advocates of a municipal plant contend that the power station 
work cau be properly done by less than seven men? Will they argue that 
the wage figures given above are too high? 


Experience shows that where municipal plants are concerned the wage 
figures given herewith are too low. They were purpysely put low 20 that 
we cannot de accused of overdrawing the facts. 


We want the taxpavers to do some thinking, for as we said before, they 
must pay the bills whether it is to be a coatract of a municipal plant 


We say we will deliver street lighting at a definite, fixed figure. 
We have given a price of $22,670.86 for the service 


We have shown that the interest, depreciation, sinking fund and fost 
taxes for a municipal plant would be more than $19,000; that the coal bill 
would be $4,600 more, and that etation labor would eat up $7,450 on top 
of that. Oil, waste and station supplies would incan $1,000 a year, and re- 
pairs would average upward of another $1,000 a year during the whole life 
of the plant. 


Take all these items together and you have $37,050 for current AT 
THE STATION. To distribute it would cost thousands more. 


Wherein can Perth Amboy save money? Of what benefit would a 
munncipal plant be to the taxpayers who would have to pay the bills? lo 
stead of a benefit it would be an expensive luxury. 


PUBLIC SERVICE ELECTRIC COMPANY. 
Fig. 4. 


amount of over 50 per cent reduction, 
annually, in favor of the five-year light- 
ing proposal tendered by the company, 
or a total closely approximating $25,- 
000. The company further explains the 
facilities at its command, and the abil- 
ity of the central station to render ef- 
fective and economical service. 

This series of central-station an- 
nouncements sets forth an interesting 
and carefully thought-out plan of pro- 
cedure to meet situations of this char- 
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acter, serving as a considerate appeal 
to the reason of consumers and citi- 
zens. AS a suggestive campaign for 
kindred activities along this line else- 
where, the announcements afford par- 
ticular advantage; as a whole, they are 
framed to meet an existing condition 


A Few More Figures 
Which Enter Into the Cost 
of a City Lighting Plant 


Wo barva set forth a few facts concerning the cost of a manicipally 
operated clectrio plant soch os certain persons are advocating for 
Perth Amboy, and have alco wade comparisons between those facta 
and the offer Public Service Electric Company bas made to the nity 
for a new contract for atrect lighting. 


8o far, we have told only a part of our side of the atory. 


We have shown that the Company ie willing to give the city os 
much light aa it is receiving at present at a coat of $22,670.36, or 
$5,002.99 lees than was paid by the taxpayers under the contract which 
expired December 31, 1914. 


Wa have directed attention to the fact that a bond issue of $150,000 
at 4%% internat and 1% sinking fund means an annual outlay of 
$8,250 for these two items alune. 


We have further demonstrated that depreciation at 7% will mean 
$10,500 a year additional; that coal will account for $8,627.50 yearly, 
that the labor bill will foot up at least $7,457 morc, and that other 
power station expenses, taken with tho foregoing operating and fixal! 
charges will necrssitate tbe raising, in some manner, of about $37,000 
a sear. 

And be it remembered that no allowance is made in that $37,000 
for the maintenance of a distribution system—for the conduits, pole 
lines and lampa necessary to make use of the energy to be generated 
in a station, if one is built. 


To light Perth Amboy, lampe will be needed, of conrse. And lanipa 
woar out and have to be replaced with new ones. Befure they wear out 
they have to receive more or less constant attention. Somebody has 
to be ‘‘alwaye on the job.'™ And this means labor charges for the dis- 
tribution system in addition to the labor charges at the plant. 


For a lighting installation such as Perth Amboy requires and an 
Publio Service offers to supply under cuulract, Ube company figures 
that the annua! distribution operating costs would be about as follows: 


Lamp renewals ........+-seeeereeeee z $8,000.00 
Overhead line repairs, material ..... oe 600.00 
Underground line repairs, material .... 200.00 
Labor: 1 lineman ....c.eeececeneeces $1,095.00 
L belper ...... cc cee seeseooeo 624.00 
t lamp man ... cece ee esees .. 702.00 
2,421.00 
Total cost for distribution ......s.... 3 $11,221.00 


Taking these fignres together, the cost of a lighting plant to the 
taxpayers of Perth Amboy would be upward of $48,000 a year, es 
againxt $22,670.36, the price offernt by Public Service under a Avo 
year contract 

Why such a disercpancy? How can the Company do it! The tax. 
payers might well ask. 

The answer is simple. 

Publie Service has A tuoroughly modern plaut in operation in 
Perth Amboy. It operates extra large generators, which make for 
econumy of production. The amount of current necessary for lighting 
the streets of Perth Amboy is only a very unall fraction of the total 
output of the station, so that only a very amal} fraction of the fixed 
charges would have to be placed against the city's lighting business. 
If the city had its own plant, all the fixed charges would be chargeable 
to the city’s own service. , 


In the sanc manner the labor costs are divided over a greas 
volume of business and only a small fraciion would be chargeable to 
the Perth Amboy lighting. Again, the city would have no opportonity 
for sharing its labor costs with otber business, It ‘ould bave to stand 
it all. 


It stands to reason that the great plant, with ats tremendous ot- 
put van get more economical resnits than a small plant with a lim ed 
production. It is so in every business. lt is especially so iu the case 
of an electric generating station, where the current nmrl be prodaced 


ns it is used, and used as it is produced. 

These are facts for the taxpayer, to ponder. ft is the caxpayer 
who will bave to pay the billa. 

Talk ıs cowctimen very cheap, but elortric plants cost real mole ye 


Perth Amboy bas nothing to gam by having a tunnicipal lipe og 
pleut. It has murk to lose. Jet every tarpayer think H aver, 


PUBLIO SERVICE ELECTRIO OOMPAN’. 
Fig. 5. 


from both viewpoints, and to all pos- 

sible mutual benefit in the itnerests ot 

company and consumer. 
a a 


Electric Cooking Equipment at 


Texas School. 

The Wolvin School at Texas City, 
Tex., has recently equipped its domestic 
science department with 10 Hughes elec- 
tric hot plates and a Hughes electric 
range. 
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House-Wiring Campaign at Man- 
chester. 

The Manchester (N. H.) Traction, 
Light & Power Company, in co-operation 
with five local electrical contractors, is 
prosecuting a house-wiring campaign, of- 
fering to furnish and install fixtures, Edi- 
son Mazda lamps and shades, with neces- 
sary wiring, for parlor, front hall, dining 
room, bathroom, upper hall, bedrooms, 
porch, kitéhen and pantry, for $52. 

Wall switches are provided for parlor, 
dining room, porch, cellar, and front hall, 
the latter provided with a three-way 
_ switch for control of light from both 
floors. All wiring is concealed and the 
offer promises to leave the house un- 
marred. 

The company’s territory is about 32 
miles square. Already 6,000 homes are 
electrically connected in the city of Man- 
chester itself, but a large number of 
housés are still unprovided with electri- 
cal conveniences, in the country districts. 
The offer applies to all the company’s 
territory. 

Besides the Manchester company’s 
large hydroelectric generating stations 
at Garvin’s and Gregeg’s Falls, and a 
steam auxiliary in the city, the system 
is tied in with the plant of the Amoskeag 
Manufacturing Company, which operates 
the largest collection of cotton and wool- 
en mills in the country. Connection is 
also provided with the generating plant 
of the McElwain Shoe Company. A re- 
ciprocal arrangement is in effect by 
which, in case of emergency, the Man- 
chester company will furnish energy to 
either manufacturing plants, and in re- 
turn draw upon them for a temporary 
supply. 

The Manchester Traction, Light & 
Power Company operates electric rail- 
way lines throughout the region extend- 
ing to Nashua and Derry on the south, 
and to the Concord line on the north. 
The company is just 25 years old, and 
has been under the management of J. 
Brodie Smith since it began business in 
1890. 

— eee 
Spectacular Electric Sign in Cin- 
cinnati. 

One of the most striking, and, by 
reason of its location, one of the most 
conspicuous electric signs in Cincin- 
nati, has recently been placed in opera- 
tion at the new Bejach billiard hall, 
on Vine Street, by the Quehl Sign 
Company, of Cincinnati. A view of the 
sign is shown in the accompanying il- 
lustration. Its operation, which is ac- 
complished by means of a Reynolds 
Electric Company flasher, is as follows, 
42 switches being used to make the dif- 
ferent moves involved: The word “Be- 
jach,” occupying the center of the sign, 
in 18-inch letters, burns steadily; the 
upper part of the sign showing the 
words “26 tables,” and the figure of a 
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man at a billiard table, is flashed on 
first, the player being snown in position 
to play. He aims at the ball, draws 
his right arm back, and then shoots it 
forward in the rapid motion- required 
for the play. The ball is then shown 
moving through the intricacies of a dif- 
ficult shot. 

The entire upper part of the sign goes 
off after this play is accomplished, giv- 
ing way to the bowling alley and bowler 
shown below, with the words “7 Al- 
leys.” The bowler, with the ball in 
his right hand, aims for his play, with 
left arm outstretched. The right arm 
is then drawn back for the shot, and 
as it comes forward rapidly, the left 


S 
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Spectacular Electric Sign in Cincinnati. 


arm drops, the whole movement being 
extremely natural. The course of the 
ball down the alley is shown, and the 
lights representing the pins all go out 
—-the bowler makes a “strike” every 
time. Then this part of the sign flashes 
off, and the upper part is started again. 

The sign measures about 11 by 15 
feet, and is double-faced, the two sides 
being identical in every respect. 

There are 772 lamps used, 728 being 
clear-bulb 10-watt tungstens, 62 having 
red frosted bulbs, to show the move- 
ment of the red “cue ball” in the billiard 
shots, while 44 are two-candlepower 
candelabra lamps used in outlining the 
two cues shown, and in indicating the 
tops of the ten-pins. 

The background is in black, painted 
on a 20-gauge galvanized open-hearth 
iron base, of which the sign is con- 
structed. The lettering is all in white, 
the “grooved” type of letter being used. 
These letters are outlined with a gal- 
vanized metal shoulder fixed at right 
angles to the base of the sign, and 
painted inside with a contrasting color 


to that used outside, forming an excel- 


lent reflector for the lights. and mak- 
ing the letters stand out strikingly. 
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Two slender torches on each side of 
the sign, with ribbon effects and plumes 
of flame, add an attractive decorative 
touch. They are painted and lighted in 
bronze, while the bows of ribbon are 
in blue. The border around the whole 
sign is in green enamel, with a dec- 
orative outline in gold leaf. The fig- 
ures of the two players are in natural 
colors, with dark clothing and white 
shirts, while the billiard table is in ma- 
hogany and green and the bowling al- 
ley in maple, both following closely the 
actual colors. The outlines of the table 
and alley are made by lamps furnished 
with Betts & Betts amber color caps. 

—_—___~o-@—_—__—- 
Louisville Gas and Electric Offers 
Prizes for Employees’ Co-opera- 


tion. 

Supplementing the plan broached re- 
cently to employees of the Louisville 
Gas and Electric Company that they 
use their personal influence in increas- 
ing the company’s business, is the of- 
fer of a series of prizes for the em- 
ployees who are most active in that di- 
rection. Each employee on May 5 
found in the envelope with his or her 
pay check a bulletin from the com- 
mercial department, stating that the 
employee who before the first of June 
turned in the names of the most pros- 
pects in the house-wiring campaign. 
who also could be closed with by that 
date, would be presented with a va- 
cuum cleaner which retails at $19.50. 
It was announced also that other elec- 
trical appliances would be awarded 
to those who trailed the leaders. 

Employees who interest friends and 
acquaintances and who telephone the 
names of such persons into the depart- 
ment will state that they are entered 
in the employees’ contest and give 
their names as well as those of the 
prospects. These latter will be so- 
licited at once and reports made ac- 
cording to results. The house-wiring 
proposition during May is particular- 
ly attractive, including as it does the 
offer of a month’s free electricity for 
all who contract for wiring installa- 
tions before June 1 and providing for 
particularly low rates for wiring of 
four-room cottages. The officers of 
the company are in hopes that the 
prize offer will get vigorous co-opera- 
tion from the 500 to 700 employees ot 
the company, and, it is stated, if the 
results justify the plan, awards to win- 
ners will be continued monthly. 

—_—_~-»—___ 


United States firms have furnished 
over 40 per cent of the electrical ma- 
chinery and supplies used in Brazil, 
but not through any concentrated ef- 
fort. It was because the street-railway 
and light and power systems in va- 
rious cities are under the management 
of Americans. 
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INTERCOMMUNICATING TELE- 
PHONE SYSTEMS.’ 


By T. F. Lee. 


Public telephone service is accepted 
as a very real necessity, and in most 
modern business establishments, as 
well as in many private houses, a pri- 
vate telephone system is recognized as 
being a necessary part of the office or 
house equipment. 

Probably the most popular and use- 
ful private telephone system is one by 
means of which it is possible from any 
one instrument to ring up any other 
instrument directly, without having to 
first call up an exchange, i.e., a system 
in which no switchboard or operator is 
necessary. 

Such a scheme is now usually de- 
scribed as an intercommunicating tel- 
ephone system, or more briefly, an in- 
terphone system. 

It may consist of two or more tele- 
-phones, but as an installation of two 
instruments only, requires none of the 
selecting mechanism usually associated 
with an interphone system, I will re- 
fer mainly to systems having three or 
more telephones. 

One of the problems in an inter- 
phone system is to arrange the supply 
of current economically, and con- 
veniently to feed all. 

The most obvious way is to use in- 
duction-coil instruments, with a small 
battery at each. 

Many interphone systems have this 
arrangement, which is known as the 
local-battery system, and it gives en- 
tirely satisfactory results. 

Another system, however, known as 
the central-battery system, is now very 
frequently used. 

This employs one battery only at 
the center of the system, the object 
being to reduce the number of cells 
to be looked after, and to concentrate 
these at one point. 

With a telephone system the object 
is to obtain battery current through the 
transmitter, and to vary this current 
by speaking into the transmitter, the 
circuit being so arranged that this 
varying current passes through the re- 
ceiver. 

This object can be achieved by con- 
necting the two transmitters and pri- 


1 Portion of a paper presented to the As- 
sociation of Supervising Electricians. 


mary coils of a pair of instruments in 
series with the line, and connecting up 
each receiver in a local circuit with its 
secondary coil and no battery. 

If now, a battery is connected across 
the two wires of the line at the center 
of the circuit, with a retardation coil 
between each wire and the battery, we 
shall have the necessary conditions 
for speaking. 

A retardation coil consists of many 
turns of wire round an iron core, and 
its special peculiarity is that, while a 
direct current from a battery can pass 
through it, retarded only by the re- 
sistance of the coil, alternating and 
varying currents find a very much 
greater opposition, so that the steady 
battery current passes out easily over 
the line and through the transmitter. 

This steady current is changed to a 
varying current by the transmitter be- 
ing spoken into, but this varying cur- 
rent can only find a path over the 
telephone line. 

It cannot pass through the retarda- 
tion coil, and so it cannot interfere 
with the steady battery current, ex- 
cept in the line itself, i.e., the battery 
remains entirely unaffected by the 
varying speech currents, 


This same battery can be connected l 


through similar retardation cofls to 
cther lines, and other instruments, but 
with each pair of instruments the 
varying currents, which produce the 
speech, are confined to their own lines 
by means of the retardation coils. 

So far we have considered only the 
speaking portion of the telephone sys- 
tems, and have said nothing of the 
ringing or signaling part of the appa- 
ratus. 

As this, in interphones, is only an 
crdinary bell circuit embodied in the 
apparatus, however, there is no need 
to consider is very fully. 

Each instrument has a bell and push 
button, and the ringing battery is 
nearly always a separate battery of 
cells located at some mid point on the 
system, and fed to the telephone in- 
struments over a pair of ringing leads 
run right round the system. 

Interphone Circuits. 

It is practically impossible, in a 
short paper, to examine in detail the 
circuits of the various interphones on 
the market, but if they are treated on 
general lines, and if these general lines 
are well understood, it is a compara- 
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tively simple matter to trace out the 
actual circuits themselves. 

I have found it simplest to divide an 
interphone into two parts: (a) the tel- 
ephone proper, which includes the 
transmitter, receiver, induction coil, 
switch hook, and bell; and (b) the se- 
lective portion, consisting of keys, 
dials, levers, or whatever selective 
scheme is fitted. 

The telephone part can always be 
traced out to a fairly simple form of 
battery-ringing telephone, and the se- 
lective part consists simply of—firstly, 
a series of contacts connected nor- 
mally to the line wires, but not to the 
telephone part; and, secondly, a 
switch, or series of switches, connect- 
ed to the telephone part, and ar- 
ranged so that the connection can be 
made as desired to any one of the 
contacts mentioned. 

If, now, we consider that with each 
instrument the telephone part is con- 
nected permanently to one line only 
(the home line), and that this line runs 
through every other instrument, but is 
only connected to the selective part, 
we have the principle upon which ev- 
ery interphone system is designed. 


Selective Systems. 

The selection of the line is usually 
effected in one of three ways: 

(1) The Rotatsng-Arm System—With 
the cheaper instruments a rotating arm 
makes connection with a number of 
contacts, each contact being connected 
to one telephone line. 

Every telephone line must, of 
course, consist of two wires, but one 
of these wires may be common to all 
the lines, so that only one wire, and a 
common return, are required. 

The rotating arm can only con- 
veniently be used with such a system, 
as it is difficult to satisfactorily fit con- 
tacts for two line wires, so obtaining 
a double-wire system. 

(2) The Push-Button System—With 
the push-button system a wedge 
opens out two springs, which make 
connection with two other springs 
forming the line contacts. 

(3) The Lever-Switch System—With 
the lever-switch system, the same ac- 
tion as with the push buttons takes 
place, but lever switches are substi- 
tuted. 

With all three systems, the selective 
apparatus should be arranged to auto- 
matically return to the normal, when 
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the receiver is replaced on the tele- 
phone. 
Single and Double Line. 

Mention has been made of systems 
having one line wire for each instru- 
ment, and a common return wire for 
all, and also of systems having two 
line wires for each instrument. 

A considerable amount of wire 1s, 
of course, saved by having a common 
return, but this has disadvantages. 

If a varying current is passing 
through a wire, this will tend to in- 
duce or set up varying currents in 
wires in the neighborhood, and if two 
pairs of telephones have their wires 
close together, as in an interphone 
system, it is possible for one wire to 
set up such strong currents in an- 
other wire, that the speech going on 
between one pair of instruments can 
be heard in the other. 

This is known as induction, and is 
unavoidable with single-line circuits. 

If double wires are used, however, 
they can be twisted together in pairs, 
and the varying currents set up in one 
wire of the pair will be equal, and 
opposite, to those set up in the other 
wire of the pair, and so they neutral- 
ize one another, no induction or cross 
talk (as it is sometimes called) results. 

Here it may be mentioned that with 
bad insulation of the wires, and in the 
instruments, actual leakage of current 
from one wire to the other may take 
place, and this will also cause cross 
talk. 

This is frequently described as in- 
duction, but it is quite an incorrect 
description. 

Secret-Service Interphones. 

If the principles of the interphone 
system, as previously given, are con- 
sidered it will be seen that at any one 
of the instruments it is possible to se- 
iect any other, therefore two instru- 
ments can select the same line and a 
third can overhear the conversation of 
the other two. : 

This has led to the design of secret- 
service interphones which lock out the 


line as soon as conversation com- 
miences. 
Such instruments are, however, 


complicated, since a relay is necessary 
at each instrument, and relays require 
very careful attention in maintenance. 

It is very doubtful if, in most cases, 
the result obtained is worth the addi- 
tional cost and extra trouble and at- 
tention necessary, as the fault of be- 
ing able to listen in is not a very seri- 
ous matter in most places where in- 
terphones are fitted. 

The Western Electric push-button 
interphones allow of limited secret 
service between two or three instru- 
ments, without the addition of a re- 
lay, and this result is obtained by the 
use of extra push buttons, an entirely 
separate circuit from the regular in- 
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terphone circuit being set up between 
the instruments concerned. 

There is theoretically no reason why 
interphones should not be constructed 
for 50 or 60 lines, but the fact that 
the more lines there are, the greater 
is the chance of the conversation be- 
ing broken into and the busier is the 
system as a whole, has led makers to 
limit interphones to about 25 lines. 

The cost of cable, moreover, makes 
the price of larger systems very high. 

Regarding the length of line, it will 
be seen that this is practically limited 
by the bell. 

The speaking system fitted is usu- 
ally suitable for some miles of line, 
but battery bells, as is generally 
known, can only be relied upon on 
fairly short lines. 

Moreover, the same battery which is 
used to ring the bell from an instru- 
ment only a few feet from the calling 
instrument is also used to ring the 
tell of one instrument from the call- 
ing instrument at the other end of the 
svstem, so that if the line is very long, 
2 bell will sometimes get enough cur- 
rent to ring it to pieces, and some- 
times not enough to ring it audibly. 

These considerations limit the dis- 
tance apart of the two most distant 
instruments, and with a good set of 
instruments the limiting distance may 
be taken as about 2,000 feet. 


Cable. 

One of the most important points 
to consider with interphones is the 
correct choice of cable. 

The wires must be well 
and of low capacity. 

Rubber and gutta percha give the 
wire a large capacity, i.e., cause Seri- 
ous losses in transmission, but paper, 
silk, and cotton give a low capacity, 
i.e., reduce the transmission losses. 

Long telephone lines, therefore, are 
rever made with rubber-covered wire. 

In interphone systems, the tines are 
never very long, but nevertheless it is 
advisable to keep down capacity and 
so rubber is better omitted. This has 
the additional advantage of keeping 
down the cost. 

Interphone cables for indoor use are 
best made with tinned copper wire, in- 
sulated with silk and cotton, then 
braided and waxed, the wax helping 
to keep out dampness and to bind the 
loose ends of the silk and cotton lap- 
pings. 

As many wires are required in such 
cables, they should be arranged with 2 
definite color code, i.e., each wire or 
one wire of each pair should be lapped 
with a differently colored cotton. 

In order to reduce the effect of in- 
duction, as previously mentioned, the 
wires should be twisted in pairs. 

Where the cable is required out of 
doors, the same cable is used, lead- 
covered. 


insulated 
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For single-wire circuits a large wire 
must be inserted for the common re- 
turn. 

Unless this wire is considerably 
larger than the other wires, it will in- 
crease the cross talk. 


Installation. 

The secret of success of an inter- 
phone system, and the freedom from 
trouble in use, depends upon two fac- 
tors, good instruments and careful 
installation. 

With regard to the first, if instru- 
ments of recognized makes are used 
the installer need have very little fear. 
and it is safe to say that 90 per cent 
of the trouble experienced with inter- 
phone systems is due to careless in- 
stallation at the outset. 

-Good installation depends mainly 
on neat and methodical wiring and ar- 
rangement. 

The following points should be care- 
fully considered when planning out an 
equipment: 

(1) The most suitable instrument 
for the work should be chosen. 

(2) The shortest length of cable 
should be used. 

(3) The most suitable cable should 
be chosen. 

(4) As few wires and connections 
as possible should be made in the in- 
struments themselves. 

(5) The question of suitable batter- 
ies should be carefully considered. 

The question of whether local-bat- 
tery or central-battery sets should be 
used should receive attention. 

Local-battery sets have perhaps 
rather simpler circuits and one battery 
going wrong does not throw out the 
whole system, but there are more bat- 
teries to maintain. 

Central-battery sets are usually a 
little more expensive. but there is a 
considerable saving on batteries, and 
the battery maintenance is simpler 
and cheaper. 

The second item, the shortest cable 
route, is an important one. 

The most obvious method of in- 
stalling cable is simply to run it from 
cne instrument to another, but the 
ideal method is to fix all the instru- 
ments on the circumference of a circle 
and run all the cables to a junction 
point at the center, like spokes in a 
wheel. 

This has the great advantage that 
each instrument is exactly the same 
length of cable from any other, and 
so ideal ringing and speaking condi- 
tions are obtained. 

The best practical solution usually 
lies between the two, ie. to group 
two or three instruments together 
with a cable, and to run cables from 
each group to a more or less central 
point. 

With regard to the third point, viz., 
the choice of cable, it is only neces- 
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sary to see that indoor cable is not 
used in damp places or in places 
where it is subject to rough treatment, 
and that lead-covered cable is not 
dented or damaged in bending. 

The fourth point is a very impor- 
tant one also. 

Not more than one cable should be 
run into an instrument, and junctions 
of two or more cables should be made 
in junction boxes, which means, as a 
rule, that each instrument should have 
one junction box fitted. 

Before making connections, 
wires should be formed out. 

To do this a forming board is re- 
quired, which consists of a piece of 
board with nails protruding from it at 
the same distance apart as the con- 
nectors in the set or in the junction 
box. 

The cable is stripped back for about 
a foot, leaving the wires loose. These 
are then taken, and each wire is bent 
around a nail. 

The tapering bunch of wires is then 
bound up with waxed string, and the 
cable when removed from the board 
will have all the wires in the correct 
position for fixing in the instrument 
or junction box. 

Dry cells of good quality are un- 
doubtedly the best to use, as they are 
cheap, clean, and easily renewed. 

Regarding actual installation I sug- 
gest the following: 

(1) Plan out the system as a whole. 

(2) Run all cable, fixing permanently 
in position and leaving plenty of space 
where junction boxes occur. 

(3) Mark the positions of instruments 
and junction boxes and lace out the 
cables on the forming board to fit 
these positions. 

(4) Fix instruments and junction 
boxes in place and wire up. 

(5) Install the batteries. 

(6) Thoroughly test out the system 
before handing it over. 


Faults With a Local-Battery System. 
(a) If it is not possible to hear one 
instrument speak on any of the oth- 


the 


ers, the transmitter circuit (i.e. bat- 


tery, transmitter, primary of induction 
coil and switchhook) should be exam- 
ined on the faulty instrument. 

(b) If it is not possible to hear on 
one instrument, examine the receiver 
circuit (i.e., receiver secondary of in- 
duction coil and connections thereto, 
including selector contacts). 

(c) If it is not possible to ring one 
instrument from any other, examine 
the bell circuit of that particular instru- 
ment. 

(d) If it is not possible to ring any 
instrument from one particular instru- 
ment, examine the push-button circuit 
including connections to the battery. 

(e) If ringing is weak or unsatisfac- 
tory, examine the ringing battery, and 
look particularly for short-circuits in 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


the ringing circuits on junction boxes 
and instruments. 

(f) If both speaking and hearing are 
unsatisfactory when one instrument 
calls or is called, examine the home 
line of this instrument for short-cir. 
cuits. (This will usually occur at the 
instrument terminals or at one of the 
*junction-box terminals.) 

(g) If the service is generally satis- 
factory but poor speaking and listen- 
ing, and a certain amount of cross talk 
is sometimes experienced, it will be 
found that two wires of different lines 
are in contact. This contact can usu- 
ally be discovered by examining the 
junction box and instrument terminals, 
but if this does not show the fault, it 
can be found by disconnecting all 
home line connections and testing at 
one of the junction boxes for contacts 
between the line wires. This can be 
done by means of an ordinary bell and 
battery. 

Regardirg faults on central-battery 
interphone systems, these are in gen- 
eral very similar to those on local-bat- 
tery systems and can be found in the 
same way. 

Any short-circuit or similar fault 
will, however, tend to run down the 
central speaking or ringing battery, 
and so will not be confined so strictly 
to one instrument, but will affect the 
whole system. 

It will, however, show most plainly 
on the instrument in connection with 
which the fault occurs. 

In conclusion, I would remind you 
that telephones are delicate scientific 
instruments, and like all scientific in- 
struments, can only be satisfactorily 
handled by those who understand 
them. 

That the trouble and time spent in 
learning to understand the telephone, 
will be well repaid, I am quite con- 
vinced, because I am quite sure that 
the telephone habit is in its infancy, 
and that there will be a growing de- 
mand for telephones, and more partic- 
ularly for private telephone installa- 
tions, and it must naturally follow 
that the engineers and electricians who 
have made themselves familiar with 
telephone apparatus will be the ones 
to benefit by this extended use of the 
telephone. 

—_»--- 


Meeting of Winnipeg Contractors. 

The contractors of Winnipeg, Man- 
itoba, on March 5, 1914, organized the 
Master Electrical Contractors’ Associ- 
ation of Winnipeg. On March 25, 
1915, the annual meeting of this asso- 
ciation was held at the St. Regis Ho- 
tel, Winnipeg. 

Addresses were made by President 
Riggs, Secretary May, J. W. Marsh, 
J. H. Schumacher, S. A. Barber, H. 
W. Billings, C. Marriott, C. T. Kum- 
men, and F. A. Cambridge. 
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Licensing in Massachusetts. 

A hearing on a bill relative to the 
registration of persons or concerns en- 
gaging in electric wiring was held by 
the Massachusetts Legislative Commit- 
tee on Ways and Means April 21. The 
measure under consideration is the out- 
growth of a petition for legislation by 
the Electrical Contractors’ Association 
and others, on which a hearing was helg 
early in the session. At that time 
strong support to the measure was 
given, not only by the contractors but 
also by the electrical workers. 

Opposition developed on the part of 
labor union leaders, particularly those 
representing the telephone industry. 
The new bill is a substitute for the Sen- 
ate report of the Committee on Pub- 
lic Lighting, which referred the earlier 
bill to the next General Court. 

This measure provides that after 
September 1, 1915, no person or con- 
cern shall engage in wiring for elec- 
tricity without a license issued by a 
board of three examiners to be ap- 
pointed by the Gas and Electric Light 
Commissioners, one of whom shall be 
a practical electrician, the second an 
electrical inspector and the third “shall 
have such qualifications as may be 
deemed most advisable by the commis- 
sioners.” 

Frequent examinations shall be held 
in Boston, and twice a year in five other 
cities of the state. 

Two forms of licenses are provided 
for: Certificate A, issued to master 
electricians, i. e., to any person or con- 
cern conducting a wiring business; 
Certificate B shall be issued to jour- 
neymen electricians after examination 
by the board, on proof of fitness and 
of having gained their livelihood at 
the occupation of electrician for five 
years prior to application. Fees for li- 
cense certificates are fixed at $25 and 
$1, respectively, and are for one year, 
expiring each July 31. Renewal of cer- 
tificates may be had for $15 and 50 
cents, respectively. 

The penalty for engaging in electri- 
cal work without license is $10 to $100 
for the first offence. This applies to 
employees as well as to masters. A 
concern holding an “A” certificate shall 
not be liable for work done by em- 
ployees without authorization, unless 
with the knowledge or consent of the 
former. 

Telephone, telegraph, transmission 
and railway companies and their em- 
ployees are exempt from the provisions 
of the bill; and learners, apprentices, 
theatrical and regular corporation em- 
ployees are not required. to take out a 
regular license. Electric light plants 
are also exempt. 

E E E 

Electric wagons for removing refuse 
from the streets are being employed by 
the most progressive European cities, 
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Louisville Pushing Fan Sales. 

Though it is only the first of May 
the early arrival of hot weather has 
had a bullish effect on the electric fan 
market—referring to used fans. The 
film exchanges and the houses which 
handle motion-picture supplies have 
been besieged by proprietors of the 
smaller theaters, for second-hand 
fans, while the owners of larger thea- 
ters are also inquiring as to what will 
be the possibilities in this line. The 
supply of used fans, however, is great- 
ly below the demand and the theater 
Owners are turning to the dealers for 
new goods. The fact that Louisville 
has seen probably ten new moving pic- 
ture houses added to the number al- 
ready in existence since the last sea- 
son, which is declared to be the pre- 
vailing ratio of increase over the coun- 
try, indicates the extent of the mar- 
ket for fans this year. 

An effective display of the Colonial 
electric fans handled by the James 
Clark, Jr., Electric Company is attract- 
ing much attention in Lou sville. The 
company has put into the window a va- 
riety of these fans, of the several mod- 


els which are carried, so positioned that 


cross currents of air are formed. A 
quantity of white confetti in the in- 
closed display space is kept constant- 
ly agitated and the motion attracts 
all who pass. 
— ea 

Toronto Contractors Organize. 

The electrical contractors and deal- 
ers of Toronto, Can., held a meeting 


on April 16, and determined to form a 


permanent organization. The commit- 
tee appointed for this purpose consists 
of E. A. Drury, P. Scott, F. W. 
Palmer, George D. Cole and W. H. 
Lodge. 

A discussion was indulged in re- 
garding inspection fees and price cut- 
ting. 

Martin Neelon acted as temporary 
chairman and Mr. Lodge as secretary. 
ENEE E ES 
Ohio Contractors’ Convention. 
A meeting of the Ohio Electrical 
Contractors’ Association will be held 
in Cincinnati on May 12 and 13. Head- 
quarters will be at the Hotel Havlin. 
Contractors from other states, as well 
as members, are. invited to attend the 
meeting. The secretary of the asso- 
ciation, is F. M. Grant, 1529 Prospect 
Avenue, Cleveland. : 

EAE EE PO ESS 
New Jersey Segregates Electrical 


Work. 


New Jersey has passed a law requir- 
ing separate specifications and_ bids 
and separate awards of contracts on 
electrical work as well as on plumbing 
and gas fitting, and on heating, venti- 
lating and steam equipment, in all 
public buildings in that state. 
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Contractors and Central Station 


Co-operate in South Africa. 

The city of Durban, South Africa, 
has a municipal electric plant. We 
learn from Electrical Industries that 
electrical contractors in Durban have 
been in negotiation with the Durban 
Town Council over the sales question, 
and a scheme has been drawn up cal- 
culated to assist the distribution of 
electric cooking and heating devices 
on easy terms. The Council has 
agreed to the following scheme: 

(1) That it be left to contractors to 
sell heating appliances to consumers 
without the intervention of the Corpo- 
ration, and, if the consumer is unwill- 
ing or unable to pay cash, the Corpo- 
ration to pay the seller outright and 
collect the money from the consumer 
by instalments, and in order to safe- 
guard against financial loss, all appli- 
cations be considered jointly by the 
town treasurer and the borough elec- 
trical engineer, and that the joint deci- 
sion of those officials be final. 

(2) The Corporation only to take 
part in such a transaction if the con- 
tractor’s price includes a guarantee of 
maintenance against faults not due to 
misusage for one year. 

(3) The Corporation to add six per 
cent to the price charged by the con- 
tractor to the consumer, 

(4) The scheme to include not only 
the appliances, but any necessary wir- 
ing. 

(5) The scheme not to apply to any 
purchases under the value of $36. 

(6) Payment to extend up to six 
months for material up to $50 in 
value, and up to twelve months for ma- 
terial over $50 in value. 

(7) Consumers to be required to pay 
a deposit of 25 per cent cash on re- 
ceipt of the goods, leaving the balance 
to be paid thereafter in instalments, 
the period of payment not to extend 
over twelve months. 


—_»--- 
Washington Electrical Contractors 
Organize. 

The most prominent electrical contrac- 
tors of Washington, D. C., have formed 
an organization for the promotion of 
their business interests, for good fel- 
lowship, and for combating any unjust 
rules, regulations or practices. The 
association will work harmoniously with 
the public. Meetings will be held on the 
first and third Friday of each month 
at the Builders’ Exchange. Officers have 
heen elected as follows: president, Rob- 
ert Smith, of the Capital Electric Com- 
pany; vice-president, Joseph Randall, of 
H. P. Foley Company; secretary. John J. 
Odenwald; treasurer, W. B. Watzel. Op- 
portunities to come in as charter members 
are still open and several contractors 
have expressed their intention of tak- 
ing advantage thereof. 
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Among the Contractors. 

The Pierson-Wilcox Electric Company, 
Minneapolis, Minn., has secured the con- 
tract for the electric wiring for three 
residences on Lake of the Isles Boulevard 
being erected for Emery Mapes, Frank 
Mapes, and Mrs. G. V. Thompson. The 
houses are steel-frame, hollow-tile and 
concrete construction. The electrical 
equipment comprises a very complete 
system of lighting with burglar alarm, 
auxiliaries, call bells, interphones, etc., 
all in conduit, and when complete will be 
a thoroughly up-to-date installation in 
every respect. 


The Hatfield Electric Company. of In- 
cianapolis, Ind., is completing the elec- 
trical work on the First National-Soo 
Building, one of the skyscrapers of Min- 
neapolis. 


Albert Wheeler has opened a store at 
1197 St. Clair Avenue, Toronto, Canada, 
where he will carry a full line of electric 
fixtures, lamps, household devices, etc. 
He will also continue his contracting 
business. 


N. B. Oppen, of Stoughton, Wis., an 
electrician of long experience, has pur- 
chased of Klein & Company, Deerfield, 
the latter’s entire stock of electrical fix- 
tures and supplies. He will do a con- 
tracting business in Deerfield. 


Fred Gratz, former city electrical in- 
spector, Madison, Wis., will go into the 
electrical contracting business. He may 
open a shop at West Johnson and North 
Orchard Streets. 


Andersen & Dibben have established 
themselves in business at 522 West 
Monroe Street, Chicago. They are 
prepared to undertake work in me- 
chanical and electrical elevator repairs, 
motors, generators, wiring, fire-alarm 
systems, call bells and annunciator 
systems. 


The Smith & Liermann Electric Com- 


= pany, formerly of Fond du Lac,Wis., and 


now located at Juneau, will open a branch 
store in Brandon. The company will 
carry a complete line of electric fixtures 
and supplies, as well as do an elec- 
trical contracting business. 


For the benefit of creditors, R. Wil- 
kerson and R. C. Isaacs, doing busi- 
ness as the Wilkerson Electric Com- 
pany, Louisville, Ky., have made an 
assignment to Paul Tafel, of the H. C. 
Tafel Electric Company. The assets 
approximate $600 and the liabilities 
are estimated to be about twice that 
amount. The Wilkerson Electric 
Company has been in the electrical 
contracting business in Louisville for 
about two years. 
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ARIZONA. 

Standards for Gas and “Zlectric Serv- 
vice. Rules were adopted by the Ari- 
zona Corporation (Commission, ef- 
fective May 1, 1915, fixing the stand- 
ards for accuracy of gas and electric 
meters, testing of meters, and regula- 
tion of voltage. Electric meters are to 
be tested at least once in two years, 
and no meter is to be installed or al- 
lowed to remain in service which has 
an error of registration in excess of 
three per cent on light load, half load, 
or full load. The following rules were 
adopted by the Commission to aid the 
company in securing payment for serv- 
ice rendered: 

“(No. 21). Any utility supplying 
gas and electricity, who detects the 
fraudulent use of gas and electricity 
by a consumer, may discontinue the 
service, and need not reinstate same 
until an amount shall be paid to the 
utility covering the estimated amount 
of such commodity fraudulently used, 
and a charge of $2.00 to cover extraor- 
dinery expenses incidental thereto. 
In such case the utility shall estimate 
the amount of gas or electricity fraud- 
ulently used, from previous or subse- 
quent meter readings or other proper 
data. 

“(No. 22). Every public service util- 
ity supplying electricity or gas shall 
use diligent methods in the collection 
of its accounts, with the purpose of 
largely eliminating the loss of revenue 
through bad debts and to reduce the 
working capital necessary in the oper- 
ation of the utility. With this in view 
any public service utility may discon- 
tinue the service of a consumer who is 
delinquent in his account for gas or 
electricity in excess of 20 days. All 
amount due the utility for gas service 
or electric service and a charge not to 
exceed $2.00 per meter for extraordit 
nary expenses may be collected from 
the consumer by the utility before the 
service is again rendered.” 


CALIFORNIA. 

The Pacific Gas and Electric. Com- 
pany. In the case of Speciale vs. Pacific 
Gas and Electric Company, decided 
March 18, 1915, the company was or- 
dered to restore service to complainant, 
under proper guarantee for the pay- 
ment of future bills. The complainant, 
G. Speciale, had a three-year contract 
with the Pacific Gas and Electric Com- 
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pany for the furnishing of electric 
energy for pumping purposes. The 
power was to bẹ furnished for a 20- 
horsepower motor, for which service 
the complainant was to pay an annual 
minimum of $120. During the second 
year of the contract the pumping plant 
failed, due to drought, and the bill for 
energy consumed was only $25.90. The 
complainant refused to pay the mini- 
mum bill, alleging that “the failure of 
the water supply was an act of God.” 
The following year there was sufficient 
water supply. The consumer desired 
the service, but the service was discon- 
tinued, and the company refused to re- 
store the service unless the balance due 
under the contract for the past year 
was paid. The Commission says: “The 
complainant did not request the 
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of return should be paid thereon by 
the utilities, and the customers of 
whom the deposits are required are en- 
titled to a reasonable rate of return 
thereon; and the Commission is further 
of the opinion that five per cent is a 
reasonable rate of interest in such cases. 
It is, therefore, ordered: That, when- 
ever a deposit is required of a customer 
by a utility, interest at the rate of five 
per cent be paid thereon during the 
time that the deposit is retained by the 
utility.” 

The Washington Railway and Elec 
tric Company was authorized to issue 
its general improvement, six-per-cent 
debenture bonds to the amount of 
$13,500, face value. 

The Potomac Electric Power Com- 
pany was authorized to issue $79,500 


fendant to discontinue his service whert face value of general improvement six- 


he was able to obtain water, and de- 
fendant therefore continued in readi- 


ness to serve complainant and to meter 


and bill him for such energy as was 
consumed. I think that the question 
whether or not the failure on the part 
of the complainant to fulfill his part of 
the contract was due to an act of God 
is one not necessary to be considered 
by this Commission in this proceeding, 
but should be decided by the courts. 

“Pending such determination by the 
courts, or if defendant waives its right 
to sue for the amount it claims to be 
due, it appears to be but fair that com- 
plainant should be required to guaran- 
tee defendant any future bills, and in 
order to do so, should pay in semi- 
annual payments, in advance, his mini- 
mum bill.” 


DISTRICT OF COLUMBIA. 

Interest on Deposits. The following 
decision was rendered, effective May 1, 
1915: “The Public Utilities Commis- 
sion on its own initiative investigated 
the practices adopted by the several 
utilities in the District of Columbia for 
protection against loss due to non-pay- 
ment of bills by their customers. It 
was found that all utilities requiring 
deposits did not pay the same rate of 
interest thereon, in one case five per 
cent being paid on such deposits, in 
another case four per cent, and in still 
another no interest was being paid. 

“The Commission is of the opinion 
that, since these deposits are available 
by the utilities for use in the transac- 
tion of their affairs, a reasonable rate 


per-cent debenture bonds. The pro- 
ceeds are to be used for extensions and 
improvements, and for reimbursement 
of funds expended for these purposes. 


INDIANA. 

Merchants Heat and Light Company. 
The Supreme Court has rendered a dc- 
cision in which the action: of Herbert 
H. Rice seeking to enjoin the city of 
Indianapolis from contracting with the 
Merchants Heat and Light Company 
for street lighting service is dismissed. 
The decision of the Marion circuit 
court. which was noted in ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, July 
25, 1914, p. 175, is afhrmed. The de- 
cision of the Supreme Court gives the 
following summary of the case: “It is 
asserted by appellant that the contract 
is void in its entirety, and that the 
other provisions therein contained can- 
not be enforced. As a taxpayer, ap- 
pellant has no interest in the contract, 


"except in so far as its performance will 


affect the public treasury of the city, 
and having failed to show by proper 
allegations that any of the public funds 
are in danger of being illegally dissi- 
pated, the first paragraph of the com- 
plaint fails to state a cause of action. 
If appellee company is permitted to 
collect only such rates as are fixed by 
the public service commission, and the 
city is permitted to pay only such rates, 
appellant’s rights as a private consumer 
of current will not be affected, as the 
presumption obtains that the rates will 
be reasonable and fair to all concerned. 
For this reason the second paragraph 
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of complaint fails to state facts suff- 
cient to constitute a cause of action 
in favor of appellant as a private con- 
sumer.” 


a 


MARYLAND. 

Standards for Gas Service. The de- 
termination of a proper standard for 
gas service has been before the Mary- 
land Commission for some time. Con- 
siderable attention has been given the 
question of the standard or standards 
to govern the illuminating power of 
gas and the heating power of gas. In 
deciding whether a double or single 
standard is advisable, and, if a single 
standard is adopted, whether such 
standard should be based on the light- 
ing or the heating value of the prod- 
uct, the Commission says the purposes 
for which the gas is used and the 
amount of gas used for the respective 
purposes must be considered. “We 
should select a standard which will en- 
able the consumer to obtain the great- 
est amount of value for the price paid, 
and as the evidence shows that at least 
90 per cent of the total consumption 
of gas in Maryland is used for heating 
purposes and not more than 10 per cent 
used for lighting with flat-flame burn- 
ers, with: a constantly increasing de- 
mand for its use for heating and a 
decreasing demand for its use for such 
lighting, it follows that the Commis- 
sion should adopt such a standard as 
will inure to the benefit of the great 
majority of users.” A heating stand- 
ard of 600 British thermal units per 
cubic foot is adopted in the order of 
April 17. 


MASSACHUSETTS. 

Clinton White has announced that he 
will retire from the Public Service Com- 
mission on May 18. He has been a 
member of the Commission for 29 
years and he is resigning on his seven- 
ticth birthday. 

NEVADA. 

The Fourth Annual Report of the 
Public Service Commission has been 
published for the year 1914. The 
seventh annual report of its work as 


Railroad Commission is presented sep- 


arately in the same volume. 

The public utility section of the re- 
port contains decisions, annual reports 
of the companies, Public Service Com- 
mission Law, rules for the regulation 
of gas and electric service, and safety 
rules for electric utilities. 


.NEW JERSEY. 

Court Case. The right of the Board 
of Public Utility Commissioners to 
deny its approval to the leasing of the 
West Jersey and Seashore Railroad and 
its franchises to the Pennsylvania Rail- 
road for a period of 999 years, has been 
upheld by the Court of Errors and 
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Appeals in an opinion handed down 
by Chief Justice Gummere. 


NEW YORK—Second District. 

North Buffalo Natural Gas and Fuel 
Company. The Public Service Com- 
mission has decided that a gas com- 
pany cannot charge a customer for tap- 
ping the main and for the curb box 
and curb cock between the main and 
the customer’s service pipe. Accord- 
ing to the decision of the Commission 
these items are capital charges for 
property which remains with the com- 
pany and not with the customer. A 
charge for the installation of meter and 
connections is found to be a just and 
equitable one. 

Lima-Honeoye Electric Light and 
Railroad Company. The Commission 
has refused to allow the Lima-Honeoye 
Electric Light and Railroad Company 
and the Lima-Honeoye Light and Rail- 
road Company to separate their electric 
light from their railway business, be- 
cause the Commission finds that this 
would be a violation of a lease of the 
properties between the two companies, 
approved by the Commission in 1910, 
O of the two companies, both of 


Wich are owned by the same interests, 


at that time leased to the other its 
property, for a period of five years. It 
has since been found that the electric 
light property is profitable, but that 
the railway is so unprofitable as to 
make the joint operation of the two 
also unprofitable. Counsel for the com- 
pany admitted at the hearing that un- 
der the circumstances if the abandon- 
ment of the lease were sanctioned the 
operation of the railroad property 
would ultimately be abandoned. Dis- 
cussing the right under the Public 
Service Commissions Law of the Com- 
mission to approve the non-operation 
of a railroad throughout its entirety and 
for an indefinite period the opinion of 
the Commission, by Chairman Van 
Santvoord, finds that the Commission 
has no such power, and for that reason 
ought not to authorize anything which 
would inevitably result in such non- 
operation. 


OREGON. 

Oregon Power Company applied to 
the Commission for an interpretation 
of section 63 of the public utilities act, 
which prohibits companies from mak- 
ing discriminatory rates. The com- 
pany, in its application for a ruling by 
the Commission, stated that it was 
furnishing electricity for lighting the 
stations of the Oregon Electric Rail- 
way at Albany, Corvallis, Harrisburg 
and Junction City, each under separate 
contracts. The company desired to 
know if it would be within a reasonable 
interpretation of the law for it to fur- 
nish the railway company with elec- 
tricity at all stations where it has facil- 


Vol. 66—No. 19 


ities for supplying it, and apply a rate 
for the total consumption. Under the 
interpretation of the law by the Rail- 
road Commission this cannot be done, 
and the Commission issued the follow- 
ing general ruling: “An electric utility 
which has filed tariffs showing its rates 
in several distinct localities upon a 
block-rate plan whereby a lower rate 
is secured by increased quantity con- 
sumed, hereafter may not lawfully con- 
tract with a single user who desires to 
be served in different localities, that 
the aggregate amount of his consump- 
tion shall be taken and a single bill be 
rendered thereon, in order that the total 
charge made may be less than if the 
consumption from each use served by 
a single distributing system were sep- 
arately computed at the tariff rate ap- 
plicable to that locality.” 


PENNSYLVANIA. 

Annual Report. The Public Service 
Commission has made its first annual 
report for the period from July 26, 1913, 
to June 30, 1914. 


VERMONT. 

Incorporation. An act was approved 
April 2, 1915, which provides that the 
Public Service Commission shall find 
that a proposed corporation will pro- 
mote the general good of the state, and 
shall issue a certificate to that effect, 
before the incorporators transmit to 
the secretary of state the articles of as- 
sociation. The certificate is not to be 
granted by the Commission until after 
a public hearing to determine that the 
establishment and maintenance of the 
new company will “promote the general 
good of the state.” 

ag at 


Extension of Municipal Lines. 

The Massachusetts Legislature has 
enacted a bill which gives the Gas and 
Electric Light Commission power to 
authorize a municipal lighting plant to 
extend its lines into an adjoining town 
that has no electricity supply. The 
municipal plant shall have the same 
rights and obligations in the town in 
which the extension is made as it has 
in its own territory. 

In case the community entered 
should vote to establish a plant of its 
own it shall purchase the plant and 
property of the other town, that lies 
within its limits, and thereupon the 
original rights to distribute electricity 
shall cease. 

The same law is applicable to gas 
plants. 

A bill which provided for the instal- 
lation of the Dyer electric voting ma- 
chine in the two branches of the Massa- 
chusetts Legislature has been referred 
to the next General Court. This ap- 
paratus was described in the issue of 
April 17. 
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Conservation of Water Power in 


Vermont. 

The legislature of Vermont has 
passed an act which provides for the 
conservation of flood waters. It pro- 
vides that the governor shall appoint a 
commission of three persons to serve 
two years, without compensation. The 
sum of $500 is provided annually for 
clerical assistance, and sufficient money 
to pay the commission’s expenses. 


Proposes That the Electrical Sup- 
ply Jobber Guarantees Material 
and Service. l 


At the recent meeting of the Electrical 
Supply Jobbers’ Association at Chicago, 
W. N. Matthews, president of W. N. 
Matthews & Brother, St. Louis, delivered 
an interesting address, taking as his sub- 
ject the proposition of the electrical sup- 
ply jobber guaranteeing the merchandise 
he distributed and the service rendered 
by the house and its representatives. Mr. 
Matthews holds that the electrical sup- 
ply jobber is an economic necessity. As 
a middleman between a multitude of 
manufacturers and consumers he has es- 
tablished for himself a place and a func- 
tion which enables the dealer and consum- 
er to place their order for a variety of 
merchandise with one concern. 

Reviewing the development that has 
come about in the demand for electrical 
material Mr. Matthews believes that in 
many directions the electrical supply job- 
ber has been found entirely equal to the 
emergency, while in some other directions 
service development has rested upon the 
manufacturer. The reasons for many 
manufacturers developing a sales organ- 
ization that in a measure is parallel to 
that of the jobber, are five-fold: 

First—The tremendous strides taken by 
the industry, a growth that is equaled by 
only two industries in the entire history 
of commerce. 

Second—Inability of the earlier jobbers 
at first to give service in a broad sense, 
because of the highly technical nature of 
merchandise and the lack of trained sales- 
men. This, coupled with scant capital, 
made the pioneer electrical supply job- 
ber unequal to the rapidly growng indus- 
try. 

Third—The consequent timidity on the 
part of the jobber to stock goods until 
the market was created by the manufac- 
turer. When this was done, it gave the 
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The commission is charged with in- 
vestigating and determining what lo- 
cations are desirable for storage res- 
ervoirs to hold flood waters and bene- 
fit water powers developed and unde- 
veloped. It may employ expert and 
engineering services to the value of 
$2,500. 

The commission is to keep on file 
plans, surveys and drawings pertaining 
to its investigation, which will be copied 
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manufacturer control instead of the log- 
ical distributor—the electrical supply job- 
ber. 

Fourth—Hand in hand with the phe- 
nomenal growth of the electrical busi- 
ness was the development of productive 
advertising. The électrical manufacturer 
has always been a creative advertiser, 
which has placed him foremost in the 
thoughts of the electrical buyer. 

Fifth—The heretofore comparative lack 
of ruinous competition between manu- 
facturers meant more liberal profits and 
easier manufacturing conditions; conse- 
quently more time to devote to strictly 
distributing questions. 

The growth of the manufacturers’ 
sales organizations has had a restricting 
influence upon the extension of the job- 
bers’ sales organizations. As a remedy 
for an undesirable situation that is de- 
veloping, and in order that the electrical 
supply jobber might be ultimately the 
logical distributor of electrical manufac- 
tures, Mr. Matthews proposes that the 
jobber guarantee the efficiency of his 
employees and the quality of the mer- 
chandise he distributes. If care is ex- 
ercised in selecting the brands of mer- 
chandise handled, which may be backed 
by an absolute guarantee upon the part 
of the manufacturer and in turn guaran- 
teed absolutely by the distributor, the 
dealer and the consumer will be relieved 
of asking any questions with regard to 
quality, and will be concerned only with 
respect to the speed with which he may 
secure a delivery of his order. Matthews 
holds that there is very little that the 
jobber might handle 
bought from some manufacturer who will 
protect him in an absolute guarantee. If 
the material handled by the jobber is re- 
stricted to the lines that may be absolute- 
ly guaranteed it will mean that every 
manufacturer to have his line recognized 
and handled by the jobber must produce 
the very best class of goods, and that his 


that cannot be 
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and furnished to any person at cost. 
Report is to be made to the next leg- 
islature what propositions are made to 
it for the construction of storage res- 
ervoirs, and the commission is author- 
ized to receive propositions and con- 
tracts by riparian owners or water- 
power owners for either the lease of 
the reservoir with the right to use and 
Operate it, or the operation under the 
commission. 
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guarantee must be back of every article 
that he makes. 

A complete stock of absolutely reliable 
goods with few duplications will result 
in more turnovers, more satisfied custom- 
ers, more goods sold at regular prices, 
more net profit and more rock solid 
foundations for enduring success. 

By handling the fewer lines the jobber 
and his representatives will be able to 
devote more thought and energy to the 
sale of these few lines. 

Mr. Matthews advocated the policy of 
“money back if goods are not satisfac- 
tory,” and pointed out numerous in- 
stances in modern manufacturing and 
merchandising where this policy had built 
up an enviable reputation and contribut- 
ed to a substantial success. 
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Western Electric Company’s New 


Kansas City Warehouse. 

The Western Electric Company’s dis- 
tributing house in Kansas City, Mo., is 
now located in new quarters at 608-610 
Wyandotte Street, opposite the old build- 
ing which served as its Kansas City 
headquarters for the past ten years. 

The new building is five stories in 
height, with cellar and subcellar all com- 
pletely equipped with sprinkler system. 
It has dimensions 50 by 175 feet, affording 
about 52,000 square feet of floor space. 
Switch-track facilities have been so ar- 
ranged that freight cars can be spotted 
without interfering with either the ship- 
ping court, store or offices. 

The top floor of the building is devoted 
to the shop and the returned-goods sec- 
tion; standard-package stock is on the 
fourth floor; broken-package stock is on 
the third floor; and offices on the second 
floor. The city counter and display room 
are on the first floor, occupying the front- 
age on Wyandotte Street. The remain- 
der of the first floor is devoted to fast- 
moving stock and to the shipping and re- 
ceiving department, 
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Electrical Engineering Problems. 


Problem 35. 


miles per hour. 


age 600 volts; 


SOLUTION OF PROBLEM 35. 

Answer to Question a. 

The air-gap flux being assumed pro- 
portional to the armature current, the 
current-flux torque of the armature of 
each motor by [46] is proportional to the 


square of the armature current. Neglect- 
ing the stray-power torque, the current- 
flux torque of each motor is propor- 
tional to the train resistance, since it is 
the current-flux torque that drives the 
car forward and balances the train re- 
sistance at any speed. The train resis- 
tance at 10 miles per hour is 4+0.1310 
or 5.3 pounds per ton. Since the arma- 
ture current is 8 amperes when the train 
resistance is 5.3 pounds per ton, the speed 
(S) for any armature current (J) is 
given by 
5.3/(4+0.13S)=64/2 

Simplifying, 

(1) S=(/’—48.3)/1.57 miles per hour. 

The speed of a motor armature by 
[45] is directly proportional to the arma- 
ture voltage and inversely proportional to 
the air-gap flux. Since the air-gap flux is 
proportional to the armature current, the 
speed is also inversely proportional to 
the armature current. Each motor arma- 
ture is geared to the driving wheels so 
that the armature speed of each motor 
must also be proportional to the speed of 
the car. 

At 10 miles per hour, with the motors 
connected in series and the trolley voltage 
600 volts, the terminal voltage of each 
motor is 600/2 or 300 volts. The arma- 
ture voltage of each motor by [3] is then 
300—80.6 or 295.2 volts. At a trolley 


DIRECT CURRENTS. 


By R. G. Hudson and W. V. Lyon. 


A 40-ton electric car with its two series motors connected in series 
runs at a speed of 10 miles per hour on a straight level track and 
takes a current of 8 amperes from the trolley wire, which is at a 
potential of 600 volts above the track. The train resistance of this 
car is 4+0.13S pounds per ton, where S is the speed of the car in 
The combined resistance of the armature and ser- 
ies field of each motor 1s 0.6 ohm. 

Find the current and power taken from the trolley wire and the 
speed of the car under the following conditions, assuming that the 
air-gap flux of each motor is proportional to the armature current: 
(a) motors connected in series, track level, and trolley voltage 500 
volts; (b) motors connected in parallel, track level, and trolley volt- 
(c) motors connected in parallel, track level, and 
trolley voltage 500 volts; (d) motors connected in parallel, trolley 
voltage 600 volts, and car ascending a two-per-cent grade. 
With the motors connected in series, trolley voltage 600 volts, and 
speed of car 10 miles per hour, what current and power will the car 
take from the trolley wire when it is accelerated on a level track 
at a rate of one mile per hour per second? 


(e) 


voltage of 500 volts and with an unknown 
armature current (/), the armature volt- 
age of each motor is 250—0.6/. Since the 
speed of the car is directly proportional 
to the armature voltage and inversely 
proportional to the armature current, we 
have 
10/S=295.21/ (250—0.6/) 8 

Simplifying, 

(2) 250—0.6/—3.69S1 

Substituting for S in (2) its value as 
given in (1) and simplifying the resultant 
equation we have 

’=106.3-+48/ 

This is a cubic equation and may be 
solved by several different methods. In 
this case it may be solved quite easily by 
giving J several definite values until one 
is found which fits the equation. By this 
process the current is found to be 7.85 
amperes. The speed by (1) is then 8.53 
miles per hour. The power by [19] 
5007.85 or 3,925 watts. 

Answer to Question b. 

If the motors are connected in parallel, 
with the trolley voltage 600 volts, equa- 
tion (1) still holds, but since the arma- 
ture voltage of each motor is 600—0.6/ 
equation (2) will read 

(2) 600—0.6/—=3.69S5] 

Solving as before, J equals 8.78 amperes 
and S equals 18.3 miles per hour. The 
motors being connected in parallel, the 
current taken from the trolley wire 1s 
28.78 or 17.6 amperes. The power by 
[19] is 17.6600 or 10,560 watts. 

Answer to Question c. 

The trolley voltage being 500 volts, 
equation (2) will read 


(2) -500—0.6/—=3.69ST. 

Solving (1) and (2) as in the Answer 
to Question (a), J equals 8.53 amperes 
and S equals 15.6 miles per hour. The 
current taken from the trolley wire is 
28.53 or 17.1 amperes. The power by 
[19] is 17.1500 or 8,550 watts. 

Answer to Question d. 

The car must be driven up an incline 
in which the ratio of the distance the car 
is raised to the distance the car travels 
is two per cent. In addition to the train 
resistance the motors must then develop 
a tractive effort of 20 pounds per ton for 
each per-cent grade or a total tractive 
effort of 4+0.135+2x20 or 44+0.13S 
pounds per ton. Then 

5.3/ (44+0.135) =64/ F7. 
Simplifying, 

(1) S= (J?—531) /1.57. 

The trolley voltage being 600 volts, 
equation (2) reads 

(2) 600—0.6/=3.69S7. 

Solving (1) and (2) as before, J equals 
23.3 amperes and S equals 7.65 miles per 
hour. The current taken from the trolley 
wire is 223.3 or 46.6 amperes and the 
power by [19] is 46.6600 or 27,960 
watts. 

Answer to Question e. 

The force required to accelerate a car 
exclusive of that required to overcome 
train resistance equals the mass of the 
car multiplied by the acceleration. Meas- 
uring the acceleration (a) in miles per 
hour per second, the force required to 
produce an acceleration (a) is 100a 
pounds per ton weight. At a speed of 10 
miles per hour and acceleration of one 
mile per hour per second the total trac- 
tive effort is then 4+10X0.13-+100X1 or 
105.3 pounds per ton. Then 

5.3/105.3=64/ I7 
and J equals 35.6 amperes. The motor 
being connected in series, the current 
taken from the trolley wire is also 35.6 
amperes and the power taken from the 
trolley wire is 35.6600 or 21,360 watts. 

An examination of the above results re- 
veals the following facts regarding the 
operation of an electric car. 

(1) For any fixed connection of the 
motors the speed of the car decreases 
with the trolley voltage. In this case a 
change of trolley voltage from 600 volts 
to 500 volts reduced the speed from 10 to 
8.53 miles per hour for series connec- 
tion and from 18.3 to 15.6 miles per 
hour for parallel connection. It 
should be noted that the trolley volt- 
age on any electric traction system 
varies considerably throughout the sys- 
tem, the voltage in general being lowest 
at those points farthest away from the 
source of power. 

(2) The car runs faster with the 
motors connected in parallel than when 
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ALTERNATING CURRENTS. 


Problem 85. 


A three-phase rotary converter is rated to deliver 300 kilowatts 
at 220 volts on the direct-current side. At full load, when operat- 
ing at a power-factor of 0.90, it has an efficiency of 91 per cent. 
In the following problem this rotary receives power through trans- 
formers from a three-phase, 2,200-volt circuit. The transformers 
should be rated so that the rotary can operate at 0.90 power-factor 
when delivering 300 kilowatts without overloading them. 

(a) If the transformers are connected in star on both their 
primary and secondary sides, what should be the kilovolt-ampere 
rating and the voltage ratio of each? (b) If the transformers are 
connected in delta on their primary and in star on their secondary 
sides what should be the kilovolt-ampere rating and the voltage 
ratio of each? (c) If the transformers are connected in delta 
on both their primary and secondary sides what should be the 
kilovolt-ampere rating and the voltage ratio of each? (d) In ques- 
tion (c), if one of the transformers is burned out, what is the 
greatest kilovolt-ampere input to the rotary that will not overload 
the remaining transformers? (e) Ifthe transformers are connected 
in delta on their primary sides and have their secondary sides 
arranged so that the rotary can supply power to a three-wire 
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tion? 


connected in series. This principle is 
used in accelerating the car, the motors 
being first connected in series and in 
series with a resistance which is gradu- 
ally short-circuited. The motors are 
then connected in parallel and in series 
with a resistance which is again gradu- 
ally short-circuited, the motors being con- 
nected in parallel at full speed without 
series resistance. 

(3) The power taken by a car is 
usually much greater during acceleration 
or in climbing a grade than it is at full 
speed on a level track. Electric car mo- 
tors must then be designed in general 
with greater regard for the power re- 
quirements when starting or climbing a 
grade than for full speed on a level track. 
There is an exception to this statement 
in the case of very-high-speed cars, since 
the wind resistance may be sufficient to 
require a very heavy tractive effort at 
the motors even when running on a level 
track. 

SOLUTION OF PROBLEM 85. 

Answer to Question a. 

In a rotary converter the same arma- 
ture conductors serve to generate both 
the direct and the alternating voltage. 
The direct voltage depends upon the total 
flux in the air gap. The alternating volt- 
age depends not only upon the total flux 
but also upon the way in which it is dis- 
tributed in the air gap. The only method 
of changing the ratio between the direct 
and the alternating voltage is by chang- 
ing the distribution of the flux in the air 
gap. This is accomplished in practice by 
using what is known as the split-pole. 
When calculating the ratio between the 
direct and the alternating voltage it is 


Edison circuit, what should be their voltage ratio of transforma- 


customary to assume that the latter is a 
sine wave. Under this condition the ratio 
1S 

Eac/Eac=0.707 sin (r/n) 
n is the number of phases, except in the 
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E.=135/V3 
=78 volts. 
The high-tension voltage is 
E,=2,200/V3 
=1,270 
The ratio of transformation therefore is 
E,/E:=1,270/78 
The input to the rotary on the alternat- 
ing-current side is 
300/0.91=330 kilowatts 
Since the power-factor is 90 per cent, 
the kilovolt-ampere input is 
330/0.90—=367 
This load is equally divided between 
the three transformers, so that the kilo- 
volt-ampere rating of each should be 
367/3=122 kilovolt-amperes. 


Answer to Question b. 

Since, no matter what method of con- 
nection is used, each transformer sup- 
plies one-third of the total kilovolt-am- 
peres, the capacity of each transformer 
is the same, viz., 122 kilovolt-amperes. If 
the transformers are connected in star 
on their secondary sides, the low-tension 
voltage will be the same as in (a), viz., 
78 volts. With the primary windings con- 
nected in delta the high-tension voltage 
is 2,200 volts. The ratio of transforma- 
tion is 

E,, / E2=2,200/78 

Answer to Question c. 

For the reason given in (b) the ca- 
pacity of each transformer is 122 kilo- 
volt-amperes. With the secondary wind- 
ings connected in delta the low-tension 
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case of a single-phase rotary, when n 
equals 2. 
For single-phase, 
Eac/Eac=0.707 sin (2/2) 
=0.707 
For three-phase, 
Eac/Eac=0.707 sin (1/3) 
=0.612 
For four-phase, 
Eac/Eac=0.707 sin (1/4) 
=0.50 
For six-phase, 
Eac/Eac=0.707 sin (1/6) 
=0.354 
For a three-phase, 220-volt rotary the 
alternating voltage is 
Eac =220X 0.612 
=135 volts. 
Since the transformers are connected in 
star on the low-tension side, the voltage 
on this side should be 


Secondaries 


Fig. 38a. 


voltage equals that of the rotary, viz., 135 
volts. The ratio of transformation is 
therefore 

E,/E:=2,200/135. 

Answer to Question d. 

If one of the transformers is burned 
out it leaves the other two operating in 
open delta, or V. The voltage of each 
transformer is unchanged but the current 
now becomes equal to the line current. If 
Io represents the full-load current of one 
transformer, the greatest value that the 
line current can have without over-load- 
ing them is Jo. The output of a three- 
phase system is 
by [42a] P=V3VIcoso 

The greatest kilowatt output is there- 
fore 

P=V3VIocos6/1,000 
The greatest kilovolt-ampere output 1s 
Kzv.-A.=V3VIo/1,000 
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DIRECT CURRENTS. 
Problem 36. 


A power house operated at a constant bus voltage of 230 volts 
supplies a load of 500 kilowatts at the end of a transmission line 
having a total resistance of 0.01 ohm. A series generator driven by 
a shunt motor is connected in series with the line at the power 
house, the motor being connected across the line as shown in Fig. 
28. The combined resistance of the field and armature of the series 
generator is 0.001 ohm. The overall efficiency of the motor-genera- 


Fower 


230 Volt 
Station) “O'S 


Fig. 28. 


tor set is 80 per cent. With the field of the series generator ad- 
justed so that the voltage at the load is equal to the busbar voltage 
at the power house, find (a) the current taken by the shunt motor; 
(b) the armature voltage of the series generator; (c) the efficiency 
of the system from the load to the power-house busbars. Find (d) 
the voltage at the load with the booster removed when the same 
amount of power is supplied to the load as before and (e) the 
efficiency of the line under the conditions stated in Question (d). 


This problem illustrates the operation of a direct-current system 
with and without a series booster. 


ALTERNATING CURRENTS. 

Problem 86. 

A six-phase rotary converter is rated to deliver 1,000 kilowatts at 
600 volts on the direct-current side. The field structure has eight 
poles, each of which is wound with 1,498 shunt turns and two series 
turns. The armature core has 168 slots with six inductors per slot. 
At 25 degrees centigrade, the shunt field winding has a resistance 
of 76.2 ohms. In the following problem this rotary receives power 
through transformers from a three-phase, 6,600-volt circuit. As- 
sume that the temperature of the field winding is 75 degrees, and 
that the efficiency at full load is 94 per cent. When running at no 
load as a shunt generator a field current of 5.65 amperes is neces- 
sary when the terminal voltage is 600 volts. 

(a) When this rotary delivers 1,000 kilowatts at 600 volts and 
the shunt-field rheostat is cut out, at what power-factor will it be 
operating? Will it take a leading or a lagging current? (b) If 
the transformers are connected in delta on the high-tension 
side and diametrically on the low-tension side, what should be their 
kilovolt-ampere rating and their voltage ratio in order that they will 
not be overloaded under the condition given in (a)? (c) If the 
transformers are connected in star on the high-tension side and in 
double-delta on the low-tension side, what should be their kilovolt- 


ampere rating and their voltage ratio under the condition given 
in (a)? 


Answers to the above problems and two new problems will be 
printed in the next issue. 
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When the transformers are operating 
in delta, the kilovolt-ampere capacity of 
all three is 

Kv.-A.=3VIo/1,000 

The ratio of the kilovolt-ampere capac- 
ity of two transformers operating in open 
delta to that of three similar transform- 
ers operating in delta is 

Ratio=V3VJo/3V Io 
=0.58. 

Thus the greatest kilovolt-ampere in- 
put to the rotary should be 

0.58 367=213 kilovolt-amperes. 

Notice that the disabling of one trans- 
former reduces the capacity a little more 
than one-third. 

Answer to Question e. 

The proper method of connection is 
shown in Fig. 38a. 

The secondary windings of each trans- 
former are divided into two equal parts 
and connected as shown. If there is 
any current in the neutral it will divide 
approximately equally between the three 
transformers. Notice that in each of the 
secondary windings this third of the neu- 
tral current flows in opposite directions 
through the two halves so that its net 
magnetizing effect is zero. If the ordi- 
nary star connection were used, the di- 
rect neutral current would magnetize the 
magnetic cores in one direction. This 
would increase the core losses. The 
phase relation of the voltages across the 
secondary windings a2” and bz? is 120 
degrees, so that the voltage from the 
neutral to the terminal (1) is V3 times 
the voltage of either winding. The volt- 
age from (1) to the neutral is 135/V3 
volts, just as in question (a). The volt- 
age across one of the secondary wind- 
ings is 

135/V3V3=45 volts. 

The ratio of transformation from the 
high-tension to one of the low-tension 
windings is 2,200/45. 

a a 
St. Louis Jovian League Holds 
Ladies’ Day. 

The St. Louis Jovian League of Elec- 
trical Interests held its second ladies’ 
luncheon at the American Annex Tues- 
day, April 27, which was attended by 
76 ladies and 145 members. Mrs. Wil- 
liam H. Utter, president of the St. 
Louis Women’s Council, was the prin- 
cipal speaker. Mrs. Utter spoke on 
“Women’s Viewpoint of the Proposed 
Parkway.” Mrs. Utter explained that 
the election was not as to whether the 
city should have the parkway, but to 
determine whether the Circuit Court 
should appoint a commission to deter- 
mine the value of the real estate which 
would have to be condemned if the 
parkway is to become a reality and to 
determine the cost, and to ascertain 
whether St. Louis can afford to have 
a parkway. 

Other speakers were 
Spoehrer and Ell C. Bennett. 


Herman 
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ELECTRICITY IN WATERWORKS 
PLANTS. 


By L. E. Darling. 


Electric drive is more or less in its 
infancy. Its abilities in various lines 
are just beginning to be determined 
and fully known. It has no Iong line- 
age of experimentation and past instal- 
lations in every kind of power applica- 
tion to determine what is good and 
what is not. New applications for elec- 
tric drive are constantly blossoming 
out—new places before unthought of or 
disregarded are continually coming to 
be found worth while. One of the 
most interesting, and until lately much 
neglected, of these fields is in the appli- 
cation of electric drive to waterworks 
pumping. It is with this field that this 
article is concerned. 

Little more can be attempted than a 
statement of conditions as they exist 
today in the majority of waterworks 
plants and an outlining of the factors 
which have made waterworks plants 
lately develop into respectable possi- 
bilities as central-station loads. Under 
the head of present-day conditions, the 
dominant considerations are the noto- 
riously bad and poorly co-ordinated 
pieces of machinery which usually fill 
up pumping stations, and the factors 
which have created this state of af- 
fairs. Under the factors which have 
made waterworks develop into possible 
electric power users comes the rise of 
the centrifugal pump, the advent of the 
large central station, and a dissatisfac- 
tion with former wasteful pumping 
methods. 

Unfortunately, until recently but few 
studies of the waterworks field have 
been attempted. However, some timely 
Statistics have recently been made pub- 
lic by the extension division of the 
State University of Iowa, the fruit of a 
summer’s investigation into the status 
of waterworks plants in that state. One 
of the tables in the bulletin has espe- 
cially to do with existing electrically 
Operated plants in Iowa, and together 
with the accompanying notes affords 
much food for thought. The table, 
slightly rearranged, is submitted here- 
with. 

Something should be said upon the 
rapid development of the centrifugal 
pump within recent years, which has 
had not a little to do with electricity’s 
inroads upon a field heretofore held ex- 
clusively by steam and water power. 
The principal advantage about a cen- 
trifugal pump from an electrical stand- 
point is the fact that its rotor runs at 
a speed more nearly commensurate 
with that inherent in the electric mo- 
tor, thus enabling the motor to be 
coupled directly to its load. The usual 
transmission loses are avoided, space 
saved, and noise largely eliminated. 
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At a recent meeting of waterworks 
men at the State University of Iowa, 
Prof. B. P. Fleming, head of the De- 
partment of Mechanical Engineering in 
that institution, and a man who has 
had much experience in irrigation and 
pumping on government work in west- 
ern states, commented extensively on 
the rise of the centrifugal pump in 
water handling. He favored centrifu- 
gal pumps, other things being equal, on 
both the scores of reliability and econ- 
omy. Centrifugals are gaining in re- 
liability because men are learning to 
get around the faults of the earlier de- 
signs, eliminate troublesome features, 
and in general to incorporate more sci- 
ence into the general make-up of the 
pumps. For working where sand and 
twigs and such material has to be dealt 
with, as in the case of lifting water out 
of a river to filter beds, centrifugal 
pumps have no equal, for there are no 
valves to obstruct passageways nor to 
stick or wear loose. Sand used to 
wear out propeller blades rapidly, but 
even this feature is being successfully 
overcome, both by more scientific shap- 
ing of the rotor blades and by making 
them of a more sturdy and wear-resist- 
ing material. From the standpoint of 
economy in operation, Professor Flem- 
ing made the point that centrifugals 
can be made just as efficient as any 
other type of pump, contrary to the 
current idea, and wherever centrifugals 
are employed, even in pumping from 
deepest wells, they are giving uniform 
satisfaction and service. Practically 
the only source of power to be at all 
considered for the propelling of cen- 
trifugal pumps is the electric motor, 
since its compactness and flexibility, 
and small size, and the facility with 
which power could be gotten to it in 
dificult positions, such as down in a 
well, are making it invaluable to this 
sort of pumping service. The fact that 
the electric motor and power service 
have been developed to the high state 
of perfection now existing has had not 
a little to do with the commercial devel- 
opment of the centrifugal pump. He 
predicted that the centrifugal and its 
motor will create a revolution in pump- 


ing methods all over the country with- 


in the next few years. 

Even the application of the electric 
motor to the ordinary reciprocating 
pump has been giving a great deal of 
satisfaction wherever tried. Numerous 
instances of this sort of arrangement 
may be noted in the accompanying ta- 
bles, and the installations have been 
uniformly reported successful. In some 
of these cases the handy electric motor 
has saved long steam lines with conse- 
quent condensation and waste, for the 
wells of a waterworks plant are not 
always located close together or within 
easy range of a steam boiler. In other 
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cases, motors were installed because 
power could be purchased cheaply of a 
large central station, climinaing ¢he 
local boilers and long hauls of coal by 
wagon from distant railway tracks. In 
others, the economies to be effected by 
the use of centrifugal pumps was an 
object. 

As mentioned above, the tables in this 
article are based on a bulletin on 
“Water Works Statistics of Iowa 
Cities,” recently issued by the Exten- 
sion Department of the State Univer- 
sity of Iowa. The data and notes re- 
corded in the bulletin were collected 
by John H. Dunlap, assistant professor 
of hydraulics and sanitary engineering 
in the university, who was the prin- 
cipal investigator sent out by the Ex- 
tension Department. The subject was 
covered from the broad viewpoint of 
finding out the general conditions un- 
der which waterworks plants of Iowa 
are operating, and, besides the table on 
electric pumping reproduced herewith, 
the bulletin also contains tables and 
additional data on “Ground Water 
Sources of Supply,” “Consumption of 
Water,” “Steam Pumping with Costs,” 
“Distribution Systems,” “Pressures,” 
“Water Rates and Service,” and on 
“Finances of Municipal Water Works,” 
thus covering all sides of Iowa water- 
works systems to a very thorough de- 
gree. The investigation was made by 
the Extension Department in response 
to continued requests from all parts 
of the state for definite data on current 
practice in the water systems of differ- 
ent Iowa cities. An awakening seems 
to be taking place all over the state as 
regards the status of waterworks 
plants, coupled with a demand for bet- 
ter systems, better service and more 
economical operating costs all around. 
That a marked change in waterworks 
plants over the state is to take place 
within the next few years seems cer- 
tain, and it is equally evident from the 
present trend that electricity is to play 
an important part in the operation of 
the future plants. 

In connection with the table the fol- 
lowing points should be noted. Costs of 
pumps and motors do not include foun- 
dations and connections, in most cases. 
In the case of Rockwell City, pipe con- 
nections are included. 

Waterloo—All pumps are of the deep- 
well multiple-stage centrifugal type 
and raise water from deep well to 
surface reservoir. The first pump list- 
ed is run by three-phase, 60-cycle in- 
duction, constant-speed, belt-connected 
motor; the second, by same supply, 
only a two-speed, direct-connected mo- 
tor is used. The third motor has con- 
Stant-speed and is direct-connected. 
Pumps are 135 feet down. 

Last year four new deep-well cen- 
trifugal pumps, American type, were 
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purchased at $1,600 each for three di- 
rect-connected pumps, and $1,300 for 
one belt-connected pump. Three mo- 
tors were purchased at a cost of $583 
each. 

Mason City—The first pump is a 
deep-well, double-action, double-rod 
pump, and pumps from well to surface 
reservoir. The other two are deep-well, 
multiple-stage centrifugals and likewise 
lift from the well to a surface reservoir 
only. The supply of current is three- 
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pump runs at constant speed and is 
gear-connected. The other two are 
constant-speed, direct-connected. Costs 
for pumps include motors. 

Charles City—The first pump is a 
combination deep-well propeller and 
centrifugal, and pumps from the well 
to surface reservoir. The second is a 
vertical single-acting triplex power 
pump and works between surface res- 
ervoir and distribution system. The 
third is like the second, but works be- 
tween the wells and distribution sys- 
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tem. The last two are centrifugals and 
are for the purpose of pumping from 
surface reservoir to distribution sys- 
tem for fire and reserve domestic serv- 
ice. Three-phase, 60-cycle, constant- 
speed motors are used. The first and 
the last two are direct-connected. The 
others use chain drive. 

Rockwell City.—Deep-well, double-act- 
ing, double-rod pumps in both cases, 
and works between deep-well and dis- 
tribution system. Motor on first pump 
is three-phase, 60-cycle induction, con- 


phase, at 60 cycles. Motor on first 


ELECTRIC PUMPING IN WATERWORKS PLANTS OF IOWA— WITH COSTS. 
Based on Data Compiled by John H. Dunlap, Assistant Professor of Hydraulics and Sanitary Engineering, State University of Iowa. 


| PUMPS MOTORS COST OF POWER FOR PUMPING 
Revolu-|| Rate Cost per 
Num- ; Num- tions per}; Kilowatt- Cost Million 
Place || ber Size in Cost || ber Make | Cost Minute Hour Million Gallons 
in Use Inobes Each ||in Use Each |Power at in Month | Gallons namic |Pumped 
Full Cents 100 Feet 
Load i 
E | Waterloo 1 700 |Diameter 
z. Well 16; 1 , 
< Discharge $2005 Electric $700 SOO so, “Beate Aeieesecet 95 fe 
= 1 Well 20: f 2; all over 
t Discharge 10 | 2500 1 |Westinghouse| 875 850-1150)/} $200 per jo... fe cece fete cece epee ences 
= month 1.5 
1 | 1014 {American — |........]............ 1600 1 [General | 
x Electric 583 1206 ihe cle acai O cene 
be ee | gee | OO | ee | Ee | ee | | | | en | ee | ome | || | | RS | RS | 
= | Mason 1 7.75x18 1454 || 1 |General 
E City Electric |...... SOC CoD Wie eet ee a Sete tes Peet ae a bee 
B i eee 9 | 1700 1 |Sprague  (|...... 1160 1.8 $11.00 $10.3) 
[e : 
= Discharge 10 | 3400 1 {Sprague ifse..... 1165 10.10 12.20 
A na | | ce | es | | oe. | eaa) ee | | a | | ee a | oe | ee | | eS | eS a | o | oa 
Charles 1 4 710 1 |Westinghouse} 360 1200 || 2.5 for first 
City 1 8x10 |...... 1 |Westinghouse} 346 865 || 4000; 2 for 
1 11x12 1530 1 |Westinghouse} 765 860 next 5000: 
2 4 350 2 |Westinghouse; 493 1700 1.5 for re- 
mainder 
Rockwell 1 6.75x18 1500 1 {Fort Wayne |...... 1200 3 34.10 11.4 
City 1 WEIS. Nee eet ecole wuanawees Coles eet E E teins cc wy Galette AL etn tad ite PEATE area's 
Waverly 1 & 8 |...... 1 |General 
Electric |...... 865 Combined 
1 8 5x12 |...... 1 |Westinghouse]...... 580 Plant 
1 1215 aas aeaa eea aaee aaa a aaa ee 
Algona 1 
12x12 |... A EEEE E 900 
m 1 5.75124 [|...... 1 |Fairbanks- 
s Morse fJ... 900 
bel 1 5x 8 J... 1 |Fairbanks- 
5 Morse = f...... 900 
ss 1 1 |Fairbanke- 
E 8.5312 |...... More |...... 1200 
= 
= | Osceola i PERET NE ET, 3751 1 [Westinghouse] | 75 |......]........]].......--6--| 100 |........f 3250 Pow... 
yee TR OTD O14. “Deane 9 beet ke Sirs se ee PEEN ee eds eee eee ted Perens BAG oi ee, Oak ew earache See bce Saree ETA PEETER ae wee A | be Sees 
Council Allis- 
Bluffs 2 20 1906 2 Chalmers 752 720 2 3.06 9.57 
Red Oak 2 8.5x10 =|...... E E ete det: COO Vee eel eae scar Wee hw ee ale lees ws 50.00 25.50 
be Clarinda I biceeeeiGou arana ewes ciel tenes SE re ee Pree Crees Creer es Pree err cer | EE ETE E 50.00 25.00 
T: TE Gould,  “‘Incucdeuteegen totes alesarec. 1 |Westinghouse|...... 850 Wl Gok oes oui tas tS occ ulin Seen aaen aaa 
S bleed E a 1 |Westinghouse| o TEN a A A ie? 
< 
oe p eed ee Es ne o Qe a ———ĖĖ a a | AT 
w i Combined 
4 |Spencer : §.5x 8 |...... 1 |Westinghouse]...... 1130 Plant | 136 |........] 138 |........ 
Cop eth CDC hsaeseG medley Wl esev enn Te wise ere E ces ace Scheel a aoe tate dare weed EEEE PET clare ce ail PEIEE TS elena cate aces totaal EE] EE A to Buse cote te ole fides wie iets 
fa jee VENN | SRNR SEES EENE, EEEIEE, (CEM | ERECT NS CEE (glee CEEE EEN SERE (CNG Se i (OCEAN DLE! | ee 
(do) 
= Sheldon 1 9x10 | 3000 1 {Century 1165 45 | A9 [n 222 Ja 
z l 
re 1011619318 Va eo outta leo taigs valiant haan cul Several aon Gl gnund oul iraa cou esana aaaea easan d ans 
Sac City 1 7x 8 j...... 1 |Westinghouse|...... 1120 ne 2 he erate ee $90-$50 $45-$25 
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stant-speed, belt-connected. The sec- 
ond pump is connected to a 30-horse- 
power gasoline engine. This is to be 
changed to electric pumping. Gasoline 
- pumping has been found to cost six 
cents per thousand gallons, including 
interest and depreciation. 


In addition to these two deep-well 
pumps and motors, an auxiliary steam- 


engine drive is in reserve; contract cost. 


for steam, 35 cents per hour. For fire 
an auxiliary steam pump is available; 
contract cost for steam, $1 per hour. 
The pumping station is adjacent to the 
local electric power plant, thus making 
possible these contract costs for steam. 

Waverly—First pump is an air lift, 
deep-well to surface reservoir. The 
other two are horizontal duplex, dou- 
ble-acting power pumps and work be- 
tween surface reservoir and distribu- 
tion system. 


Motor on first pump is three-phase, 
60-cycle, constant-speed,  direct-con- 
nected. The second works from the 
same supply, but is variable-speed, belt- 
connected. City electric power plant 
was combined with water works, no 
separate pumping costs being kept. 

The Marsh air compressor is hori- 
zontal, single-stage, single-cylinder, 
with a two-inch pipe to a reservoir six 
feet high and three feet in diameter. 
From the receiver a one-inch pipe runs 
to well. 

Algona.—First pump is an air lift, 
deep-well to surface reservoir. The 
second is a _ single-acting deep-well 
pump for same sort of service. The 
third is a vertical, single-acting, triplex 
power pump, which operates between 
surface reservoir and distribution sys- 
tem. The fourth consists of a horizon- 
tal, duplex, double-acting power pump 
and works between surface reservoir 
and distributing system for fire and re- 
serve domestic use. Motors are all 
three-phase, 60-cycle, induction, con- 
stant-speed, belt-connected. Combined 
electric power and pumping plant, 
hence no costs for power available. 

The Ingersoll-Sergeant air com- 
pressor is horizontal, single-stage, sin- 
gle-cylinder, with an air receiver seven 
feet high and three feet in diameter and 
a 1.25-inch pipe to well. 


Osceola.—The first pump is an air 
lift for raising water from deep-well to 
surface reservoir. The second is a hor- 
izontal, duplex, double-acting power 
pump and forces the water from reser- 
voir into mains. 

$3,751 includes cost of air compressor, 
motor, Deane pump and pipe connec- 
tion. 

Council Bluffs—Pumps are both cen- 
trifugal and work between river and 
sedimentation basins. Motors are three- 
phase, 60-cycle, constant-speed, direct- 
connected. Steam pumps force water 
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from sedimentation basins to mains. 
$1,906 is complete cost, installed. 
Red Oak.—Pumps are both vertical 


single-acting, triplex power type and. 


lift from wells to distribution system. 
At the flat rate of $50 per million gal- 
lons, the company furnishes and oper- 
ates pumps and motors. 

Spencer.—First pump is a vertical, 


single-acting power triplex for service 


between wells and distribution system. 
The second is a horizontal, duplex, 
compound, non-condensing steam pump 
and serves in a similar way only for 
fire and domestic service. Motor on 
first pump is three-phase, 60-cycle, in- 
duction, constant-speed, belt-connected. 
This is a combined electric and pump- 
ing plant, hence no cost for power 
available. 

Sheldon—The first is a vertical, sin- 
gle-acting triplex power pump for serv- 
ice between wells and distributing sys- 
tem. The second is a horizontal, du- 
plex, compound, non-condensing steam 
pump, serving’ as a reserve service be- 
tween wells and distributing mains. 
Single-phase, 60-cycle current is used. 
$3,000 is the entire cost of the installa- 
tion, including line and building. 

Sac City—Two-phase, 60-cycle cur- 
rent is used, the motor being belt-con- 
nected. The pump is of the vertical, 
triplex, single-acting type. 

——___—_.§---——_____. 


Electrification Recommended in 
Boston District. 
William B. Bennett, engineer of 


the Wisconsin Railroad Commission, 
in a report following investigation of 
transportation facilities in the Metro- 
politan District of Boston, makes some 
comprehensive recommendations for 
electrification of railroad lines center- 
ing in that city, which the Public 
Service Commission promises to con- 
sider with a view to their gradual 


adoption. The Saugus and Medford 
branches of the Boston & Maine 
Railroad, and the West Roxbury 


branch of the New Haven, besides the 
Newton Circuit of the Boston & Al- 
bany, are subjects for consideration. 
These lines, steam operated at the 
present time, it is proposed to recon- 
struct by the laying of parallel tracks 
for local trains which would be run 
from termini of the Boston Elevated 
Railway’s present tunnels and elevated 
structures. The scheme contemplates 
the creation of three main routes, in- 
tersecting at the center of the branch. 

Under the plan proposed by Mr. 
Bennett, through steam trains might 
still be operated on the railroads, 
while local trains, making frequent 
suburban stops, would perform the 
suburban service, landing passengers 
at various points in the city, at pres- 
ent tunnel and subway stations. About 
$15,000,000 would be required to carry 
out the plans suggested. 
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THE FERRO-ILMENITE ARC ON 
ALTERNATING-CURRENT CIR- 
CUITS. 


By Isador Ladoff, 


Andre Blondel demonstrated that the 
voltaic arc between carbon electrodes ts 
actually being extinguished at the end of 
each half period, i.e., when the current 
passes the zero point, and then relighted 
again’ The heat conductivity of car- 
bon is about 87 times poorer than that 
of the poorest heat conductors among 
metals. This explains the difference be- 
tween the behavior of carbon electrodes 
on one hand and metal electrodes on 
the other hand on alternating-current 
circuits. The carbon vapors do not cool 
down during the passage through the 
zero point, i.e, do not lose their conduc- 
tivity to the same degree as the metal 
vapors do; hence the immense difference 
in their respective relighting' potentials. 
The relighting potential of carbon elec- 
trodes on an alternating-current circuit 
of 50 cycles and three amperes, for in- 
stance, does not exceed 100 volts, but the 
relighting potential of metal electrodes 
under identical conditions is almost equal 
to a static-discharge potential. At 
higher frequencies, such as produced by 
discharges of condensers, the relighting 
potentials of metal electrodes on alternat- 
ing-current circuits are considerably 
lower. When the relighting potential is 
reasonably low, the metal arc is subject 
to the same loss as the carbon arc. 

At constant current the voltage be- 
tween metal electrodes increases with the 
length of the arc. On the other hand, 
when the arc length is constant any in- 
crease in current causes a lowering of 
the voltage in spite of the fact that both 
the voltage and amperage are periodic 
functions. This relation between the 
voltage and amperage may be expressed 
in straight lines, as was proven by Guey 
and Monasch. In view of these general 
facts the experiments recorded here were 
started with the idea of using an auxil- 
lary arc for the purpose of counteracting 
the tendency of the metal arc to cool 
down and lose conductivity on being ex- 
tinguished at the end of each half 
period. 

: The arrangement of two carbon elec- 
trodes with one of ferro-ilmenite was 
tried on a 200-volt, 500-cycle circuit. The 
arc between one carbon and the ferro- 
ilmenite electrode formed at once and 
was maintained without difficulty. The 
additional carbon was therefore removed. 

When 220 volts at 60 cycles was applied 
directly to the arc with a small amount 
of variable resistance in series (5 ohms), 
the arc would only start when ‘the dis- 
tance between the electrodes would he 
not more than 0.25 inch and would go 
out at once. 


1A. Blondel, La Lumiere Electrique, 46, p. 
551, 1891. 
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Combinations of carbon and ferro-il- 
menite electrodes were tried. When the 
ferro-ilmenite electrode was placed be- 
low, the entire arc was uniform!'y lumi- 
nous, due to the ascension of the titanium 
vapor into the arc stream. The arc was 
very ‘quiet and the voltage was approxi- 
mately 120. When there was a restless 
period, the voltage increased from 120 to 
150, and even 300. The familiar crack- 
ling sound was then produced. 

When the ferro-ilmenite electrode was 
placed above the carbon electrode, the 
lower part of the arc was of vio.et tinge 
and rather low luminosity, the titanium 
vapors enveloping the ferro-ilmenite up- 
per electrode. At times a bubble wouid 
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somewhat higher than indicated, the con- 
clusion seems to force itself that the ac- 
tual relighting potentials are sufficiently 
low for commercial circuits. 

Another encouraging fact is tnat the 
maximum voltages either coincide with or 
are very near to the zeros of the current 
curves. The last fact makes it possible 
to use a modification of Duddell’s mus- 
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maximum when the current drops te 
zero. At this moment the condenser-in- 
duction system discharges its accumulated 
energy into the arc and furnishes it with 
the requisite relighting potential, pro- 
vided the frequency of the arc is of the 
proper value. In order to attain this fre- 
quency there is only one induction ceil 
that has to be controllable. 


DATA FOR OSCILLOGRAMS. 


Cscillogram Upper Lower 
No. Electrode Electrode 
1 Carbon Ferro-Imenite 
5 Carton Ferro-Ilmenite 
9 Ferro-IImenite Ferro-Iimenite 
11 Ferro-Iimenite Carbon 
12 Ferro-Iimenite Carbon 
15 Ferro-Iimenite Ferro-I}menite 
ie Carbon Carbon 


Ferro-Iimenite Ferro-Ilmenite 


Capacity Resist- Maxi- Length 
in Micro- ance in mum Maximum of Arc, 


farads Ohms Current Voltage Inches 
4.49 0.2 3 su v.5 
0 2 T 209 0.5 
0 2 9 340 0.5 
0 2 $ 309 0.5 
4.49 0.5 11 240 0.5 
4.49 0.5 10 32%) 0.5 
4.49 0.5 12 1) 0.75 
4.24 3.0 4 35v 0.5 
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Oscillograms of Arc Circuits with Ferro-IImenite and 


be formed by the molten slag from the 
upper electrode and shorten the are. The 
arc would turn restless. and try to climb 
around the highly resistant bubble to tlie 
upper rim of the electrode. The voltage 
would then alternately rise and fall. 

A graphite electrode was tried in com- 
bination with a ferro-ilmenite electrode. 
but it was found to be of no advantage. 

The circuit finally used had a con- 
denser of 72 microfarads in series with 
the arc on 2,100 volts. 

Power-factor determinations were made 
with the following results: 


Power- 

factor Amperes Volts Watts 
62.5 2.95 92.5 170 
68. 3.2 229, 480 
$4.5 6.8 61. 350 


The loss therefore appears to be 20 
per cent in the case of the system carben 
ferro-ilmenite and 19.3 in the case of 
both electrodes being ferro-ilmenite. 

These tests are the most reasonable of 
a series including others, but do not ap- 
pear to be conclusive. 

The examination of the oscillograms 
shows nothing unexpected from the the- 
oretical point of view. The principal ard 
most important fact revealed by these 
oscillograms is the low average voltage 
and the reasonably low peaks indicating 
maximum voltage or relighting poten- 
tials. Even if we take into considera- 
tion the inertia of the mechanism of the 
oscillograph and, making allowance for it, 
assume that the relighting potentials are 


ical-arc circuit for the purpose of sus- 
taining the alternating ferro-ilmenite arc 
during the zero point on the current 
curve by supplying the necessary relight- 
ing potentials from the circuit itself. As 
known, Duddell’s circuit is composed of 
a direct current superimposed upon an 
alternating current with capacity and in- 
duction in parallel and arrangement to 
disrupt the arc. Qur obiect is to use the 
capacity and induction in parallel with 
the alternating ferro-ilmenite are for the 
purpose of sustaining the arc. 

The condenser-induction system robs 
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the started arc of part of its current. 
With the decrease of current the poten- 
tial in the arc grows and reaches its 


Carbon Electrodes. - 


With this one or a similar arrange- 
ment a commercial alternating-current 
ferro-ilmenite arc may be developed. 


Experiments in that direction are 
bound to bring results. 
—_— > 
Meeting of Society for Electrical 
Development. 


The annual meeting of the Society for 
Electrical Development, Incorporated, 
will be held in the Society office, New 
York City, on Tuesday, May 11, at 10:30 
a.m. The annual reports of the general 
manager and treasurer will be presented 
and an outline of the work of the So- 
ciety given by members of the staff. 
Stereopticon slides and motion pictures 
will be used to illustrate these talks. 

The Board of Directors will hold a 
meeting after the adjournment of the 
annual meeting and will elect new mem- 
bers of the Board and Society othcers 
for the ensuing vear. 

Sa a 

The United States Bureau of Stand- 
ards. besides its main laboratory at 
Washington, D. C.. maintains two 
branch laboratories. The Northamp- 
ton, Pa., laboratory is devoted to the 
sampling. testing, and certification ot 
cement. The Pittsburgh. Pa.. labora- 
tory is devoted to investigations and 
tests of structural engineering and mis- 
cellaneous materials. These include 
metals, cement, lime, clay and clay 
products, glass. ete. 
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Electroplating With Cobalt. 

Among the papers presented at the 
spring meeting of the American Elec- 
trochemical Society was one on “Elec- 
troplating With Cobalt,” by Herbert T. 
Kalmus, C. H. Harper and W. L. Savell, 
of Queen’s University, Kingston, Ontario. 

The authors made a large number of 
experiments on the best conditions for 
the electrodeposition of the metal and 
reached the following conclusions: 

Several cobalt solutions were found to 
be suitable for electroplating with cobalt 
under the conditions of commercial prac- 
tice. Best among these are the follow- 
ing: : 
Solution I B: 

Cobalt-ammonium sulphate, CoSO.. 
(NH,):SO..6H:O, 200 grams to the liter 
of water, which is equivalent of 145 
grams of anhydrous cobalt-ammonium 
` sulphate, CoSQO..(NH,):SO,, to the liter 
of water. Specific gravity=1.053 at 15 
degrees centigrade. 

Solution XIII B: 


Cobalt sulphate, CoSQ....... 312 grams 
Sodium chloride, NaCl..... 19.6 grams 
Boric acid........... nearly to saturation 
Water e.as... 1,000 cubic centimeters 


Specific gravity=1.25 at 15 degrees 
centigrade. 

Cobalt plates from these solutions, on 
brass, iron, steel, copper, tin, German sil- 
ver, lead and Britannia-metal articles, of 
different shapes and sizes, deposited un- 
der conditions identical with those met 
with in general nickel-plating practice, 
are firm, adherent, hard and uniform. 
They may readily be buffed to a satisfac- 
torily finished surface, having a beautiful 
luster, which, although brilliantly white, 
possesses a slightly bluish cast. 

The electrical conductivity of these 
solutions is considerably higher than that 
of the standard commercial nickel solu- 
tions, so that other things being equal, 
they may be operated at a lower voltage 
for a given speed of plating. 

Solution I B is capable of cobalt plat- 
ing on the various sizes and shapes of 
objects met with in commercial practice at 
a speed at least four times that of the 
fastest satisfactory nickel solutions. 

Solution XIII B is capable of cobalt 
plating on the various sizes and shapes of 
objects met with in commercial practice 
at a speed at least fifteen times as great 
as that of the fastest satisfactory nickel 
solutions. 

Plates from both of these solutions on 
various stock pieces satisfactorily with- 
stood the various bending, hammering 
and burnishing tests to which commercial 
nickel work is ordinarily submitted. 

These two very rapid cobalt solutions 
are remarkable for their satisfactory 
throwing power. That is, they readily 
and satisfactorily deposit the cobalt in 
the indentations of the work. 

These two rapid solutions operate at 
these high speeds in a perfectly still solu- 
tion without agitation of any kind. 
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These solutions are both cleaner, that 
is freer from creeping salts and precipi- 
tated matter, than the standard commer- 
cial nickel baths. 

The cobalt deposited at this rapid speed 
is very much harder than the nickel de- 
posited in any commercial nickel bath. 
Consequently a lesser weight of this hard 
cobalt deposit will offer the same pro- 
tective coat as a greater weight of the 
softer nickel deposit. Considering solu- 
tion XIII B, operating at 150 amperes per 
square foot, on automobile parts, brass 
stampings, etc., a sufficient weight of cobalt 
to stand the usual commercial tests, in- 
cluding buffing and finishing, is deposited 
in one minute. With the best nickel 
baths, it' takes one hour, at about 10 am- 
peres per square foot, to deposit a plate 
equally satisfactory. Therefore, the actual 
weight of metal on the cobalt plate must 
be approximately one-quarter that of 
nickel. | 

For many purposes, under the condi- 
tion of these rapid plating solutions, one- 
quarter the weight of cobalt, as compared 
with nickel, is required to do the same 
protective work. Consequently, if nickel 
is worth 50 cents a pound, in the anode 
form, cobalt could be worth nearly 
$2.00 a pound, in the same form, to be 
on the same basis, weight for weight of 
metal. In addition there are other ad- 
vantages of cobalt in saving of labor, 
time, overhead, etc. 

A smaller plating room would handle 
a given amount of work per day with 


` cobalt than with nickel. 


With these very rapid plating solutions, 
by the use of mechanical devices to 
handle the work, the time required for 
plating, as well as the labor costs may 
be tremendously reduced. Solution I B, 
and particularly Solution XIII B, are so 
rapid as to be revolutionary in this re- 
spect. 

Obviously the cost of supplies, repairs, 
etc, would be less with cobalt-plating 
than with nickel-plating, as the size of 
the plant for a required amount of work 
is less. 

The voltage required for extremely 
rapid cobalt plating is greater than that 
for most nickel-plating baths; it is not 
so great but that the machines at present 
in use may in general be operated. For 
the same speed of plating, the cobalt solu- 
tion requires much the lower voltage. 

For a given amount of work the power 
consumption for this rapid cobalt work is 
less than that for nickel. This is obvious, 
because the total amount of metal de- 
posited in the case of cobalt is very much 
less, whereas the voltage at which it is 
deposited is not correspondingly greater. 

Ornamental work on brass, copper, tin 
or German silver would require only a 
one-minute deposit. Even wares ex- 
posed to severe atmospheric influences, or 
friction, could be admirably coated with 
cobalt in bath XIII B in fifteen minutes. 
The tremendous possibilities of this solu- 
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tion are not to be completely realized un- 
less mechanical devices are applied to re- 
duce hand labor to a considerable ex- 
tent. 

Thick deposits from these solutions 
are vastly superior to any that we have 
seen produced from nickel solutions. The 
tendency to distort thin cathodes is less 
pronounced, while electrotypes and elec- 
tro-dies have been given a superior thick 
deposit in a most satisfactory manner. 
The lines were hard, sharp and tough 
and the surface smooth. Nickel’ does 
not equal cobalt for excellence of mas- 
sive plates. 

Many of these tests were passed upon 
by uninterested skilled mechanics at the 
plant. of the Russell Motor Car Com- 
pany, who invariably reported in favor of 
the cobalt as above. 

Both baths I B and XIII B are sub- 
stantially self-sustaining, once they are 
put into operating condition, and the 
amount of aging required to do this is 
very much less for them than that for 
the present commercial nickel baths. 

A number of automobile parts, and a 
large number of skates, cobalt-plated, 
were turned out at the plant of the Rus- 
sell Motor Car Company under Mr. Bar- 
rows’s direction, and many of the skates 
have now (February, 6, 1915) been under 
observation in actual use for several 
months. 

On this date Mr. Barrows reported 
that skates plated from solution XIII B, 
many of which had had extremely hard 
usage in the hands of boys, etc., were 
showing up with surprising satisfaction. 

There is absolutely no stripping of the 
plate along the edge of the skate, either 
before or after use, which, unfortunately, 
is not uncommon with nickel-plated 
skates. Furthermore, the cobalt-plated 
skates seem to be decidedly superior to 
the nickel-plated skates as regards their 
resistance to corrosion. Another very 
noticeable feature about the cobalt-plated 
skates is that they are very free from 
scratches after rough usage as compared 
with nickel. That is to say, the cobalt 
plate is decidedly harder than the nickel 
plate. Most of the skates in question 
were plated in three minutes at 90 to 100 
amperes per square foot. Nickel plates 
at the same plant are plated in one hour 
at about 4 amperes per square foot. 

There is apparently considerably more 
cobalt metal plate on these skates than 
need be to make them equivalent to nickel- 
plated skates. 

———_—_.2---——___— 
Geological Survey Station. 
The United States Geological Survey 
opened, on May 1, a district office in Bos- 
ton, Mass., from which investigation of 
New England waterpower resources will 
be carried on. Vermont, New Hamp- 
shire, Maine and Massachusetts will co- 
operate with the government in the in- 
vestigation. The officer in charge is 
Charles H. Pierce, district engineer. 
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Hydroelectric Power in New Eng- 
land. 


“Inventions in the electrical industry 
have made it possible for one man at 
the switchboard of a hydroelectric plant 
to draw more energy from nature’s 
storehouse than could one thousand 
men a century ago,” said Henry I. Har- 
riman, president of the New England 
Power Company, in a recent lecture 
before the electrical men of New Eng- 
land attending the Gemeral Electric 
Company dinner in Boston, Mass. 

Mr. Harriman held that few sections 
of the country offer greater possibili- 
ties for hydroelectric development and 
transmission than does New England, 
in which more than 10 per cent of the 
total value of manufactured products of 
the country are produced. Here are 
five large rivers having a fall of 1,000 to 
2,200 feet, besides innumerable streams 
of less importance, but capable of be- 
ing utilized to produce electrical en- 
ergy. It is estimated that it would be 
theoretically possible to develop in this 
area of 60,000 square miles, 15,500,000 
horsepower for 3,000 hours of each 
year, this being equivalent to the use of 
52 million tons of coal annually. 

“The mechanical and engineering 
problems connected with the develop- 
ment of water power and with the 
transmission of electricity therefrom, 
to any distance up to 250 miles may be 
considered solved,” said the speaker. 
“The question to be settled now is one 
of commercial feasibility. The generat- 
ing of electricity may properly be con- 
sidered a form of manufacturing, water 
being the raw material, and electricity 
the resultant product. 

“While great difficulties confront the 
manufacturer of electricity generated 
from either water or coal, few lines of 
industry offer greater opportunities, if 
wisely and conservatively managed. Of 
all the forms of power, electricity is 
the most transportable, and within rea- 
sonable limits, can be cheaply carried 
from the place of generation to the 
place of use. Again, electricity is the 
most transmutabłe of all known forms 
of energy. It can be easily trans- 
muted to the form of lights; it can be 
changed into the form of the most in- 
tense heat for use in the electric fur- 
nace; it can be applied to the loco- 
motive to give tractive power; it can 
be changed into mechanical energy for 
the turning of the wheels of industry. 
In fact, no other form of energy can 
be so easily transmitted from place to 
place, or so easily applied to useful 
work. 

“Electricity as applied to railway 
transportation is just beginning to prove 
its reliability and feasibility.” More 
frequent train service with little added 
investment is thereby made possible. 

The advantage enjoyed by the manu- 
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facturer of electricity over his fellows 
in the exemption from labor troubles 
was pointed out by Mr. Harriman. A 
modern hydroelectric plant, he said, 
does not expend more than 10 per cent 
of its gross income for wages, while 
railroads and railways expend about 50 
per cent thus, and some industries 
spend as much as 75 per cent of their 
gross income in this way. 

Costs of construction as compared 
with steam plants were given. An 
efficient steam generating plant of large 
capacity can today be built for between 
$75 and $100 a kilowatt of installed ca- 
pacity, while a water-generating plant 
will cost $100 to $150. Also, the latter 
may be farther from its market; hence 
added outlay for transmission system 
is required. But while the investment 
may be as much as twice that of the 
steam plant, depreciation and mainten- 
ance are much less. There is practically 
no depreciation or upkeep for water 
rights, dam and power house, and water 
wheels and slow-speed generators de- 
preciate less rapidly than boilers and 
high-speed turbines. 7 

“It is probably fair to assume,” con- 
tinued Mr. Harriman, “that while the 
fixed charges (interest, depreciation and 
maintenance) on a steam plant will be 
15 per cent, corresponding expenses in 
connection with a hydroelectric plant 
will not exceed 11 per cent. Thus, the 
fixed charges on a steam plant costing, 
say, $90 per kilowatt, will be $13.50 
per year, whereas the corresponding 
charges on a hydroelectric plant cost- 
ing $150 per kilowatt, will be about 
$16.50, a balance of $3 in favor of the 
steam plant. The operating expenses 
of the hydroelectric plant are of course 
much less than the corresponding costs 
for the steam plant. One-half mill per 
kilowatt-hour is a liberal allowance for 
a large water-power plant, while the 
corresponding charges of the large 
steam plant will run from four to ten 
mills per kilowatt-hour, with varying 
load-factor, efhiciency and station ca- 
pacity. 

“Tt is stated that one-half the ca- 
pacity of our central stations is idle 
95 per cent of the time. Every station 
must have a large spare capacity dur- 
ing much of the year. Fortunately, 
periods of low water oecur during sum- 
mer and early fall when the central- 
station load is at its minimum. Thus 
the latter can supply deficiencies of the 
hydro plant without increase in installed 
capacity or fixed charges, and in doing 
so it will increase its load-factor and 
decrease its unit operating cost. AH 
these facts lead to the conclusion that 
the large steam plant and the large 
hydroelectric plant can develop side by 
side, each caring for the service to 
which it is best suited, and each giving 
to the other economies which neither 
could have alone.” 
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Central Electric and Former Repre- 


sentative Still at Litigation. 

The Supreme Court of the State of 
Colorado recently handed down a deci- 
sion affirming the judgment of the Dis- 
trict Court in favor of the Central Elec- 
tric Company, Chicago, in a suit brought 
by its former representative, John A. 
Savage, of Denver, Colo., for salary for 
the month of August, 1910. Savage had 
previously brought suit in the Denver 
court to recover his salary for July, 1910, 
and had obtained judgment. The Central 
contested the suit for salary for August, 
1910 and Judge Whitford found in favor 
of the Central Electric Company. Sav- 
age appealed to the Supreme Court, and 
the opinion above referred to has 
just been handed down. 

In the meantime Savage brought suit 
in the County Court for salary for Sep- 
tember, 1910, and secured judgment. The 
testimony covered much the same ground 
as had been gone over in the suit for the 
recovery of August, 1910, salary, and al- 
though Judge Whitford had decided in 
favor of the Central in that suit, the suit 
in the County Court for the September 
salary was decided in favor of Savage. 
This case is now pending in the District 
Court on appeal. 

About the time of the decision in the 
August, 1910, salary suit, the Central 
Electric Company started three suits in 
the Denver courts against Savage—one 
of which was to recover money collected 
by Savage under the July salary judg- 
ment, another to recover all salary paid 
Savage under his contract, and still an- 
other was to recover damages. Subse- 
quently these suits were all dismissed. 

Another suit pending upon its own mer- 
its and upon counter-claims which have 
been filed against it, is for damages 
claimed by the Central. Savage has re- 
cently filed amended ‘counter-claims re- 
spectively for damages against the Cen- 
tral for breach of contract, claiming 
that the Central, although accepting and 
filling orders furnished by Savage and 
recognizing him as its agent, refused to 
pay him for services and money expended 
under contract; a claim for commissions 
earned under certain contracts between 
Savage and the Central from May 31, 
1906, to May 31, 1909, and an action for 
damages for libel. 

Savage has now made a motion for a 
rehearing before the Supreme Court of 
Colorado. on the opinion affirming the 
judgment of the lower court in favor of 
the Central, and the latter’s attorneys 
have filed their briefs in answer. 


—_—__~4--______ 


About one hundred students of Ohio 
State University took an inspection 
trip during the week of April 25. They 
were accompanied by four instructors. 
The itinerary included two days in 
Chicago, two days in Milwaukee. one 
day in Gary and one day in Detroit. 
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Commission Report on Water 
Powers in Massachusetts. 

A special commission designated by the 
Massachusetts Legislature to study water- 
power conditions in the state has reported 
its findings. It urges that the state formu- 
late a policy for the control of water 
sources, pointing out the extensive hydro- 
electric developments now going forward. 
A great amount of power is now running 
to waste that would, if conserved and 
harnessed, light many towns and cities and 
operate many factories. 

The annual fuel bill of Massachusetts 
manufacturers is given as about $25,000,- 
000. The full utilization of stream flow 
would save a large part of this, and also 
release a vast amount of capital for exten- 
sions and new plants. 

The report makes it plain that it is un- 
desirable to introduce any stumbling 
blocks to check the use of private capi- 
tal in water-power development. The most 
efficient methods must also be used, so as 
to enable individuals to create and de- 
liver power at a lower cost than that of 
steam power which now costs 2.5 per cent 
less than it cost 10 years ago, despite the 
advance in the price of coal. 

Developed water powers in Massachu- 
setts now aggregate more than 300,000 
horsepower. The New England Power 
Company has the largest, aggregating 
about 75,000 horsepower. By means of 
connecting systems of transmission, and 
auxiliary steam plants, a large part of the 
state is already served to some extent with 
water-generated electricity. The report 
forecasts future use of energy in operat- 
ing electric car lines in the western part 
of the state, and says that many cities are 
looking for easier lighting conditions 
which electricity generated by water may 
make available. The rural population also 
is coming to recognize the value of elec- 
tric energy in farm operation. 

“The equalization of the flow of the 
waters is the real heart of conservation,” 
the Commission says. “Unless some suc- 
cessful plan is devised for bringing it 
about, all the hopes of developing water 
powers except on the larger streams be- 
come mere idle dreams.” 

It is held that there are possibilities 
throughout the state for the construction 
of storage basins to impound the waters 
and equalize stream flow through the year. 
This work can be done at a moderate cost, 
the report says. The conservation system 
employed on the Deerfield River has in- 
creased its minimum flow sixfold. It is 
estimated that 40,000 added horsepower 
could be gotten from the Connecticut 
River within the state by a proper system 
of reservoirs. 

The Commission in its conclusion points 
out the present divided authority by which 
the control of waters of the state are 
shared by four or five boards, largely 
without definite legal powers. An ap- 
propriation for engineering studies of con- 
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ditions is recommended, and is a necessary 
preliminary to any remedial controlling or 
conservation legislation. Because of the 
activities of neighboring states and of the 
Federal Government, the State of Massa- 
chusetts should not delay action. 
—— 


An Edison Reminiscence. 

Thomas A. Edison as he was years 
ago employed as an operator at the 
offices of the Western Union Telegraph 
Company, in Louisville, was the sub- 
ject of the talk made to the Louis- 
ville Jovians at their recent luncheon 
meeting held in the Preston Hotel. 
Charles Smith, district superintendent 
of the Western Union and once fel- 
low operator and “boss” of Mr. Edi- 
son was the speaker, and with him 
were two or three others who also 
knew the inventor in his youth and 
who worked with him. One of them, 
Charles Weinedel, is now superintend- 
ent of the Louisville Home Telephone 
Company’s repair shop. 

The consuming absorption of the 
man in his experiments and investiga- 
tions was what Mr. Smith dwelt most 
on. Nobody knew when he slept, and 
he had lodgings together with sev- 
eral other employees of the Western 
Union in a house on Jefferson Street, 
two blocks south of the Western 
Union headquarters which were then 
as now at Third and Main Streets. 
The rest of the others was often dis- 
turbed by the experiments Mr. Edi- 
son was conducting and he was known 
frequently to go for several nights 
without sleep. 

His work, although he held up his 
end of it, seemed always to interfere 
with his investigations and he some- 
times brought automatic ‘devices to 
the office to take care of certain of 


his routine duties. One of these was a. 


wheel operated by a coiled spring and 
governed by clock work. The rim of 
the wheel was studded with contact 
points which as the wheel revolvea 
made the dots and dashes that spelled 
out a service message which had to 
be handled at a certain hour every 
day. All that was necessary to per- 
form this task was done by keeping 
hands off and this gave the inventor 
relief from interruption. 
Concentrated application such as his 
was bound to accumulate a nervous 
tension that had to find relief and the 
young inventor’s way was to tell, at 
intervals of several days, a funny 
story at which he was wont to laugh 
most heartily, then to return to his 
work prepared for another four or 
five days of application with no danger 
of a joke. These stories were ex- 
tremely laborious, Mr. Smith recalled, 
and the other men in the office used 
to groan whenever the inventor began 
one. In time they got to leaving as 
speedily as possible, but their depart- 
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ure never troubled the inventor, who 
finished the yarn, had his laugh and 
returned to his researches. 

He was as unconcerned about all 
other outward things, apparently, as 
of the way his friends treated his 
jokes. Food twas the least of his 
troubles, weather was all alike to him, 
he was always utterly absorbed. The 
men who worked with him were very 
much impressed with his earnestness 
and those who are living have fol- 
lowed his rise with pride. 
—eo 

What the War Is Costing. 

J. Annan Bryce, member of the Brit- 
ish Parliament and chairman of the 
British Westinghouse Electric and 
Manufacturing Company, recently re- 
ferred as follows to the cost of the war 
and its possible effects upon industry: 

“It is expected by most people that 
a great depression in trade will follow 
the close of the war. The expenditure 
of the present belligerents alone can- 
not, if the war lasts only eighteen 
months, fall much short of 25,000 mil- 
lion dollars. Add to this the expendi- 
ture by neutrals due to the war, say 
another 500 million dollars, the de- 
struction of property, certainly at least 
another 5,000 million dollars, the loss 
by non-creation of wealth from the la- 
bor of at least 12,000,000 fighting men 
for eighteen months at the low esti- 
mate of $250 per man, another 3,000 
million dollars, and the permanent loss 
by non-creation of wealth say for four 
years from the death or disablement 
of say 4,000,000 of fighting men, an- 
other 5,000 million dollars, you get the 
appalling total of capital loss of 40,- 
000 million dollars. And this vast sum 
does not include anything for the di- 
minished production of wealth caused 
by the diversion of immense bodies of 
labor not only in the belligerent but 
in many neutral countries, from the 
production of wealth to the produc- 
tion of unproductive war supplies, or 
for the consequent disorganization of 
industry. Nor does it include any- 
thing for the incalculable diminution ' 
in production, which must follow from 
the death or enfeeblement by famine 
and disease of huge numbers of human 
beings in the war areas. It will cer- 
tainly take the world a generation to 
recover, and its purchasing power 
must be vastly lessened in the imme- 
diate future. 

“But it does not follow that all in- 
dustries will be equally affected. Those 
which are, like our own, concerned 
with the provision of more economical 
means of production and transport 
may even benefit, especially consider- 
ing that so extensive a destruction of 
the older types of mechanical produc- 
tion may furnish an opportunity of re- 
construction on modern lines.” 
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LETTERS TO THE EDITOR. 


ES 


Inspection in Small Towns. 
To the Editor: 


The condition complained of by E. M. 
Raetz in your edition of April 24, 1915, 
is explained as follows: 

The insurance inspector is not backed 
up by the law when he condemns a bad 
case of wiring and his only way out of 
the dilemma is to tax the owner a certain 
extra sum on the rate on his building. 
Insurance inspectors have only one stand- 
ard for new work and that is the Na- 
tional Electrical Code rules. Where a 
complete town inspection takes place it 
is not done with the object of making 
defective wiring measure up to standard 
tequirements, but rather to eliminate only 
such defects which constitute a fire 
hazard. 

It is just possible that the cases he has 
in mind have not been brought to the at- 
tention of the inspection bureau of the 
insurance company, or the insured is pay- 
ing for the defective wiring in an in- 
creased insurance rate. 

The remedy: Either have the local 
council of Rochester, Minn., adopt a 
suitable ordinance regulating the use 
and installation of electricity and elec- 
trical equipment, requiring National Elec- 
trical Code standard construction, or have 
all ‘such work done subject to the inspec- 
tion and approval of the insurance in- 
spection bureau in Minnesota. 

W. A. Grsson. 

Detroit, Mich., April 29, 1915. 


To the Editor: 

Replying to the inquiry in the Letter 
to the Editor contained on page 783 of 
your issue of April 24, 1915, would Say 
that technically Mr. E. M. Raetz, of Roch- 
ester, Minn., is correct when he states 
that an identical electrical job, if defec- 
tive, should be regarded as unsafe in a 
small town the same as in a large one, 
but the practicability of insurance com- 
panies giving both jobs equal attention 
is quite another matter. Mr. Raetz will 
readily realize that as a rule a great deal 
more property is jeopardized by a defec- 
tive equipment in the congested districts 
of large cities than is the case when lo- 
cated in a small town. Therefore, the 
insurance companies can afford to give 
such a defect more attention in a large 
city because there is more property at 
risk and because the premiums are larger 
and therefore admit of greater expendi- 
tures for inspection. 

Your correspondent should be made to 
realize that the safety of the community 
from fire dangers due to defective elec- 
trical equipment should not be placed 
solely in the hands of insurance com- 
panies and that the people themselves, 
through their organized governing units, 
should take cognizance of the matter and 
by the establishment of municipal super- 
vision, eliminate the dangerous practices. 

In view of the fact that in the case of 
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the average small city, a competent in- 
spector is not always available, the State 
should establish a Department of Elec- 
trical Inspection for service in the small 
cities, so that it would be possible for any 
small town desiring electrical inspection 
service, to make an arrangement with the 
State Department of Electrical Inspection 
for the services of an electrical inspector 
for a certain number of days per week to 
regulate the hazard within the borders of 
that community. The municipality creates 
a responsibility in this matter when it per- 
mits a public service company to oper- 
ate in the city to supply electric current 
to its citizens and its responsibility in- 
cludes the safeguarding of the lives as 
well as the property of its people. 
Wititiam S. Boyp. 
Chicago, Ill., April 30, 1915. 
aig ee 
Electric Delivery in Merchandising. 

The comprehensive delivery system 
of Marshall Field and Company, Chi- 
cago, was described in a talk before the 
Chicago Section, Electric Vehicle As- 
sociation of America, on May 4, by 
Fred J. Pearson, electrical engineer of 
the company. Mr. Pearson stated that 
there are at present 226 electric, and 75 
gas power wagons used by Marshall 
Field and Company, which deliver in 
a territory of 450 square miles, and 
cover a total distance of 8,400 miles 
per day. The average mileage of the 
electric vehicles is 28 to 30 miles per 
day, although some of the lighter elec- 
trics travel as far as 40 miles in one 
day. Mr. Pearson stated that to do 
the same work, from 850 to 900 horses 
would be required. 

The advantages of motor delivery 
service, such as promptness, cleanliness, 
etc., were commented upon, and various 
features in connection with the garag- 
ing of the cars were described. One of 
the particular advantages of the motor- 
propelled vehicle is its space economy 
in loading, unloading at platforms, and 
in turning. The company has a series 
of distributing stations located at con- 
venient points throughout the city, from 
which small packages are delivered by 
electric wagons. These packages are 


transported from the store to the dis- 


tributing stations in trunks, by means 
of gasoline trucks. The radius of the 
light electric package delivery wagon is 
about five miles. 

Energy for the operation of the elec- 
tric vehicles is purchased from the Com- 
monwealth Edison Company, and care- 
ful records are kept of the performance 
of each car. Individual watt-hour 
meters are located on every charging 
circuit, and battery performance is 
carefully noted. Mr. Pearson stated 
that the company is very much pleased 
with the service given by the electrics. 
and would not consider any other 
method of transportation. 
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BOOK REVIEWS. 


“Constant-Voltage Transmission.” By 
Herbert Bristol Dwight. New York: 
John Wiley & Sons, Inc. Cloth, 115 pages 
(434x714 inches), illustrated. Supplied 
by the Electrical Review Publishing Com- 
pany, Inc., for $1.25. 

This book is a discussion of the use 
of synchronous motors for eliminating 
the variation in voltage in electric power 
systems. While parts of the subject are 
analyzed mathematically, the book is 
nevertheless readable for those who do 
not care to take up this mathematical 
analysis. The problems arising upon high- 
tension networks are discussed and the 
suitability of the synchronous motor in 
regulating the voltage is fully explained. 
The author believes that this method of 
regulation could well be used much more 
widely than it is at present and in addi- 
tion to securing better voltage conditions, 
the power capacity of most lines would 
be greatly increased. Cost comparisons 
are given, and there are a number of 
tables covering the conditions for both 
long and short lines. A commendable 
feature is the summary given at the end 
of a number of the chapters of the mat- 
ter contained in that chapter. 


“Oxy-Acetylene Welding and Cutting.” 
By Calvin F. Swingle. Chicago: Fred- 
erick J. Drake & Company. Cloth and 
leather, 190 pages (4x614 inches), illus- 
trated. Supplied by the Electrical Re- 
view Publishing Company, Inc., for $1.50 
in leather or $1.00 in cloth. 

The author of this book is evidently 
an enthusiast for oxy-acetylene welding. 
and he makes a good presentation of the 
subject. There is a brief comparison 
with other methods of welding, in which 
acetylene is easily shown superior, but 
curiously enough electric welding is not 
included in the comparison. The chem- 
istry and physics of acetylene, its genera- 
tion and application, are first given. Thep 
follows a description of the apparatus 
used in welding, and directions for its 
use, which are quite practical. The final 
chapter deals with the removal of carbon 
from gas-engine cylinders by the use of 
oxygen. The book is well written and 
printed, but some of the illustrations are 
rather crude. For its scope, it should 
excellently serve in giving the essential 
practical points of the oxy-acetylene 
method of welding. 
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Wireless at University of Pitts- 
burgh. 

The University of Pittsburgh has re- 
cently completed a wireless telegraph 
plant, and will co-operate with the high 
schools of the district in its use. An 
organization known as the Radio So- 
ciety of Western Pennsylvania has been 
formed and will hold regular monthly 
meetings at the University. A series 
of lectures by Dr. Powers has been 
planned. 
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New Electrical and Mechanical 


The Time-Study Watch. 


The modern management of shops finds 
frequent need for the use of a stop 
watch in determining the time necessary 
for the different operations involved in 
the manufacturing process. When an or- 
dinary stop watch is used to determine 
the time of an operation, an arithmetical 
calculation is necessary to translate this 
into terms of output per hour or per day. 
. The time-study watch, shown in the ac- 
companying illustration, has been devised 
to eliminate this computation and enable 
the observer to read directly from the dial 
-the quantity desired. 

In order to accomplish this purpose, 
the circumference of the dial is divided 
into 100 parts, as in the well known deci- 


Time-Study Stop Watch. 


mal dial, but instead of these divisions be- 
ing numbered in the ordinary way, they 
are marked with figures which indicate 
the number of operations made per hour, 
when the time of a single operation is 
represented by the elapsed time. Thus, 
in the illustration, the second hand is on 
the sixteenth division, representing 0.16 
minute as the time of a single operation. 
In this case 375 operations can be made 
per hour, and the division is consequently 
numbered 375. The convenience of this 
can only be appreciated by one who has 
used the watch. In the case of very 
short operations, 10 operations instead of 
one can be timed, and the figure read off 
the dial is then multiplied by ten. 


Appliances 


This watch contains another feature 
which is very useful. Time can be taken 
out in case of the interruption of the 
operation. By pushing the slide on the 
side of the case, the hand is stopped, 
while reversing the position of this slide 
starts it again. To bring the hands back 
to zero, the crown is given a push. 

A similar dial can be provided with- 
out the latter feature when this is de- 
sired. 

The exclusive selling rights for this 
watch are held by Mortimer J. Silber- 
berg, 755 Peoples Gas Building, Chicago, 
Ill. 

——— A 


Indicating Heater Receptacle. 


For use with flatirons, soldering irons 
and other electrical appliances, particu- 
larly of the heating or cooking type, it 
is very desirable to provide a convenient 
and reliable means of indicating when 
the circuit to the appliance is closed. 
This is for the purpose of preventing 
waste of current when the operator is 
called away from the use of the appliance 


Indicating Heater Receptacle and Switch. 


and also to prevent possible hazards in 
case the heating appliance is left turned 
on for an indefinite time in the absence 
of operator or attendant. 

A convenient device which exactly 
meets these requirements and which has 
combined in it a plug receptacle, pilot 
lamp and switch, has been placed on 
the market by the firm of Harvey Hub- 
bell, Incorporated, Bridgeport, Conn. The 
indicator is a small lamp mounted be- 
hind a red bull’s eye; this takes but a very 
small current, but indicates at all times 
when the circuit to the appliance is closed. 
The switch is of the flush, push-button, 
wall type. The receptacle is provided 
with the new Hubbell T-slot contacts 
which permit interchangeable use of 17 
different types of caps. 

This device is rated at 10 amperes, 125 
volts, which gives a good idea of the 
liberal dimensions of its electrical parts. 
It is designed for use with three-gang 


wall boxes. The four supporting screw 
holes are spaced so as to hold the face 
plate rigidly. 
—— - - <6 - 
White Cross Flatiron. 
A new type of electric flatiron has 
been placed on the market by the Lind- 
strom, Smith Company, 1102 South Wa- 
bash Avenue, Chicago, Ill. This is an 
addition to the company’s line of White 
Cross electrical devices. This iron is 
sturdily built. The body comprises but 
three parts: the bottom plate or ironing 
surface, the heating element, and the 
superposed main body or cover. The 
construction is such as to confine prac- 
tically all of the heat to the ironing sur- 
face, very little being dissipated by radia- 
tion from the top or sides. The heat is 
intensified at the point and edges of the 
ironing surface where it is most needed. 
The heating element is easily removed 
and can be replaced if damaged without 
the necessity of sending the complete out- 
fit to a repair shop or back to the fac- 


4 
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New Electric Flatiron. 


tory. The iron is given a high-grade 
finish, and makes a pleasing appearance. 
These irons are made for any voltage 
up to 250 volts. The most common 
weight is six pounds; such an iron takes 
only 400 watts, thus being economical in 
operation as well as low in first cost. 
———— eM 
Novel Automobile Ignition Lock. 
The Connecticut Telephone & Elec- 
tric Company, Meriden, Conn., has 
just placed on the market a new type 
of lock as applied to its automatic 
switch controlling the Connecticut 
automatic igniter system. This lock is 
different from the ordinary ignition 
lock inasmuch as the key is required 
only to unlock it, the switch being 
locked by means of a small plunger di- 
rectly over the right-hand button. 
With this arrangement, it is possible 
to carry the ignition key in a bunch on 
the regular key ring, as it is_not nec- 
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Ignition Switch Lock. 


essary to leave it in the lock when the 
car is being used. In order to operate 
the locking feature, it is simply neces- 
sary to press the small button after 
the switch button has been released 
and the ignition shut off. 

It is so designed that it is not pos- 
sible to lock the ignition until it has 
been thrown off. The lock is very sim- 
ple in construction and foolproof. The 
keys are not interchangeable, as is the 
case with most ignition locks, which is 
a decided advantage as it is not pos- 
sible to unlock it with one common 
key, a feature that largely destroys 
the effectiveness of a lock of this na- 
ture. 


— eo 
A Four-Inch Electric Fan That 
Can be Carried in the Grip. 


Traveling men and_ theatrical people 
are frequently compelled to stop at small 
inns in which the facilities are not of the 
highest class. Consequently a room must 
frequently be occupied which is warm and 
uncomfortable. If the traveling man 
could carry about with him a very small 
fan that could be connected to any com- 
mon lighting socket, it would be the 


Racine “One-Man” Fan. 


means of providing him with m ch com- 
fort. 

Realizing the possibilities of suc ' a de- 
vice, there has been developed and placed 
on the market by the Racine Electric 
Company, Racine, Wis., a compact, light- 
weight fan which seems to meet the re- 
quirements exactly. This fan weighs but 
2.5 pounds, and has blades four inches 
in diameter. Its maximum dimension in 
any direction is four inches, thus it 
can be easily put into a grip without in- 
convenience. The motor is of the uni- 
versal type, which can be used on direct 
current or alternating-current circuits 
varying in voltage from 110 to 130 volts. 

A cord and attachment plug are included 
with the fan, which is well built in every 
particular. A speed regulator provides 
means for adjusting the amount of 
breeze to meet the exact requirements. 
Because it is designed to provide breeze 
for just one person, the outfit is called 
the “Racine One-Man Fan.” It has been 
used however, to great advantage by 
actresses and other traveling women with 
as much success as by the traveling men. 
It is also useful in small offices, such as 
for ticket sellers, and in other confined 
places where a small fan of this type 
is the only means of affording comfort 


and efficiency. 
— eeo 


Atwood Stationary Vacuum Clean- 
er Outfit. 

It is not many years since the real 
economic value of the vacuum cleaner 
as an agent of sanitation 
and a labor sąver was 
first recognized. Since its 
introduction it has been 
developed and commer- 
cialized to such a re- 
markable degree it is 
now regarded almost 
universally as a house- 
hold necessity. 

The cleaner shown in 
the illustration is suit- , 
able for the average 
residence or apartment 
buildings. It represents 
the latest development 
of the Atwood Vacuum Cleaner Company 
and, while embodying many improve- 
ments, the principle of operation is 
the same as that of the Atwood clean- 
ers which have met with such marked 
success during the seven years that 
they have been on the market. 

The vacuum is obtained by a motor- 
driven exhauster operating on the 
principle of the two-shaft positive 
blower. It consists of two shafts. each 
carrying an impeller similar to a two- 
These impellers turn in 
opposite directions and operate with a 
very slight clearance on all sides wi.ich 
is sealed by water drawn from and 
afterwards returned to a reservoir in 


toothed gear. 
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the base. The bearings have unusual- 
ly large wearing surfaces. The two 
bearings on each side are set in a large 
oil chamber which permits easy in- 
spection upon lifting a hinged cover. 

A Westinghouse electric motor is 
belted to the exhauster. The one 
shown in the illustration is a one-half- 
horsepower alternating-current ma- 
chine and is fitted with a clutch simi- 
lar to the multiple-disk type used on 
many well known automobiles. 

An ingenious combination of a tank 
and a canvas bag insures the removal 
from the air of all dirt. The air passes 
first into a tank where the larger par- 
ticles are removed by gravity and then 
through a canvas bag which removes 
the finer dust. After passing through 
the exhauster, the air is discharged 
through a pipe which can be run to the 
outside of the building or into a chim- 
ney. This is important from the stand- 
point of sanitation, as all disease germs 


Motor-Driven Vacuum Cleaner Set. 


are thus carried to the outside of the 
building instead of being allowed to 
escape back into the room. 


—eo 
Outdoor and Indoor Electric Signs 
with Interchangeable Displays. 
A line of electric signs with inter- 
changeable display matter has been placed 
on the market by the Northwestern Elec- 
tric Works, Corn Exchange Building, 
Minneapolis, Minn. These signs have a 
number of distinctive features. The 
framework is entirely of metal and the 
faces are arranged to receive interchange- 
able glass letter or picture plates. 
In the case of outdoor signs the frame 
is made of No. 24 gauge metal neatly 
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finished and protected from corrosion. 
The frame is in the form of a hollow 
box 4.75 inches thick; the over-all height 
of the sign is 26 inches; the total length 
averages one foot times the number of 
unit spaces for letters, emblems, trade- 
marks or pictures. 
trated plates are each 12 inches high and 
made of double strength glass. Letter 
plates have a dark background with the 
letter body made brightly translucent and 
outlined with gold. The specially illus- 


Fig. 2.—View Showing interior Construction 
of Sign and Interchangeabiilty of 
Display Plates. 


trated plates are usually placed at one or 
both ends. These illustrated plates are 
attractively colored with durable trans- 
lucent colors by means of a special proc- 
ess; they make a strikingly effective ap- 
pearance both by day and night. Letter 
or picture plates can be changed in a few 
minutes. The two sides of the side may 
bear the same or different displays, as 
desired. 

A good idea of these outdoor signs can 


Se 
Fig. 1.—Interchangeable Outdoor Electric Sign. 


The letters or illus- 
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be had from Figs. 1, 2 and 5. Fig. 2 in 
particular shows the construction and how 
readily glass plates may be changed. One 
25-watt Mazda tungsten lamp is used be- 
tween each pair of spaces. The energy 
consumption of the signs is consequently 
very small and is further reduced if a 
flasher is used. The signs are shipped 
complete with lamps and hanging gear, 
so as to be ready to hang up and con- 
nect to the circuit. 

For indoor use, particularly in store 


windows, another type of interchange- 
able electric sign is made by the North- 
western Electric Works. These signs are 
made in two lengths, 28 and 37 inches. 
The letters are gold-outlined and 45 
inches high; they are readily changed by 
inserting in the removable sliding front. 
The arrangement is shown in Fig. 3, in 
which the front has been partly pulled 
out, exposing one of the lamps in the in- 
terior. In the shorter signs two lamps 
are used and in the longer ones three 
lamps. The former signs are furnished 


Fig. 5.—Outdoor Sign with Pictorial 


End Plate. 


the most modern machinery, 
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with 60 interchangeable letters and the 
latter 75. 

Each sign is provided with two illus- 
trated colored slides that the purchaser 
can select from a large assortment of 
stock slides to suit a great variety of 
stores. Fig. 4 shows a larger view of one 
end of such a sign with appropriate pic- 
ture for a sporting-goods store handling 
“quality” products. Special illustrated 
slides can be prepared to order. These 
slides are very neatly colored and add 
greatly to the attracting power of the 
sign. Each of these signs is provided with 
a simple adjustable flasher of the motor- 
less type. They are shipped ready to con- 
nect to any lighting outlet. These indoor 
signs are known as Mazda flash signs. 


Both the outdoor and indoor signs are 
low in first cost and very economical in 
operation. Although on the market only 
about a year, they have evidently met a 
decided demand and have been installed 
in nearly all parts of the country. Many 
merchants secure the co-operation of job- 


BLE 


Fig. 3.—Indoor Sign with Front Pulled Out to Show Interlor Con- 
struction and Interchangeability of Letters. 


Fig. 4.—Enlarged View of One End of Indoor Sign. 


bers or manufacturers in featuring spe- 
cial products by means of the pictorial 
plates or slides. These signs are well 
constructed and have been approved. 


—___—<§-— 


Italian Pit-Mouth Electric Plant. 

A large plant which utilizes the 
poorest coal and waste for furnishing 
electric power and light has been 
erected at the mouth of a lignite coal 
mine at Castiglia, Province of Arezzo, 
Italy. The plant is well and econom- 
ically arranged and is equipped with 
In ad- 
dition to utilizing this current for min- 
ing operations, it is transmitted to 
Valdarno, Florence, and Siena, furnish- 
ing light and power to these towns, 
and a branch is being built to Arezzo. 
The amount of power used for the 
machinery of the mining operations is 
small. The coal is very soft. 


880 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


High-Frequency Oscillator for 


Porcelain-Insulator Testing. 

One of the recent developments of the 
laboratories of the General Electric Com- 
pany and now commercially available is 
the 125,000-volt, portable, high-frequency 
oscillator—an outfit designed for the pur- 
pose of testing porcelain, high-tension 
line insulators and bushings by means of 
high-frequency, high-potential current. 
This equipment is built for operation on 
25, 40, 50 and 60-cycle circuits, and may 
be connected for 110 or 220 volts. It 
requires about 1.5 kilovolt-amperes at 25 
cycles, 2 kilovolt-amperes at 40 cycles, 
and 2.5 kilovolt-amperes at 60 cycles, and 
will deliver current having frequencies of 
approximately 300,000 cycles at voltagés 
up to about 165,000 volts. 

In addition to the 125,000-volt set, to 
which this description applies, a 250,000- 
volt set for testing large porcelain parts 
can be furnished. A 500,000-volt set is 
under construction. A small 100,000-volt 
set designed to test a single insulator and 
to meet exacting requirements of port- 
ability will shortly be available. Although 
this last set does not have all the refine- 


Sixty-cycle voltage has very little co- 
rona effect on most insulators. The dis- 
charge is accompanied by a single spark, 
which either punctures the porcelain or 
creeps around the skirt surfaces. The 
probable tripping of the circuit-breaker, 
as a result of this sudden spark, neces- 
sitates bringing up the potential again un- 
til the second discharge takes place. This 
test, consequently, leaves unstressed many 
portions of the porcelain that would 
otherwise be stressed and affected by 
transmission-line surges. 

In contradistinction, 
quency is applied to an 


when high tre- 
insulator, the 


whole insulator is bathed in a visible 
and audible corona, which clings more 
closely to the surface and searches more 
thoroughly for flaws and can be ex- 
tended almost to the edge of the skirts 
before a spark discharge takes place. This 
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streaks of discharge fairly uniformly dis- 
tributed over the whole surface of the 
insulator. ; 

Experiméntation has revealed some in- 
teresting and significant information on 
the efficacy of high-frequency tests. 
Among 1,000 porcelain parts of different 
types tested by each method, no failure 
by the 60-cycle test was noted on any 
part that had undergone the high-fre- 
quency test. On the contrary, there was 
an average of 8 per cent of failures as 
the result of the application of high fre- 
quency after the insulators had success- 
fully withstood the 60-cycle test, indicat- 
ing that high frequency furnishes a more 
exacting test. 

These tests may prove very illumina- 
tive in point of existing practice in de- 
sign. It should be remembered that most 
insulators now in service were installed 
during a period when less was known 
than now regarding the properties of elec- 
trical porcelain. It would seem advan- 
tageous in the interest of good electri- 
cal engineering to subject insulators to 
the high-frequency test on the ground be- 
fore installation, in order to insure their 
integrity against damage which may have 
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High-Frequency Osciliator for Porcelain-Insulator Testing Up to 125,000 Volts. 


ments of the larger sets, it should be 
very well suited for testing insulators on 
a line and for rough testing of stocks of 
new insulators ready to be in service. 

The usual high-potential test of appa- 
ratus is to apply twice its rated voltage 
at 60 cycles for one minute. 

It can be said, however, that insula- 
tors successfully passing this test never 
fail in practice due to 60-cycle potential ; 
but they are damaged electrically by 
lightning, by heavy surges from switching, 
by heavy surges from arcing grounds and 
similar causes, where high frequency is 
always present and there is a menacing 
rise in potential. It would seem, there- 
fore, in order to safeguard against all 
such natural hazards and assure a 
greater factor of safety against failures 
of insulators, that they should undergo 
the high-frequency test. 


spark then extinguishes itself and relieves 
the stress in that particular location, 
whereupon a new spark is formed else- 
where on the insulator surface; 120 
sparks per second can thus be produced. 
which is equivalent to 120 separate tests 
with a 60-cycle outfit. 

The heating effect is negligible. Corona 
may play on the surface of the porcelain 
over periods of several minutes without 
heating it up more than a few degrees, 
hardly perceptible to the touch. The 
heating effect from sparks is naturally 
greater, but nothing serious—a rise of 
only a few degrees. During heavy dis- 
charges, concentration of a fixed spark 
can be avoided by changing the condi- 
tions of the test so that the discharge 
takes a new path around the insulator at 
each successive impulse. The appearance 
to the eye should be that of many radial 


resulted from handling or transporta- 
tion. 

High-frequency tests at manufacturers’ 
plants, aside from eliminating insulators 
unfit for all natural hazards of service, 
should prove valuable in determining 
the uniformity of vitrification, and the 
proper proportion of thickness to length 
in different parts of the porcelain. Faulty 
insulators may be due to accidents of 
manufacture, such as foreign matter in 
the wet porcelain, which may burn out 
during the firing process and leave air 
ducts. Unequal contractions in drying 
may result from lack of uniformity and 
leave imperceptible cracks. Underfiring 
leaves porcelain in a poróus condition 
and weak in dielectric strength. Im- 
proper proportioning may result in over- 
stressing more perfect parts, thereby re- 
sulting in puncture before the arc can 
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move around the skirts. Absolute uni- 
formity in porcelain is practically unob- 
tainable. When subjected to extreme 
strains, the weakest parts naturally fail 
first, although such parts may be strong 
enough for ordinary operating condi- 
tions. 

The function of the high-frequency os- 
cillator test is thus to approximate more 
nearly the very conditions under which 
insulators do fail in service, i. e., light- 
ning surges, switching surges, arcing 
grounds, etc. Lightning comes in mul- 
tiple strokes of extremely rapid succes- 
sion, so rapid as to appear usually as 
one stroke. Switching surges are of 
comparatively short duration. Arcing- 
ground surges may last several seconds, 
or even minutes. The frequency will 
be high in every case, and there will 
also be a rise in voltage. With lightning, 
there is no limit to the potential except 
that which will cause a discharge from 
line to ground. With switching surges 
and arcing-ground surges, the potential 
nearly always reaches double value, and 
may even exceed very much that value. 

It has been contended that the high- 
frequency test might be dangerous to 
porcelain. The object of this test is to be 
dangerous to electrically imperfect porce- 
lain. Experience has proved that it is 
not harmful to good porcelain, providing 
the insulators are properly proportioned 
and constructed and the electric strain is 
not carried unreasonably too close to 
maximum limits. The duration and in- 
tensity of tests should be governed by 
the stresses insulators are expected to 
stand in service. Insulators that fail un- 
der such tests would fail under similar 
stresses in service. In the laboratory, 
good insulators have withstood high-fre- 
quency tests by the hour, which demon- 
strates that good porcelain is not in- 
jured and that only imperfect material 
is picked out by the high-frequency test. 
Puncture is immediately evident from the 
cessation of the voluminous corona play- 
ing on the surface. 

The high-frequency oscillator is de- 
signed for testing porcelain insulators 
only. It is best adapted to testing at the 
factory, laboratory or at some point on 
a transmission system where insulators 
are delivered or tested. The number of 
insulators that can be tested in multiple 
depends on the type of insulator. Five 
suspension-type insulators can be tested 
in multiple at a test voltage of 80,000 and 
frequency of 300,000 cycles per second. 

Where transportation conditions per- 
mit, the oscillator can also be used to 
test suspension insulators in place on the 
line and pick out defective ones, provid- 
ing the spark potential of the individual 
disk is not greater than the voltage rat- 
ing of the oscillator (125,000 volts.) Un- 
der the same conditions the oscillator can 
be used to test any pin insulator, provid- 
ing it is mounted on a dry wooden cross- 
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arm, or is mounted on a metal crossarm 
that is carried on a dry wooden pole and 
is not connected to a ground wire. 

The essential elements of the high-fre- 
quency oscillator are: A step-up transfor- 
mer, 110 or 220 to 13,000 volts; a conden- 
ser placed across the terminals of the 
high-voltage coils of this transformer; an 
adustable control gap; an oscillation 
transformer, oil-immersed, with no iron 
core, consisting of a few turns on the 
primary and many turns on the secon- 
dary; a properly proportioned sphere 
gap; a suitable reactance to protect the 
step-up transformer against the damag- 
ing effect of short-circuit when a spark 
takes place at the control gap. 

The oscillating current transformer 
consists of two concentric windings ar- 
ranged vertically in a stoneware jar and 
immersed in oil. They are connected to- 
gether at one end and grounded, the 
outer coil consisting of a few turns of 
copper strip wound on a form of treated 
wood. The ends of the coil are brought 
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Diagram of Connections of High-Frequency 
Oscillator. 
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out through the stoneware jar under the 
oil, and are connected to the condenser 
and spark gap. The condenser, as stated, 
is charged by the 13,000-volt supply trans- 
former. The apparatus is supported in 
an angle-iron frame mounted on casters 
and inclosed on all sides with perforated 
iron, with doors at the front. A wooden 
cover is placed on top, and supports the 
sphere gap. 

The voltage is controlled by gradually 
opening the control gap, one electrode 
being grounded and connected to a rod 
extending through the side of the case, 
which permits manipulation while the 
arc is playing across the gap. The high- 
frequency, high-potential across the 
sphere gap is read directly in volts off 
a graduated scale provided with the out- 
fit. The fuses and disconnecting switches 
are mounted inside the frame, the main 
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switch being connected by a rod to a 
handle just above the control gap han- 
dle. These two handles represent the 
entire control of the apparatus, the ele- 
ment of the duration of test desired being 
readily governed by the switch handle. 

The electrical operation is interesting. 
Current at 110 or 220 volts is received 
at the low-tension side of the step-up 
supply transformer. The voltage across 
the high-tension side ig then limited by 
setting the control gap ,which is in series 
with the high-tension circuit of this trans- 
former. As the voltage across the con- 
trol gap increases, the condenser becomes 
charged; when there is sufficient voltage 
to spark across the control gap, the 
charged condenser becomes short-circuit- 
ed, and a current surges back and forth 
through the circuit containing the conden- 
ser, the control gap and the low-tension 
side of the oscillating transformer. 

This is a damped oscillation, and oc- 
curs always when a charged condenser 
is discharged through a circuit contain- 
ing inductance and resistance. The oscil- 
lation is communicated to the high-ten- 
sion coil, which is wound in a single 
layer. Forced oscillations are used in 
the oscillator, which distinguishes it 
from a wireless outfit. In the latter, re- 
sonance is used, and therefore it is neces- 
sary to adjust the inductance for every 
new condition, to arrive at the proper 
natural frequency, before power can be 
obtained. By using forced oscillations, 
the oscillator needs no adjustments for 
changes of natural frequency. 

The real function of the charged con- 
denser is to give additional energy and 
power to the discharge spark, inasmuch 
as it is quite possible for the control gap 
to arc over without the condenser. The 
oscillating transformer proper thus mere- 
ly steps up the high-frequency voltage 
to the test values desired at the sphere 
gap. An air core is employed, as iron 
cannot be used with such high frequen- 
cies, and this transformer is immersed 
in oil to increase the insulation of the 
winding. A discharge takes place for every 


alteration of the generator wave. A 60- 
cycle generator thus gives 7,200 dis- 
charges of high frequency per minute. 
——_—_4---@—____—_ 
Strong Magnetic Fields. 
An electromagnet constructed by 


Deslandres and Perot, and described in 
a communication to the French Phys- 
ical Society last year, produced a mag- 
netic field of 41,000 gausses in an air 
gap 2.1 millimeters long, and 3 milli- 
meters in diameter, with pole pieces of 
iron. The exciting current was 24 am- 
peres in this case. The maximum field 
obtained was 51,500 gausses, utilizing 
20,800 ampere-turns. 

With special pole pieces of cobalt- 
steel, a field of 50,500 gausses was 
produced in an air gap 1.7 millimeters 
long, and 3 millimeters in diameter. 
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ATTACHMENT PLUGS, Fuseless. ` 


— Harvey Hubbell, 
Bridgeport, Conn. 

Signal attachment plug. 

A special base carries contacts for 
“Hubbell” attachment plugs and recep- 
tacles, terminals for a flexible cord, 
and a socket and wire lamp guard for 
a candelabra lamp in parallel with de- 
vice supplied through cord. 10 am- 
peres, 125 volts, catalog No. 6109. 

Note.—A lamp in parallel with a 
portable appliance is judged to be of 
some value as an indicator, but its 
value for this purpose is somewhat 
lessened by the fact that no means is 
provided to ensure reliability of indi- 
cation since removal or breakage of 
lamp does not make it impossible to 
use portable device or to leave it con- 
nected to supply circuit. 

Listed March 9, 1915. 


CINEMATOGRAPH PROJEC- 
TOR.—The Pathescope Company of 
America, 33 West Forty-second Street, 
New York, N. Y., submittor. Manufac- 
tured by Compagnie Generale d’Estab- 
lishments Pathe Freres, Vincennes, 
France. 

Popular model “Pathescope,” a por- 
table motion-picture machine having 
for its illuminating element a 12-volt 
lamp in series with a current-limiting 
rheostat and provided with necessary 
portable cord and attachment plugs 
for use on ordinary lighting circuits. 
Rating 2 amperes, 120 volts. 

Standard for use only with slow- 
burning films supplied by manufac- 
turer. 

Listed April 13, 1915. 


CONDUIT BOXES, Supports for. 
—D. C. Overbagh, 710 Jackson Boule- 
vard, Chicago, Ill. M. B. Austin and 
Company, sole sales agents, 710 Jack- 
son Boulevard, Chicago, Ill. 

"DG Oy 

Supports consist of formed 
steel bars with holes for mounting, 
steel-tongued hickeys with three- 
eighth-inch pipe threads and one-quar- 
ter-inch steel screw and nut. Boxes 
are secured on hickeys’ clamped 
against bar. Designed for mounting 
conduit boxes, on joists, etc., in ceil- 
ings, and hollow walls. 

Listed April 20, 1915. 


FIXTURE WIRE.—The Goodyear 
Rubber Insulating Company, 105 East 
131st Street, New York, N. Y. 

Marking: Two green and one red 
threads laid parallel to wire, between 
rubber insulation and braid. 

Rubber-covered wires shown by 
tests and examinations conducted by 
Underwriters’ Laboratories to be in 
accordance with requirements of the 
National Board of Fire Underwriters 
have labels attached. 

Listed April 9, 1915. 


HEATERS, Electric.—The 
Company, Janesville, Wis. 


Incorporated, 


Caloric 
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Latest Approved Fittings 
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The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ boratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 


National Fire Protection Asso- 


ciation: 


“Caloric” automatic electric fireless 
cookstove. 

This device consists of a heating 
element under a boiler, both packed 
in mineral wool and inclosed in a 
sheet-metal box. A switch mounted 
in cover is operated by movement of 
a valve whose motion is actuated by 
pressure of steam generated in boiler. 

Listed April 20, 1915. 


LIGHTNING RODS. — Cole 
Brothers Lightning Rod Company, 316 
South Seventh Street, St. Louis, Mo. 

Labeled. 

Listed April 20, 1915. 


LIGHTNING RODS. — Electra 
Lightning Rod Company, 167 West 
Washington Street, Chicago, III. 

Labeled. 

Listed April 20, 1915. 


RECEPTACLES, Standard. — The 


Bryant Electric Company, Bridgeport, ` 


Conn. 

“Bryant” or “Perkins” 
closed or slotted bases. 

Pull, 250 watts, 250 volts. For use 
on metal ceilings, catalog Nos. 4104, 
4105. 

Also above types with shadeholders 
attached. 

Listed April 3, 1915. 


RECEPTACLES, Standard. — The 
Electrical Manufacturing Company, 
1951 Lawrence Street, Denver, Colo. 

E. M. Co. 

Keyless, 660 watts, 250 volts. 

Concealed, catalog Nos. 1815, 1816. 

Cleat, catalog Nos. 1817, 1818. 

Lysted March 22, 1915. 


SOCKETS, Standard, Insulating 
Sinks for.—The Bryant Electric Com- 
pany, Bridgeport, Conn. 

Detachable insulating link for sock- 
ets and receptacle chains, catalog No. 
513. 

When used on pull-chain sockets or 
receptacles in manner intended, this 
insulating link is judged to afford to 
a person operating socket a desirable 
added protection against shock from 
circuits of voltages of not over 600 
volts. 

Listed April 9, 1915. 


metal-shell, 


SWITCHES, Combination Cutout.— 
Detroit Fuse and Manufacturing Com- 
pany, 1400 Rivard Street, Detroit, Mich. 
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Square D inclosed combination cut- 
out switches. 

O-200 amperes, all 
ages. 

Catalog Nos. 5211-E, 5251-X, 5311- 
E, 5311-X. 

Service 
cabinets. 

O-30 amperes, 125 and 250 volts, cat- 
alog Nos. 2000, 2002, 2003, 2011, 2012, 
2013, 2051, 2052, 2053. 

Listed April 8, 1915. 


standard volt- 


switches and distributing 


SWITCHES, Combination Cutout. 
—Detroit Fuse and Manufacturing 
Company, 1400 Rivard Street, Detroit, 

ich. 

Sealable service switches, 30 am- 
peres, 125 volts, catalog Nos. 4211-E, 
4311-E, 4211-O, 4311-O. 

Listed April 10, 1915. 


SWITCHES, Combination Cutout. 
—Detroit Fuse and Manufacturing 
Company, Walker Power Building, 
Walkerville, Ontario, Can. 

Square D inclosed combination cut- 
out switches. ii 

a 


O-200 amperes, 
ages. 

Catalog Nos. 5211-E, 5251-X, 5311- 
E, 5311-X. 

Service 
cabinets. 

O-30 amperes, 125 and 250 volts, 
catalog Nos. 2000, 2002, 2003, 2011, 
2012, 2013, 2051, 2052, 2053. 

Listed April 12, 1915. 


standard volt- 


switches and distributing 


SWITCHES, Knife.—The Trumbull 


Electric Manufacturing Company, 
Plainville, Conn. 
“Circle T” alternating-current mo- 


tor-starting switches. 

Consisting of standard double-throw 
knife switches, each with a spring-ac- 
tuated fiber crossbar which removes 
switch blades from “starting” position 
when handle is released by operator. 

With extensions for N. E. C. stand- 
ard cartridge inclosed fuses. 

Type “A,” 250 volts. 

30 amperes, catalog Nos. 1365, 1400, 
1405, 1410. 60 amperes, catalog Nos. 
1366, 1401, 1406, 1411. 100 amperes, cat- 
alog Nos. 1367, 1403, 1408, 1413. 

500 volts. 

30 amperes, catalog Nos. 1420, 1424, 


1430. 60 amperes, catalog Nos. 1421, 
1426, 1431. 100 amperes, catalog Nos. 
1423, 1428, 1433. 

Type “C,” 250 volts. 

30 amperes, catalog No. 1390. 60 
amperes, catalog No. 1391. 100 am- 
peres, catalog No. 1392. 

Non-Fused. 

Type “A,” 250 volts. 

30 amperes. catalog No. 1385. 60 
amperes, catalog No. 1386. 100 am- 
peres, catalog No. 1387. 

Type “C,” 250 volts. ° 

30 amperes, catalog No. 1395. 60 
amperes, catalog No. 1396. 100 am- 


peres, catalog No. 1397. 
Listed April 3. 1915. 
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ATLANTIC STATES. 


HERMON, ME.—The Black Stream 
Electric Company, of Hermon, Me., 
proposes to construct a power station 
for water-power generation, erect 
transmission lines, and wire houses 
and streets for electric lights, about 
$15,000 to be expended in the near 
future. 


NEW BRITAIN, CONN.—Mayor 
' George A. Quigley has vetoed the mu- 
nicipal electric lighting project. The 
mayor disapproves of the action of 
the common council in adopting the 
resolution relating to the matter of 
municipal lighting because of the high 
cost of development and the lack of 
knowledge of the city as to the real 
facts connected with the operation of 
such a system. 


ELIZABETH, N. J.—The Stuttgart 
Chemical Company, of Stuttgart, Ger- 
many, will erect a large plant for the 
manufacture of its product here. The 
company is capitalized at $230,000. 
John Fulton, Jr., is interested. 


ELIZABETH, N. J.—The Leipzig 
Aniline Company, of Leipzig, Ger- 
many, capitalized at $200,000, is about 
to construct a plant here for the man- 
ufacture of aniline. John Fulton, Jr., 
is interested. 


WASHINGTON, PA.—The Stand- 
ard Tin-Plate Company will erect an 
addition to its plant at Canonsburg 
near here, for, which an increase in 


capitalization of $500,000 has been 
provided. Louis Follet is general 
manager. 


ROME, GA.—The city commission- 
ers are considering the erection of a 
municipal lighting plant. The lighting 
committee is headed by J. P. Jones. 
An expert will probably be employed 
to make an estimate of the cost for 
installation and operation of a plant. 


BATON ROUGE, LA. — Donald 
Stewart, manager of the Baton Rouge 
Electric Company, has announced that 
the company is planning for the im- 
mediate construction of a $200,000 
power plant: on Government Street, 
at the Louisiana Railway and Naviga- 
tion intersection. 


NORTH CENTRAL STATES. 


DAYTON, O—Work on the addi- 
tion to the plant of the Dayton Power 
& Light Co., involving the installation 
of power units ‘of- 10,000 horsepower, 
and costing about $150,000, is getting 
into shape, and indications are that it 
will be completed some time during 
the summer. 


EAST YOUNGSTOWN, O.—A new 
lighting system for the village is under 
consideration by Mayor W. H. Cun- 
ningham and the other authorities, and 
the methods used in other towns are 
being looked into. 


SHANDON, O.— The Shandon 
Lighting Company, recently incorpor- 
ated with a capital stock of $5,000, by 
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J. D. Schradin and others, is planning 
to construct a small electric power 
plant to furnish current for various 
purposes to local consumers. L. 


YOUNGSTOWN, O.—The Block 
Light Company’s plant, at Youngs- 
town, O., has been sold by the sheriff, 
under court proceedings, for $145,000 
after nearly a year in the hands of 
a receiver. The proceedings were 
started by the First National Bank of 
Youngstown to recover money due on 
notes, and another bank also brought 
suit, necessitating the receivership. The 
plant was purchased by Paul McElevey, 
and it is understood that its operation 
will not be interrupted. 

ANDERSON, IND.—The city will 
make application to the State Public 
Service Commission for permission 
to borrow $50,000 for purchasing tur- 
bines, stokers, switchboards and. other 
new equipment for the municipal elec- 
tric light plant. Address City Attor- 
ney P. B. O'Neill. 


HIGHLAND, WIS.—The village 
board has granted a franchise to the 
Mineral Point Public Service Company 
to install an electric lighting system 
in the village. The transmission line 
will be extended from Montfort. 


MARIETTA, MINN.—May 20 has 
been decided on as the date when this 
village will determine by popular vote 
whether the village shall install an 
electric light plant. 


MINNEAPOLIS, MINN.—J. F. 
Druar, consulting engineer, is prepar- 
ing plans and specifications for a 
municipal water works system at 
Campbell, Minn. The system is to 
be operated electrically. 


MINNEAPOLIS, MINN.—The Pow- 
er and Engineering Company has been 
engaged by the Electric Light and 
Water Works Commission of Britt, 
Ia., to prepare plans and specifications 
for a proposed dam on Wolk River. 


MINNEAPOLIS, MINN.—The city 
council of Mankato, Minn., has award- 
ed the contract for the installation of 
a white way on Front Street to the 
Sterling Electric Company, of this 
city. 

WILLMAR, MINN.—The installa- 
tion of an electric lighting plant at 
Spicer under the direction of O. 
Hillman is insured. Contract for the 
work has been let to Peter Pearson 
of this city to furnish all’the ma- 
chinery and equipment and install the 
lights. 

FESSENDEN, N. D.—The council 
has granted a franchise to B. W. 
Baldwin to erect an electric light plant 
at this place. 


CLARK, S. D.—The trustees of the 
village of Garden City have granted a 
franchise to G. F. von Egeler to in- 
stall an electric light and power plant 
sufficient to light and furnish power 
to the village and such private con- 
cerns as require it. 
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RAYMOND, S. D.—A modern elec- 
tric light and power plant will be in- 
stalled here. Address town clerk. - 

WESTERN STATES. 

ANACONDA, MONT.—City coun- 


cil has adopted a resolution for the 


installation of an ornamental lighting 
system on Main Street estimated to 
cost $6,000. Reported bids for the 
work and materials will be received by 
the city council, M. J. Kelly, clerk, in 
the near future. O. 


MEDICINE BOW, WYO.—Articles 
of incorporation have been filed for 
the Medicine Bow Electric Company, 
whose object is to supply the town 
with power and light. Its capital is 
$10,000 and the incorporators are E. 
Anderson, S. H. Scofield, F. W. Shields, 
H. W. Richards. 


SANTA FE, N. M.—The Rio 
Grande Light and Power Company, of 
Philadelphia, Pa., has made applica- 
tion to the State engineer of New 
Mexico for permission to construct a 
dam 100 feet high in White Rock 
canyon, between Cochiti and Buck- 
man, and to use a part of the flow of 
the Rio Grande for the purpose of de- 
veloping power for industrial pur- 
poses. It is planned by the company 
to build a large hydroelectric plant 
and to supply power to Albuquerque, 
Santa Fe, Las Vegas and to other 
towns and to irrigation pumping 
plants in the Estancia Valley. D. 


BLACKTAIL, IDAHO—It is report- 
ed that Volney B. Williamson, of 
Spokane, Wash., principal owner of 
the Keystone Mining Company. here, 
recently announced that his company 
will spend between $100,000 and $150,- 
000 in the construction of a concen- 
trator and the installation of electric 
light plant, water power, mining ma- 
chinery and telephone line, at the 
mines. Work will begin early this 
summer. O 


CALDWELL, IDAHO.—Caldwell, 
through its Commercial Club has taken 
the initiative in a move to get the 
cities and towns of this region to unite 
in arranging with Black Canyon irri- 
gation district for municipal lighting 
plants. It is figured that one-third of 
the 15,000 horsepower to be generated 
by the proposed plant of the district 
will be for sale the year round and 
that two-thirds of the amount will be 
for sale during the winter months. 
The promotors declare that this cur- 
rent will be sold at a rate which 
will popularize its use for heating 
purposes over this territory as well as 
for lighting. 

AMERICAN FORK, UTAH.—The 
Utah Power and Light Company has 
arranged to establish branch offices at 
both Lehi and Pleasant Grove. At 
each of these places, a stock of elec- 
trical supplies will be carried and the 
company’s business will be attended 
to by its local representatives. The 
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company also intends to divide its 
force of linemen between the towns of 
Lehi, American Fork and Pleasant 
Grove, so that all operating work can 
be attended to with the greatest pos- 
sible dispatch. The company’s ofhcials 
explain that these changes are in line 
with the improvements and adjust- 
ments that are being made from time 
to time to raise the company’s service 
to the highest point of efficiency. 


VERNAL, UTAH.— John Glenn, 
Marcellous Pope of this city, and R. 
\W. Kroupa of Duchesne, have secured 
a franchise from the city council for 
an electric light and power plant in 
Duchesne and will commence work at 
once erecting a building. The cost is 
estimated at $10,000. They propose to 
give Duchesne a first-class electric 
plant. The plant will be erected in the 
center of the city. The river makes 
a horseshoe bend and the fall is so 
great that a canal cutting the point 
will give a fall of 13 feet, which will 
be utilized for power. Modern ma- 
chinery has been ordered. By the 
terms of the franchise the entire plant 
must be in operation within 18 months. 
Light will be supplied to settlers in the 
surrounding country. 


CUSHING, OKLA.—The Cushing 
Public Service Company, which was 
recently organized for the purpose of 
taking over the holdings of the Cush- 
ing Electric Light and Power Com- 
pany, will make immediate improve- 
ments to the plant to cost about $20,- 
000. H. Askin is manager. D. 


MIAMI, ARIZ.—The City Council 
has adopted a resolution calling for a 
bond election to be held on June 15 for 
the purpose of passing on an issue of 
$130,000 for municipal improvements, 
including $30,000 for an electric plant. 


NOGALES, ARIZ.—The Nogales 
Gas and Electric Light Company is 
arranging to extend its power facil- 
ities to a big scope of territory in this 
part of Arizona and Mexico. The 
company is erecting a new plant at 
a cost of $150.000. D 


PRESCOTT, ARIZ.—The Arizona 
Power Co. has started work on an ad- 
dition to its plant at Fossil Creek, 
which will increase the capacity 2,000 
horsepower. The plans call for the 
installation of nearly four miles of steel 
flime and about 3,000 teet of pressure 
pipe. It will also be necessary to con- 
struct a diversion dam and bore an 
intake tunnel 440 feet in length. 


VANCOUVER, B. C.—The fire and 
police committees of the city council 
have been instructed by the city coun- 
cil to investigate the feasibility of in- 
stalling a municipal light and power 
plant and to investigate three possible 
sites, one on Indian River, another on 
Checkamus River, Howe Sound, and 
the third on Seaton Lake, in the Lil- 
looet District. The council has also 
instructed the city engineer tc report 
on the development of the city’s water 
power on Capilano and Seymour 
Creeks. 


BAKER. ORE.—The city commis- 
sioners have blocked the movement 
for municipal light and power plant 
for a time, at least. by declaring il- 


legal the petition filed by M. F. Xew- 
ton, calling for a special election 
July 14, for an ordinance authorizing 


an appraisement of the work necessary 
in extending the present municipal 
plant, which lights public buildings 
and streets of this city only. O. 
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BARLOW, ORE—E. P. Preble, 
here, has announced his intention of 
installing a small electric light and 
power plant on his ranch near this 
city, for the purpose of supplying his 
own property with light and power, 
and to sell the remainder to nearby 
ranches. 


OREGON CITY, ORE. — E. P. 
Preble is preparing to install a small 
electric light and power plant on his 
place between Barlow and Aurora. 


COLVILLE, WASH.—The Stevens 
County Power and Light Company, 
through its manager, H. R. Williams, 
has recently offered to the city the 
proposition of furnishing current for 
light and power for a term of 20 years, 
to be delivered at the city limits at 
approximately 2,200 volts pressure. The 
city has taken the proposition under 
advisement, as it is considering con- 
struction of a municipal lighting and 
power plant. 


ELLENSBURG, WASH.—The city 
council rejected all bids submitted for 
the improvement of the light plant, the 
estimated cost of which 1s $60,000. An- 
other call will be issued. 


ENUMCLAW, WASH.—A franchise 
has been granted the Enumclaw Water 
and Light Company to install a system 
for the distribution of electricity for 
light, power and other purposes in this 
city. 

PORT TOWNSEND, WASH.—Ap- 
plication has been made to the Com- 
missioners of Jefferson County by 
James Holman for a franchise to 
construct power transmission lines in 
the county. 


SEATTLE, W ASH. —Superintendent 
of Lighting Ross has submitted a plan 
to Mayor Gill for the construction of 
an addition to the Lake Union munici- 

pal steam plant, increasing the light 
aad power load of this auxiliary to 
20.000 kilawatts. If the council ap- 
proves the plan a bond issue of $425,- 
000 will be voted upon to pay the cost. 


SPOKANE, WASH.—The Little 
Spokane Light and Power Company, 
here, recently petitioned the Spokane 
County Commissioners for permission 
to extend its light and power lines 
from Deer Park to the Arcadia Or- 
chards Company’s tracts. The cur- 
rent to be used for pumping and other 
power requirements. 

ALAMEDA, CAL.—The City Bice 
tric Commission is considering the ex- 
tension of service to Bay Farm Island. 


BLYTHE, CAL.—The Board of Su- 
pervisors of San Bernardino County 
has granted Floyd Brown a franchise 
to construct an electric transmission 
line through this town. 


PROPOSALS. 


HARRISBURG, ORE.—Bids will be 
received by R. W. Davis, mayor, until 
May 28, for furnishing one 35 horse- 
power motor, 900 to 1,200 revolutions 
per minute: one 25 horsepawer mo- 
tor, 900 to 1,200 revolutions ser min- 
ute, and one five horsepower motor, 
about 1.500 revolutions per minute. 
For additional information, address 
Mayor Davis. i 

ELECTRIC LIGHTING SYS- 
TEMS.—Sealed proposals will be re- 
ceived by the Board of Education of 
Cincinnati. O.. until May 24. for fur- 
nishing all materials and doing all 
work necessary to complete the instal- 
lation of electric lighting systems in 
the College Hill School, located on 
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Maple Avenue, College Hill, and the 
Mt. Airy School, located at Colerain 
Pike and Mt. Airy Road, in the city 
of Cincinnati, in accordance with 
plans on file at the office at 511 West 
Court Street. Address C. W. Hand- 
man, business manager. 


NEW PUBLICATIONS. 


MAGNETIC EFFECT OF BORON. 
—Bulletin No. 77 of the Engineering Ex- 
periment Station of the University of 
Illinois is entitled “The Effect of Boron 
Upon the Magnetic and Other Proper- 
ties of Electrolytic Iron Melted in 
Vacuo,” by Trygve D. Yensen. It is the 
second of a series of bulletins dealing 
with the magnetic, electrical, mechanical, 
and metallurgical properties of iron melt- 
ed in a vacuum furnace. Iron of an ex- 
ceptionally good magnetic quality can be 
produced in such a furnace. Small per- 
centages of added boron improve the 
iron slightly, while boron added in a 
sufficient amount to leave a measurable 
quantity combined with the iron has a 
decidedly detrimental effect upon the 
magnetic properties. The crystalline 
structure of the alloys is shown by means 
of numerous photographs. Copies of 
Bulletin No. 77 may be obtained gratis 
upon application to C. R. Richards, 
University of Illinois, Urbana, Ill. 


MINERALS OF CANADA.—The 
Canadian Government Department of 
Mines, Ottawa, Canada, has issued a 
report of some 80 pages, entitled “Eco- 
nomic Minerals and Mining Industries 
of Canada.” It gives a general survey 
of the prevalence of metallic and other 
minerals in Canada and of characteris- 
tic mining methods developed for their 
recovery. A large number of mining 
and smelting plants are shown in full- 
page illustrations. 


NEW INCORPORATIONS. 
SYRACUSE, N. Y. — Hammerle 


Lighting Fixture Company, Incor- 
porated. Electric and gas fixtures, 
electrical contracting, etc. Capital 
$10.000. The incorporators are Hen- 


rietta S. Hammerle, Charles H. Ham- 
merle, and Clarence Hammerle. 


NEW YORK, N. Y.—Electric Burg- 
lar Alarm Lock Company, Incorpor- 
ated. Capital $15,000. Incorporators: 
William Deutscher, Charles Kurzweil, 
Benjamin Ammerman. 


CHICAGO, IFILL.—The_ Electrical 
Maintenance Company has been incor- 
porated to do a general electrical con- 
struction business, etc. Capital $5,000. 
The incorporators are James Carins, 
Arthur L. Brown and Russell W. Pat- 
terson. 


HILLIARD, O.—The Hilliard Light 
and Power Company has been incor- 
porated with a capital of $10.000. The 
incorporators are LeRoy Bobvns, T. 
C. Latham, C. W. Fishinger, N. D. A. 
Scofield and J. W. Reason. 


LOGAN, UTAH.—The Cache Valley 
Electric Company has been incorporated 
with a capital of $25.000 to engage in 
a general electric supply business. H. 
F. Laub, president. 


ELIZABETHTOWN, KY.—T he 
Greenup Electric Company has been 
incorporated with a capital of $10,000 
ard is authorized to issue bonds to the 
amount of $30.000. The company is 
now operating electric plants at Stith- 
ton, this county, and at Horse Cave, 
Munfordville and Rradenburg. The 
company is figuring upon establishing 
plants at Sonora and West Point this 
county. 
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FINANCIAL NOTES. 


The Shawinigan Water and Power 
Company is planning a new issue of cap- 
ital stock, the proceeds to reimburse the 
treasury for additions made to property 
in the last year or so, and for additional 
working capital. The company now has 
$12,375,000 stock outstanding, and it is 
said that the new stock will be offered 
at par to stockholders, in the ratio of one 
share of the new issue to each three 
shares now held. 

The Northern New York Power Cor- 
poration has sold to E. H. Rollins & Sons 
$900,000 six-per-cent bonds due serially 
from 1917 to 1940, and the bonds will be 
offered at a slight premium. Northern 
New York Power Corporation has de- 
veloped 12,000 horsepower of hydroelec- 
tric energy on the Oswego River about 
30 miles from Syracuse. The property 
has been leased to the Niagara, Lock- 
port & Ontario Power Company, and the 
bonds are guaranteed by Columbia Mills, 
Incorporated. 

New York bankers have purchased 
$1,150,000 Birmingham Railway, Light & 
Power Company two-year six-per-cent 
notes, dated May 1, 1915, due May 1, 
1917, optional at 101 and interest to May 
1, 1916, and 100.50 and interest thereafter. 
These notes are issued to provide a por- 
tion of the funds required to retire at 
maturity $1,500,000 notes due July 1, 1915. 
It is understood that the greater part of 
these notes have been privately placed 
and that the unsold balance will shortly 
be offered for public subscription at 99.50 
and interest to yield 6.25 per cent. In 
addition to the $1,150,000 two-year six- 
per-cent notes, the Birmingham Railway, 
Light & Power Company has sold $640,- 
000 refunding and extension six-per-cent 
bonds due May 1, 1957. 

The Portland Railway, Light & Power 
Company has called a special meeting for 
May 14 at Portland, Oregon, for pur- 
pose of approving a readjustment of the 
capitalization of the company. Under 
the proposed plan the present outstanding 
capital stock will be made common stock 
and reduced from $25,000,000 to $20,000,- 
000 and there will be authorized $5,000,- 
000 six-per-cent cumulative first-preferred 
and $5,000,000 six-per-cent non-cumula- 
tive second-preferred. Of the new stocks 
$2,500,000 of each class will be retained 
in the treasury for future corporate pur- 
poses and $2,500,000 of each issue will be 
sold to stockholders to raise additional 
capital on the following terms: Each 
holder of 100 shares of present capital 
stock, or smaller holders in proportion, 
may turn in 20 shares of his holdings, ac- 
companied by $25 for each share so 
turned in, and will receive 10 shares first 
preferred and 10 shares second preferred 
stock. With the completion of the plan, 
the Portland Railway, Light & Power 
Company will have a capitalization of 
$2.500.000 first-preferred, $2,500.000 sec- 
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ond-preferred, and $20,000,000 common 
stock, the latter 75 per cent paid up, 
and the company will have raised $1,250,- 
000 in cash. 


Dividends. 
Term Rate Payable 
Boston Elevated ................ Q 1 % May 15 
Detroit United Ry.............. Q 15% June 1 
Mobile Electric pf.............. Q 1.75% May 15 
National Carbon pf............ Q 1.75% May 15 
Penn. Cent. Lt. & Pr. pf.— 1 % April 30 
Tampa Electrice ...........0..0... $2.50 May 15 
Washington Ry. & El. 
etas a a OE EEEE, 1.75% June 1 
Washington Ry. & El. 
De css heed Seas S-A 2.5 % June 1 


Reports of Earnings. 
SOUTHERN CALIFORNIA EDISON. 
191 


5 1914 

March gros8 .........cccccscceeeee $ 358,287 $ 361,536 
Net earnings .........00000000.. 7,183 153,033 
Total income ...................-. 199,211 154,218 
Surplus after charges..... 117,817 78,579 
Balance after deprecia- 

tion «oie sce a ceaes 82,317 78,579 
Three months gross........ 1,128,814 1,146,647 
Net earnings ...........0........ 6,633 525,400 
Total income ............ i. 622,753 527,018 
Surplus after charges 377,436 304,679 
Balance after deprecia- 

TION: coches ecole ects, 238,433 229,699 


SOUTHWESTERN POWER & LIGHT. 
(American Power & Light Subsidiary.) 


1915 1914 
March Bross ................0000.. $ 233,776 $ 207,894 
Expenses and taxes........ 121,220 121,896 
Net earnings -0.0000000000000 112,556 86,088 


Twelve months gross.... 2,868,575 2,403,079 


Expenses ind taxes........ 1,493,089 1,313,944 
Net earnings ...0....... ee 1,375,486 1,089,135 
TEXAS POWER & LIGHT 

1915 1914 

March gross ................ $ 130,571 $ 116,012 
Net after taxes.................. 49,082 34,125 
Surplus after charges.... 24,255 8,083 
Twelve months gross...... 1,648,207 1,293,029 
Net after taxes.................. 614,059 460,121 
Surplus after charges.... 382,545 208,462 
Balance after preferred 

dividends ......... 204,603 98,212 


MASSACHUSETTS ELECTRIC. 
The report of the Massachusetts Elec- 
tric Company for the quarter ended 
March 31, 1915, compares as follows: 


1915 1914 
GTOSS ‘aincsicricsierieteSpateisacc:, $2,055,180 $2.029,027 
Deficit after charges........ 1,139 *105,449 
Nine months gross.......... 7,245,156 7,196,463 
Surplus after charges.... 707,653 895,145 

*Surplus. 
MONTREAL LIGHT, HEAT & POWER. 

1915 1914 
March gross... $ 561,165 $ 540,996 
Net after taxes... 299,413 281.886 
Surplus after charges...... 261,340 248,179 
Eleven months gross...... 6,095,642 5,816,363 
Net after taxes... 3,404,030 3,211,675 
Surplus after charges.... 3,004,901 2,821,508 


AMERICAN LIGHT & TRACTION. 
For year ended March 31, 1915: 
1915 1914 
Earnings on stock 


owned ooo ieee cece seeeeeeeeee- $3,813,381 $3,712,368 
Other earnings ......00000.... 742,783 710,398 

Total gross oe 4,556,164 4,422,767 
Expenses o......ccccccceeceeceeceeee 158,221 130,882 
Balance for dividends.... 4,397%.943 4,291,884 
Previous surplus ............ 9,577,598 8,888,790 

Total surplus -0...000000000 13,975,450 13,180,675 
Preferred dividends ........ 854.172 854,172 
Cash dividend, common 1,515,580  1.374,497 
Stock dividend, common 1,515,580 1,374,497 
Total dividends 0.000000... 3,885,332 3.603.167 
Surplus after dividends..10,090.118 9,577,508 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING 
EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


American Tel. & Tel. (New York)....0000000000000... 


AEE wate T E EE AT 1223% 


May 3 Apr. 26 
2%, 121% 


Commonwealth Edison (Chicago) ...ccc..ccececcccccececeencececececeencececcessnacsececesssseaeccacsessceneceeeee 135% 136 
Edison Flectric Illuminating (Boston) ...............ccccccecccccccccccccccececeeceeesseseaceceececeecneeecseose — 245 
Electric Storage Battery, common (Philadelphia)... ces cceeceececceceeccececceeces 53% 52 
Electric Storage Battery, preferred (Philadelphia) o....0..0..cccccceeeececscececescessesceeeeseeee 53% 521% 
General Electric (New York) ..........cccccescccecesceccccccsccecececesseceasnensecenecsecancecesesceesnsccnssceeeeeneess 160 152 
Kings County Electric (New York) ooo... cece cccecccsecececcccecccacccecssessceccccecsccrentececacceecceceees 119 119 
Massachusetts Electdic, common (Boston) .......0.00....... 5g fae ac cau Has E eater — 7 
Massachusetts Electric, preferred stamped (BoOStOM) 0.0.2.0... ecccceceecceeecceceeeeeeeeeeee — 421% 
National Carbon, common (Chicago) ooo... ile ce eeeeee ce ceeeseeececcescececcccececeeccecsesseceeceecenss — — 
National Carbon, preferred (Chicago) oo. ceceecccccceceeeececcceceececesceesecccecceeseetecseenes — 119% 
New England Telephone (Boston) oo.....ccccccccccccceccccc cee cesecccaseeeeeseseeeceescsseeeeeescceessesseces 128 128 
Philadelphia Electrie (Philadelphia)... . EAEAN aie Maier 2o ale 24% 24% 
Postal Telegraph and Cables, common (New York) ...........ccc..ccececesececceeeeeeseceecceeces 80 RO 
Postal Telegraph and Cables, preferred (New York) .......0..........cccecceececeeceeeeercerseeeees 7% 67% 
Western Union (New VY OPK Viscose occcccs. eden ccc ck hous bang a edeses Saewdonssd dears sbedetsedandectenpensuba aeaeiceuse 68% 6814 
Westinghouse, common (New YOrk).....cc.cce ccc cccecccccccceecesceececesssesesesscescoececcsesssersserecccaeees 103% RAY 
Westinghouse, preferred (NeW York) .........c00 ccc cccceeeec cescccceescceccsaceescecseseccecsececsececeeses 126 120 
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PERSONAL MENTION. 


MR. NEILSON EDWARDS has re- 
signed his position with the Butler- 
Edwards Electric Company, of Easton, 
Pa., to become vice-president of the 
Nitrogenous Chemical Company, of 
Philadelphia. 


MR. H. S. COLLETTE, secretary 
of J. G. White & Company, Inc., and 
J. G. White Engineering Corpora- 
tion, has resigned from these com- 
panies, and expects to reside perma- 
nently in California. 


PROF. VLADIMIR KARAPETOFTF, 
of the electrical engineering department 
at Cornell University, has been appoint- 
ed by President Moore to act on the In- 
ternational Jury of Awards in the Elec- 
trical Division at the Panama-Pacific 
International Exposition. 


MR. THOMAS A. EDISON has been 
voted the American who has done the 
most to benefit mankind, and is to re- 
ceive the Civic Forum Medal of Hon- 
or for distinguished public service. 
The medal, which was established to 
give recognition upon the part of the 
rank and file of the American people 
to that one of their countrymen who 
in ways of peace performed some sig- 
nal public service, was first awarded 
last year, Colonel George W. Goethals 
being the recipient. 


GEN. GEORGE H. HARRIES, pres- 
ident of the Louisville Gas and 
Electric Company since its organiza- 
tion, and brigadier general of the Na- 
tional Guard of the District of Co- 
lumbia, has resigned his commission in 
the latter organization. The reason 
assigned is that General Harries’ en- 
forced absence from Washington 
makes it impossible for him to give 
the required attention to the post. 
Much of his time is now spent in 
Louisville, Omaha and Chicago. 


MR. O. L. REMINGTON, general 
manager of the firm of William Mc- 
Lean & Company, merchants, engi- 
neers, manufacturers and importers, 
with head offices in Melbourne, Aus- 
tralia, has arrived in the United States 
with one of the company’s engineers, 
Mr. H. P. McColl, and is investigating 
methods, machinery and new develop- 
ments in the electrical industry. Mr. 
McColl is now making his headquar- 
ters at the Hotel La. Salle, Chicago, 
where he will be joined in the near 
future by Mr. Remington. 


LIEUT. BRYSON R. BRUCE, a grad- 
uate of Annapolis, who last year com- 
pleted a post-graduate course in the 
Graduate Engineering School of Colum- 
bia University, has been appointed chief 
engineer in charge of the collier Jupiter, 
the first electrically propelled ship used 
by the government. The success of re- 
cent tests on the Jupiter has induced the 
government to install similar electric- 
al propulsion apparatus in the new battle- 
ship California, contracts for which were 
recently executed. Lieutenant Bruce will 
have charge of future tests. 


PROF. JOHN ZELENY, who for 
several years has been head of the 
physics department of the engineering 
college of the University of Minnesota, 


has resigned, to accept a similar 
position in the Sheffield Scientific 
School of Yale University. Pro- 


fessor Zeleny has had a long connec- 
tion with the teaching staff of the 
Minnesota institution in various ca- 
pacities. He has been interested in 
the field of electricity, and has made 
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a special study of point discharges. 
The results of his researches have 
been given to the public in the form of 
papers read at meetings of the Ameri- 
can Physical Society. Professor Zelany is 
at present in Manchester, England, 
engaged in special research work. He 
will assume his duties at Yale in Sep- 
tember. 

MR. ROBERT L. JAYNES, Tenth 
Jupiter of the Jovian Order, is a can- 
didate for election to the House of 
Delegates of Spotsylvania County and 
of Fredericksburg, Va. “Bob” Jaynes 
is well known to the electrical indus- 
try as one of the most progressive 
and active of the business spirits of the 
industrial city of Pittsburgh. It is not 
so well known that he is the owner of 
a large stock farm at Massaponax, 
Va., and is one of the very successful 
breeders of Aberdeen-Angus cattle. 
When Jaynes was elected Jupiter of 
the Jovian Order at Denver, Colo., in: 
October, 1911, there were about 4,000 
members, a deficit in the treasury, and 
a grand opportunity for some mighty 
big upbuilding. At the close of the 
tenth administration the membership 
had increased to something over 8,000, 
a substantial appropriation had been 
apportioned to the Past-Jupiters’ En- 
dowment Fund, and a considerable 
amount of money had been expended 
for the rehabilitation of available and 
the purchase of new paraphernalia; 
there had been a liberal expenditure 
for improving office methods, the defi- 
cit had been wiped out, and a hand- 
some balance reposed in the treasury 
of the Order. Jaynes has always had 
the esteem and confidence of a wide 
circle of friends and acquaintances in 
the electrical business. It is only rea- 
sonable to assume that if he adapts 
himself with the same courage and 
ability to a representation of his home 
constituency as he has to those things 
that we in the business are familiar 
with, his community will be served in 
extraordinary fashion. “Bob” goes up 
for the action of the Democratic pri- 
maries on August 3. He will have the 
good wishes of the industry with him. 


MR. T. W. SIMPSON, for the past 
year in charge of the specialty depart- 
ment of the Federal Sign System 
(Electric) at Chicago, has been ap- 
pointed western district manager with 
headquarters at San Francisco, Cal. 
The territory under Mr. Simpson’s 
jurisdiction comprises Washington, 
Oregon; California, Arizona, Nevada, 
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Wagner Electric Manufacturing 
Company, St. Louis, Mo., announces 
the change in address of its Minneapo- 
lis (Minn.) office from 1040 Security 
Bank Building to 307 Security Build- 
ing. 

General Lead Batteries Company, 
Newark, N. J., announces the removal 
of its Chicago office from 2332 Michi- 
gan Avenue to 219 East Twenty-fourth 
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Utah and Idaho, and covers the opera- 
tions of a factory at San Francisco, 
and a sales and jobbing business in 
electric specialties and signs. Mr. 
Simpson was formerly superintendent 
of the Chicago factory of the Hotpoint 
Electric Heating Company. He is a 
member of the American Institute of 
Electrical Engineers, the American 
Society for Mechanical Engineers, the 
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American Society for Testing Ma- 
terials, and the Efficiency Society. Mr. 
Simpson is a graduate of Armour In- 
stitute of Technologv. 


OBITUARY. 


MR. WILLIAM H. BANCROFT, 
until February of this year, president 
of the Utah Light and Railway Com- 
pany, died on April 23, death resulting 
from a stroke of apoplexy. About a 
year ago Mr. Bancroft retired as vice- 
president and general manager of the 
Oregon ‘Short Line Railroad Company, 
a position which he had held for 23 
years, he mane been selected by the 
late Mr. E. H. Harriman for this place 
when Mr. Harriman acquired control 
of the Oregon Short Line Railroad. 
When Mr. Harriman acquired control 
of the Utah Light and Railway Com- 
pany about eight years ago, Mr. Ban- 
croft was assigned to the responsible 
position as president of the company 
and upon him devolved the important 
part of rehabilitating the street rail- 
way and lighting and power system of 
Salt Lake City which was then in a 
very badly depreciated condition. He 
attacked the problem with his usual 
foresight and energy and made of the 
property one of the finest in the West, 
put it on a paying basis and amply 
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Street. This office carries a large stock 
of GLR vehicle, starting, and sparking 
and lighting batteries, and also repair 
parts for the same, as well as for all 
other standard makes of batteries. 


International Oxygen Company, 115 
Broadway, New York City, has recently 
secured a contract from the Tokio 
Electric Company, Tokio, Japan, for 
the installation of its cells for the pro- 
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demonstrated Mr. Harriman’s judgment 
in making the purchase. 


DATES AHEAD. 


Society for Electrical Development. 
Annual meeting, New York City, May 
11. General manager, J. M. Wake- 
man, 29 West Thirty-ninth Street, New 
York, N. Y. 

National Fire Protection Association. 
Annual convention, New York City, 
May 11-13. Secretary, F. H. Wentworth, 
Boston, Mass. 

Arkansas Association of Public Util- 
ity Operators. Annual meeting, Little 


Rock, May 11-13. Secretary, W. 
Tharp, Little Rock, Ark. 

Arkansas Association of Electrical 
Contractors. Annual meeting, Little 


Rock, May 12-13. 
Little Rock, Ark. 

Ohio Electrical Contractors’ Asso- 
ciation. Annual convention, Hotel Hav- 
lin, Cincinnati, O., May 12-13. Secre- 
tary, F. M. Grant, Cleveland, O. 

Gas, Electric and Street Railway As- 
sociation of Oklahoma. Fourth annual 
convention, Oklahoma City, May 12-14. 
Secretary, H. V. Bozell, Norman, Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual convention, 
Galveston, Tex., May 19-22. Secretary, 
H. S. Cooper, 405 Slaughter Building, 
Dallas, Tex. 

Missouri 


Secretary, J. C. Dice, 


Public Utilities Association. 
Annual convention, Steamer Quincy, 
May 27-30. Secretary. F. D. Beardslee, 
315 North Twelfth Street, St. Louis, 
Mo. 
National District Heating Association. 
Annual convention, Hotel Sherman, 
Chicago, Ill, June 1-3. Secretary, D. 
L. Gaskill, Greenville, O. , 
National Electric Light Association. 
Annual convention, San Francisco, Cal., 


June 7-11. Secretary, T. C. Martin, 29 
West Thirty-ninth Street, New York, 
N. Y 


Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 30. 
Secretary, Herbert Silvester, 18 Wash- 
ington Avenue, Detroit, Mich. 

National Electrical Contractors’ As- 
sociation of the United States. Fifteenth 
annual convention, San Francisco, Cal. 
July 21-24. Secretary, George H. Duf- 
field, 41 Martin Building, Utica, N. Y. 

Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
Hotel Statler, Detroit. Mich.. September 
8-11. Secretary, W. T. Snyder, McKees- 
port, Pa. 
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duction of oxygen and hydrogen gases. 
This order was secured through H. L. 
Barnitz, sales agent of the company, 
who has recently made several other 
foreign installations of these cells. 


Delta-Star Electric Company, Chi- 
cago, IH., is distributing a unique box 
model of a standard steel-tower out- 
door high-tension substation. The 
model is of the folding type, and has 
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been found very useful to constructing 
engineers called upon to erect outdoor 
substations. One of these models can 
be secured upon request by those in- 
terested. i 


American Electrical Works, Philips- 
dale, R. I., has ready for distribution a 
new price list of its bare and insulated 
copper and iron wires and cables. 
Among the varieties of conductors 
listed are plain and tinned bare cop- 
per wires and cables, weatherproof 
wires and cables, stranded cables, gal- 
vanized-iron wire, several types . of 
magnet wire, office and annunciator 
wire, various kinds of cords, etc. 

Sangamo Electric Company, Spring- 
field, Ill, has published some new leaf- 
lets on its new model Sangamo type 
H induction watt-hour meters, type D- 
5 direct-current watt-hour meters for 
two-wire and three-wire circuits, and 
type M-S ampere-hour meters for use 
with storage batteries. These leaflets 
point out some of the most distinctive 
features of these instruments and are 
attractively illustrated. 

The: Thompson Electric Company, 
5606 Euclid Avenue, Cleveland, O., has 
issued a leaflet entitled “Getting the 
Light You Have Paid For.” It shows 
the advantage of using Thompson 
safety cutout hangers for Cooper 
Hewitt mercury-vapor quartz lamps. 
These hangers permit lowering the 
lamps for cleaning and inspection with 
perfect safety, the trimmer remaining 
on the ground while doing so. 


The Jefferson Glass Company, Fol- 
lansbee, W. Va., has opened a branch 
office at San Francisco, Cal. The office 
and sample rooms are in the Rialto 
Building, and in charge of Edwin B. 
Pike, who has been appointed San 
Francisco sales manager. He will 
handle all of the Jefferson glass prod- 
ucts, including the famous Moonstone 
illuminating glassware and the Chip- 
pendale glass tableware. 


Kerr Turbine Company, Wellsville, 
N. Y., is distributing bulletin No. 53 
on Economy exhaust-steam turbines, 
which describes and illustrates typical 
installations and explains the condi- 
tions under which exhaust turbines can 
be made to produce large increase in 
power output practically without other 
expense than the cost of the turbine 
installation. A copy of this bulletin 
will be mailed upon request to the 
company. 

Bodine Electric Company, Chicago, 
Ill, has removed its factory, offices and 
salesrooms from the former location on 
West Randolph Street to the new Bo- 
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dine Building at the corner of Oakley 
Boulevard and Ohio Street. This re- 
moval provides the company with much 
more commodious quarters and in- 
creased facilities for the manufacture 
of small direct-current and alternating- 
current motors and other electrical 
apparatus. 


Central Electric Company, 326 South 
Fifth Avenue, Chicago, Ill, has re- 
cently published catalog No. 36 on au- 
tomobile supplies. Included in this is 
a very large variety of electrical, me- 
chanical and other equipment needed 
by the owner of an automobile and by 
garage and repair men. A large assort- 
ment of automobile accessories, tools 
and other materials is listed. Although 
the catalog contains 256 pages, it is 
gotten up in handy form by printing 
on thin paper. Net price list No. 38 
applies to this catalog. 


The Butler-Edwards Electric Com- 
pany, of Easton, Pa., which purchased 
the business and plant of the Edwards 
& Smith Company, of the same place, 
and also the business and equipment 
of the Butler Electric Company, of 
Chicago, last year, has been receiving 
orders which tend to show business 
improvement. An electric fan com- 
pany of Newark, O., has given the 
company an order for $12,000 worth of 
goods and a dental sales company, of 
Madison, Wis., has placed an order 
of $15,000 worth of dental engines. 
W. E. Harvey, sales manager, states 
that conditions in this line of busi- 
ness have improved more than 100 per 
cent since December. 


Westinghouse Lamp Company, 1261 
Broadway, New York City, has ready 
for distribution the first of a series of 
monthly handbooks intended for the 
special information of lamp salesmen. 
These booklets will be strictly educa- 
tional and are intended to increase the 
fund of knowledge on lamps and light- 
ing possessed by the salesmen so that 
he may be informed on the great 
variety of questions and problems put 
up to him and have more selling argu- 
ments available. No. 1 of the series 
deals chiefly with the historical devel- 
opment of .artificial lighting, touching 
on early artificial light, candles and 
oil lamps, gas, acetylene, arc lamps of 
various types, mercury and other vapor 
lamps and tubes, Nernst glowers, early 
incandescent lamps, metallized fila- 
ments, tantalum, vacuum tungsten and 
gas-filled tungsten lamps. The style is 
not difficult to follow and the book 
should prove of great value to lamp 
and lighting salesmen. 
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Duncan Electric Manufacturing Com- 
pany, Lafayette, Ind., has again in- 
creased its manufacturing space by tak- 
ing possession of over 51,000 square 
feet of floor space in the building ad- 
joining its works. This building was 
formerly occupied by the Sterling Tel- 
ephone Company; by securing this ad- 
ditional space the company now has 
about 100,000 square feet of floor space 
devoted to manufacturing purposes. 
The newly occupied buildings are be- 
ing remodeled so as to bring them into 
thoroughly up-to-date condition; new 
large windows are being installed to 
secure an abundance of light; a sprink- 
ler system is being added to conform 
to the rest of the Duncan works; to 
provide for additional power and steam 
heating a new power plant is being 
built which will contain a 500-horse- 
power steam turbine. Part of the 
transformer factory is being moved 
into the new quarters, which will also 
house the testing, assembling and ship- 
ping departments. This expansion in 
the Duncan manufacturing facilities 
was urgently needed on account of the 
growth of the business and also to 
accommodate geveral new lines of 
manufacture that the company hopes 
to add this summer. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has issued a pamphlet entitled “Rad- 
iator Type Transformers For the New 
Haven System.” This is a reprint of 
an article describing this newly de- 
veloped type of transformer which has 
recently been put into service on the 
New York, New Haven & Hartford 
Railroad. The transformer installation 
was called for by the increase in load 
on the Cos Cob power station of this 
system. For reasons of economy ad- 
ditional energy is being supplied the 
New Haven system by the United 
Electric Light & Power Company, 
New York City, and this transformer 
is used to transform the voltage of 
this supply to that suitable for the 
railway. The banks of the step-up 
transformers in the 201st Street sta- 
tion are each made up of a large unit, 
rated at 5,000 kilovolt-amperes, con- 
nected in T with a similar unit of 1,000 


‘kilovolt-amperes rating, connected as 


a “teaser.” This bank receives three- 
phase energy at 6,600 volts. The sec- 
ondary winding steps up the voltage 
to 24,600, while the “teaser” steps it 
to 12,300. This gives an unsymmetri- 
cal three-phase transmission voltage, 
having the higher potential across the 


principal phase and 17,400 volts across 


the other two phases. 


‘Record of Electrical Patents. 


Issued by the United States Patent Office, April 27,1915. 


Floor Box. W. A. 


1,136,929. Universal 
assignor to 


Bonnell, Brooklyn, . Y., 
Fountain Electrical Floor Box Corpora- 
tion. Has two adjustable body parts with 
clamping ring and gasket between them. 
(See cut.) 

1,136,942. Laminated Core for Electrical 
Apparatus. E. B. Cutten, assignor of three- 
fourths to United States Horse Shoe Co., 
Erie, Pa. Sheets for machine core are 
provided with narrow slits in direction of 
lines of force, the slits in adjacent sheets 
being staggered. 

1,136,943. Dynamo-Electric Machine. E. 
B. Cutten, assignor of three-fourths to 
United States Horse Shoe Co. Amplifica- 
tion of above. 


1,136,961. Spark Plug. J. P. Inman and 


No. 1,136,929.—Universal Floor Box. 


R. E. Estes, Midland, Tex. Includes spe- 


cial insulator. 


1,136,995. Electric Water Fountain. O. 
F. Battaglia, New York, N. Y. Motor- 
driven centrifugal pump and electric 
lamp in center of basin. 

1,136,996. Spark Plug. C. W. Beck. as- 


signor to Beck-Frost Corporation, Detroit, 
Mich. Arranged to prevent deposit of car- 


bon. 

1,137,019. Voltage Regulator. <A. Pollak, 
Paris, France. For variable-speed dynamo 
with storage-battery auxiliary. 

1,137,027. Electricity Meter. G. A. 
Scheeffer, assignor to Roller-Smith Co., 
New York, N. Y. Has two separate arma- 
ture windings on independent cores. 

1,137,030. Dry Cell. E. C. Smith, assignor 
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to National Carbon Co., Cleveland, O. Has 
rigid disk at top bearing on the folded 
fiber lining holding the mix. 

1,137,044. Keyboard for Printing-Tele- 
praph Apparatus. W. Zabel, assignor to 

nion Switch & Signal Co., Swissvale, Pa. 
Continuously rotating shaft and sunflower 
combination. 

1,137,046. Sectioning Means for Electric 
Stations Provided with Accumulators. E. 
Brandenburg, Brussels, Belgium. Intercon- 
nected circuit-breaker arrangement. 

1,137,050. Electrical Cooking Device. F. 
E. Carlson, assignor to Landers, Frary & 
Clark, New Britain, Conn. Special heater 
construction for oven. 

1,137,060. Sound Transmission and Re- 
cording. O. E. Kellum, Los Angeles, Cal. 
Motion-picture camera and phonograph 
recorder electrically controlled to act in 
synchronism. 

1,137,070. Signaling Device for Vehicles. 
M. T. Miller, Los Angeles, Cal. A number 
of electric lamps with reflectors in a box. 

1,137,084. Mechanism for Controlling 
Railroad Signals. A. H. Renshaw, assiznor 
to Federal Signal Co., Albany, N. Y. Mo- 
tor-operated semaphore. 

1,137,089. Railway Signal and Control 
Apparatus. C. F. Rumold, Berea, Ky. 
Electromechanical system. 

1,137,001. Lamp for Barbers’ Chairs. A. 
Sclafani, New York, N. Y. Adjustable 
electric lamp and retlector. 

1,137,116. Automatic Vehicle Tire Sig- 
nal. J. H. Brown, Midvale, Utah. Elec- 
tric alarm signal controlled by deflation 
of tire. 

1,137,121. Electric Regulation. J. L 
Creveling. assignor to Safety Car Heat- 
ing & Lighting Co. Generator-voltage reg- 
ulator for car-lighting system. 

1,137,146. Printing-Telegraph Apparatus. 
C. L Krum. assignor to Morkrum Co., Chi- 
cago, Ith Includes switceh-controlling fin- 
ger keys operated by a common actuator. 

1,137,150 to 1,137,152. Composite Electric 
System. A.D. T. Libby, assixnor to Gar- 
ford Mfg. Co., Elyria, O. Three patents 
on combined fire-alarm and telephone, and 
police-alarm and telephone systems. 

1,137,174. Electrical Distribution System. 
P. H. Thomas, assizgnor to Cooper Hewitt 
Electric Co. Hoboken, N. J. Impedances 
in leads of mercury-are converter to main- 
tain are in operation. 

1.137.177. Locking Device for Electric 

Lamps. H. T. Worrall, Chelmsford, Eng- 
land. Locking socket for invandescent 
lamp with separable cap sections. 
_ 1.137.186. _ Telephone Receiver. J. J. 
Comer, assignor to Automatic Enunciator 
Ca, Chicago, M. Has adjustable air gap 
between magnet and armature. 

1.137.187. Resonator, J. J. Comer, as- 
signor to Automatie Amunciator Co. Hern 
construction for loud-speaking telephone 
receiver, 

1,137,188. Differential Microphone Re. 
peater. J. J. Comer, assignor to Autematic 
Enuneiater Co. Special stem construction. 

1.137.189. _ Transmitting Apparatus. J. J. 
Comer, assignor to Automatic Fmunciator 
Co. Multiple transmitter for loud-speak- 
ing telephone. 

1.137.193. Means of Combined Telephonic 
and Telegraphic Transmission. P. R. De- 
lanv, Seuth Orange, N. I. Includes miero- 
phore trarsmitter, a buzzer and means for 
transnitting dot-and-dash impulses gener- 
ated in the burzer. : 

1.137 200. Common. Batte Automatic 
Telephone System. W. L. Camrbeli. as- 
Serer to Ferst Trust & Savings Rank, Chi- 
caso. Ti Automatic trurking svstem 

193° 24. Lamp. <A. R. Gates. Peter- 
borough, Ost, Canada, Lamp and retector 
mounted direct!y on terminal end of drv 
Celi. ` 
1.137.221. Headlight Attachment. W. F 
Lennon, Witimantio Corn. Lower part 
of Saa ulh is onverel bv Heke Feteeccor. 

1.°3°.222. Torpedo and Other S..omarine 
Apparatus. WR. OO) Len, ass gnor to Lean 
Sterri na Teve Ca, Baek ier, X Y Steer- 
ime eee tes controle through receivers 
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operated either electromagnetically or by 
bulb. 

1,137,271. Trolley Harp Carrier. A. C. 
Miner, Missoula, Mont. Arranged to swing 
vertically and laterally. 

1,137,275. Filament for Audions. A. Mc- 
L. Nicolson, assignor to Western Electric 
Co. Consists of a twisted platinum fila- 
ment with an oxide coating. 

1,137,295. Electrical Connector or Socket. 
J. C. Stearns. Worcester, Mass. Includes 
plug with radial pin and metallic armor. 

1,137,308. System of Ship Propulsion. W. 
L. R. Emmet, assignor to General Electric 
Co. Steam turbine with adjustable-speed 
governor drives alternator which supplies 
current to induction motors operating pro- 
pellers. 

1,137,309. Oll Switch. L. Fleischmann 
and A. Elfes, assignors to General Electric 
Co. Has woven-wire screen just below oil 
surface. 

1,137,315. System for the Transmission 
of Intelligence. R. A. Heising, assignor to 
Western Electric Co. Telephone repeater 
with two audions having a common output 
circuit. 

1,137,322. Focusing Device for Electric 
Lamps. H. H. Holland and J. C. Stearns, 
Worcester, Mass.; said Holland assignor to 
said Stearns. Sleeve about lamp base has 
helical slot engaging a bushing. 

1,137,337. Mining Machine and Truck. N. 
D. Levin, assignor to Jeffrey Mfg. Co. Mo- 
tor drives axles and also cable reel. 

1,137,340. Circuit Interrupter. C. Lich- 
tenberg. assignor to General Electric Co. 
Oil circuit-breaker. 

1,137,352. Rheostat. G. R. Reisbach, as- 
signor to Cutler-Hammer Mfg. Co.. Mil- 
waukee, Wis. Theater dimmer with indi- 
vidual levers for different sections and a 
master lever for all. 

1,137,360. Teiephone System. C. Smith, 
assignor to Frederick C. Stevens, Attica, 
N. Y. Semi-automatic system. 

1,137,372. Telephone Exchange System. 
J. L. Wright. assignor to F. C. Stevens. 
Semi-automatic switching. 

1.137.379. Show Case Light. A. W. Peut- 
tell. Streatham. London. England. Mold- 
ing with sockets fits in the corner of the 
case. 

1.137.384. System for the Transmission 
of intelligence. E. H. Colpitts, assignor to 


No. 1,136.427.—Appointment Announcer. 


Western Electric Co. Audion telephone re- 
peater. 

1.137.399. Multicoin Collector and Rate- 
indicator for Automatic Telephone Systems. 
C. L Goodrum. assiznor te Western Eiec- 
tric Co. Calling connection is not com- 
pieted until prorer coin is deposited. 

1.137.401. Electromechanical Controlling 
Means for Fluid Supplies. W. O. Haymond, 
Muncie. Ind. Metor-operated valve. 

1.137.413. Metering Panel Board. A.C. Mc- 
Wikitams. Chicage. Ii. Has a main-cir- 
cuit section surrounded by the meters and 
above it a cutout section with interchange- 
able arrangement of branch cireuits. 

1.137.427. Appointment Announcer. S. R. 
Scha. Louisville, Ky. A perforated stp 
ard cok control an electric alarm. (See 
eut.) 


1.137.464. Lamp. T. J. Corcoran. Cin- 
eimnati, O. Electric headlight for automo- 
tiie. 


1.137.474 ard 1.137.475. Selective Signal- 
ing Apparatus. E R. GII Yorkers. N. Y 
assegneor to Hal Switeh & Simual Co. Se- 
Tecter for train @isratcnhing xseverned ste 
Pwo ostep Ty wre and shert electrical cai 
immpoilses 
1.137.498. Device for Detecting Mechani- 
cal Ni bration. Fo Getta Bals, Stirive. N 
J. Travsmutter “ell respon is to werrision, 
1.137.459. Resistarce Ce'l for Transmit- 
ters. E Gettscrain ë Detaiis ef comstruc- 
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Automobile Safety Device. S. 


1,137,519. ze, 
Auxiliary 


Newburger, New York, N. Y. 
control for ignition circuit. 

1,137,544. Tone Producing Means. M. L. 
Severy, Arlington Heights, and G. B. Sin- 
clair, Medford, Mass. A number of motor- 
driven generators supply current to elec- 
tromagnetic vibrators. 

1,137,557. X-Ray Apparatus. H. F. 
Waite, New York, N. Y. Supplied from 
alternating-current source through adjust- 
able interrupter. . 

1,137,559. Metallurgical Furnace. U. 
Wedge, Ardmore, Pa. Resistance furnace. 

1,137,568. Lamp Carrier. T. Birath, as- 
signor to Manhattan Electrical Supply Co., 
Jersey City, N. J. Lamp, reflector, socket, 
switch and handle are mounted directly on 
common-dry-cell terminals. 

1,137,593. System of Ship Propulsion. W. 
L. R. Emmet, assignor to General Electric 
Co. Modification of No. 1,137,308 with 
means to bring turbine speed to normal 
when load is thrown off. 

1,137,609. Initial Sparker for Gas-Engine 
Magnetos. L. Haggblom, Los Ahgeles, Cal. 
Magneto is retarded and suddenly released 
to give strong spark in starting. 

1,137,610. Circuit Controller. C. I. Hall, 
assignor to Chicago Electric Meter Co.. Chi- 
cago, Ill. Periodic contact-maker for maxi- 
mum-demand auxiliary of integrating me- 


ter. 

1,137,614. Amplifier for Telephones. R. 
D. Hatch, Memphis, Tenn. Horn secured 
to receiver. 

1,137,620. Tractor System for Motor Ve- 
hicles. A. H. Hoadley, Providence, R. L 
Gas-electric tractor: current to both motors 
is cut off when load on them is unbalanced 
to prevent steering trouble. 

1,137,628. Twin Signaling Apparatus. J. 


A. Johnson, Stockville, Neb.. assignor of ` 


one-half to E. D. Brown. Track-circuit- 
controlled semaphore. 

1,137,634. Electrical Plug and Receptacle. 
W. R. Kelting, New York. N. Y. Has a 
separate plug and receptacle for each pole. 

1.137.660. Automatic Electrically Actu- 
ated Train-Controliling System. E. L. Or- 
cutt: F. A. Maddox. Medford. Mass., and 
E. N. Hutchins, Somerville. Mass.. execu- 
tors of said Orcutt. deceased. Specialiy ar- 
ranged and controlled track circuits. 

1.137.674. Rain Indicator. C. E. Smith. 
Brownsburg. Ind. Cup below funnel swirgs 
to close alarm circuit. 

1.137.677. Setting Device. W. F, Stroh, 
assignor to Electric Time Recorder Co.. Chi- 
caso, IN. Superrosed on regular imyprlses 
sent out by master clock to secondary 
clocks are synchronous setting impulses. 

1.137.795. Automatic Block Sianaling 
System for Electric Railways. S. M Pav. 
Rochester, N. Y.. assizgnor to General Rail- 
way Signal Co. Means to guard against ex- 
cess notentials. 

1.137.713. Timer. F. C. Hersee ard L. 
W. Lombard. ass'gnors to Moto- Speciaities 
Co.. Waltham. Mass. For ignition eireuit. 

1.137.714. Solid Rectifier for Feebte Elec- 
tric Currents. S. W. Piekari. Amesbury. 
Mass Special holder for wireless crystal 
detector. 

1.137.717. Call Rox. C. S Rřoañs. Jr, 
assignor to Hall Switch & Sigral Co. For 
electric sigra brg evstem. 

Reissue 13.905. Means for Maintainina 
Vapor Converters in Operation. P H 
Thomas, assietor ta Caoner Hewite Pe~- 
rein Ca, Moroten NT Original No S4- 
248 gated Jyly 12. JUA AvwHar eie- 
trodes conne tel to intermediate peints on 
transformer secendam. 
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CULTIVATING APPLIANCE BUSINESS. 

Certral-station managers comparing the cost of 
obtaining revenue from the use of electric appliances 
with the expense of securing power and lighting in- 
come are sometimes surprised at the disparity in out- 
lay for each dollar of earnings from these different 
classes of service. It may cost, figuring all items, 
from 60 to 75 cents per dollar of revenue to gain 
income from the use of electric appliances, against 
say, from 10 to 12 cents per dollar of power and 
lighting income. The immediate conclusion is that 
the cultivation of the former is hardly worth while. 
“Let us go after the power and lighting business,” 
says the manager, “and leave this small stuff to de- 
velop itself or to be developed through the efforts 
of the local contractors and supply houses.” 

It is an open question whether a central station 
should try to gradually eliminate the appliance busi- 
ness as a retail factor in its organization, but we 
cannot for a moment see any wisdom in losing in- 
terest in this kind of work and in failing to push 
it hard. There are central-station men who have 
quit the sale of appliances entirely in the belief that 
this belongs naturally to the supply dealer and who 
are glad to get rid of the care and expense of main- 
taining a display room. In cases where the supply 
man is energetic, this policy may be the logical one 
to adopt; but whether the central station retails 
electrical conveniences or not, active campaigning 
should be maintained without relaxation. 

All these devices which go into service advertise 
electricity by their successful use more than most 
central-station men of the former class realize, and 
again, many of them are exceedingly profitable from 
the standpoint of load-factor. It may cost five or 
six times as much to get a dollar of income from 
the washer or electric iron than it does to earn a 
dollar from house lighting, but it may cost the com- 
pany scarcely anything except operating expenses 
to supply the former service. Net income after the 
cost of operation has been met is a pretty significant 
affair, and it will not do to belittle the earning power 
of appliances multiplied through a city or town when 
the time of day in which the demand occurs is taken 
into consideration. No, the progressive central-sta- 
tion man realizes that every corner of the electrical 
field which shows a possible profit is worth cultivat- 
ing, and until the millennium of the electrically sat- 
urated community arrives, it will pay to work hard 
for every dollar of net profit latent in the territory 
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of the modern central station. Some solicitors are 
best fitted to specialize in factory power, others in 
introducing domestic appliances, and the far-sighted 
manager is the one who lets no grass grow under 
his feet in pushing every possible line of attack on 
the absorbing powers of his customers. 
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COMMERCIAL ENGINEERING. 

The announcement by the School of Applied Science 
of New York University of the establishment of a full 
four-year course in industrial engineering, leading to 
the baccalaureate degree, indicates the growing inter- 
est of educators in the “business” side of engineering. 
There is no question that in the past many of the 
fundamental business usages have had to be acquired 
by engineers by hard knocks after graduation from 
their technical courses, and many a man well grounded 
in the determination of hysteresis losses and the cal- 
culation of voltage drop in transmission lines under 
different conductor spacings has come to a point in his 
career where he had to confess, let us hope to himself, 
that he did not know the difference between a bond 
and a share of stock, or the distinction between a note 
and a mortgage. Many such men have had to toil far 
into the night to fit themselves for handling problems 
arising in industrial accounting, factory organization 
or shop management, and not a few have made up 
for early lacks in this sort of training by months of 
patient effort. Without doubt their technical courses 
gave them the mental training needed to conquer these 
unfamiliar fields, but they have felt that if the gen- 
eral principles of the business side of engineering 
could have been imparted earlier, much would have 
been gained. 

Relatively few men taking an electrical course, for 
example, can expect always to confine themselves to 
highly specialized technical duties. With the advance 
of the art the need of men who can utilize equipment 
to greatest advantage becomes greater, and the op- 
portunities opened to those competent to apply the 
scientific developments of the laboratory and the fac- 
tory grow broader. The cost element is always pres- 
ent in engineering, but there is a wide difference be- 
tween the work of the sales engineer, for instance, 
and that of the designing engineer in the factory. The 
former needs a better grounding in the problems of 
accounting, credit and elementary banking methods, 
the economic aspects of industry, and the relations of 
different lines of business to the specialty in which 
he works. In some cases this commercial engineering 
activity has been looked down upon by the men more 
keenly interested in scientific matters, but it is a high 
order of work none the less, deserves the utmost re- 
spect for the peculiar qualifications demanded, and 
goes a long way to keep the more theoretical man 
steadily employed. 

We hold that a power engineer in the commercial 
department of a central station is doing just as much 
in his way to push the world ahead as the specialist 
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in designing interpole motors for variable-speed ma- 
chine-tool operation. Each should appreciate the need 
of the other, and it is a good sign that the educational 
world is coming to see that a somewhat different train- 
ing may be desirable in each case. While it is true 
that a man with a superficial knowledge of technical 
matters is apt to be a dangerous person to be put in 


charge of men doing intensely technical work, it is 


none the less a fact that for some undergraduates a 
curriculum which leaves out some of the more ad- 
vanced technical studies and includes the principles of 
modern business and executive organization, the 
economics of production and distribution, may afford 
far better preparation for subsequent duties than the 
training needed by the technical specialist. 
c i 
SPECIALIZING IN DISTRIBUTION WORK. 
An interesting example of the extent to which 
specialization has entered electric distribution work 
is afforded in recent evidence presented by the Bay 
State Street Railway Company before the wages 
arbitration bòard at Boston, Mass. On this system, 
one of the largest electric railways in the world, one 
of the engineers of the electrical staff gives his en- 
tire time to problems of the return circuit. He su- 
pervises tests of all rail joints, almost a third of a 
million in number; compiles records of rail-joint 


condition, keeping the engineer of maintenance of 


way in touch with necessary replacements of bonds; 
prescribes the type of bonds necessary and generally 
supervises the method of installation employed for 
the various types; tests the comparative efficiency 
of different kinds of bonds and prepares specifica- 
tions to be followed for their purchase and placing in 
the track. 

The “return-circuit engineer,” as he is called, pre- 
pares plans prescribing the method of laying and lo- 
cation of supplementary wires around special track 
work and generally supervises the installation of 
these. He performs such engineering work as is 
necessary to determine the additional negative con- 
ductors required, supervises the engineering work 
and tests in relation to the prevention of electrolysis 
and co-operates in this with the engineers of other 
companies. 

Inevitably the amount of work associated with the 
return circuit is, of course, very large, on a sys- 
tem operating 940 miles of track, and justifies main- 
taining a specialist in this exceedingly subdivided 
branch of engineering. While the problems dealt 
with originate with electric railways, it is an ex- 
cellent thing for other public utilities and for mu- 
nicipalities that the subject of the return circuit 
is regularly accorded such scientific treatment and 
that the prevention of damages to underground 
structures goes hand in hand as a matter of routine 
with efforts to maintain the minimum economical 
loss of electrical energy in railway power distribu- 
tion by direct current. 


May 15, 1915 


AN OPPORTUNITY FOR CO-OPERATION. 

Many electrical men are weary of the very word 
co-operation, so much has been said about it at meet- 
ings and conventions, and if someone would find a 
good synonym for this always essential thing in busi- 
ness relations, doubtless the results would be ben- 
eficent. Whether. we like the reiteration of the word 
or not, it is absolutely impossible to get along with- 
out team play in a great industry like ours, and every 
time an honest effort is made to rub out differences 
between men of affairs in the central station and con- 
tracting fields the welfare of the industry is height- 
ened. 

There is a good deal of lost motion, however, in 
trying to accomplish specific results in co-operation. 
Central-station men and contractors appreciate the de- 
sirability of getting together, but a good many meet- 
ings fail to accomplish anything constructive because 
there is insufficient discussion of real problems. 
Why not have a meeting of this kind at which every 
central-station man and every contractor with a 
grievance will send in a brief anonymous statement 
of his troubles to a small committee in charge of the 
discussion, throwing these specific instances open 
for attack and defense without attacking names or 
places? In this way no local central-station man 
could feel that the contractor was trying to discredit 
him at the meeting by criticisms, and the same thing 
would apply to the contractor. 

Let a small contractor, for instance, send in a brief 
statement bearing upon the troubles he encountered 
because the local lighting company undersold him 
on appliances in a three-week campaign, and let the 
floor be open for the frank discussion of the pros and 
cons of this policy. If the matter is handled thus 
informally without calling names—and the facts are 
all that are needed to promote discussion—a whole lot 
of good give and take is bound to follow. Let us call 
a spade a spade in smoothing out the rough places 
in mutual relations, clear the air of generalities when 
these tend to thicken about us, and all try to grasp 
the other fellow’s point of view in stoutly and prop- 
erly advancing our own legitimate claims. 

ee ee j 
CO-ORDINATION. 

While co-operation is just the thing wanted and is 
quite the proper term to use with respect to mutual 
effort between different groups having a common aim, 
as is or should be in the case of the different electrical 
interests; when we come to consider similar mutual 
effort within a particular organization, it is really co- 
ordination that is mostly wanted. It is assumed, of 
course, that all hands within any commercial organiza- 
tion have the same aims, and the achievement of these 
aims will depend largely upon the proper co-ordina- 
tion of effort in different departments or by different 
individuals. 

Thus in a supply business the efforts of salesman, 
credit man, stock man and shipping clerk may be 
largely wasted in friction unless there is proper co- 
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ordination. In the contractor’s business the solicitor, 
estimator, stockkeeper and foreman are similarly de- 
pendent upon each other’s efforts. In the central sta- 
tion, co-ordination of effort between the contract, con- 
struction, meter and operating departments is essential 
to smooth operation. And so on in all lines. Nothing 
so hurts the reputation of any concern in the eyes of 
a customer as to have one official or employee promise 
some service which must be executed by another and 
have this promise go unfulfilled. 

‘How is co-ordination to be achieved? In the first 
place any organization must have definite policies and 
methods adopted by competent officials and adhered 
to consistently throughout. Such adherence requires 
an intelligent understanding and appreciation of those 
policies by all employees concerned. It is not sufficient 
for some head of a department to be given specific in- 
structions and have them go no further. Every em- 
ployee coming into contact with the public must know 
what attitude he should take toward the public on cer- 
tain questions and all employees should understand just 
what their relations should be to other departments. 

We have known instances of solicitors being sent 
out: absolutely without instructions, or else with very 
inadequate ones, the principal admonition being to “get 
business.” We have known employees to make prom- 
ises without any knowledge as to whether other re- 
sponsible employees could or would meet those prom- 
ises. There can be no co-ordination under such circum- 
stances. 

Again, proper division of the field of work requires 
co-ordination. Otherwise there is wasteful duplication 


_ of. effort. This is best illustrated by the division of 


territory among solicitors. But the same idea can be 
applied in manifold ways. 

Complete co-ordination can only be realized when 
each employee is thoroughly informed as to what is ex- 
pected of him and enthused with the determination to 
carry out the ideas of his superior. Policies and plans 
must be thoroughly explained, and each employee made 
to feel that he is a cog in the machine every element 
of which must do its part for their complete realization. 
Failures are due quite as often to neglect of these pre- 
requisites as to incompetence or unwillingness on the 
part of employees. In these times when our public- 
school methods are such as to largely suppress origi- 
nality and initiative among developing men, we cannot 
expect these qualities to loom large among subordi- 
nates; and anyhow it is the function of the executive 
to initiate, and to secure co-ordination among the corps 
of assistants who must be depended upon to carry out 
his plans. 

Initiative should unquestionably be encouraged among 
subordinates, and should be highly valued when found, 
but unless such initiative be applied with an understand- 
ing of the underlying policies of the organization it is 
likely to lead to embarrassing situations. Under these 
conditions both the subject and his employer are likely 
to take a distorted view of the desirability of well in- 
tentioned effort on the employce’s part. 
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Notable Electrical People Meet 
Death on Lusitania. 


Among those who met death last 
week in the destruction of the Cunard 
steamship Lusitania upon being tor- 
pedoed by a German submarine, were 
Isaac B. Trumbull, secretary and treas- 
urer of the Connecticut Electric Manu- 
facturing Company, Bridgeport, Conn.; 
Dr. Fred Stark Pearson,. one of the 
leading consulting engineers of the 
country, and Elbert Hubbard, scholar, 
essayist and publisher, all intimately 
connected with the electrical industry. 

Dr. Pearson was the head of the 
Pearson-Farquhar Syndicate, and the 
operations of this company have ex- 
tended into many quarters of the globe. 
He was born in Lowell, Mass., in 1861. 
He was educated at Tufts College, and 
later became instructor in the Massa- 
chusetts Institute of Technology. He 
returned to Tufts College to complete 
his course, graduating with diplomas in 
chemistry and civil, electrical and min- 
ing engineering. After graduation he be- 
came manager of the Somerville Elec- 
tric Light Company, later becoming 
consulting engineer of the Brooklyn 
Heights Railway Company. The follow- 
ing year he became chief engineer of 
the Metropolitan Street Railway Com- 
pany, of New York City. More recently 
Dr. Pearson has been directly interested 
in the construction of properties in 
South America and in Mexico. Mers. 
Pearson, concerning whose fate there 
has not been any direct information, 
accompanied Dr. Pearson on the trip. 
She was formerly Miss Mabel Ward, 
of Lowell, Mass., and was married to 
Dr. Pearson on January 5, 1887. 

Elbert Hubbard was born in Bloom- 
ington, Ill, June 19, 1859. For a long 
tıme he made a more or less precarious 
living as a writer and as a printer of 
choice editions of the classics and his 
cwn quaint philosophy. He lectured a 
good deal and later on established a 
printing and publishing plant at East 
Aurora, N. Y., which soon became the 
center of an artistic community and 
Hubbard, riding on a wave of personal 
success, soon found himself prosper- 
cus. He has been familiarly known 
as the “Sage of Aurora,” and the 
“Fra.” Many of his publications have 
reached astounding numbers in the edi- 
tions that have been published and dis- 
tributed. His “Message to Garcia” 
probably attracted more attention than 
any other single literary effort the 
world has known. It will be remem- 
bered that George C. Daniels, then gen- 
eral passenger agent of the New York 
Central Railroad, bought and distrib- 
uted one million copies of this little 
book. Hubbard was an ardent Jovian, 
and numbered among his close friends 
and acquaintances a host of electrical 
people. His passing will be particularly 


urfortunate, as the Roycroft institu- 
tion, of which he was the inspiration 
and the main stay, will find it hard to 
in any way compensate for his depar- 
ture. 
ied her husband, is also among those 
missing after the disaster. 

Mr. Trumbull was only 31 years of 
age and was one of seven brothers, all 
of whom are identifed with the elec- 
trical business. In addition to his con- 
nection with the Connecticut Electric 
Manufacturing Company, he was presi- 
dent of the American Cycle Car Com- 
pany, of Bridgeport. It was upon the 
business of the latter that he was 
bound to Europe when death overtook 
him. He is survived by his widow, his 
daughter Priscilla, both of Bridgeport: 
his father and mother, residents of 
Plainville, Conn.; his brothers John 
and Henry, heads of the Trumbull 
Electric Manufacturing Company, of 
Plainville; James, of Saranac Lake; 
George, of Bantam, Conn., of the 
Trumbull-Vanderpoel Manufacturing 
Company; Frank, of Bridgeport, and 
A. H., of Stratford. The two latter 
are the surviving heads of the Con- 
necticut Electric Manufacturing Com- 
pany. 

—e 0 
Annual Meeting of the American 
Institute. 

The 309th meeting of the American 
Institute of Electrical Engineers will 
be held in the Auditorium of the En- 
gineering Societies Building, New York 
City, on Tuesday, May 185, at 8:15 p. m. 
This is the regular annual business 
meeting of the Institute, at which the 
Board of Directors will present its re- 
port for the fiscal year ending April 
30, 1915. Copies of the report will be 
distributed and will include a detailed 
statement of the financial status of the 
Institute and a summary of the work 
accomplished by the standing and spe- 
cial committees during the year. The 
Committee of Tellers will present its 
report on the result of the election of 
officers for the coming administrative 
year. 

Following the business meeting will 
be the presentation of the Edison 
Medal to Alexander Graham Bell. The 
presentation address will be made by 
John J. Carty. 

An address will then be given on 
“How Bell Invented the Telephone” 
by Thomas A. Watson, who was asso- 
ciated with Dr. Bell in the early devel- 
opment of the telephone. 

ESE ty 


War and Coal Costs. 


An illustration of the effect of war 
upon electricity coal costs in the United 
Kingdom is found in the case of Edin- 
burgh where 40,000 tons have been or- 
dered for the coming year at an advance 
of $50,000 on last year’s prices. 


Mrs. Hubbard, who accompan- 
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Wireless Now Open with Canal 
i Zone. 

The first daylight message from the 
new naval radio station at Darien, in 
the Panama Canal Zone, to the Navy 
radio station at Arlington, near Wash- 
ington, was received on April 30. It 
was the first official message between 
these two links in the chain of high- 
powered radio stations that the navy 
will have in operation between Wash- 
ington and the Philippines next winter. 
Until this was received all messages 
from the Navy Department to the 
Canal Zone had to be sent at night and 
be relayed. In the future these mes- 
sages will be handled day and night by 
the new Darien station. 

The distance from Arlington the the 
Canal Zone is 2,000 miles. The send- 
ing and receiving radius of the new 
Darien station is 4,000 miles. 

The type of radio installation at the 
Darien station is the Poulsen arc sys- 
tem, and this station will be the most 
powerful in the world using exclusively 
this style of equipment. Since the 
United States Navy has been in tem- 
porary control of the German radio 
station at Tuckerton, the Poulsen arc 
system has been installed at that point 
and is being successfully used there in 
communicating with Berlin in daylight, 
as well as by night. 

CEER ee 


Presentation of First 


Medals. 

At the meeting of the Franklin In- 
stitute of the State of Pennsylvania, 
on the evening of May 19, awards of 
the Franklin Medal will be made to 
Thomas A. Edison and H. Kamer- 
lingh Onnes, the latter being repre- 
sented by Chevalier Van Rappard. 

An address will be made by Samuel 
Insull, founder of the medal, on “Elec- 
tricity and Modern Industrial Growth,” 
and the sculptor’s model of the medal 
will be presented to Mr. Insull. 

After the meeting the officers and 
board of managers of The Franklin In- 
stitute will tender a reception to Chevalier 
van Rappard, Mr. Edison and Mr. Insull 
at the Hall of the Historical Society. 

—__+--9—____ 


Telephone Connection Between 
Los Angeles and New York. 


On May 6 commercial telephone com- 
munication was established between New 
York and Los Angeles by the American 
Telephone and Telegraph Company. This 
service was initiated by the exchange of 
congratulations between a number of 
prominent men in the two cities. 

This communication involves the use 
of repeaters at Pittsburgh, Chicago, 
(maha, Denver, Salt Lake City and San 
Francisco. 

The rate is $22.20 per three minutes 
and $7.10 for each additional minute. 


Franklin 
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Electricity in Woodworking Plants. 


The fact that the refuse from wood- 
working plants can be and is being 
used for fuel is perhaps responsible for 
the more or less general conclusion 
among manufacturers that central-sta- 
tion power is prohibitive in cost. Asa 
matter of fact, in the average plant 
using kiln-dried lumber the refuse sel- 
dom exceeds the amount necessary to 
operate the kilns and the heating sys- 
tem in winter. The establishments hav- 
ing excessive amounts of wood waste, 
enough to operate a private power plant 


This article points out the va- 
rious advantages of electric mo- 
tor drive for woodworking estab- 
lishments, discussing questions to 
be considered in deciding upon 
the size and type of motor, as 
well as whether to install individ- 
ual or group drive. Disposal of 
wood refuse and blower installa- 
tions are also discussed. 


direction and assist the manufacturer 
in obtaining the best prices for his 
refuse. 

Perhaps livery stables and farmers 
use the greater portion of by-products 
for bedding horses and for other pur- 
poses around stables. In one plant in 
St. Louis, Mo., farmers call at periodic 
intervals for shavings and sawdust, and 
the revenue from these sales not only 
pays the power bill, but is actually 
showing a net profit to the ¢ompany. 

Shavings that are free from rosin 


Extended-Shaft Motor Driving a Buss Planer in Woodworking Factory. 


and the necessary kilns as well, are in 
the minority, but even these plants are 
realizing the advantages of central-sta- 
tion service and are discarding their 
isolated plants, arranging in some man- 
ner to dispose of the refuse. 

The plant that does not use kiln- 
dried lumber, such as box manufactur- 
ers, planing mills, etc., are usually the 
most difficult central-station prospects, 
as the offal can be used exclusively for 
power-generating purposes. It might 
be advisable when dealing with such 


prospects to suggest that a kiln be in- 


stalled and kiln-dried lumber sold to 
other woodworking establishments. 
This is being done with marked suc- 
cess in a Cincinnati box factory. All 
wood waste not used for the dry kilns 
is sold, and the profit from the sale of 
the dried lumber, kindling, sawdust 
and shavings pays the entire power bill. 
The question of the disposal of by- 
products from any woodworking estab- 
lishment is fundamentally a local prob- 
lem, and it would be to the advantage 
of the central-station power salesmen 
to investigate the possibilities in this 


may be baled and shipped to pulp mills, 
and the returns are usually sufficient 
to pay transportation charges and leave 
a substantial balance. The local fire 
departments should not be overlooked 
as possible users if an excess of saw- 
dust is accumulated. If a separator is 
used by the manufacturer the small 
pieces of wood may be sold as kindling, 
or to other manufacturers requiring 
such material. Those plants working 
oak mainly will find a small channel 
through the bakers. Oak is used quite 
extensively by bakers In their ovens to 
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give a suitable flavor to the bread. 


A rather unique method of disposing 
of the by-product is that of mixing iron 
and steel filings with shavings and 
sprinkling with salt water. An oxide 
is thus formed, which is very useful and 
in demand by gas companies. The iron 
and steel filings cost about $5.00 per 
ton, delivered at the woodworking 
plant. The function of the shavings is 
to offer a large, useful surface upon 
which the iron oxide can form. This 
mixture is then sold to the gas com- 
panies, who use it for absorption pur- 
poses. 

One of the important considerations 
in the electrification of a woodworking 
establishment is whether individual or 
group drive should be employed. While 
there are advantages and disadvantages 
in both, it is usually found that a com- 
bination of the two is most suitable, 
where individual motors cannot be in- 
stalled. Individual drive offers com- 
pactness, safety, effective control, and 
general over-all efficiency by virtue of 
the reduction to a minimum the slip- 
page of belts and transmission losses. 
Another important advantage is the 
convenience in location, so that the se- 
quence of operations can be carried on 
with no interruption and with a mini- 
mum amount of handling; and, lastly, 
the ability to eliminate power losses on 
idle machines. 

Group drive, on the other hand, of- 
fers but one incentive, namely, lower 
initial cost, since, because of the di- 
versity-factor a smaller motor may be 
used. The selection of the system 
must be left largely to the user, after 
the power engineer has placed all facts 
before him. Since it should be the aim 
of the central station to obtain a sat- 
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Group of Machine Tools 


ished customer, and as first cost is 
quickly forgotten, the power engineer 
should strongly emphasize the advan- 
tages of individual drive, which in most 
cases outweigh the difference in cost. 
Ordinarily, an important factor ın de- 
termining the type of motor to use for 
woodworking drive, and in determining 
whether group or individual drive is 
most suitable, is the cycle of operations 
of the machines under consideration. 
A swing cut-off saw, for example, starts 


‘up with very little effort, works about 


three to four seconds, and is idle from 
15 to 20 seconds. This is the cycle of 
cperation so long as the workable ma- 


Motor-Driven Band Saws and Shapers, Lyon & Healy. 


at Lyon & Healy Plant. 


terial is available. Quite different, how- 
ever, are the requirements of the 
planer, matcher, moulder, and similar 
machines which have relatively a large 
amount of inertia to overcome, requir- 
ing high starting torque and a fairly 
uniform stop and start during the day. 

With group drive the load-factor or 
diversity-factor must be considered. 
The load-factor is problematical, and 
at best, determining on the proper size 
motor for group drive is difficult, un- 
less all facts are available regarding the 
cycle of operation of each particular 
machine and the order in which the op- 
erations occur. 

The selection of the proper motors 
for driving woodworking machines is 
of the utmost importance, and should 
be given the proper consideration by 
power engineers. If only direct-cur- 
rent supply is available, motor should 
be compound-wound of the inter-pole 
variety, since it is absolutely essential 
that the motors be capable of resisting 
inherently excessive peaks, which are 
apt to occur during the all-day load of 
the great proportion of woodworking 
machinery. Direct-current motors 
should be totally inclosed, except in 
those special cases where the driving 
machines are suspended from the ceil- 
ing away from shavings and sawdust, 
or located in separately partitioned 
rooms in such manner as to eliminate 
fire risk. 

Large inclosed motors should be arti- 
ficially ventilated and supplied with 
Liping to and from outlet openings. 
All controlling appliances, of whatever 
nature, if exposed to sawdust and shav- 
ings, should be totally inclosed. 

Where alternating-current supply is 
available, the polyphase induction mo- 
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Motor-Driven Matcher, Lyon & Healy Pliant. 


tor with high-resistance squirrel-cage 
rotor should be specified, since the 
high-resistance rotor permits quick and 
frequent acceleration, and provides the 
heavy starting torque required to over- 
come the inherently great inertia of 
woodworking machines. The type of 
alternating-current, polyphase motors 
with polar-wound rotor and internal 
starting resistance, while possessing 
admirable torque and starting-current 
characteristics, is not generally recom- 
mended for woodworking machines, 
since sawdust almost invariably may be 
expected to collect on the starting re- 
sistance. In a few cases, where vari- 
able speed with electrical control is de- 
sired, polar-wound internal-resistance 
rotors with collector rings and external 
resistances may be used. However, 
specifications should call for inclosed 
collector rings. | 

Owing to the high speed and light 
moving parts of most woodworking 
machines, and the frequent violent ap- 
plication of the load, it is desirable to 
use belt drive, rather than gears or 
chains, especially as the speed of the 
driven pulley is usually too high to 
permit of other than direct or belted 
connection. The direct drive is com- 
ing into general use in many modern 
plants, and is giving excellent results 
where the motor has sufficiently gen- 
erous rating to accelerate rapidly and 
to withstand overloads. As the aver- 
age depreciation of belting averages 
36 per cent per year, it is important to 
reduce this waste, and, furthermore, do 
away with any source of slippage be- 
tween the driving unit and the working 
pulley. 

Improper mechanical connection be- 


tween motor and machine, or motor 
and countershaft, has, in some in- 
stances, caused unjust criticism of mo- 
tor drive. For direct connection a flex- 
ible coupling should be used, unless 
motor and machine are mounted on a 
common metal bed plate, or the motor 
is attached to the frame of the ma- 
chine. Most manufacturers of modern 
woodworking machines have so de- 
signed them that they can be readily 
adapted to individual motor drive. 
Chain drive or heavy belt with a spring 
belt tightener, is desirable when the 
motor must be located close to the 
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machine, but cannot be direct-con- 
nected. 


One of the very important, if not an 
indispensable adjunct to the woodwork- 
ing plant, is the blower equipment. It 
consumes from 50 to 60 per cent of the 
total power used during the month. 
All intake and discharge pipes must be 
carefully put together or the efficiency 
of the blower equipment will be ma- 
terially reduced, and it will be impos-. 
sible to operate one intake with all the 
other intakes closed on less than 40 to 
50 per cent of the full-load requirement 
of the blower equipment. 

With a well installed blower equip- 
ment it is possible to get the “all-gates- 
shut” current down to 20 per cent of 
full load. These are found so seldom, 
however, that a general statement of 
40 to 50 per cent would come nearer 
covering actual working conditions. 
This is one of the many reasons why 
the cost of an individual blower system 
is justified. Practically the same argu- 
ments that apply to individual motor 
drive apply with equal force to individ- 
val fan equipment. When, for instance, 
a planer or matcher, or any particular 
machine, is not working, its motor and 
blower are shut down; whereas, with a 
central blower plant, using perhaps 
from 40 to 75 horsepower, this equip- 
ment must run continuously under a 
fairly heavy load, even though a very 
small machine is being operated. 

The laws governing the operation of 
a blower, at least entering into the se- 
lection of the motor, are quite complex. 
There are many variables to be consid- 
ered. The power required to drive a 
blower will depend upon: (a) The 
amount of air to be moved. (b) Veloc- 


Group of Small Piano-Making Machines. 
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HORSEPOWER REQUIREMENTS OF WOODWORKING MACHINES. 


HORSE-POWER 


Cubic 
Inches Machine and Work Work Alone 
KIND OF TOOL Mae wack 
f per | Alone | Maxi- | Aver- Per Cu. Aver- 
Secon mum age ro age 
°x18” TETE Gates t.0| 60] 3.0] .... 20 [isc dee 10%" 7.5 
P Rip tae a a EERE 6.7 1.5 24.5 15.5 2.3 14.0 9347x 44° Par 
Circular Rip Saw, 22”jsaw.......... 5.0 1.5 19.0 10.0 2.0 8.5 6 h4*x A ac. 
Rip and Cross-cut saw............- 2.36 1.5 7.5 7.0} 3.0 5.5 314°x A ae 
Cou T aama BAW... o.an. Teeri 5.0 1>? 20 os 2.16 3 10x% A 
Planer Knife Grinder.. I ILI INI os za] To. 15] eee Cee a 
Dimension Planer, 10°x28* (J. A. i28| 8.0] 19.85 15.65) 1.22] 7.65 3472144" Rough Oak 35.3 
Fay & Co., Cincinnati, O.. 19.2 8.0 | 24.55} 20.1 1.05 12.15 . Ax144” Oa 38.3 
Moulder. ...... o.o onneen nae E a Paecoes 41| 50| 4.6]|..... 0.5 |... "x1" to Moutding 12. 
l 3.4 4.1 "7.0 5.8 1.67 1.7 : 13.9 
Bed Pian AE 4 
hemes 6S sree bes 35.7 .6 21. : . 52? . : 
mae = =|) 330| 76| 30.6| 26.0] 1.08] 18.4 40. 
50.0 10.4 ees res aes a ee 
Orton : 39.8 10.4 22. 19. f . A 
"Go. Philadelphia, Pa... a A 26.4 10.4 21.3 | 19.0 0.72 8.6 51.5 
i 24.5 | 10.4| 30.5! 25.2] 1.03] 14.8| 0. 42.7 
Three Spindle Boring Machine.... {| ..... 1.9 7.15 5.9] ..... 4.0|..... Boring freight carendsill | ..... 
os { ee 1.9 7.65 6.5|..... 4.6j..... Countersinking = | fJ- 
Aasi L T eel ber) 3.8 | O78 | 2A hole Oak 11.25 
.52 .1 é : ; . ole Oa - 
Fois P A] 3 08 7.15 11.6] 10.4] 3.50 3.2 08 | 1%” hole Oak. 16.7 
4.48 7.1 17.2 12.6 2.81 5.4 .21 | 1 4” hole Oak. 10. 
Planing and Siding Machine...... { 30.8 | 8.0 | 31.0 | 295 | 0.96! 21.5 | 0.70 2 AXE M” to 1M ox514° Y.P- 44. . 
23.5 8.0 33.0 32.0 1.36 ; 24.0 1.02 [ZPA AOO Wa xs a Oak $ 37.5 
14.0 | 25 | 95 | 85 | 06 | 60 | 0.43.. aon Rough Y. P. 23. 
Surface Planer 24 inch.......... 18.6 2.5 | 12.1 | 11.5 0.6 9.0 0.48 %4°x124”" Y.P. 22.3 
34.0 2.5 12.1 12.0 0.35 9.5 0. 347x197 porlar. 24. 
25.6 10.0 29.0 24.5 0.98 | 14.5 0. 5\4%°x10¢" to 5°x10" R. Y.P 33.6 
33.0 10.0 37.5 26.0 0.79 ' 16.0 0. 8%’ x12147 to 8x12" R. Oak, 20.5 
WANE oss hoo eee Ma dees 42.4 10.0 43.0 41.5 0.99 31.5 0.75 114x11 %4” to I0%4x101;°0O. 18.75 
48.6 10.0 63.0 50.5 1.03 , 40.5 0.83 104°x103¢" to 9°x10" Oak. 12. 
19.2 10.0 46.5 26.5 1.38 | 16.5 0.86 -844°x¥%”" to 8’x9" Rg. Oak.| 21.8 
Daniela Planer.............6..0... 8.44 | 3.7 | 10.0 | 8.75] 1.04] 5.05 | 0.59 | e”x1l i’. 20. 
Daniels Planer, 25” Head........... 6.15 1.0 11.0 6.5 "1 .06- 5.5 0.89 | 3⁄°x12 1° Ash. 21.4 
Straight Moulder................ fi 2.5110 | 50 | 4.0 | 1.59! 3.0 | 1.10 '23°x4° Oak. 25. 
i 7.23; 1.0 11.5 8.0 1.10 7.0 0.97 |2 rerx8 34" to 1 W°x6K" Y.P. 12.5 
“Hollow Chisel Mortising Machine. . 4.43 | 3.7 14. 11.9 : “x2” : : 
Sash Moftising Machines: es A eee 0.75 i 1.4 E 3 as a uo YP 1.87 
0.5 0.75). 1.65 1.35 2.70 0.60 1. "x2" Oak, puas 
End Tenoning Machine.......... z 3.99] 2.2 11.3 9.10 2.28] 6.9 1.73 |7°x3" Oak. .95° 
: : ; 3.63 2.2 12.1 8.30 2.29 6.1 1.66 | 7°x3” Oak. . 86 
Tenoning Machine......... aaa 1.24 } 1.9 3.60 | 3.25, 1.59} 1.35! 0.66 | 1347x554" to 4°x5%% 7x5" 9 
2.84 s 1447x5847 to 14°x5 "x4" 2.12 
Pea E Deaeraeaied .35 | 4.9 10.8 5.7 4.22, 0.8 0.59 |314°x634°x4" Oak. .27 
fachine: ..-..... ----) 11.6 2.15 | 18.1 13.9 | 1.2 | 11.7 1.01 Pa Oak. 12.9 
Shaping Machine double head...... 6.66 | 2.0 6.15] 5.0 ! 0.75} 3.0 0.45 2 Saw Cuts 11/64°x ry” 18.2 
Smali Universal W >odworker....... aoa hers any Da Eh dace aise 0.75]... | Boring 1° hole. Oak. DOAR 
l f : 8.4 .65 | 0.82 6.15 0.68 34x14” Y.P. 13.3 
Large Universal Woodworker..... Ka a ee ! iS ace i o 2a 0.56 34” ex1” ane ay oe aaa? 
. 2. -45 | f ) ; Ae R E 2°x4" to 144°x3 87 ; 
Large Band Saw: ........ ere eae | 0.82 2.50 6.7 5.9 8.5 3.4 4.15 3 /64"x12 by” Oak. 4.16 
t 0.36 2.39 3.5 3.10, 8.6 0.71 0.20 '5/64°x34¢" Oak.. 6.2 
Small Band Saw................ 1 1.27] 2.39] 6.2 | 53 ! 4.17] 317 | 2.96 i5⁄64°x334° Oak 21.7 
| 7 p PAL] 2.39) 61 | 53 $ 4.77, 3.7 | 3.33 5/64°x5" Oak 14.3 
Cross-cut Saw, 15” saw............. 1.03] 1.1 | 4.65] 4.0 | 3.841 2.9 | 2.79 | &°x414° Oak. 6.17 
-Large Cross-cut Saw, 37” saw.....f| ..... 6.75 | 29.7; 18.3 |} ..... 11.5 zh 14x103 Oak., fao. 
7.85 6.75; 16.5 15.8 2.01: 8.0 1.02 | \°x6146” Oak. 24.2 
No. 3 Rip Saw, 15” saw, (Borya 5.64 1.75 ; 16.6 16.4 2.91 ' 14.6 2.60 | Wg ’x2'4” Oak. 45 
Orton Co., Philadelphia, Pa.. 5.25 1.75 | 19.2 13.9 2.98 13.9 2.64 K “x34 lg” Oak. 30 
Self-feeding Rip-saw, 257 saw 4.6 | 1.75} 29.1 | 18.2 | 3.9% 16.5 | 3.58 | \"xats” Oak. 14 
(Grunlee Bros. & Co., Chicago)... | ! | 
Variety Moulder...... ee eee 4.13) 1.5 3.0 | 275| 0.67]| 1.25] 0.30 | \’x2" O 41.25 
18.0 4.5 | ..... 9.7 0.54 5.2 0.29 aT y" fo 1 Ą"x736” Ash 12.25 
. , ° x 21. 
Moulder and Jointer............. 10.9 4.5 |... 9.7 0.89 5.2 0.48 Bear Aq? to 134°x734° as 
"x 29. 
9. 4.5 11.5 0.75 1.26 5.25 0.56 en e ar Bae 13.7 
| 7 . x 28.3 
Rotary Mortising Machine.... 1.38 | 2.8 4.8 4.2 3.04 | 2.0 1.45 | 1 Bae Oak. 2.5 
2.19 2.8 5.5 5.0 2.24 2.2 1.00 | 5§5°x53” Gaining Oak. 1.46 
1.64 | 2.8 6.0 5.5 3.35 | 2.7 1.65 | Countersink ng cup washers| ..... 
; i outside 4547x127. 
l ; i inside 374 "x13". 

Sash Mortiaing Machine..... ah ees we _ 0.38 | 0.5 5.5 4.0 | 10.05; 3.5 9.21 | 847x234”, 1.11 
Two S ingle oring and Mortising 1.33 1.5 5.0 4.5 3.38 ) 3.0 2.26 | Mortise 114°x4". 2.2 
Machine... ecu bees yes eek bes 2.41 1.5 3.0 2.1 0.87 0.6 0.25 | Boring 144” hole Oak. 5. 
Five Spindle Boring Machine....... 4.2 6.0 8.5 7.75 1.36 | 1.75 | 0.42 |?” hole Oak. 6.66 
Three Spindle Boring Machine...... 3.66 | 045; 325] 2.5 0.69| 1.05] 0.29 |2” hole Oak. 6.87 

Three Spindle Boring Machine., 1 : ee ae oe 1.58 2.3 1.21 | 2” hole mre 3: 
A . . 1.25 2.3 0.96 | 124” hole Oak. 2. 
Two Side Tenoning Machine........) ..... | ..... 3.0 P: tee sf EE IP goes igs to %°x8". 1.73 
125 | 40 |90 | 85 | oes! 43 | 038 [atest 1.75 
, . ; ; 0 344 °x3 9". . 
Large Tenoning Machine......... 15.9 4.0 13.5 11.5 0.72 7.5 0.47 | 41g°xT’, 2.5 
18.7 4.0 13.5 12.0 0.64 8.0 0.43 | 3% ’x 744". 3.3 
r 23.4 4.0 15.25 | 13.0 0.57 9.0 0.38 3347x744". 4.2 
Gainer, 16 Head T E A E N A, 9.3 3.0 10.5 8.5 0.92 5.5 0.59 |18 7 Square Inch. 2.5 
Band Saw, 1447x23’-6" blade.. med Tete Sz 1.4 5.4 48 ]..... 34 |... a Rinping Oak. 4.3 
states 1.4 6.6 5.4 pran 4.0 ..... |107 Cross-Cut. 8.3 
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Group of Woodworking Machines 


ity of air required. (c) Height to be 
lifted. (d) Weight of material to be 
carried off. (e) Speed of the blower. 
(f) Length of suction. (g) Length 
of discharge. (h) Resistance of pip- 
ing. (i) Whether a separater is to 
be used or not. (j) Number of el- 
bows and turns. (k) Manner of con- 
necting branch pipes into main pipe. 
(1), Design of hood. 

The power required to drive a blow- 
er varies as the cube of the speed. If 
a fan is operating at 1,000 revolutions 
per minute, requiring one horsepower 
to drive it, and it is desired to operate 
the fan at 2,000 revolutiohs per minute, 


at Lyon & Healy Piano Factory. 


it being assumed that the general con- 
struction will permit, an eight-horse- 
power motor will be required. The 
horsepower required also varies with 
the square of the velocity. If one 
horsepower is required to give a cer- 
tain velocity, to double this velocity it 
will require four horsepower. The 
power required also varies directly with 
the volume. If one horsepower gives 
a certain volume, two horsepower will 
give double this volume. Blowers for 
woodworking service are divided into 
two classes, one for handling short 
shavings, and the other for long shav- 
ings. Both types are built in sizes 


Motor-Driven Veneer Cutter. 
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ranging from 25 to 110 inches, and they 
increase in size by increments of five 
inches. The power required to drive 
these blowers, however, cannot be 
stated in any simple manner, as all of 
the variables mentioned heretofore 
must be taken into consideration. 
Data on horsepower requirements of 


various woodworking machines are 

given in the accompanying table. 
—___+--e_____ 

Program of Ohio New-Business 
Convention. 


The fifth convention of the Commit- 
tee on New Business Co-Operation of 
the Ohio Electric Light Association 
during the year 1914-1915 will be held 
at Columbus, O., May 19, with head- 
quarters at the Virginia Hotel. This 
will be the last meeting of the com- 
mittee before the annual convention of 
the association at Cedar Point in July 
and a large attendance is anticipated. 
The meetings are open to all interested, 
not only from Ohio but from neighbor- 
ing states as well. 

The program will open with an ad- 
dress of welcome by Samuel G. Mc- 
Meen, president of the Columbus Rail- 
way, Power & Light Company, and this 
will be followed by a paper entitled, 
“Value of Show-Window Advertising,” 
by L. T. Milnor, of the Western Elec- 
tric Company. 

At luncheon A. C. Seymour, of the 
Columbus Chamber of Commerce, will 
deliver an address on “Service First.” 

There will be two papers at the after- 
noon session, one by H. O. Loebell, of 
H. L. Doherty & Company, on “Pos- 
sibilities of Industrial Electric Heating 
from a Central-Station Viewpoint,” and 
one by V. L. Blanchard, of the Toledo 
Railways & Light Company, entitled 
“Electrical Advertising.” 

Thomas F. Kelly, commercial man- 
ager of the Dayton Power & Light 
Company, is chairman of the Commit- 


ree, 
—_——_»--—__—_ 


Philadelphia Company Issues 
Vehicle Booklet. 

The Philadelphia Electric Company 
has issued to users and prospective us- 
ers of electric vehicles a handy little 
booklet containing a fund of useful in- 
formation. The introduction gives data 
essential to the proper care of the elec- 
tric and this is followed with a complete 
list of charging stations in the city and 
surrounding country with figures as to 
the capacity of the various garages and 
charging stations and the cost of serv- 
ice. 

The Philadelphia rules and regula- 
tions regarding street traffic are re- 
printed and a condensed touring map 
of the surrounding territory is included 
in the booklet. The map covers a ra- 
dius of over 300 miles. 
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New England Contractors and 
Central-Station Men Hold Co- 
Operative Meeting. 

An enthusiastic get-together meet- 
ing of electrical interests, marking a 
new era in the relations of central- 
station men and electrical contractors 
in New England, was held at the 
American House, in Boston, Mass., 
May 6. More than 100 were present. 

The meeting was held under the 
joint auspices of the New England 
Section, N. E. L. A., and the Massa- 
chusetts Electrical Contractors’ Asso- 
ciation. C. R. Hayes, local manager 
of the Fitchburg Gas & Electric 
Light Company, presided. 

Mr. Hayes said the relation between 
the ‘two important branches of the 
industry is one of the vital issues at 
the present time. Several months ago 
the New England Section and the 


Contractors’ Association appointed 
committees to confer. The cen- 
tral-station men’s committee con- 


sists of W. L. Milligan, Springfield; 
F. H. Smith, Worcester; A. C. Gray, 
L. D. Gibbs, William Gould, Boston; 
C. R. Hayes, Fitchburg. The con- 
tractors’ committee are H. A. Holder, 
Boston; J. T. Coghlin, Worcester; H. 
F. Haskell, Holyoke; A. E. Trues- 
dell, Pittsfeld; H. W. Kimball, Hav- 
erhill, and W. K. Tuohey, Springfeld. 

The committees held a joint meet- 
ing on the morning of May 6, when 
the subject was discussed. A paper 
on the subject of standardized co-op- 
eration was written by L. D.' Gibbs, 
and in his absence was read at the 
American House gathering by the 
chairman. Mr. Gibbs said, in part: 

“A new point of view has been 
reached. Up to the present, all the 
talk and every effort has been to de- 
termine what and how the central 
station could help the contractor. Now 
the contractors have come to the front 
in a movement through which the con- 
tractors are going to try and find out 
what they can do to help the central 
station. 

“It seems to me this is the most 
vital point of view and one that has 
the most hopeful inspiration in it. 
Every central-station manager and 
employee who is successful keeps 
keyed up to the highest point of sensi- 
tiveness in his relations with the pub- 
lic. He makes it a point everywhere 
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to put himself out and to please in 
every possible way, not only for the 
sake of the good-will that will be de- 
veloped, but also for the good-will 
that will be left behind. 

“Every one realizes that ʻa pleased 
customer means ten.’ Advertising, 
circularizing, charity contributions, 
etc., cannot offset carelessness or neg- 
lect on the part of a company’s repre- 
sentatives. 

“Central-station men cannot be 
everywhere at once. They cannot put 
themselves in the place of the con- 
tractors. An electrical contractor 
has a peculiarly intimate relationship 
with the people who will be, as soon 
as they pass out of his hands, cus- 
tomers of the lighting company. He 
and his employees come in contact 
with great numers of other workmen, 
with the owners and with the build- 
ers. . 

“Here, then, is the first place where 
the contractor can co-operate. He 
should understand the lighting com- 
pany’s methods and be in sympathy 
with their policies. If he does not 
hold this sort of relation, his business, 
so far as helping the central station 
is concerned, is worse than nothing. 

“Tt stands to reason that he can be 
in sympathy with the central station 
if he takes the right point of view. 
His investments are comparatively 
small and his risks are not very 
serious ones. The central station has 
a large investment, is meeting people 
not only as individuals but in organi- 
zations and in city and town govern- 
ments, and must adjust its policies 
not only to please the people but so 
as to give the best service and get a 
satisfactory return on the investment. 

“It is reasonable, therefore, that the 
central station should be the guide 
to determine the policies under which 
the business should be carried on; but 
it therefore stands to reason that the 
contractors, instead of standing back 
and saying and attempting to dictate, 
should fall in line and take the first 
step in standardized co-operation by 
working along the lines approved by 
the central station. 

“The next important step is not 
only to agree to this policy and fol- 
low it, but talk about it. It cannot be 
said in the electric light business that 
‘every knock is a boost,’ because the 
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central-station man and people friend- 
ly to his interests cannot always be 
around to explain the various condi- 
tions in connection with the knock, 
and thereby turn it into a boost. 
“Every contractor has a large circle 


‘of acquaintances, and a field in which 


his word is taken as authority. Here 
every contractor should be active to 
talk in the interest of electricity and 
of the central-station’s policies. 

“Third, the committees appointed 
to work jointly for standardized co- 
operation might well fay out a 
scheme for co-operative effort taking 
one subject each month, and every 
man agreeing to talk favorably on that 
subject. The joint committee could 
send out through the two organiza- 
tions printed matter explaining the 
subject under consideration each 
month, pointing out ways in which it 
could be brought definitely to the peo- 
ple’s minds. This subject could be 
the consideration of some one policy 
that is common to all companies, as 
for example, the requiring of deposits, 
applications by telephone, the han- 
dling of the volume of discontinuances 
and new connections on May moving 
day, etc. 

Another way to co-operate is by 
stimulating the sales of appliances. 
This is a difficult field, because there 
are so many differing opinions, and 
such varying financial and business 
conditions among the contractors. 

“Let us all get together and make 
our co-operation efficient; standardize 
it, and make it grow.” 

The chairman pointed out that the 
interests of the two factors in the in- 
dustry are mutual, but there are some 
differences of opinion. 

H. A. Holder, a Boston contractor, 
said new business for the contractor 
means new business for the station. 
There ought to be harmony. 

H. T. Sands, of C. H. Tenney & 
Company, said there should be greater 
co-operation between contractors 
themselves, and related how in one 
city served by the Tenney company, 
the contractors were called together 
and an equitable division of wiring 
business proposed, with fair profits 
based on the contractors’ own figures. 
It required six months to come to an 
agreement. Mr. Sands realized that 
competitive conditions exist in the 
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= contracting business such as are not 
found in that of the lighting com- 
panies, but he felt that more unanim- 
ity would help the contractors. Great 
advances have been made in three 
years toward getting the central sta- 
tion out of the wiring business. 

J. T. Coghlin held that the lighting 
companies should unite on a common 
policy and then come to the contrac- 
tors. The latter ought to have more 
voice than now, as they are the more 
numerous. 

Mr. Hayes said contractors are 
generally receptive; they wish the 
central stations to outline the policy. 
E. P. Rowell, of the Plymouth com- 
pany, pointed out the varying wage 
conditions in different localities. In 
Plymouth the contractors were 
brought together, with one exception, 
and agreed on a price for work. A 
house-wiring campaign was started, 
the contractors agreeing to take work 
from the company, which pays the 
bill, collecting from the customer. The 
plan is a success. 

J. W. Cowles, of the Boston Edi- 
son Company, thought the two factors 
_were never far apart, but were now 
working together as never before. In 
Boston remarkable results have been 
achieved by the plan of house wiring 
that has been in operation some 
months. Mr. Cowles pointed out the 
hardship which the various public 
service companies undergo in the fact 
that moving day—May 1—involves a 
vast amount of installation and re- 
connecting work. On that day, in 
Boston, 600 orders were received of 
which about 50 per cent were “move” 
orders, and many of the Edison com- 
pany’s men worked until 10 p. m., 
though the day this year came on a 
Saturday half-holiday. Boston real 
estate interests should be prevailed 
upon to diversify the date of lease 
terminations, etc., as has been done 
with some effect in Chicago. 

W. K. Tuohey, a Springfield con- 
tractor, congratulated the company on 
the fact that the two once hostile ele- 
ments were sufficiently reconciled to 
get together. He objected to Mr. 
Gibbs’ view as to the central station 
laying down the policy for contrac- 
tors to follow. This, he said, is not 
co-operation at all. The electrical 
contractors’ organizations aim to 
make contractors prosperous enough 
to help the lighting companies as in- 
dependent factors. Central-station 
interests should promote this end. 
Conferences will help solve the prob- 
lems of how to handle business. 

W. E. Clark, of the Clark & Mills 
Company, Boston, was glad to note 


that, generally, cut-price appliance 
sales had been done away with. He 
held that special introduction sales 
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were justifiable, the central station 
thereby. making a luxury. become a 
public necessity, but once the appli- 
ance is introduced the central station 
should give up its sale. The lighting 
company should look upon the con- 
tractor as its high-class, unpaid solici- 
tor. Mr. Mills held that no profit 
could be made on Edison company 
house-wiring contracts under $75 in 
value, except perhaps by small con- 
tractors with low overhead expense. 
H. G. Lendrim, Providence, R. I., 
said contractors could not agree on 
price per hour any more readily than 
central stations could arrive at a 
standard price per kilowatt-hour for 
all communities. Let a central sta- 
tion’s unit price to contractors, in 
house-wiring campaigns, be based on 
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Card Index Increases Efficiency of 
New-Business Department. 

A new card-index system is being 
made up and put to use by the Louis- 
ville Gas & Electric Company which, 
when finished, will contain, in compact 
and ready form, a complete description 
of all electrical and gas installations, 
and as time passes this index will con- 
stitute a detailed history of all these in- 
stallations, the records covering the whole 
territory served by this company. Every 
establishment will be represented in the 
index by a card. Arrangement will be 
alphabetical or numerical, lettered or 
named streets being filed alphabetically 
and numbered streets filed in their proper 
rotation, special dividing cards indicating 
the beginning of each section. 

The advantages of such a record and 
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Card Used In New-Business Survey. 


the highest rather than the average 
rate, and allow the smaller men a 
clear margin of profit, he urged. He 
approved of the Narragansett Com- 
pany’s policy of retailing appliances 
and tungsten lamps at list price, and 
pointed out that contractors can like» 
wise sell at list and make a fair profit. 


' He reported the failure of a licensing 


bill to pass the Rhode Island Legisla- 
ture, but predicted that another year 
would see one enacted. 

M. R. Griffeth, of the General Elec- 
tric Company, and familiar with the 
Maine territory, alluded to the success 
of a house-wiring campaign now on in 
Portland. In November last all the 
city contractors agreed on a price for 
their work, and since then more than 
600 houses have been wired. In the 
Maine town of Sanford 116 houses 
were wired in six weeks, and the con- 
tractors in both places are satisfied 
with the arrangement, and making 
money. The lighting company will 
receive its pay in 12 installments, cov- 
ering a year. 


history are self-evident, and attempts 
are generally made by all utility com- 
panies to keep something of the kind. 
The system the Louisville company is 
installing, however, appears to meet 
every test in a most satisfactory way, 
and promises to be of great and increas- 
ing value to the company. It has been 
perfected by Robert Montgomery, man- 
ager of the commercial department, and 
combines available good points in other 
card-index systems. 

Beginning with A Street and ending 
with Zimlich Lane, with the numbered 
streets running from First to Forty- 
seventh, there will be some 50,000 cards, 
and each will contain, in the order in 
which the buildings they account for are 
numbered on the streets, a reference to 
the ledger account, description of the 
building, purpose for which used, num- 
ber of rooms, estimated or actual rental 
value and the street and number. The 
date, term of lease or occupancy, name 
of occupant and description of installa- 
tion will be indicated in places provided 
for on the body of the card. Each card 
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Space for 14 names, enough to 
for a considerable number of 
of occupants of any one build- 


contains 
provide 
changes 
ing. 

As shown in the illustraticn the card 
is divided into spaces for much detailed 
information. In dimensions. each is five 
ty eizht inches. of a good quality of 
bristol board. At the top of the card are 
ten tabs. five applying to gas service and 
the remainder to the electrical division of 
the business. As will be seen. they pro- 
vide for classitcation of all patrons into 
divisions as indicated. and it 1s in these 
tabs that a great deal of the value of the 
system lies. They. of course. are the kevs 
to the situation. 

It will be noted that the tabs progress 
as to gas from left to right, and as to 
electricity from right to lett. This is to 
facilitate clipping with scissors from the 
edges inward. First of all. of course, 
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ing to what they have. In other words, 
every tab that sticks up is a challenge, 
and the object oi the whole commercial 
department is to clip it off. As long as 
a single tab rises above the general level 
of the cards this means that there is 
new business to be obtained. 

For purposes of convenience, the terri- 
tory of the company is divided into five 
sections, with a salesman assigned to 
each. These men have been charged with 
the responsibility of making up the origi- 
nal cards. and it will be up to these men 
to keep them up to date. From data in 
the books of the company or from data 
obtained by house-to-house canvassing. 
these district men hill out the cards and 
clip tabs accordingly. The spaces at the 
top immediately under the tabs are filled 
in, and the name of the occupant listed 
in the first name space below. The char- 
acter and extent of his installations is 
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pleted, it will be kept up with compara- 
tive ease. The cabinet is stationed in the 
commercial department, through which 
eversthing in the way of mew busines 
passes. and by which every new installa- 
tion will be checked on the card records. 
Reports of every buiiding permit come to 
the office. as do reports of all electrical 
permits. Representatives of the company 
make the runs and report on every fire 
The meter men report on every change 
of occupancy, and the district men patrol 
their sections and ascertain when any 
newcomers take up their abodes therein. 
the company getting besides the repons 
from the police department of every re- 
moval. It is readily possible for the dis- 
trict men to ascertain what the new œ- 
cupants of any house are making use of 
in the way of appliances. and the new 
entries, date. term of lease. etc.. are de- 
scribed accordingly. 
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Reference Cards for New-Business Department. 


the patron, or the possible patron, must 
be located on a service main. The rows 
of cards in the cabinets at the Louis- 
ville Gas & Electric Company headquar- 
ters show at a glance that there are few 
of such mains yet to be constructed. So 
these tabs come off. If the service con- 
nections are made, the next tabs are 
clipped. If the building described is 
piped or wired these tabs come off, ac- 
cordingly. If the card happens to re- 
late to a manufacturing plant, which can 
hardly use gas for domestic purposes, 
that tab comes off. From the electrical 
standpoint the treatment is similar. 

All this spells prospects. The com- 
mercial manager who has a salesman to 
put to work, goes to the cabinet and 
takes out the section with the Broadway 
cards, for example. The outside tabs 
are gone. which means that the street is 
on a main. Here and there are cards 
which have all the rest of the tabs on 
the electric side of the card on them. 
These must be old houses which have 
never been wired for electricity. The 
salesman makes his list and fares forth 
with definite information as to every 
house on which he will call. The patrons, 
or rather the buildings of the city, are 
classified according to what they lack 
in regard to service rather than accord- 


shown by checks in the spaces over his 
name, or on the electric side in the spaces 
on the same level. When the first col- 
umn fills up, as it may in time. cross 
checks will indicate the extent of the 
installations of later occupants. 

Suppose the tabs indicate that the 
house is without electric wiring, The 
salesman makes up his list of calls. takes 
rotes on the results of each call, and 
then on the back of each card notes that 
on such and such a date he solicited the 
house described. In addition he hiis out 
a “Salesman’s Quotation Card” in a de- 
tailed manner, showing when he called, 
on whom he called and the prices he 
quoted on each item. Any remarks that 
need to be made are noted on the back 
of each of these salesmen’s cards. These 
cards, in turn. are filed just behind the 
house described on the principal or “mas- 
ter” cards, being half an inch less in 
length and about a quarter of an inch 
less in height. Then, when the prospect. 
or a new occupant comes to the othces 
of the company or calls for an estimate 
of any sort of installation, it 1s not nec- 
essary to send a man and duplicate the 
estimate and requote. All that is neces- 
sary is to refer to the quotation card 
and give the answer. 

Once the card-index system is com- 
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Reverse Side of Card. 


It is never necessary for new classinca- 
tions to be made for any house, it hav- 
ing been the experience of the Louis- 
ville Gas & Electric Company that new 
tenants are certainly going to make use 
of whatever accommodations a house they 
occupy affords. A house once on a main 
will always be on a main. a house wired 
for electricity will always be wired and 
the new tenant will surely burn electric 
lights, while anybody who comes into a 
house piped for gas can be depended 
upon to make some use of it. At least. 
the exceptions to the rule will be very 
few and the monthly bills will furnish a 
clew which will sooner or later lead to 
investigation of the situation. 

Another interesting feature is the fact 
that Mr. Montgomery is using red cards 
to indicate the houses which have rental 
values of more than $40 a month. Pros- 
pects again. Presumably people who can 
afford to pay that much rent can afford 
to invest in electrical appliances of more 
or less elaborate nature. The appliance 
dealer who finds business getting dull. 
and who wants to stir things up a bit 
need only send a man over to the offices 
of the company to run through the index. 
Taking one red card after another and 
examining them for what they show. 4 
list of prospects can be made up. 
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WIPING A LEAD-COVERED 
CABLE. 


By H. E. Weightman. 


The following tools are generally 
used in making lead-covered-cable 
joints: a gasoline furnace and solder 
pot in which to melt the solder and 
an iron ladle to mix and pour it; a 
shaving hook such as shown in Fig. 
1, to scrape or shave the surface of 
the lead where the joint is to be made; 
a mallet or hammer; and a pad to 
hold in the lower hand under the 
joint. This pad may be made of four 
or five. thicknesses of ticking, about 
four inches square, one surface of the 
pad being rubbed with tallow, or with 


Fig. 1. 


chalk and tallow, to prevent melted 
solder from sticking to it. A small 
hand glass or mirror is useful for ex- 
amining the under side of the joint. 

The following materials will also be 
required: lead pipe sleeves, wiping 
solder, paper pasters, and tallow can- 
dle. For wiping solder one large com- 
pany specihes a 40-60 lead solder, and 
in place of mutton tallow, which is 
often used as a flux, stearic-acid can- 
dles. However, half-and-half solder is 
more generally specified. Another ma- 
terial required is gummed paper, fre- 
quently called paper pasters, 2.5 inches 
wide, or plumbers’ soil or plumbers’ 
paste. A piece of chalk is also a con- 
venience. All these things—except, 
perhaps, the gummed paper—may be 
obtained from a plumbing supply 
house. The gummed paper comes in 
rolls and may be obtained at any print- 
ing shop. 

Plumbers’ soil is made by dissolv- 
ing two tablespoonfuls of glue in one 
quart of boiling water or stale beer. 
Beat into the mixture one pound of 
lamp black and a tablespoonful of 
powdered chalk. Heat the soil each 
time it is used. Plumbers’ paste is 
made by mixing flour and water quite 
thin, beating out all the lumps. By 
adding a little pulverized alum, the 
paste may be preserved a month or 
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more. Thicken by heating it slowly 
over a fire. | 

In splicing, the lead sleeve should 
overlap the cable at least 1.5 inches. 
The sleeve having been moved in 


place, the ends should be dressed down 


with a mallet, that is, hammered down 
so as to make a tight fit to the sheath. 
Instead of plumbers’ soil or paste, 


as used by most plumbers in a man- 


ner that will be explained, most cable 
splicers now use paper pasters, first 
scraping with the shaving hook the 
portion where the joint is to be made 
and placing one strip of gummed paper 
around the sheath and another piece 
around the sleeve, leaving the lead ex- 
posed for a distance of about 1.5 inches 
on each side of the joint, or a dis- 
tance of about 3 inches between the 
adjacent edges of the paper pasters, 
as shown at the left end in Fig. 2. This 
brightened and exposed lead should be 
covered with candle grease or tallow 
to prevent it from oxidizing. Do this 
at one joint only, leaving the other 
joint until ready to wipe it. 

Plumbers generally cover the joint 
for a distance of about 3 or 4 inches 
on each side of where the sleeve and 
sheath come together, first with chalk 
to counteract grease that may be pres- 
ent, then with plumbers’ soil or plumb- 
ers’ paste. After this is dry, make 
marks around the cable sheath and 
sleeve at a distance of 1.5 to 2 inches 
on each side of the joint, using for 
this purpose the point of the shaving 
hook. With the shaving hook shave 
or scrape the lead bright and clean 


Fig. 3. 


for a distance of 1.5 inches on each 
side of the joint, as indicated in 
Fig. 2, immediately covering the bright 
portion with tallow or candle grease. 

It is very important to fix the joint 
firmly in some position so that the 
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parts cannot move while the joint is 
being wiped. There should always be 
allowed a space of 4 inches around a 
joint in any case, so that the work- 
man can do a good job. 

Melt the necessary amount of solder, 
which will depend upon the size of the 
cable, in the pot and heat it to the 
proper temperature. The solder should 
not be any hotter than really neces- 
sary to make it flow. It should not 
be hot enough when in the pot to 
ignite a pine stick when thrust into 
it, or just hot enough to char paper 
when thrust into it. When wiping a 


.joint care must be taken not to have 


the solder too hot,: or to pour too 
much of it at one place, otherwise 
there is danger of melting the lead 
sheath. Place a clean paper, board or 


Fig. 2. 


pan under the joint co catch and keep 
clean whatever solder may fall on it. 
Warm the wiping cloth until it be- 
comes pliable, and hold it in the left 
hand, steadying it with the thumb. 
The cloth should form a hollow, re- 
sembling a saucer, so that it will re- 
receive and retain the solder that falls 
from the joint, in order to heat the 
under side of the joint. The solder 
should be thoroughly stirred with the 
ladle so as to mix the ingredients, tin 
and lead, together. The first object in 
making a joint is to tin the entire 
portion that has been scraped bright 
and covered with tallow, and the sec- 
ond object is to get on enough solder 
to make a tight and strong joint. 
The solder is then slowly poured 
over the joint, the surplus solder be- 
ing caught in the cloth under the joint, 
as shown in Fig. 3, taking care to heat 
the parts uniformly all around. When 
a quantity of solder has been caught 
in the cloth, it should be worked 
around onto the top, then more solder 
poured on this, the surplus being 
caught in the cloth, as before, heating 
the under side of the joint with it and 
again working it to the top of the 
joint. When the solider on the joint 
has become so hot as to be plastic, 
and is inclined to slide or drop off, and 
if it is certain that the surfaces are 
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thoroughly tinned, and that the sleeve 
and sheath are sufficiently hot to 
maintain the solder in a plastic condi- 
tion long enough to perform the neces- 
sary work, and also that there is 
enough plastic solder to make a good 
joint, pouring should be stopped and 
the wiping begun. The colder pieces 
of solder that have set, or are begin- 
ning to set, are first thrown off the 
joint with the cloth, then the edges 
of the cleaned or shaved parts are lo- 
cated, and the solder is formed into 
the shape desired, as shown finished 
at the right end, Fig. 2, by hollowing 
the cloth for that purpose. 

At the time of forming the joint, 
all the superfluous solder should be 
thrown off. The joint should then be 
finished by working the cloth around 
from bottom to top, on both sides, 
and finally drawing the cloth lightly 
across the top. . 

This movement frequently leaves 
some solder projecting over the paper 
pasters or soiling. This should be 
broken off as soon as it forms, by lift- 
ing it with a knife blade. The hand 
glass may be used to see whether the 
under side of the joint is properly 
made. When the joint is made, it is 
well to spray a little water over it, 
or to fan it, in order to make it set 
rapidly, thus preventing the separation 
of the tin and lead in the solder, which 
may happen if it cools too slowly. 
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however, until a body of solder is 
piled up against the scraped portion 
of the joint. The splashing is con- 
tinued, or metal may now be thrown 
on the joint from the ladle directly, 
until the joint is thoroughly and uni- 
formly heated and the mass of solder 
is so soft that it cannot stay up, but 
slides down into the collar. As the 
sheath conducts the heat away, it is 
necessary to lift the plastic solder to 
the top of the joint, which cools first, 
in order to keep that part hot. When 
the solder persists in sliding down into 
the collar and when there is consider- 
able more solder than necessary to 
finish the joint, the wiping cloth is 
used to wipe the solder into proper 
form. 

When a wiped joint is to be made 
between a lead cable and a brass or 
iron sleeve or conduit, it is necessary 
to first tin the brass or iron sleeve 
thoroughly. To do this, the sleeve 
must be scraped clean and bright and 
resin or soldering fluid used as a flux 
to make the solder adhere to the brass 
or iron. The use of soldering fluid, 
such as zinc dissolved in hydrochloric 
acid, enables brass, and especially iron, 


To wipe a joint on an upright cable, @ 


secure the parts firmly in position, 
apply the plumbers’ soil, paste, or 
gummed paper and shave the joint and 
put on tallow as previously explained. 
A collar should then be attached tem- 
porarily to the cable directly under 
the joint, so as to catch the solder 
and raise the temperature of that part 
of the sheath. In Fig. 4 1s shown a 
piece of lead cable with a collar in 
position, the collar being supported by 
a cord tied around the cable. The 
collar should be cut to a pattern 
as shown, so that when it is formed 
around the sheath, the points can be 
doubled over and locked together, so 
as to prevent its falling apart 
when solder falls in it. These collars 
are best made of sheet lead, as this 
metal is very pliable and free from 
spring. The inner surface of the collar 
should be coated with soil or paste, 
each time it is used, to prevent solder 
from adhering to it. Paper collars are 
sometimes used, but for heavy cable 
work are not satisfactory. The heat 
may be applied to the joint by a gaso- 
line torch. The solder is splashed on 
the joint from a ladle, using if neces- 
sary of convenient a flattened stick 
for this purpose. It is splashed on 
gently and in small quantities at first 
to avoid burning a hole in the sheath. 
The speed and quantity is increased, 


Fig. 4. 


to be more easily tinned, but the lat- 
ter is very corrosive and must be 
thoroughly wiped off, both outside and 
inside the sleeve, before the cable is 
brought near it. With patience, either 
brass or iron can be tinned, using 
resin or some other non-corrosive 
soldering preparation as a flux, and by 
its use there is no danger of injuring 
the conductors or the insulation. <A 
tight fit should be made between the 
lead sheath of the ‘cable and the brass 
or iron sleeve; in most cases, the lead 
sheath can be inserted 0.25 inch or 
more inside the brass or iron pipe. 
The lead sheath is then prepared for 
a joint, which may be made in the 
usual manner. . 

If it can be avoided, a cable should 
never be opened during rainy or foggy 


weather. If a cable must be opened 
during wet weather, the cable ends 
should be thoroughly protected by 


means of canvas sheets. If caught in 
a shower while making a splice, great 
care must be taken to protect the cable 
ends from moisture by thoroughly 
soaking them in hot insulating com- 
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pound and wrapping them in canvas, 

In all cases where the end of a cable 
is left anconnected for a considerable 
time, the lead sheath should be sealed 
with a wiped joint and cap. 

The sleeve is generally filled by 
pouring hot insulating compound 
through two holes cut in the lead 
sleeve for this purpose. These holes 
are made about one-third the distance 
from the ends and the hot insula- 
tion is formed into them alternately 
until the sleeve is filled. Sufficient time 
should be given the compound to per- 
meate the cable and drive off any 
moisture that may be present. The 
expulsion of all moisture is important. 
Should there be any indication of 
moisture in the joint when the insulat- 
ing compound is being formed into the 
sleeve, one end should be elevated, in 
order that, as the compound is being 
poured into one hole, it will run out 
at the other, carrying with it all the 
moisture. The amount of overflow 
should at least be equal to that re- 
quired to fill the sleeve. This over- 
flow should be caught and used again. 
When the joint is filled the holes are 
closed by carefully soldering sheet- 
lead caps over them.. 

eee oe, eres 
Quick Motor Repairs. 

Pitting of the micanite insulation be- 
tween the segments of commutators 
leads to all sorts of commutator trou- 
bles. | 

The better the insulating material the 
less danger of pitting. However, the 
best micanite will pit to some extent. 
This results ina flash over and a burnt- 
out armature coil or other commutator 
trouble. To overcome this I use a 
paste, which is made up of powdered 
mica, plaster of paris and orange shel- 
lac, mixed together in the form of an 
easy working paste. 

To apply this, first scrape clean all 
burnt insulation. Scrape until you see 
clean mica. Press into all crevices 
thoroughly, without entrapping air into 
the crevices. Allow the work to stand 
for a short time, then scrape with sand- 
paper, until the commutator is smooth, 
and the machine is ready to start at 
once. 

The drier this paste is, the better the 
insulation, so to be sure of a good job, 
bake or heat with a torch until dry. 

This paste will keep a motor or gen- 
erator running as long as there are no 
burnt-out wires, and will save coils 
from being burnt out. 

The best tool for cleaning out the 
burnt micanite is made by grinding a 
broken hacksaw to about the proper 
thickness of the insulation. 

Frederick A. Grohsmeyer. 
Ses eee te She 

Forty-eight 36-inch searchlights are 
used in the spectacular lighting of the 
Panama-Pacific International Exposition. 
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A Contractor’s Carnival Exhibit. 

The accompanying illustration shows 
the booth of the A. B. Hains Electric 
Company at the carnival recently given 
by the ladies of the Episcopal Church in 
Gary Ind. This affair continued for three 
days, and about 25 of Gary’s leading 
merchants were represented. This carni- 
val was held on the second floor of the 
Hodges & Ridgely Building which has 
about 8,000 square feet of floor space. 

The orders taken at this carnival were 
very satisfactory. Different electrical ar- 
ticles were demonstrated to people whom 
the firm had never been able to reach be- 
fore, and they feel that this is one of the 
best ways to get different articles before 
the public. 

The new El-Grilstovo, manufactured 
by the Hotpoint Electric Heating Com- 
pany, was on display, and orders were 
taken for a number of them. 

The company also had the lighting priv- 


the. guard in such a manner. as to 
throw the light in the same direction 
as. the breeze. The flexible cord con- 
necting the lamp socket to the recep- 
tacle is fastened caretully to the 
guard, out of the way of the blades, 
and to the motor base, to minimize 
the strain of bending with each oscil- 
lation of the fan. , 

After the windows have been dark- 
ened to some extent, the fans are 
started up and the fan lights are 
turned on. The result is sure to at- 
tract attention, even from across the 
street. 

ae 
Battery Bell Signaling in English 
Mines. 

The English Home Office has issued 
a report by R. V. Wheeler, of the Home 
Office Experimental Station, Eskmeals, 
on battery-bell signaling systems, as re- 
gards the danger of ignition of fire-damp- 


oy TE m 
AB a 
HARRIS 
ELECTRIC 

~ & CO, 


SoptpRISCasy ne 


oe 


Exhibit of A. B. Harris Electric Company. 


ilege for the entire hall, and installed 12 
different styles of lighting fixtures, these 
fixtures being furnished for this purpose 
by the Holophane Company and the 
Frank Adam Electric Company. On each 
fixture there was a card stating the 
purpose for which it was used, size of 
lamp, etc. 

The labor and expense of this affair 
was a small item in comparison with the 
good advertising obtained from it. 

——___<-e-@—_—_—__—_. 
Fan Searchlight Provides Novel 
Window Display. 

An enterprising electrical dealer in 
Ohio has adopted the following 
method of calling attention to his 
show windows after nightfall, which 
was recently described in the Emerson 
Monthly. 

A pair of Emerson oscillating fans 
are placed in the window, each 
equipped with a 100-watt Mazda lamp 
and reflector mounted on the front of 


air mixtures by the break flash at the 
signal wires. The experiment under- 
taken, following upon the Senghenydd 
colliery disaster of October, 1913, have 
formed the subject of a previous report. 
Those experiments were made with a 
view to determining the limiting condi- 
tions under which the electrical ignition 
cf fire-damp-air mixtures could be effect- 
ed when using a battery of dry cells con- 
nected through a bell of the pattern used 
at the colliery at the time of the explo- 
sion, so as to form a signaling circuit. 
The present further experiments were 
made to obtain a system of bare-wire 
signaling which would be free from the 
danger of ignition of fire-damp-air mix- 
tures by the flash produced on breaking 
circuit at the signal wires. That object, 
it is reported, has been obtained, inas- 
much as it has been found possible to 
determine, with considerable accuracy, 
the limits of current, voltage, and self- 
inductance of an electric circuit, derived 
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from primary batteries, that can cause 
ignition of the most sensitive fire-damp- 
air mixture by the flash obtained on 
breaking the circuit; and at the same 
time it has been found possible to con- 
struct a bell which, while conforming 
with the requirements of safety as in- 
dicated by these limits, gives an adequate 
signal. The report details fully experi- 
ments made upon a number of bells and 
the conclusions reached respecting bat- 
tery-bell systems are as follows: 

(1) All the bells examined were cap- 
able of producing a highly dangerous 
break-flash at the signal wires when used 
with a battery of ten wet Leclanché cells, 
the voltage being 15. The break-flash 
was still more dangerous when a battery 
of ten dry cells was employed, since the 
current available from them is consider- 
ably greater than that obtainable from 
wet Leclanché cells. In general the bells 
examined were “overpowered.” A sin- 
gle bobbin with a reduced number of 
layers of wire was found in several cases, 
when fitted to the original bell-frame, to 
actuate the bell as efficiently as is re- 
quired in practice. The use of only one 
bobbin (i. e., a bar electromagnet) with 
a small number of layers of winding re- 
duces the self induction of the circuit 
and thereby decreases the danger of the 
break-flash at the signal wires. 

(2) Inasmuch as the voltage is rela- 
tively of little importance compared with 
the current strength, so far as the safety 
of the break-flash on the signal wires 
is concerned, it is desirable that atten- 
tion should be directed towards not ex- 
ceeding a certain maximum number of 
cells in the battery, rather than that care 
should be taken not to exceed a certain 
voltage. Moreover, it is desirable that 
a cell of comparatively high internal re- 
sistance, such as the wet Leclanché cell, 
should be employed, so as to avoid the 
fossibility of obtaining large currents on 
short-circuiting the battery. 

(3) Taking as a standard battery ten 
wet Leclanché cells, quart size, such as 
are commonly used for battery bell sig- 
naling systems, giving a voltage of 15 
and a maximum ctrrent on short-circuit- 
ing of about 1.5 amperes, it is possible 
so to modify the usual pattern of bell 
as to render the break-flash at the signal- 
wires safe in the most sensitive methane- 
air mixture, without impairing the ring- 
ing power of the bell. This can be done 
in several ways, of which, Dr. Wheeler 
says the simplest probably are: 

(a) By the introduction of a non-in- 
ductively wound resistance coil in series 
with the magnetic coils such that it will 
reduce the current available at the break- 
flash below the minimum igniting cur- 
rent. 

(b) By increasing the resitsance of 
the magnet windings of the bell by the 
use of wire of fairly high resistance, 
such as brass wire, for the same purpose 
as in (a). 
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(c) By the use of parallel winding. 

(d) By the use of tinfoil strips be- 
tween the layers of winding. 

Of these four methods the third may 
be open to the objection that should the 
short-circuited winding be accidentally 
broken the bell might become unsafe. 

The mixtures of fire-damp and air 
most sensitive to ignition by the electric 
spark are those containing between 7.3 
and 9.4 per cent of methane. The limits 
of inflammability under the conditions of 
the experiments are 5.6 (lower) and 14.8 
per cent (higher). Dr. Wheeler says 
that the danger from electrical bells of 
the kind largely in use in English mines 
is from self induction due to the unneces- 
sarily large number of coils of wire on 
the bell magnets. 

An investigation is now in progress of 
other systems of signaling, including re- 
lay and alternate-current signaling. 

eae eee 


Fred G. Dustin Enters Contracting 
Field. 


The electrical contracting fraternity 
of Minneapolis, Minn., has recently re- 
ceived an enterprising coworker in the 
person of Fred G. Dustin, one of the 
best known electrical men in the North- 
west. In the latter part of March the 
Standard Electric Company was or- 
ganized by Mr. Dustin and Charles W. 
Arrick, both recently of the Northern 
Electrical Company, of Minneapolis. 
The Standard Electric Company was 
launched by its two joint proprietors 
to engage in general electrical con- 
tracting business. Although in exist- 
ence but a little over thirty. days, the 
new company reports that a very sat- 
isfactory volume of business: has al- 
ready been executed. The excellent 
prospects of this firm being due largely 
to the personality of Mr. Dustin, make 
a brief review of his interesting career 
very timely. ’ 

Fred G. Dustin has been prominently 
identified in electrical industry for the 
past eighteen years, both locally and 
throughout the country. He was born 
in Minneapolis on August 12, 1872. He 
attended the Minneapolis schools, grad- 
uating from the South High in 1892; 
he then entered the University of Min- 
nesOta and graduated from its College 
of Electrical Engineering in the class 
of ’96. After some years’ experience in 
electrical contracting and telephone 
engineering, Mr. Dustin accepted a 
rosition with the city of Minneapolis 
as chief electrical inspector, which 
position he held for twelve consecutive 
years, resigning in May, 1912, to be- 
come manager of the Northern Elec- 
trical Company, of Minneapolis. 

Mr. Dustin has gained high distinc- 
tion in the electrical field as an author- 
ity on electricity, and has taken a 
prominent and active part in civic as 
well as electrical matters. He is a 
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past president of the Western Associ- 
ation of Electrical Inspectors, former 
treasurer of the State Board of Elec- 
tricity, former secretary of the Min- 
nesota Section of the American Insti- 
tute of Electrical Engineers, an hon- 
Orary member of the National Asso- 
ciation of Stationary Engineers, found- 
er and past president of the Minneap- 
olis Electric Club, member of the 
Saint Anthony Commercial Club, and 
of the Civic and Commerce Associa- 
tion, also vice-president of the Pros- 
pect Park Improvement Association 
and several other organizations. Mr. 
Dustin is a Mason, being past master 
of his Masonic Lodge, Hennepin No. 
4, and member of Ark Chapter No. 53. 
He was secretary-treasurer of the lo- 
cal committee which entertained the 
national delegates of the Western As- 
sociation of Electrical Inspectors in 
Minneapolis last January. He is also 
a very active member of the Jovian 
Order. 

Mr. Dustin is a believer in doing 


Fred G. Dustin. 


things for the betterment of all con- 
cerned in the electrical field, contrib- 
uting valuable information to electrical 
publications that prove of great benefit 
to young men seeking advancement. 
He was for seven years in charge of 
the Electrical Department of the Y. 
M. C. A., where he proved instrumen- 
tal in assisting many young men to 
better positions in their electrical 
work. In all these activities Mr. Dus- 
tin has naturally greatly extended his 
acquaintanceship both locally and na- 
tionally and is probably today one of 
the best known men in his profession. 
PERA S V E 


Practical Fixture Suggestions. 

The electric fixture man is some- 
times confronted with the proposition 
of lighting two adjoining rooms to 
get a harmonious effect, yet avoid 
similarity, thus by using a semi-indi- 
rect bowl in one room and shades to 
match on a shower in the next room. 
it makes too great a contrast between 
the two, owing to the very light ceil- 
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ing from the semi-indirect bowl and 
the comparatively dark ceiling in the 
room where the shower is used. To 
cvercome this it is suggested to use 
a 3.25-inch holder on the shower and 
use squat balls of the same pattern as 
the semi-indirect bowl. This causes 
considerable light to be refracted 
through the upper half of the ball to 
the ceiling and by hanging the sock- 
ets fairly high it will give a very pleas- 
ing effect. The balls entirely inclose 
the lamp, thereby avoiding all glare, 
and also give a better diffusion of the 
light rays than open-bottom shades, 
since with the use of such shades com- 
paratively little light is directed 
toward the ceiling. 

It is now possible to procure prac- 
tically all standard makes of glassware 
in suitable shapes to fit out a job 
throughout with one design so that a 
pleasing and finished effect is now 
readily obtainable as suggested above. 

E. M. Raetz. 
pe ah. 
Among the Contractors. 

The F. M. Grant Electric Company, 
Cleveland, O., has recently secured the 
following electrical contracts: a complete 
lighting system in galvanized iron con- 
duit in an eight-story cold-storage plant; 
a conduit installation for both light and 
power in an extensive two-story metal- 
stamping factory; a conduit installation 
and fixtures for the loading platforms of 
a large automobile factory; a complete 
galvanized-iron conduit system, with sev- 
eral hundred galvanized condulet fittings 
for both light and power on the United 
States training ship Dorothea, which was 
formerly wired in wood molding. Every 
foot of molding is to be removed and 
a complete iron conduit system is to be 
installed from stem to stern and from 
keel to top mast under rigid government 
specifications. In addition to the above, 
the same firm has the contracts for a 
four-story addition to a fireproof. office 
building, several large residences and a 
large one-story addition to a factory. 


The Home Electric Construction Com- 
pany, Macomb, Ill., has been awarded the 
electric work for the new high school 
buildings at Rushville, Lincoln, and Lew- 
istown, IIl. 


Olson Brothers Electric Company, St. 
Paul, Minn., is wiring the high school 
at Morris, Minn. The firm has recently 
completed the wiring of the cold-storage 
plant at the University of Minnesota. 
two buildings at the State Insane Asvlum 
at Hastings, the high school at Monte- 
video, and the chemistry building of the 
University of South Dakota, at Vermil- 
lion, S. D. 

ee Ce Ce ee 

The vessels of the United States 
Lighthouse Service are being equipped 
with radiotelegraph apparatus. 
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CALIFORNIA. 

The San Joaquin Light and Power 
Company is authorized to issue $1,582,- 
000 of series “C” six-per-cent, 40-year, 
first and refunding mortgage gold 
bonds. The company may also issue 
interest coupons calling for one per 
cent per annum additional interest to 
any holders of the $2,294,000 of series 
“B” five-per-cent bonds now outstand- 
ing, who will pay a premium of $100 
upon each $1,000 bond held by them. 
Of the new series “C” bonds $1,532,000 
are to be issued in lieu of a like amount 
of series “B” bonds, now held in the 
company’s treasury or pledged as col- 
lateral. The order provides that the 
series “C” bonds shall be sold at such 
a price that the first $300,000 of the 
bonds shall yield not less than 94 and 
accrued interest, and the remainder not 
less than 95 and accrued interest. The 
proceeds derived by the company from 
the sale of the bonds authorized and 
from the premiums obtained by ex- 
changing series “C” for series “B” 
bonds will be used in retiring $954,000 
of two-year callateral trust notes, ma- 
turing August 1, 1915, and in paying 
outstanding notes representing funds 
borrowed for capital expenditures in the 
sum of $838,300. 

The Commission states that it is not 
greatly impressed that the substitution 
of six-per-cent for five-per-cent bonds 
will work to the company’s ultimate ad- 
vantage, on account of the greater ex- 
pense entailed in the assumption of a 
higher bond-interest rate, although it 
finds that the curtailment of salaries 
to two executive officers, by which the 
company saves $12,000 per annum, will 
more than offset the extra cost of this 
substitution. 

The Com fission further finds that 
the financial plan proposed by the com- 
pany is not in full accordance with the 
Commission’s decision of a year ago, 
y.hen it declared that there was ob- 
viously a very large discrepancy be- 
tween the value of property and the 
amount of stock and bonds outstand- 
ing. The Commission, therefore, 
recommends that the company submit 
within 90 days a plan for future sup- 
plemental financing which will show 
how it proposes to secure funds to de- 
fray costs of extensions, betterments 
and additions other than from the sale 
of bonds. 
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Public Service Commissions 


Conducted by William J. Norton 
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ILLINOIS. 

Commissioners Confirmed. The ap- 
pointment of William L. O’Connell to 
succeed James E. Quan, who has served 
as chairman of the Commission from 
its organization until last March, was 
confirmed by the Senate on May 5. 
The other members are Frank H. Funk, 
Richard Yates, Owen P. Thompson and 
Walter A. Shaw. These men were ap- 
pointed by the governor after the ad- 
journment of the legislature two years 
ago, and their appointments were also 
confirmed by the Senate at this time. 


MASSACHUSETTS. 

Rowley Petition. The municipal light 

board of the town of Rowley petitioned 
the Board to consent to the establish- 
ment of a price for electricity, alleged 
to be less than cost. The electric 
energy is purchased from the Ipswich 
municipal plant at six cents per kilo- 
watt-hour. The town expects to secure 
a more favorable rate, especially if there 
is an increase in the amount purchased. 
The town of Rowley proposes to reduce 
its rate from 15 cents to 12.5 cents per 
kilowatt-hour. The manager of the 
plant believes that an increase in con- 
sumption will be stimulated by a lower 
price. The price proposed is admittedly 
less than cost, as defined by the statute. 
. Under the Massachusetts statute the 
authority to establish the price at which 
electricity shall be sold by municipal 
plants to private customers rests with 
the manager of the plant, acting under 
the direction of the municipal light 
board, subject, however, to the provi- 
sion that the price shall not be less than 
cost, except with the written consent 
of the Board of Gas and Electric Light 
Commissioners. 

The Board says: “The evident pur- 
pose of this provision is to guard the 
taxpayers, on the one hand, from being 
charged too high rates for the benefit of 
the consumers. In applying the statu- 
tory requirements the Legislature ap- 
parently intended by the term ‘cost’ 
the average cost computed upon the 
total units or kilowatt-hours delivered 
for all uses, not only to private custom- 
ers, but to municipal buildings and to 
the street lamps. As the Board has had 
occasion to point out before, the 
method of determining ‘cost’ prescribed 
is somewhat arbitrary and artificial, and 
gives little consideration to the assump- 
tion of such risks as may be reasonably 
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necessary to develop the business. It 
is Obvious that an increase in output 
which involves no corresponding in- 
crease in investment may be closely re- 
lated to the price at which the electric- 
ity is offered. Such considerations 
were doubtless recognized by the Leg- 
islature when it permitted the rule to 
be relaxed with the consent of this 
Board. In administering this provision 
of the law, while the Board is convinced 
that it would be unsound and unwise 
for the town to adopt a policy of sell- 
ing electricity permanently at a loss, yet 
it is not disposed to withhold its con- 
sent from the taking by the manage- 
ment of what seems no more than a 
reasonable business risk. The new 
price must, of course, be regarded as 
experimental, to be abandoned later if 
a reasonable experience under it 
demonstrates that electricity will there- 
by be sold at a loss.” 

In this case a question aros over the 
payment for-electricity suppliid by the 
plant to the municipal buildings. The 
Board finds that the delivery of elec- 
tricity by the municipal plant to the 
buildings is not a sale for which the 
statute requires a price to be fixed, but 
says that “the importance of a definite 
charge for the service rendered by the 
plant to the different departments hav- 
ing the custody of the buildings 1s ob- 
vious, not only for convenience in ac- 
counting, but as an aid to the proper 
administration of the town’s affairs. It 
must be equally obvious that unless the 
cost of the electricity used in the build- 
ings is provided in the appropriations 
for their maintenance it must be taken 
care of in the appropriatic:. for the 
lighting plant.” 

MISSOURI. 

Joplin Water Works Company. In 
two recent decisions involving the Jop- 
lin Water Works Company, the Com- 
mission has passed upon regulations af- 
fecting rates which are of interest to 
electric plants. 

The city of Joplin objected to a 
reconnection charge imposed by the 
company. The Commission says: “A 
similar rule, to which objection is here 
made, was allowed by the Commission 
in the case of Cole v. Ft. Scott & 
Nevada Light, ctc., Co., 1 Mo. P. S. C. 
175. There was no evidence offered in 
this case to justify a departure from 
the holding in the Cole case, supra, and 
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we conclude that the rule of defendant 
which permits a charge of one dollar 
for restoring service when it has been 
discontinued for non-payment, there- 
fore, is not unreasonable. It was held 
in the Cole case that 24 hours’ notice 
in writing should be given before dis- 
continuing service for non-payment. 
The Commission has now under con- 
sideration the adoption of a general or- 
der requiring 48 hours’ notice in writing 
to be given a consumer before discon- 
tinuing service for failure to pay for 
the service, and defendant will be per- 
mitted to make such an amendment to 
its rule.” 

The Commission disapproved of a 
proposed rule, filed by the company, 
which would give the company the 
option of setting a meter and changing 
a flat-rate consumer to metered service. 
The rule was intended to prevent waste 
in instances of abuse of flat-rate serv- 
ice, but the Commission says: “There 
is a grave question as to whether con- 
sumers owning meters are not unjustly 
discriminated against in being required 
to pay at the same rates for equal quan- 
tities of water as consumers having 
meters furnished by the company, even 
when the choice between flat and meter 
rates is with the consumer; much more 
would it appear unjustly discriminatory 
if the company could arbitrarily place 
one or more consumers in the same 
class on metered service and at the 
same time refuse flat-rate service to 
those consumers owning meters, in one 
case furnishing meters and in the other 
by force of circumstances compelling 
others to furnish their own meters. 

“While there is some evidence as to 
the equity of placing all consumers in 
the same class on metered service, yet 
so long as defendant company offers 
service to consumers of the same class 
under schedules of flat rates and me- 
tered service, particularly as there is 
so large a proportion of the total num- 
ber of consumers on flat rates, it ap- 
pears that either schedule of rates 
should be open to all consumers in the 
same class alike, and upon their own 
option, of course, under reasonable 
rules and regulations applying to each 
form of schedule.” 

The Commission also refused to ap- 
prove a minimum-charge provision, 
stating that there was no evidence sub- 
mitted sufficient to show that the pro- 
posed charge is reasonable. The Com- 
mission says, however: 

“We have heretofore decided that a 
minimum charge in connection with 
reasonable meter rates is reasonable to 
properly distribute the burden of total 
cost of individual service between con- 
sumers, where the amount constituting 
a reasonable minimum charge was de- 
terminable from the evidence. (Brown 
v. Lawrence County Water Co., 1 Mo. 
P. S. C. 363; Calvert v. Clinton L. & W. 
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Co., 1 Mo. P. S. C. 191; Meek v. Con- 
sumers’ L. & P. Co., 2 Mo. P. S. C. 122; 
City of Mexico v. Mexico Power Co., 
2 Mo. P. S. C. 177.)” 


NEW HAMPSHIRE. 

Grafton County Electric Light and 
Power Company. The Supreme Court 
has set aside the order of the Commis- 
sion, which refused to authorize the is- 
sue of capital stock for the purchase of 
additional properties. This case was 
reported in ExvecrricaL Review AND 
WESTERN ELEcTRICIAN, March 13, 1915, 
page 493, but may be briefly reviewed 
here. l 

The Grafton County Company ap- 
plied for authority to take over the 
properties of the Lebanon and Mas- 
coma electric companies. The Com- 
mission refused to authorize the pur- 
chase, on the ground that the price at 
which the properties were to be taken 
over and capitalized was in excess of 
their fair value. 

The case was appealed to the Su- 
preme Court, and the court held that it 
was unnecessary to consider the ques- 
tion of capitalization, until the question 
of the public good involved in the con- 
solidation has first been decided. In 
its supplementary report the Commis- 
sion says that there is no evidence to 
support a finding that this transfer will 
be for the public good, but that there 
is evidence to the contrary. The opin- 
ion says that the proposition to which 
approval is asked is a capitalization 
pure and simple, the sole purpose being 
to issue a much larger volume of se- 
curities than is now outstanding with- 
out increasing the value of properties 
devoted to public use, the new securities 
to be sold to the public. 

The finding of the Commission that 
the transfer was against the public good 
is now set aside in the decision of the 
Supreme Court, and the case is remand- 
ed to the Commission for further con- 
sideration. 

WISCONSIN. 

Beloit Water Gas and Electric Com- 
pany. The decision is supplementary 
to an order of the Commission, issued 
July 19, 1911 (7 W. R. C. R. 187), and 
modifies the charges for the water and 
electric service. 

In the former decision the Commis- 
sion allowed 12 per cent overhead 
charges in its valuation of the property. 
The Commission says tnat a review of 
the testimony secured at the time the 
case was first under advisement, 
coupled with the existing knowledge of 
the original estimates, leads to the con- 
clusion that further consideration 
should be given the matter of overhead. 
“In view of the fact that in the past it 
has been shown that there often occur 
discrepancies between estimates of con- 
struction cost and actual cost (which 


Vol. 66—No. 20 


should, of course, be analyzed to ob- 
tain their relevancy and bearing upon 
the determination of the cost) and 
further that there are quite often ex- 
penses incurred in construction work 
which are not represented in the com- 
pleted structures it would seem unfair 
and unjust to the company to place the 
appraisal for rate-making purposes at 
any figure which is lower than the 
amount determined by such experience 
as that described. 

“In view of both the general data 
and local data available, and in view of 
further investigations as regards the 
facts in this particular case, and a 
knowledge of the make-up of unit 
prices, we believe that the addition of 
15 per cent to the sum of the various 
items, as shown in the appraisal, repre- 
sents in the present instance a fair al- 
lowance for the indirect or overhead 
cost.” 

In regard to the company’s claim for 
going value, the Commission says: 
“Computations upon the ‘deficit’ basis, 
which takes into account past losses 
and the offset obtained by recent earn- 
ings, indicate quite clearly that the com- 
pany has not only earned enough in 
the past to wipe out the original cost 
to it of developing its water business, 
but that even under present conditions 
it would cost considerable sums to re- 
produce the water business as it now 
stands. It cannot be denie! that de- 
velopment costs of this kind are actual 
and necessary. 

“They belong among those classes of 
costs, which, on the ground of equity, 
as well as because of public policy 
should ordinarily receive consideration 
in fixing the amounts upon which, un- 
der normal conditions, public utilities 
are entitled to reasonable returns for 
interest and profits. To consider such 
costs in determining the cost value of 
the property of public utilities that is 
actually used in serving the public is of 
special importance in cases where the 
returns on such cost values are not 
fixed at higher figures than those which 
will barely bring the necessary capital 
and business ability into this field. (Su- 
perior Commercial Club v. Superior W. 
Lt. & Pr. Co., 1912, 11 W. R. C. R. 704, 
744.) 

“In this case analysis shows that an 
amount not exceeding $20,000 can be 
justifiably allowed as the cost of build- 
ing up the water business.” 

At the time the former order was is- 
sued the water utility discontinued flat- 
rate service and changed to meter rates. 
No data were available for metered 
service, and the rates established were 
necessarily tentative. After a year’s 
trial of these rates the Commission 
finds that they are inadequate. 

The importance of establishing ade- 
quate rates is discussed at length and it 
is held to be as important to increase 
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rates when they are too low as it is tó 
decrease rates that are excessive. The 
Commission says: 

“We do not need to emphasize the 
fact that the corporations or individuals 
who exercise public-service functions 
are neither benevolent nor philanthrop- 
ic institutions. They are primarily es- 
tablished through a desire for gain, and 
only so long as it is profitable for them 
to do so, will they continue to perform 
the service under ordinary conditions. 
Where earnings decrease, a utility’s 
service invariably deteriorates, gradu- 
ally but inevitably, nevertheless, culmi- 
nating in more or less complete extinc- 
tion. Sometimes the lapse is more sud- 
den. Irrespective of the form it comes 
in, if the returns are insufficient, failure 
to give the service must result.” 

The lighting rates fixed in the former 
order are left unchanged, except that in 
determining active connected load, the 
first 1,000 watts of appliance load of 
each consumer is excluded. Appliances 
are used almost wholly off-peak and it 
is believed should be given the benefit 
of as low a rate as possible. 

New rates were ordered for commer- 
cial power service consisting of a serv- 
ice charge of 25 cents net per active 
horsepower per month, plus an output 
charge of 4 cents net per kilowatt-hour 
for the first 1,000 kilowatt-hours per 
month, scaled down to 1.5 cents net per 
kilowatt-hour for all in excess of 40,- 
000 kilowatt-hours per month. A min- 
imum bill of $1.25 per month and a 
reconnection charge of $1.00 were ap- 
proved in the schedule for power. 

The Westboro Telephone Company 
served notice upon the Commission and 
upon telephone companies operating in 
the neighborhood, of a proposed exten- 
sion of its telephone system. No no- 
tice was served upon the Whittlesey 
Telephone Company, and this company 
later complained to the Commission 
that its rights were being encroached 
upon in the village of Chelsea by: the 
extension in question. The decision 
says that it is the duty of the propo- 
nent company to give the statutory no- 
tice. The Commission was aware that 
the Whittlesey Company was giving 
service in Chelsea but even if the Com- 
mission had construed the notice of the 
Westboro Company as meaning that it 
intended to build into Chelsea, the law 
places no obligation upon the Commis- 
sion to notify companies of proposed 
extensions by other companies into their 
territory. The decision says: “To make 
an extension without having fulfilled 
all of the requirements is to make it 
at the risk of having the law invoked 
by the company whose territory is in- 
vaded. Such is the situation in the 
present case. It is one whose occur- 
rence has not been infrequent since the 
passage of the Anti-Duplication Act, but 
which we trust will occur with less fre- 
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quency as the companies become more 
familiar with the law. , 

“It has been the disposition of the 
Commission to regard extensions com- 
pleted without observance of all the re- 
quirements of the statute as though 
they were merely being proposed, and 
to allow them to remain if they were 
such as would have been permitted to 
be built had all the statutory steps been 
taken. The evidence in this case, how- 
ever, does not indicate that the West- 
boro Telephone Company would have 
been permitted to make the extension 
into Chelsea had the Whittlesey Tele- 
phone Company been given an oppor- 
tunity to object.” The Commission 
finds that the service in Chelsea is with- 
out lawful authority. 

Wisconsin-Minnesota Light and 
Power Company. Complaint was made 
that the company refused to make an 
extension of its line. The company 
based the cost of the desired exten- 
sion upon a better grade of construc- 
tion than is used on other parts of its 
system and upon other systems 
throughout the state. The Commission 
says that while the grade of construc- 
tion undoubtedly represents good prac- 
tice it would be unfair to estimate the 
necessary investment in the extension 
upon this basis. The Commission es- 
timated the cost at $114.47 and a pos- 
sible revenue from the extension at 
$48.48. In order to determine whether 
this prospective revenue is sufficient 
to justify the necessary investment, two 
methods have been followed. On one 
basis it appeared that an investment of 
$123.19 for extending service to the 


Barker and Tibbetts residences would 


be warranted. A further calculation 
was made as folfows. It was assumed, 
on the basis of average conditions, that 
the operating expenses of a plant sim- 
ilar to that at Chippewa Falls would 
not exceed 70 per cent of the gross 
revenue, and that the distribution sys- 
tem constitutes approximately 45 per 
cent of the total property value. There- 
fore, the capitalization of 30 per cent .of 
the estimated gross revenue should rep- 
resent the total investment warranted 
by such revenue, and 45 per cent of this 
capitalized value would represent the 
investment apportionable to the distri- 
bution system. Applying the estimated 
revenue in the present case the follow- 
ing results are obtained: 


Estimated gross revenue ...... $ 48.48 
30 per cent of gross revenue... 14.544 
30 per cent of gross revenue— 
capitalized at 5 per cent...... 290.00 
45 per cent of $290.00 .........-. 131.00 


The rate of five per cent was used, in- 
asmuch as a company ordinarily spends 
some effort in the promotion of busi- 
ness and will usually accept additional 
business at a very moderate immediate 
return. By either calculation the nor- 
mal expected revenue is sufficient to 
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justify the extension prayed for with- 
out burdening the consumers with any 
part of the cost of construction. “The 
consumers, however, should be willing 
to guarantee an amount of revenue suf- 
ficient to justify the extension on the 
basis of the calculation, which accord- 
ing to the second method used would 
be $47.09 per year. This guarantee 
should be effective until such time as 
other consumers are given service by 
means of the extension În question.” 
The Brodhead Municipal Electric 
Utility applied for authority to increase 
rates and to eliminate discrimination 
in rates. The Commission finds that 
the plant is in need of extensive replace- 
ments. It was stated at the hearing 
that the city desires the plant to earn 
more than enough to pay interest on 
the bonds outstanding. The Commis- 
sion says: “This is a question of pol- 
icy for the city to decide. What- 
ever earnings in excess of bond inter- 
est that arise from increasing the rates 
can be used by the city for any pur- 
pose it sees fit. Under the circum- 
stances, it would seem that the best 
course to pursue would be to hold such 
earnings in reserve to pay for the re- 
placements that will soon have to be 
made. This, of course, in reality 
amounts to an increase in the allowance 
for depreciation. The distinction, how- 
ever, need not be argued here. After 
the efficiency of the plant has been re- 
stored to a point where it can be main- 
tained by the ordinary annual depreci- 


ation charge, the net income after pay- 


ing bond interest could be used to re- 
tire the bonds of the plant. After the 
bonds are retired, or even before they 
are all retired, it would be possible to 
make a considerable reduction in the 
rates should the city so desire. 

“Tt will be noted that $400 has been 
included in the operating expenses for 
taxes. This amount was included in 
order to maintain an equitable relation 
between the consumers and taxpayers. 
The disposition of this amount is for 
the city to decide.” 

The rates are also found to be dis- 
criminatory and a new schedule for 
light and power is ordered put in ef- 
fect. 

In the report of the plant, extraor- 
dinary expenses for the year amounted 
to $2,880. This amount was a death 
claim paid to the widow of an em- 
ployee killed at the plant. This amount 
is not taken into consideration in ad- 
justing rates. The Commission says: 
“The expense resulting from this per- 
sonal-injury case could have been cov- 
ered by insurance. Justice between the 
consumers and the city would seem to 
demand that the city exercise ordi- 
nary prudence in the conduct of its 
business. If the city fails to protect 
itself against the hazards of a business 
which it has-entered, it does not seem 
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equitable that the patrons of that busi- 
ness should be penalized on account of 
such neglect.” 

Fort Atkinson Water and Light 
Plant. The Commission has issued a 
supplementary decision to the order un- 
der date of July 11, 1913, in which rates 
were authorized for eciectric light and 
power service from the municipal plant 
at. Fort Atkinson (12 W. R. C. R. 26). 
The matter was before the Commission 
upon application of the Fort Atkinson 
Water and Light Commission for au- 
thority to increase electric rates and 
also upon the complaint of L. B. Cas- 
well against the city commission. The 
city’s application for an increase was 
dismissed after a detailed analysis of 
operating expenses. Schedules for both 
urban and rural consumers were worked 
out which provided somewhat of a re- 
duction in lighting rates in the city, 
and the city was authorized to put 
these rates in effect. 

In the supplementary decision the 


Legality of Exclusive Agencies 


Upheld. 


The Supreme Court of South Dakota 
has recently decided a case involving the 
legality of exclusive agencies which is of 
interest when considered in connection 
with the Clayton Anti-Trust Act recently 
enacted by Congress, says Printers’ Ink. 

It will be remembered that at the time 
the Clayton Act was passed, there was 
considerable discussion as to whether or 
not exclusive agencies would be pro- 
hibited by the terms of the act. Section 
3 of the act provides that it shall be un- 
lawful to sell or lease, or contract for 
the sale of goods, or to fix the price of 
goods on condition that the lessee or pur- 
chaser shall not handle any competing 
line of goods, “where the effect of such 
lease, sale or contract for sale or such 
agreement may be to substantially lessen 
competition or tend to create a monopoly 
in any line of commerce.” 

The Federal courts will have to decide 
eventually whether the ordinary contract 
for an exclusive agency tends “to sub- 
stantially lessen competition or to create 
a monopoly” within the meaning of the 
Clayton Act. The case which has just 
been decided in South Dakota holds that, 
under the state statute, an exclusive 
agency is not illegal, and the reasoning 
of the court would seem to apply equally 
well to the language of the Federal 
statute. 
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Commission says: “The Water and 
Light Commission has not, until recent- 
ly, been inclined to adopt this schedule, 
having been anxious to place the util- 
ity upon a sound financial basis before 
any schedules which would reduce the 
revenue were placed in effect. Circum- 
stances have now so adjusted them- 
selves that the city commission feels 
warranted in making a change of sched- 
ules.” 

-The operation of the utility for the 
later period is analyzed and the Com- 
mission finds that the schedule submit- 
ted in the former decision is applicable 
to the present condition; and complete 
rate rules and regulations are included 
in the order for lighting and power 
service to city and rural consumers. 

Reports of Decisions. Volumes XII 
and XIIT of the decisions of the Wis- 
consin Railroad Commission, covering 
the period from May 20, 1913, to Feb- 
ruary 16, 1914, are now available in 
bound form. 
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In the South Dakota case the Home 
Pattern Company had sold patterns to H. 
O. Rime & Company, dealers in Sioux 
Falls, upon the condition that they should 
not sell any other make of patterns. The 
dealer did not pay for the patterns and 
when action was brought to recover the 
purchase price, the defense set up was 
that the contract between the pattern 
company and the dealer violated the 
South Dakota statute against monopolies. 

This South Dakota statute provides that 
it shall be unlawful to enter into any 
combination either (1) to create or carry 
out restrictions in trade; or (2) to pre- 
vent competition in the manufacture, sale 
or purchase of merchandise, produce or 
commodities 

The Supreme Court of South Dakota 
said: 

“Whether treated as an agency or sales 
contract, there is nothing therein which, 
in the slightest degree, tends to the crea- 
tion of a monopoly, or which in any man- 
ner tends to interfere with the right of 
any other persons to offer for sale or 
sell hike merchandise of other makes in 
direct competition with the sales under 
the contract in question. So far as any 
provision of this contract is concerned, 
the whole world was theirs; the only 
limitation being that other persons han- 
dling similar patterns could not secure 
defendants as agents or purchasers dur- 
ing the continuance of the contract in 


AND WESTERN ELECTRICIAN 


Vol. 6@—No. 20 


Electrical Prosperity Week Meet- 
ing at Toledo. 


Electrical men and retail merchants 
of Toledo and other northern Ohio 
cities gathered at the Commerce Club, 
Toledo, O., on May 6 to hear the plans 
for the big “Electrical Prosperity 
Week” campaign. About 275 represen- 
tative men, all .that could crowd into 
the hall, were present. The meeting 
was held under the auspices of the To- 
ledo Jovian League. E. R. Kelsey, pub- 
licity manager of the Toledo Railways 
and Light Company, acted as chairman. 
Guy H. Oliver, tribune of the Toledo 
Jovian League, called the meeting to 
order and introduced Mr. Kelsey, who 
is also secretary of the Toledo Rotary 
Club. 

J. M. Wakeman, Harry W. Alexander 
and Frank R. Coates, president of the 
Toledo Railways and Light Company, 
were the principal speakers at the meet- 
ing. 


question. The defendants, if they pur- 
chased said merchandise outright, did not 
purchase the same as consumers thereof; 
but purchased the same for resale to 
consumers. Under such circumstances, 
we are of the view that the Home Pat- 
tern Company had the legal right to en- 
ter into a contract with defendants obli- 
gating them not to handle like patterns 
for other parties. There is no unlaw- 
ful combination or monopolistic trust in 
such transaction.” 

It will thus be seen that the Supreme 
Court of South Dakota was called upon 
to decide the very questions which the 
Federal courts would have to pass upon 
in construing the Clayton Act. This 
South Dakota case is by no means the 
first decision by a state court to the same 
effect. In fact. almost all state courts 
that have been called upon to decide the 
question have held that exclusive agencies 
are not illegal and do not come within 
the provisions of the state anti-trust laws. 
Of course, the Federal courts in constru- 
ing the Clayton Act are not in any way 
bound by the decisions of state courts. 
But the South Dakota case 1s interesting, 
not only as the latest authority on the 
question, but also because the reasoning 
of the court seems very pertinent to the 
language of the Clavton Act. 

—eo 

Russia has a total of 137 central sta- 

tions, serving nearly 15.000.000 people. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 


No. 281.—MAXIMUM DEMAND OF RESI- 
DENCES.—In central-station systems using 
the two-rate system for residence custom- 
ers it is customary to charge at the pri- 
mary rate for the first 30 or 60 hours’ use 
of the maximum demand. Since the cost 
of providing a maximum-demand indica- 
tor for each small customer is prohibitory, 
in view of the already heavy cost of watt- 
hour meters, what is the simplest and 
most equitable way of estimating the 
probable maximum demand?—E. C. R, 
Chicago, Il. 


e 


No. 282.—UNIversaL Motors.—What is . 


the relative efficiency of the best makes 
of small universal motors (say, one-eighth 
horsepower), that can be used on both 
direct-current and single-phase circuits, 
compared with the best makes of direct- 
current motors and alternating-current 
motors of the same size? How do they 
compare in first cost, maintenance cost 
and general performance?—H. F. S, 
Peekskill, N. Y. 
i 

No. 283.—“JiItTNEY” Bus REGULATION.— 
Have any of the public utilities commis- 
sions in the United States taken action 
to regulate the operation of “jitney” 
autos with the idea of protecting the 
safety of the public and the investments 
of security holders in regularly enfran- 
chised strect-railway companies ?—T. M., 
Winnipeg, Man., Canada. 


Answers. 

No. 276.—Moon iGut.—Although the 
matter may not be electrical, I venture 
to ask through your columns the reason 
for the different color of the moon when 
observed late on a bright afternoon be- 
fore full moon and when seen ordinarily 
on a clear night. In the former case it 
seems very white, while in the latter it 
has a distinct tinge of yellow—D. L., 
River Forest, Il. 

Concerning the color of moonlight, I 
may say that the only measurements of 
which I have any knowledge are those 
made by Langley many years ago in which 
he says that the color reflected from the 
moon is such as would he reflected from 
a surface consisting of yellowish or brown 
rock. Aside from this the only modifica- 
tion which moonlight would undergo is 
that due to absorption in the earth’s at- 
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mosphere, which, of course, varies the 
appearance through a wide range, much 
in the same way as the appearance of the 
sun varies with its altitude and with the 
condition of the atmosphere. All other 
apparent changes are doubtless subjective 
in the sense that they are influenced by 
contrast with the surrounding light.—E. 
L. N., Ithaca, N. Y. 

I do not agree with the observations 
made by D. L. respecting the general 
conditions. There is no reason to believe 
that the sunlight, as reflected from the 
moon surface, varies appreciably. Of 
course the light reflected is of a some- 
what different color than that of direct 
sunlight, but moonlight before it enters 
the earth’s atmosphere is no doubt of 
constant spectral character. The atmos- 
pheric conditions influence the appear- 
ance of the moon just as they do the ap- 
pearance of the sun. We have as a re- 
sult, in the latter case, the many varied 
sunsets. 

The brightness of the moon on a bright 
afternoon is roughly of the same magni- 
tude as that of its surroundings, there- 
fore, its apparent color would be the re- 
sult of a complicated condition; that is, 
the effect of simultaneous contrast would 
be apparent and the subjective color ap- 
pearing on the image of the moon would 
be dependent upon the color of the sur- 
roundings, which would vary from blue 
skylight, white clouds, to the various tints 
accompanying sunset. At night when the 
moon is low it does have a reddish-orange 
appearance for the same reason as the 
sun appears red when low on the horizon. 
This is due, of course, to the selective ab- 
sorption of the atmospheric dust, smoke, 
etc. When the moon is near the zenith, 
however, I cannot believe that a tinge of 
color is perceptible, inasmuch as there is 
no color with which to contrast it. Of 
course, very faint blue surroundings 
which might be visible on a clear, bright 
moonlight night should induce the yel- 
lowish tinge into the image of the moon. 
—M. L., Cleveland, O. 


No. 
PHONE.—Is it feasible to arrange a sys- 
tem of loud-speaking telephones to enable 
a prominent public speaker to address at 
the same time not only the audience gath- 
ered at the main meeting hall, but also 
people assembled in overflow meetings 
near by? Has this ever been done and 
with what success ?—H. N., Philadelphia, 
Pa. 

It is entirely feasible to use loud-speak- 
ing telephones in the manner suggested. 


This has been done in several cases to 7 


my personal knowledge with good results. 
There is, however, the following to be 
cbserved in planning such an installation: 
If the telephones are so situated that a 
person can hear from more than one 
source simultaneously, the receivers and 
lines connecting them to the central ap- 
paratus or transmitter must he made elec- 
trically the same as regards resistance, 
impedance and adjustment. If this is not 
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done there will be a difference in voice 
attenuation that will produce what might 
be well termed an “artificial echo.” This 
need not be observed in case of receivers 
spaced not over 20 feet apart for the av- 
erage hall and need not be considered in 
case of outdoor telephones, or single in- 
struments.—H. E. W., Chicago, IIL. 


No. 279.—ELectric RADIATOR OUTLETS. 
—In southern cities where no permanent 
heating system is provided in buildings 
it is customary to use a small grate fire, 
oil stove or gas radiator on the few morn- ` 
ings when it is necessary to take the 
chill from the room. As the use of elec- 
tric radiators is likely to iricrease for 
this purpose, 1s there any way to insure 
that wall outlets that would be used for 
such radiators taking 600 to 1,000 watts 
would be wired for sufficient capacity ?— 
G. N. W., Galveston, Texas. 


The question covers a condition which 
has always been a problem to electrical 
inspectors. On existing installations it is 
impossible to insure outlets against over- 
loads, especially in connection with heat- 
ing apparatus which as a rule, is installed 
by parties who are not familiar with elec- 
trical wiring or the rules of the inspec- 
tion department having jurisdiction. Elec- 
tric heaters are generally provided with a 
flexible cord terminating in an attachment 
plug which makes it possible to connect 
these devices to the most convenient 
socket or receptacle, without advice from 
an electrician or notice to the inspector. 
It is therefore readily seen that it is not a 
simple matter to insure outlets against 
overload. The only way to overcome this 
condition would be to advise the purchaser 
of each heater to secure the advice of a 
competent electrician, or notify the in- 
spection department having jurisdiction, 
before the heater is placed in service.— 
E. Q., Brooklyn, N. Y. 


No. 280.—CLosEp-CircuItT BURGLAR 
ALARM.—A garage situated in the rear 
of a large residence is to be provided 
with a burglar alarm of the closed-cir- 
cuit type to prevent cutting or tampering 
of the wires. What kind of hattery is 
best suited and cheapest to use on this 
circuit ?—A. T., Evanston, Ill. ` 

The type of primary battery used most 
extensively at present for all classes of 
closed-circuit work is the so-called caus- 
tic-soda primary battery. In this battery 
the electrolyte or solution is alkaline, in- 
stead of being acid as in the old-style 
gravity or bluestone cells. The electrodes 
of the caustic-soda primary battery are 
zinc and copper oxide and the electrolyte 
consists of a solution of caustic soda. 
A battery of this type will give a work- 
ing voltage of about 0.7 volt and. depend- 
ing on its size, will give from 300 to 600 
ampere-hours of service. It is perhaps 
the most economical type of battery that 
can be had for closed-circuit work and 
will last for about a year without the 
necessity of a renewal. Since the elements 
are quite inexpensive, the renewals can be 
made with small expense. Columbia 
closed-circuit cell type No. 74, made by 
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the National Carbon Company, Cleveland, 
O. is a very good representative of this 
class of batteries. 

Of course, it should be remembered that 
in a closed-circuit burglar-alarm two sets 
of batteries should be used, one on closed 
circuit and the other on open circuit. The 
closed-circuit battery keeps the relay en- 
ergized and the alarm bell from ringing. 
If the circuit is tampered with and broken, 
the relay is de-energized, closing the local 
circuit and causing the alarm to ring. 
This local-circuit wiring may be entirely 
indoors to prevent any tampering with 
the wires. The accompanying sketch 


Window and 


Door Contacts F 'mary Celis 


Ory Cells 
No. 280.—F ig. 1. 


(Fig. 1) shows a satisfactory closed-cir- 
cuit burglar-alarm wiring diagram.—C. A. 
B., Cleveland, O. 

In the end, storage batteries are no 
doubt the cheapest. However, some good 
grades of primary cells can be used, if 
no means of charging are at hand, or the 
first expense of a storage cell is too high. 
For this class of work a potential of 6 
to 20 volts is sufficient. I have quotations 
of a prominent retail electrical supply 
company averaging $1 per 10-ampere-hour 
two-volt storage cells and $1.50 for a 
20-ampere-hour cell. These are of stand- 
ard make and are probably the best thing 
to use for a closed-circuit burglar alarm, 
in the form of batteries. 

The Edison and the Gordon cells are 
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good examples of closed-circuit primary 
cells. The potential per cell is only 0.7 
volt, as compared to 2 volts for the stor- 
age cell. The cost is about $1.50 for the 
first 100 ampere-hours and about $1 per 
100 ampere-hours for recharge. The op- 
erating expense is greater than with stor- 
age cells. 

As an alternative to using either of the 
above methods you might buy a bell-ring- 
ing transformer having a capacity of 
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about 40 watts for approximately '$3,'and 
connect its low-voltage side’: series Avith 
a pony telegraph relay (costing about 
$1.50) with the biased spring adjusted to, 
allow the current to just hold the contacts 
open. Then in case the line from the 
garage was cut the relay would close a 
local circuit (see Fig. 2). 

In case a storage battery is used the 
circuit should have resistance enough to 
cause only a small current to flow. If 
bluestone gravity cells are used, a certain 
minimum current must flow to maintain 
the condition of the cells. I would not 
advise using bluestone cells, however 
cheap they may be.—H. E. W., Chicago, 
Ill 


Se me ere 


Edison Awarded Medal of Civic 
Forum. 

“Inventor and World Benefactor” was 

the inscription on the gold medal of the 
Civic Forum which was presented to 
Thomas A. Edison May 6 in Carnegie 
Hall, New York City, as a national tes- 
timonial. President Butler, of Columbia 
University, who presided and made the 
presentation, said: 
“This gold medal is not awarded for 
any particular achievement, but for dis- 
tinguished services and great scientific 
achievements and in recognition of a 
great career, which has a place among 
the very highest in the roll of human 
history.” 

A poem was written for the occasion 
by Percy Mackaye and read by the au- 
thor. 

Addresses were made by J. F. Fort; 
George McAneny, acting mayor; G. 
Marconi; Richard C. Maclaurin, presi- 
dend of Massachusetts Institute of Tech- 
nology; Charles A. Coffin, of the Gen- 
eral Electric Company; John A. Bra- 
shear; and Charles P. Steinmetz. 

Letters and telegrams of congratula- 
tions and regret at inability to be present 
were sent by President Wilson, ex-Presi- 
dents Roosevelt and Taft, Elihu Thom- 
son, Alexander Graham Bell and many 
others. 

President Maclaurin said, among other 
things: 

“Edison more than any one else in this 
country has taught men to see something 
of what science can do. With him there 
is no conflict between faith and works, 
for he shows his faith by action. It 
would, of course, be impossible on such 
an occasion as this to enumerate the ac- 
complishments of a life so rich in great 
achievements. With such an embarrass- 
ment of riches, it 1s scarcely practicable 
even to single out a few of his great ac- 
ccmplishments. Many of you are familiar 
with what he did in the early days by 
way of improving the duplex and quad- 
ruplex systems of telegraphy, you know 
of his invention of the contact transmit- 
ter and his development of the loud- 
speaking telephone, of his marvelous in- 
vention of the phonograph (Edison being 
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the first to make a record that would 


‘reproduce sound), you think of his won- 


derful work in 1878 and later years in 
developing the incandescent lamp, and 
you realize that he practically made the 
whole incandescent system, not only in- 
venting the lamp but turning his atten- 
tion’to all its adjuncts, improving the 
dynamos for such work and providing 
the necessary means for the distribution 
of power over large areas. He laid the 
foundations for the design of central 
power stations and his Pearl Street Sta- 
tion was a landmark in the history of 
science. His work in this field is truly 
phenomenal, the three-wire distribution, 
the system of feeders entering the net 
work of mains at different points, the 
underground conductor system, the bus 
system in stations, the innumerable acces- 
sories of switches, fuses, meters, etc., 
that he provided are each achievements 
that would make the fame of any individ- 
ual. Now that it is all done we wonder 
at the simplicity of some of the devices 
just as on reading Newton we are sur- 
prised how easy it looks to develop the 
law of gravitation when once it has been 
done by the hand of a master.” 


eoe 
Philadelphia Section Activities. 
The Philadelphia Electric Com- 


pany Section, National Electric Light 
Association, held a meeting on April 
20 at which E. J. Cattell, statistician of 
the city of Philadelphia, spoke upon 
the topic “Making the Most Out of 
Life.” The second speaker was H. 
Clyde Snook, whose subject was 
“Roentgenology.” His talk was illus- 
trated by a large number of lantern 
slides, which showed many interesting 
things in connection with this subject, 
naturally of particular interest to elec- 
trical men. Nominations for Section 
officers for the years 1915-1916 were 
made, and a spirited election is prom- 
ised. The meeting was concluded by a 
very excellent vaudeville show, and the 
Section Concert Band interspersed live- 
ly, catchy music throughout the entire 
evening. The attendance was 365. 

The April meeting of the Engineer- 
ing Department Branch was held on 
April 6. C.'J. Russell spoke upon the 
subject, “Our Suburban Station.” He 
was followed by Farley Ralston, who 
gave the results of two years of opera- 
tion in the northern district. 

The Meter Department held its April 
meeting on April 13. The speaker of 
the evening was J. Washington Logue, 
whose topic was “Co-operation.” 

At the meeting of the Commercial 
Branch, April 27, A. A. Boyle spoke 
upon the subject, “The Work of the 
Commercial Inspection Department of 
the Philadelphia Electric Company.” 
Mr. Boyle is one of the oldest em- 
ployees in the company, and spoke 
from experience. 
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Electrical Engineering Problems. 


By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 
Problem 36. 


A power house operated at a constant bus voltage of 230 volts 
supplies a load of 500 kilowatts at the end of a transmission line 
having a total resistance of 0.01 ohm. A series generator driven by 
a shunt motor is connected in series with the line at the power 
house, the motor being connected across the line as shown in Fig. 
28. The combined resistance of the field and armature of the series 
generator is 0.001 ohm. The overall efficiency of the motor-genera- 


Power 


Sta tion? Volts 


Fig. 28. 


tor set is 80 per cent. With the field of the series generator ad- 
justed sọ that the voltage at the load is equal to the busbar voltage 
at the power house, find (a) the current taken by the shunt motor ; 
(b) the armature voltage of the series generator; (c) the efficiency 
of the system from the load to the power-house busbars. Find (d) 
the voltage at the load with the booster removed when the same 
amount of power is supplied to the load as before and (e) the 
efficiency of the line under the conditions stated in Question (d). 


SOLUTION OF PROBLEM 36. 

Answer to Question a. 

The voltage and power at the end of 
the line being known, the line current 
(/1) is given by [19]. 

1:=500,000/230=2,170 amperes. 

The resistance voltage (Vr) in the line 
is then given by [4]. | 

V :=2,170X0.01=21.7 volts. 

Since the voltage at the load is the 
same as the bus voltage at the station 
and there is a resistance voltage of 21.7 
volts in the line the series generator must 
add 21.7 volts to the bus voltage so that 
the voltage across the shunt motor must 
be 230-++21.7 or 251.7 volts. 

The armature current (Za) of the series 
generator equals the line current (2,170 
amperes) plus the shunt-motor current 
(Im) or Ja=2,170-+-Jm. 

The power output of the series gener- 
ator is given by [19]. 

21.7 (2,170-+-]m) 
and since the overall efficiency of the 
motor-generator set is 80 per cent, the 
power input to the motor-generator set 
iS 

P=21.7(2,170+-Im) /0.8. 

The power input to the motor is also 
given by 

P=251.7XIm. 

Equating 

have 


these two expressions we 


251.7 Im=21.7 (2,170-+-Jm) /0.8. 
Solving, Jm equals 263 amperes. 
Answer to Question b. 

The armature current (Ja) of the series 
generator is 

Ja=2,170-+-263=2,433 amperes. 

The terminal voltage (21.7 volts) of 
the series generator equals the armature 
voltage (Ea) minus the resistance volt- 
age of the armature. Hence 

Es=21.7-+2,433X0.001 
=21.7+2.4=24.1 volts. 

Answer to Question c. 

The current taken from the busbars 
being 2,433 ‘amperes and the bus voltage 
230 volts, the power taken from the bus- 
bars is 

P=2,433230—560,000 watts or 560 

kilowatts. 

Since the power received at the load is 
500 kilowatts the efficiency of the system 
by [31] is . 

n=500/560—89.3 per cent. 

Answer to Question d. ` 

With the same amount of power sup- 
plied to the load, the line current equals 
500,000/V1 where V: is the voltage at the 
load. The resistance voltage in the line 
is then 

V+=500,0000.01/V1 
and the voltage at the load equals 
V 1=230—500,0000.01/V1. 
Multiplying both sides of the equation 


by Vi we have 
V ° =230V 1\—5,000 
or Vi'—230V1+-5,000=0. 

Solving the quadratic equation, V1 
equals 205.8 volts. Another impracticable 
value will be obtained which should be 
discarded. , 

Answer to Question e. 

The line current equals 500,000/205.8 
or 2,430 amperes. The power taken from 
the busbars is 

P=2,430230—559,000 watts or 559 

kilowatts. 

The efficiency of the system by [21] is 

n—500/559=-89.4 per cent. 

It will be observed that no gain in effi- 
ciency is obtained by the use of the series 
booster and that it only serves to main- 
tain constant voltage at the load. If the 
series generator is operated at low mag- 
netic saturation its armature voltage will 
be proportional to the armature current. 


` The action of the series generator used 


as a series booster then becomes auto- 
matic, the voltage added to the busbar 
voltage being equal to the line drop for 
any magnitude of line current. The 
series generator should then be designed 
to give an external characteristic which 
has a slope equal to the line resist- 
ance. 

The series booster is used when it is 
necessary to maintain constant voltage 
simultaneously at a distant load and at 
the power station. If constant voltage is 
only required at a distant load, compound 
generators with rising characteristics 
would be installed in the power station 
and the series booster would not be used. 

SOLUTION OF PROBLEM 86. 

Answer to Question a. 

Except for a single-phase armature 
winding the relation between the line 
current and the phase current for any 
mesh-connected winding is 

i=2]p sin (x/n) 

n represents the number of phases. 

For three-phase /:=2/p sin (7/3) 

=V3Ip 
Iı=2]p sin (4/4) 

=V2Ip 
Ii=2]> sin (x/6) 
=Ip 

For twelve-phase /:1=2/p sin (x/12) 

=0.517]p. 

For any number of phases less than 
six, the line current is greater than the 
phase current, but for any number of 
phases greater than six, the line current 
is less than the phase current. 

Since the rotary converter acts like a 
synchronous motor on the alternating- 
current side and like a direct-current 
generator on the direct-current side, the 
effect of the armature currents in pro- 
ducing flux in the air gap equals the dif- 


For four-phase 


For six-phase 
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ALTERNATING CURRENTS. 


Problem 86. 


A six-phase rotary converter is rated to deliver 1,000 kilowatts at 


600 volts on the direct-current side. 


The field structure has eight 


poles, each of which is wound with 1,498 shunt turns and two series 
turns. The armature core has 168 slots with six inductors per slot. 
At 25 degrees centigrade, the shunt field winding has a resistance 
of 76.2 ohms. In the following problem this rotary receives power 


through transformers from a three-phase, 6,600-volt circuit. 


As- 


sume that the temperature of the field winding is 75 degrees, and 
that the efficiency at full load is 94 per cent. When running at no 
load as a shunt generator a field current of 5.65 amperes is neces- 
sary when the terminal voltage is 600 volts. 

(a) When this rotary delivers 1,000 kilowatts at 600 volts and 
the shunt-field rheostat is cut out, at what power-factor will it be 
operating? Will it take a leading or a lagging current? (b) If 
the transformers are connected in delta on the high-tension 
side and diametrically on the low-tension side, what should be their 
kilovolt-ampere rating and their voltage ratio in order that they will 


not be overloaded under the condition given in (a)? 


(c) If the 


transformers are connected in star on the high-tension side and in 
double-delta on the low-tension side, what should be their kilovolt- 
ampere rating and their voltage ratio under the condition given 


in (a)? 


ference between the effects that would 
be produced if it first acted as a motor 
and then as a generator. By applying 
this principle it can be shown that the 
actions of the currents in the armature of 
a rotary converter either magnetize or 
demagnetize the field, depending upon 
whether the current on the alternating- 
current side is lagging or leading. There 
$ practically no held distortion such as 
exists in the case of the synchronous 
motor or of the direct-current generator. 
This magnetizing or demagnetizing action 
is due to the wattless component of the 
alternating current. and the expression 
for the number of ampere-turns per pole 
is approximately 
A=1.2N(/p sin 0)/p........ (1) 
The factor 1.2 is used instead of 1.414 
in order to make a rough correction for 
the effect of the distribution of the arma- 
ture winding and of the ratio of the pole 
arc to the pole pitch. N is the number 
of turns in the armature winding per 
pole; that is, it is one-half of the total 
number of series conductors in the wind- 
ing divided by the number of poles. 
Iv sin @ is the wattless component of the 
phase current. p is the number of poles. 
The total number of ampere-turns 
which act on the magnetic circuit is the 
sum of three components, viz, the am- 
pere-turns due to the shunt field, those 
due to the series field and those due to 
the armature current. The shunt field 
and the series field both produce flux in 
the same direction in a compound rotary 
converter. The effect of the armature 
current is to increase the flux if the cur- 
rent lags and to decrease it if the cur- 


rent leads. The total number of ampere- 


turns must be sufficient to produce ap- 
proximately the same terminal direct 
voltage at no load as a shunt generator 
as exists under the given load condi- 
tions. In this problem the resultant num- 
her of ampere-turns per pole must be 
5.65 1,498 =8,460. 

At a temperature of 75 degrees the re- 
cistance of the shunt field winding is 

R=76.2 (234.5475) / (234.5 +25) 
=90.9 ohms. 

Neglecting the very small drop in the 
series field, the current in the shunt field 
winding with its rheostat cut out is 

I:=600/90.9 
=6.60 amperes. 

The ampere-turns for the shunt field 
are 6.60 1,498—9,890. 

If the rotary delivers 1,000 kilowatts at 
600 volts the direct current is 

[ae=1,000,000/600 
—1,667 amperes. 

This is also the current through the 
series field turns. The ampere-turns for 
the series field are 

1,667 K 23,330. 

The total ampere-turns of the two field 
windings are 

9,890-+3,330=13.220. 

The armature ampere-turns are deter- 
mined by 8,460=13,200+.4 

2i=—4,760 ampere-turns. 

The negative sign signifies that the ef- 
fect of armature ampere-turns is to op- 
pose those on the field poles. The alter- 
nating current 1s thus leading the im- 
pressed voltage. When the field amnere- 
turns outnumber the resultant ampere- 
turns, as they do in this case, the rotary 
is said to be over-excited. 

The wattless component of the alter- 
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nating current can now be found by sub- 
stituting this value of .{ in equation (1). 
4,760=1.2.N (Ib sin 0) /p 
N=168X6/2X8=63. 
4.760 1.263 (/p sin 6) /8 
Ip sin 6=504 amperes. 
The power input to the rotary is 
P=1,000,000/0.94 
=1,064,000 watts. 

The power supplied to any balanced 
polyphase circuit, such as a rotary is, is 
equal to the power per phase multiplied 
by the number of phases. In this case 

P=6I p/p cos 0. 

In a six-phase rotary the phase volt- 
age is (see Problem 85) 

V p= 0.3541 ae =0.354X 600 
=212 volts. 

The energy, or watt, component of the 
phase current is 

Ip cos 0=1,064,000/6 212 
=837 amperes. 

The phase current is 


Tp V 837°+504? 
—971 amperes. 
The power-factor is 
P.F .=837/971==0.862. 

Answer to Question b. 

The kilovolt-ampere input to the rotary 
1S Kv.-4=6 212 971/1,000 

=1230% 

Since the load is divided equally be- 
tween the three transformers, the rating 
of each should be one-third of this, or 412 
kilovolt-amperes. 

If the transformers are connected in 
delta on their primary sides the high-ten- 
sion voltage must be 6.600 volts. If the 
transformers are connected to diametrical 
points of the rotary’s armature on the sec- 
ondary side the low-tension voltage 1s 
what it would be for a single-phase ro- 
tary. In this case (see Problem 85) 

V ac=0.707 V ac =0.707 X 600 
=424 volts. 

The ratio of transformation is 6,600/424. 

Answer to Question c. 

The kilovolt-ampere rating of each 
transformer is of course the same as in 
(b) (see Problem 85). 

In the double-delta method of connec- 
tion each of the secondary windings is 
divided into two equal parts, a and b. 
The windings, a, and the windings, b, are 
each connected in delta independently, 
but the connections of one delta are re- 
versed with respect to those of the other. 
(For further explanation see a text or 
handbook.) 

The voltage across each of the sec- 
ondary windings is the same as it would 
be with a three-phase rotary (see Prob- 
lem $5). 

J ae=—0.612X 600 
=367 volts. 

If the primaries are connected in star, 
the high-tension voltage of each trans- 
former is 

P =6,600/ Y 3 =3,810 volts. 

The ratio of transformation of the 
high-tension to one coil of the low-ten- 
sion winding 1s 3,810/367. 
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DIRECT CURRENTS. 
Problem 37. 


Two sheets of tin foil each 10 inches square are separated by a 
sheet of insulating paper. The sheets of tin foil and paper are each 
0.002 inch thick. The specific inductive capacity of the paper is 3. 

Find (a) the electrostatic capacity of the condenser formed by 
the tin foil and paper; (b) the electrostatic charge on the tin foil 
when a direct emf. of 100 volts is impressed between the two sheets 
of tin foil; (c) the energy of the electrostatic field under the condi- 
tions of Question (b); (d) the current flowing from one sheet of tin 
foil to the other when the impressed emf. is increased uniformly 
from zero to 100 volts in one second. (e) If a condenser of one 
microfarad capacity is to be constructed of tin foil and paper of the 
thickness stated above, which is the minimum volume which it may 
occupy, neglecting the space required for end connections and over- 
hanging insulation? 


This problem illustrates the meaning of electrostatic capacity. 


ALTERNATING CURRENTS. 

Problem 87. 

A 1,500-kilovolt-ampere, 25-cycle, 13,200-volt synchronous gen- 
erator delivers power over a transmission line and through step- 
down transformers to a six-phase, 1,000-kilowatt, 600-volt rotary 
converter. The armature windings of the generator are con- 
nected in star and have an effective resistance of 2.83 ohms be- 
tween terminals. The resistance of the field circuit is 0.802 ohm. 


GENERATOR CHARACTERISTICS. 
Core Loss on 
Field Current, Terminal Voltage Terminal Voltage Open Circuit, 


Amperes. on Open Circuit. Ja=66, P.F.=0. Kilowatts. 
50 8,760 j= paasee 10.5 
80 12.950  wseeews 23.2 
110 15,500 10,700 35.6 
140 17,200 13,200 47.1 
180 18,800 15,500 cee 


The friction and windage loss is 11.2 kilowatts. The trans- 
mission line is 10 miles long and consists of No. 3 wires equally 
spaced two feet apart. The resistance and reactance of this line 
at 25 cycles are 1.082 and 0.283 ohms per conductor per mile. 

Each transformer has a ratio of transformation of 13,200 :425 
volts. With the low-tension winding short-circuited and with 1,120 
volts impressed on the “high-tension winding the current is 25.1 
amperes and the power is 3,060 watts. The core loss at the rated 
voltage is 2,120 watts. 

The rotary delivers 900 kilowatts at 600 volts and is operating 
at a power-factor of 0.85 and an assumed efficiency of 94 per cent. 
(a) How should the transformers be connected? (b) What 
is the line voltage where the transmission line enters the sub- 
station? (c) What is the line voltage at the generating station? 
(d) What is the necessary field excitation of the generator? (c) 
What is the combined efficiency of the generator, line and trans- 
formers? | 

The effect of the line capacity is too small to consider. 


This problem illustrates the method of calculating the per- 
formance and efficiency of a transmission line together with the 
generating and receiving devices. 

Answers to the above problems and two new problems will be 
printed in the next issue. 
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Details of Michigan Section Con- 
vention Cruise. 


The itinerary of the convention- 
cruise of the Michigan Section, Na- 
tional Electric Light Association, has 
been completed and provides for a 1,- 
000-mile trip over three of the Great 
Lakes. The steamer Rochester has 
been chartered and the entire cruise 
will be made on this vessel. 

The start will be made from De- 
troit at 1 o’clock, Saturday afternoon, 
June 26. Proceeding up Lake Huron, 
Detour, the entrance of St. Mary’s 
River, will be reached at noon Sun- 
day. 

Sunday, June 27. 

Afternoon trip up St. Mary’s River, 
arriving at Sault Ste. Marie 6:30 p. m. 
Leave Sault Ste. Marie 11 p. m., pass- 
ing through the locks into Lake Supe- 
rior, thence along the north shore of 
Lake Superior, returning and passing 
through the locks at Sault Ste. Marie 
Monday about 11 a. m. 

Monday, June 28. 

Proceeding down St. Mary’s River, 
passing Detour about 6:30 p. m., and 
Mackinac Island about 9 p. m. 

Tuesday, June 29. 

Following the north and west shore 
of Lake Michigan arrive at Rock 
Island passage into Green Bay about 6:30 
p. m. Passing down the east shore of 
Green Bay enter Sturgeon Bay about 


12 noon, thence through Sturgeon Bay 


Ship Canal into Lake Michigan. Ar- 
rive at Milwaukee about 8 p. m., leave 
Milwaukee 12 midnight. 

Wednesday, June 30. 

Arrive at entrance of Kalamazoo 
River about 8 a. m., proceeding thence 
into Lake Kalamazoo. Arrive at Saug- 
atuck 1 a. m., arrive at Grand Haven 
1:30 p. m. 

The entire cost of the trip will be 
$27.50. Herbert Silvester, 18 Washing- 
ton Avenue, Detroit, Mich., is secre- 
tary of the section. 

—_—_—+--—____ 


Chicago Jovian League. 

Britton L. Budd, president of the 
Metropolitan West Side Elevated Rail- 
ways, was the principal speaker at the 
luncheon of the Chicago Jovian League 
on May 10. He showed stereopticon 
views of various sections of the city 
before the advent of elevated service 
and at present, to indicate the rapid 
improvements that follow transporta- 
tion facilities. Statistics were presented 
on trafic in Chicago and comparisons 
made with other cities. Mr. Budd 
spoke of the need of a subway and 
thought that this should be operated 
in conjunction with the elevated sys- 
tem. . 

Victor Tousley appointed a commit- 
tee to draw up suitable resolutions of 
sympathy in connection with the death 
of Elbert Hubbard. 
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General Electric Annual Report. 

The General Electric Company has is- 
sued its annual report for the year end- 
ed December 31, 1914. The income ac- 


count compares as follows: 


1914 1913 


Sales bill ................... $90,467,692 $106,477,439 
tCosts ic civiscsoceevesecesaneceny 81,496,728 96,207,834 

Profit © disecceicieaierae $ 8,970,963 $ 10,269,605 
Interest, royalties 

and sundry profit.. 1,570,431 1,478,722 
Increase from se- 

curities .2..0......... eee 1,313,989 2,317,463 

Total {income ........... $11,855,383 $ 14,065,789 
Debenture interest.... 567,556 576,432 

Net profit ................ $11,287,827 $ 13,489,357 
Dividends _ .............--....- 8,142,767 8,149,204 

SUrplUB oaeeccsccceseeeeeee-- $ 3,145,060 $ 5,340,153 
Discounts and ex- 

penses securities 

issued. Seckiidnd cows. ene 431,478 

Balance o..............ec0e $ 3,145,060 $ 4,908,674 
Previous surplus ........ 16,939,819 12,031,145 
tAdd onie nesra iaoee iacateeenevtesee a e Aaa E a 
Stock dividends 2... s..--sessreese=so  ceetsereceeseertnenere 

P. & L. surplus......$20,084,879 $ 16,939,819 


capital 
$101,381,200 previous year. 

t Add surplus taken over from the Fort 
Wayne Electric Works and Sprague Elec- 
tric Co. acquired June 1, 1911. 

+ Includes cost and expenses of develop- 
ment, manufacturing, selling, administra- 
tion and patents, and also depreciation in 
factory and plants. 


The consolidated balance sheet as of 
December 31, 1914, compares as follows: 


ASSETS. 
1914 1918 

Patents, franchises 

and good will.......... $ 1 $ 1 
Factory plants, etc.. 31,063,332 29,427,170 
Real estate.................... 872,216 1,058,386 
Stocks and bonds...... 29,667,213 25,964,317 
Cash ckcekcclecewndneoess 22,528,888 14,844,210 
Notes and accounts 

receivable as RRIT 19,091,026 26,210,459 
Due from allied cor- i 

porations .............-. 5,059,860 6,817,563 
Work in progress........ 843,072 2,012,514 
Factory investment.. 24,253,704 31,697,056 
General and local in- 

vestments ..........---~-« 3,256,881 4,010,538 
Consignment .......-..--+- 1,781,177 2,083,145 

Total ........o000000000000520-- $138,418,371 $144,125,360 

LIABILITIES. 
1914 1913 

Capital stock .............. $101,485,700 $101,381,200 
5% debenture, '92...... 2,000 16,000 
5% debenture, ’07...... 18,500 88,500 
314% debenture, '$2.. 2,047,000 2,047,000 
5% debenture, ’12..... 10,000,000 10,000,000 
Accrued interest ........ 196,527 197,017 
Accrued taxes.............. 464,116 302,134 
Accounts payable...... 1,655,226 2,846,657 
Notes payable... cesses erecece 8,000,000 
Advance payment on 

contracts ....-..-- ee eeeeeee 434,705 ———ceceneseeeeeneee 
Dividends payable.... 2,029,718 2,027,472 
P. & L. Surplus.......... 20,084,879 16,939,819 


$138,418,371 $144,125, 360 


PPrrrreryrrirrrs Serer) 


Chairman C. A. Coffin says: 

“In common with commercial interests 
generally, the business of your company 
experienced marked contraction during 
the year 1914. Had not a large volume 
of unfilled orders been carried over from 
the year 1913 the effect of the general 
depression would have been still greater. 

“While there was a decrease of about 
25 per cent in the value of orders re- 
ceived, the total number of transactions 
was practically equal to that of the pre- 
vious year. The unfavorable relation be- 
tween the number of orders and their 
value. characteristic of periods of de- 
pression, has operated to increase ma- 
terially the cost of securing and handling 
business. 

“As a result of business contraction 
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the number of' employees engaged in 
your factories and offices and in those 
of. your subsidiary companies at the end 
of 1914, was about 15,000 fess than in the 
previous year. | 

“The company has followed its custom- 
ary practice in writing off against income 
account its total expenditures in 1914 for 
patents, applications, licenses under pat- 
ents and other outlays relating thereto, 
amounting to $408,536. The patent ac- 
count is, therefore, carried at $1.00. 

“The manufacturing floor space was 
increased by 940,000 square feet during 
the year, but most of this construction 
was under way when the year began. 

“The expenditures during the year, 
for additions and improvements to manu- 
facturing plants, aggregate $6,006,955, 
and the amount written off was $4,370,- 
792.” 

—e 


Overhead Construction Work at 
Khopoli, Bombay. 

The power house of the Bombay (In- 
dia) hydroelectric scheme is situated at 
Khopoli, which, as the crow flies, is 43 
miles from the receiving station on the 
island of Bombay. Eight 11,000-horse- 
power sets (of which five are already 
installed) generate at 5,000 volts, three- 
phase, 50 periods, the energy being trans- 
formed up to a line pressure of 100,000 
volts. 

The transmission line in the course of 
its 43-mile route crosses two tidal creeks, 
a railway and several roadways. A. 
Dickinson, of Birmingham, England, con- 
sulting engineer for the scheme, gave 
a full account of the electrical and hy- 
draulic sections of the installation at sev- 
eral meetings of the Institution of Elec- 
trical Engineers in April. We gather 
that there will be four ‘transmission cir- 
cuits for normal parallel working, the 
circuits being carried on two lines of 
towers as illustrated herewith. Two 
change-over stations are provided, each 
with air-break disconnecting switches. 
These divide the line into three sections 
for cutting out or interconnecting dif- 
ferent sections as required. The present 
installation covers two transmission cir- 
cuits on one line of towers, designed for 
a working pressure of 100,000 volts be- 
tween phases. The conductors consist of 
seven-strand hard-drawn copper wire, the 
area of each wire being 0.095 square 
inch, and its weight being between the 
limits of 364 and 378 pounds per 1,000 
feet. The conductivity of the copper is 
97 per cent of Matthiessen’s standard, 
and the maximum allowable resistance is 
0.255 ohm per 1,000 yards at 60 degrees 
Fahrenheit. Samples of the standard 
conductor are taken at random from each 
coil during manufacture and are ‘tested 
in tension and torsion machines. The 
mechanical tests are a breaking stress of 
5,400 pounds, an elongation of one per 
cent in six inches, an elastic limit of 3,800 
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pounds, a torsional test of fifteen twists 


in three inches, and a wrapping test of 
six times round its own diameter, un- 
wrapped and rewrapped. 

For the creek-crossing spans a seven- 
strand hard-drawn silicium-bronze con- 
ductor is used, having an area of 0.169 
square inch, a weight between the limits 
of 648 and 676 pounds per 1,000 feet, and 
a resistance of 0.514 ohm per mile at 60 
degrees. The mechanical tests are a 
breaking stress of 14,000 pounds; an 
elongation of 1.25 per cent in six inches; 
an elastic limit of 10,500 pounds; eight 
twists in six inches; and a wrapping test 
of six times round its own diameter, un- 
wrapped and _ rewrapped. Individual 
wires of each conductor are drawn in as 


long lengths as possible and where joints 


are used they are silver-brazed, the con- 
ductors being supplied in standard lengths 
of 2,200 yards. 

For jointing up on the site a twisted- 
sleeve mechanical joint is used, which is 
made by passing the two ends of the 
conductors in opposite directions through 
a copper sleeve, then clamping the wires 
and sleeve together with two clamps and 
rotating the clamps in opposite directions 
until the joint is made in several com- 
plete twists. 

The conductors are spaced 10.5 feet 
apart, and in the case of the intermedi- 
ate towers are arranged in a triangle on 
either side of the tower, suspended on 
six-unit insulators. In the case of the 
anchor towers the conductors are ar- 
ranged vertically on either side of the 
tower and are suspended on six-unit in- 
sulators. For the creek-crossing towers 
seven-unit insulators are used, the con- 
ductors being arranged vertically on 
either side. The suspension insulators 
are ten inches in diameter, and are of 
two types, viz., of the metal-hooded type 
with ball joints for using vertically on 
intermediate towers, and of the link type 
for using horizontally on anchor towers. 
They are made from the best grade of 
non-absorbent porcelain, highly vitreous, 
of uniform hard glaze, dark gray in color, 
with metal hoods of malleable cast iron 
and suspension links of galvanized mild 
steel, the threaded parts being sherardized 
and a special non-hygroscopic cement 
being used for cementing up the parts. 
The arrangement for attaching the sus- 
pension insulators consists of a sleeve 
in which the conductor is clamped, and 
for the anchor insulators a gripping 
sleeve through which the wire is passed 
and fastened with a split nut, all the 
parts being galvanized. 

Each unit with fittings in place is sub- 
jected to a mechanical test of 1.5 tons 
tensile stress for the suspension type, and 
1.75 tons for the strain type, the stress 
being applied for ten seconds in a tension 
testing machine. The completed units 
are subjected to an electrical dry test of 
60 kilovolts for five minutes and 70 kilo- 
volts for one minute, a sine wave at 50 
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cycles being used. The insulators have 
to withstand such tests without flashing 
over or showing any defects. 

The towers are of Siemens-Martin steel 
having a tensile strength of 28 to 32 tons 
per square inch and 20-per-cent elonga- 
tion of standard test pieces, and are built 
in two sections, a superstructure and a 
base riveted to the former on site. Three 


types are used: suspension, anchor and’ 


special towers at creek crossings, about 
500 in all being required. The design 
of all towers is based on a wind pressure 
of 25 pounds per square foot, the sag 
of the wires being regulated to give a 


CREEK CROSSING TYPE 


Fig. 1.—Transmission-Line insulators. 


factor of safety of four at this pressure 
and at a temperature of 50 degrees 
Fahrenheit. The suspension towers are 
designed to withstand any two conduc- 
tors breaking, and the anchor towers to 
withstand all the conductors breaking on 
one side. In addition to the stress due 
to wind, the anchor towers are designed 
for a change in direction of thirty 
degrees from the straight, up to an angle 


of 150 degrees between the circuit, in- 


the vertical or horizontal direction. 

One of the illustrations given by Mr. 
Dickinson, and reproduced herewith, il- 
lustrates the three types of towers used. 
The ordinary towers are 62 feet high 
from the ground and are spaced 500 feet 
apart. The creek-crossing towers are 160 
feet high from the top of the caissons, 
in order to comply with the government 
requirement that no part of the trans- 
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mission line shall be within, 80. feet of 
the water at high tide, and are spaced 
1,175 feet apart. Each creek-crossing 
tower is carried on four caissons, consist- 
ing of cast-iron cylinders, six feet in 
diameter, filled with concrete. One tower 
of each type was tested to destruction at 
the maker’s works. . 


The telephone equipment consists of 
two circuits of No. 14 S. W. G. copper- 
clad wire having a conductivity of 45 per 
cent, a resistance of 17.38 ohms per mile, 
a breaking stress of 44 tons per square 
inch, and a weight of 103 pounds per 
mile. On the land portion of the line 


the telephone circuits are arranged be- 
low the power circuits, one on each side 
of the towers, and are carried on trans- 
position pin-type insulators, intermediate 
telephone poles being placed midway be- 
tween the towers; where the transmis- 
sion line crosses the creeks the telephone 
circuits are placed above the power cir- 
cuits. 
tight, high-tension, terminal telephones, 
which are installed at the power house, 
switch towers, and receiving station, and 
are mounted on marble panels with pro- 
tection devices. A transformer is inter- 
posed between the speaking and ringing 
apparatus and the line, and hearing takes 
place through a rubber tube, which pro- 
vides for safety in the event of the tele- 
phone lines becoming crossed with the 
power circuits. 

>For removing static disturbances in the 


Fig. 2.—Type 


The instruments consist of water- 
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telephone line, in the event of a, fault 
on a power circuit, a special type of 
drainage coil is used. Portable telephone 
sets are also provided. 

A guard wire for protection against 
lightning is arranged over each power 
circuit, and consists of a seven-strand 
steel cable, 0.295 inch in diameter, 0.188 
pound per foot maximum weight, and 
6,400 pounds minimum breaking strength 
for the land portion of the line, and 0.378 
inch in diameter, 0.309 pound per foot 
maximum weight and 11,000 pounds 
minimum breaking strength for the 
creek crossings.: These cables are double 
galvanized and are boiled in linseed oil. 

The equipment at the change-over sta- 
tions in the line consists of four triple- 
pole, single-throw, 100,000-volt, bolt-type, 
out-of-door, disconnecting, air-break 
switches, which are mounted on seven- 


Intermediate Tower. 


Anchor Tower. 


of Tower Construction Used. 


unit insulators fixed on wooden supports 
on the towers and are operated by rods 
from the ground through bevel gears and 
rack. | 

Each of the present circuits will trans- 
mit a load of 15,000 kilowatts at 0.8 
power-factor with a regulation of eleven 
per cent and a line efficiency of 93 per 
cent, and a load of 20,000 kilowatts with 
a regulation of 14 per cent and a line 
efficiency of 91.5 per cent. 


— ee 


Wireless with Germany. 

The wireless-telegraph station at 
Tuckerton, N. J., carries on regular 
communication with the station at 
Eilvese, Germany, over a distance of 
about 4,000 miles. The number of 
words handled each week average 
about 10,000. 


916 


Staff Organized to Handle “Elec- 
trical Prosperity Week” Cam- 


paign. 

Nothing is to be left undone to make 
the “Electrical Prosperity Week” cam- 
paign the greatest trade movement in 
history. The Society for Electrical 
Development, which has charge of the 
campaign, has added to jts staff two 
prominent experts on general public- 
ity, advertising and sales inanagement. 
They are John T. Kelly and C. Rid- 
derhof. 

Mr. Kelly has resigned his position 
as eastern publicity manager of the 
Panama-Pacific International Exposi- 
tion, to become editor of the “Electrical 
Prosperity Week” Campaign News Bu- 
reau. He will handle the general news 
service, besides assisting in the co- 
operative work with chambers of com- 
merce. 

Mr. Ridderhof recently 1esigned his 
position as advertising manager of the 
Hotpoint Electric Heating Company to 
handle the advertising work for “Flec- 
trical Prosperity Week.” 

Besides the foregoing men, the cam- 
paign Executive Committee will have 
the assistance of advisory committees. 

J. A. Randolph, industrial power en- 
gineer for the New York Edison Com- 
pany, and a technical writer of nute, 
is to prepare the trade-press articles on 
the industrial power applications of 
electricity. 

Miss Grace T. Hadley, formerly asso- 
ciate editor of Popular Electricity, will 
write of the application of electricity to 
the home. Miss Hadley is to be house- 
hold editor of the Society’s department 
on home economics. 

A. J. Edgell, vice-president of the Tn- 
ternational Association of Dispiay Men 
will handle the details of the illumina- 
tion end of the big campaign and th2 
co-operative work among merchants 
and civic associations. He now las 
charge of the Display Service Bureau 
of the Society. 

Harry W. Alexander, director of 
publicity for the Society, will have 
charge of all publicity and sales work. 

J. M. Wakeman, general manager of 
the Society, will have entire charge of 


all the details of the campaign. 
Dn a aa 


Meeting of Radio Engineers. 

At the regular meeting of the Insti- 
tute of Radio Engineers held at Co- 
lumbia University, New York City, 
on the evening of May 5, Benjamin 
Liebowitz presented a paper on “The 
Pupin Theory of Asymmetrical Ro- 
tors in Unidirectional Fields.” The 
paper dealt first with a simple circuit 
having no resistance and with a peri- 
odically varied inductance, showing in 
a simple manner that an infinite num- 
ber of harmonics are generated there- 
in. Leading on to the Pupin theory of 
two circuits one of which is radiated 
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in the field of the other and upon which 
a constant voltage is impressed, it was 
shown that the general theory may be 
simplified to the extent that it becomes 
analagous to the first case. The expla- 
nation of Pupin’s theory to the case in- 
cluding condensers was then taken up 
and a general application to the theory 
of the Goldschmidt radio frequency 
alternator was made. 
a eee 


Illumination of Ohio State Capitol 
Building. 

The illumination of the State Capitol 
at Columbus, O., is a notable example 
of co-operation between state and city 
in creating a beautiful and permanent 
electrical display. Standing in the 
center of a ten-acre inclosure in the 
heart of the business section of Co- 
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lamps and there are two circles of 
lamps at the top. The cornice and 
pediment of the building are also out- 
lined by incandescents. Within the 
roof of the dome are concealed lamps 
with reflectors which throw the light 
upward on the American flag which 
floats from the staff. At the apex of 
the latter is an arc of large power. 
The halation about the arc prevents 
the flag from being seen im the pic- 
ture. Waving in the intense white 
light the flag is one of the most at 
tractive features. The streaks seen in 
the left foreground of the picture are 
from the headlights of passing auto- 
mobiles. 
The Ohio Capitol was completed in 
1848. It is regarded by architects of 
the country as a really great building, 
perhaps the finest Doric monument on 


itlumination of State Capitoi Buiiding at Columbus. 


lumbus, the gray, gloomy walls of the 
Capitol gave a somberness to the lo- 
cality at night which did not seem in 
keeping with their surroundings. Op- 
pressed with this fact, an organization 
of local business men made overtures 
to the state authorities for relieving 
the situation. Permission was given 
the body of business men to install at 
its own expense some dignified system 
of lighting up the exterior of the build- 
ing. The problem was submitted to 
an illuminating engineer in New York 
City. He prepared plans which were 
accepted by both state and city, the 
latter represented by the private or- 
ganization mentioned. The necessary 
sum, amounting to $5,000, for the in- 
stallation was raised by popular sub- 
scription. 

With its severe outlines, the Capitol 
lent itself to electrical treatment pos- 
sibly better than a more ornate build- 
ing would have done. As will be seen 
by the illustration, the dome received 
the largest share of attention. Its 
panels are outlined by incandescent 


the continent. Its ground dimensions 
on the ground are 304 by 104 feet. 

The general effect of the illumination 
is striking. Instead of the building ab- 
sorbing the light from the surround- 
ing street, it is itself the central point 
of electrical display. Situated on rather 
high ground, it can be seen for miles. 
On approaching the city on a train 
from the south and west it looms up 
like a great exposition palace. A fur- 
ther effect suggested is that of placing 
concealed lamps back of the massive 
columns, so as to throw them into re- 
lief. The current for the illumination 
is furnished by the state from a plant 
inside the penitentiary walls. 

a Bl ee, 
Electrical Tide Indicator. 

Among the interesting exhibits made 
by the United States Coast and 
Geodetic Survey at the San Francisco 
Exposition is a tide indicator, which 1s 
connected electrically with a sending 
apparatus and float on the water front. 
and shows the rise and fall of the tides 
at Golden Gate. 
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Minneapolis Company Employees 
Hold Show. 


The Employees’ Mutual Advancement 
Association of the Minneapolis General 
Electric Company recently held a spring 
entertainment, the novel features of which 
attracted and interested an audience of 
over 1,500 local electrical men. When 
plans for the entertainment were first 
proposed it was thought to work up a 
small, informal affair, but as preparations 
progressed the variety of talent among 
the members of the association was found 
to be so great that an elaborate program 
of minstrels, music, monologue and danc- 
ing, together with a one-act skit, was 
arranged. The Bijou opera house was 
leased and all the electrical contractors 
of the city were invited. The entire pro- 
duction, from songs to electrical effects, 
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Schenectady, with an address by James 
O. Carr, the newly appointed public 
service commissioner for the Second 
Public Service District of New York. 
Mr. Carr selected “Public Policy” for 
his subject and under this heading dis- 
cussed the relations of public service 
companies with the regulating authori- 
ties, the general public and the employ- 
ers. L. H. Scherck, president of the 
Eastern New York Section, presided 
at this session. Following Mr. Carr’s 
address, J. C. DeLong expressed the 
gratification which all should feel in 
that there is now a member of the 
Commission who through long associ- 
ation with the business is familiar with 
the many problems with which the op- 
erators of gas and electric properties 
are confronted. 
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present was provided by local talent 
connected with the General Electric 
Company. 

The last session of the meeting was 
held on Saturday morning when A. D. 
Dudley, of the Syracuse Lighting Com- 
pany, read a paper on “The Small Con- 
sumer—A Problem.” An animated 
discussion followed. The meeting as 
a whole was voted a great success by 
all of those present. 

IDEENA I ae 


Annual Meeting of the Society For . 
Electrical Development. 

The annual meeting of the Society 
for Electrical Development, Incorpo- 
rated, was held at the Engineering So- 
cieties Building, New York City, on 
May 11, at 10:30 a. m., with President 
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Minstrel Show of Minneapolis Central-Station Employees. 


was staged and produced by the em- 
ployees of the company. Several of the 
department heads took part. The com- 
pany’s band provided the music. 

A novel feature, which appealed to the 
contractors as much as the entertainment 
itself, consisted in the distributing of 
32-page programs, neatly gotten up, in 
which each firm was represented by an 
“advertisement.” The advertisement con- 
sisted in a witty hit on some phase of 
the firm’s business. The contractors car- 
ried these away to treasure as souvenirs 
which will help them to see themselves 
as others see them. 
9+ - 

Meeting of New York Central- 
Station Men. 

The joint meeting of the Empire 
State Gas and Electric Association and 
the Eastern New York Section of the 
National Electric Light Association 
opened on Thursday evening, May 6, in 
the auditorium of the Edison Club, 


The meeting was continued on Fri- 
day morning at the Mohawk Golf 
Club with Mr. DeLong, president of 
the Empire State Association, in the 
chair. This session was devoted to a 
paper by Henry Flood on “Hydro- 


electric Power—Its Generation and 
Distribution.” At 12:30 a buffet 
luncheon was served and at two 


o’clock the delegates reconvened and 
listened to a most interesting account 
by S. W. Stratton of the work of the 
Bureau of Standards. 

Friday evening there was a dinner 
in the ballroom of the club at which 
the delegates were joined by a number 
of representatives of the General Elec- 
tric Company. Mr. DeLong acted as 
toastmaster and called on the follow- 
ing speakers: J. R. Loveioy. W. J. 
Clark; E F. Peck. James O. Carr, T. 
R. Beal, Frank H. Gale and H. M. 
Wilson. Entertainment in the form of 
songs and take-offs on various people 


Henry L. Doherty in the chair. The 
attendance represented considerably 
over a quorum, and the result of the 
ballot for directors was as follows: 

Representing central stations, J. F. 
Gilchrist. 

Representing electrical 
J. R. Strong. 

Representing jobbers, Frank S. Price. 

Representative at large, Charles W. 
Price. 

Treasurer Smieton reported a bal- 
ance in bank of over $75,000, and Gen- 
eral Manager J. M. Wakeman pre- 
sented a report in full covering the 
proceedings of the past year and the 
plans for the ensuing year, with par- 
ticular reference to Electrical Prosper- 
ity Week, to be held the first week in 
December. 

Amendments to the constitution, as 
proposed at the previous meeting of 
the Board of Directors, were adopted 
without change. 


contractors, 


918 


LETTERS TO THE EDITOR. 


The Illuminating Engineering Society. 
To the Edstor: 

It is difficult to see what good pur- 
pose you expect to accomplish 
through your editorial “Financing 
Engineering Societies” in your issue 
of May 1, which took the form of a 
criticism of the management of the 
Iiluminating Engineering Society, and 
particularly of the proposed amend- 
ments to the Constitution of that so- 
ciety. If it was your purpose to ex- 
press in a manner friendly to the so- 
ciety your disapproval of its method 
of carrying on its affairs, and of the 
proposed changes in its organization, 
it would seem that you might have ac- 
complished your purpose better by a 
criticism founded on the facts as they 
exist, regarding which you might 
readily have obtained exact informa- 
tion. 

Regarding your criticism of the fi- 
nancial management of the society 
others are more competent to speak 
than myself, but it will do no harm to 
remind you that, paraphrasing your 
own expression, the society does plan 
its activities in accordance with a 
budget which has been worked out 
to fit the existing income, and that it 
has always lived within its income. 
Therefore your statement that the Il- 
luminating Engineering Society is an 
example of the opposite procedure is 
erroneous. 

With respect to the proposed 
amendments to the Constitution as 
affecting the membership of the so- 
ciety, I am in a position to speak with 
intimate knowledge of what has been 
done and the reasons therefor. It is 
proposed that the society should 
classify its membership into associate 
members and members. The purpose 
of this is twofold. First, to bring it 
in line with other engineering socie- 
ties in which similar practice is prac- 
tically without exception in vogue; 
second, to increase the revenues of 
the society from dues. At the present 
time the society is enabled to main- 
tain its full activity only by the aid 
of revenue obtained from advertising 
in its transactions and from sustain- 
ing memberships. It is believed that 
the society will be in a more health- 
ful condition financially when its en- 
tire expenses are paid by the regular 
dues collected from members. It may 
not be possible to attain this condi- 
tion, but that this is a proper goal to 
strive for seems to be beyond con- 
tention. 

You seem to be much grieved that in 
the proposed amendments to the Con- 
stitution it is provided that only mem- 
bers shall be eligible as officers of the 
society. It is difficult to see what the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


basis for your complaint is. Would 
you consider it desirable that those 
whose connection with illuminating 
engineering is so remote that they 
can enter the society only as associate 
members should be elected officers of 
the society? Or would you consider 
that any one whose interest in the 
society is so slight that he remains in 
the grade of associate membership 
for the purpose of saving $5.00 a year 
would be a proper person to elect to 
an office? As it is associate members 
may still hold office in sections and 
may serve on committees. 


You also stigmatize as absurd the 
disqualification of sustaining members 
for office. Would you consider that 
from the society’s point of view it 
would be desirable that, let us say, 
the Commonwealth Edison Company 
should be president of the I!luminat- 
ing Engineering Society? The restric- 
tions upon sustaining membership 
were very carefully worked out with 
a view to maintaining the financial in- 
dependence of the society, while per- 
mitting those who are interested in its 
work and desirous of furthering it to 
participate financially, and there has 
been no indication that this result has 
not been accomplished. 

Your comparison of the Illuminat- 
ing Engineering Society with the 
American Electrochemical Society is 
a very interesting one. As a member 
of both societies, desirous of further- 
ing the legitimate ends of both, I may 
say that I do not see that your com- 
parison is entirely fair to the Illumi- 
nating Engineering Society. The 
differences between the two societies 
are manifold and manifest. The Illu- 
minating Engineering Society main- 
tains regular offices under a paid as- 
sistant secretary. The American Elec- 
trochemical Society does not do this, 
but avails itself of the voluntary serv- 
ices of some of its members who give 
of their time and substance that the 
membership at large may continue to 
enjoy the benefits of the society at 
the rate of $5.00 per annum. It is 
true that in every active society a very 
great deal of invaluable voluntary 
work is done. In its infancy the Illu- 
minating Engineering Society was 
supported largely in this way. More 
recently, however, since reaching 
man’s estate, it has not seemed wise 
to the Illuminating Engineering So- 
ciety to impose upon some one or 
more good-natured and efficient mem- 
bers a line of routine work for which 
every self-respecting member of the 
society ought to be glad to pay his 
share. It is to be noticed also that 
while the American Electrochemical 
Society publishes most creditable 
volumes of transactions, yet it does 
not bring out volumes of transactions 
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throughout the year as does the Il- 
luminating Engineering Society. The 
latter procedure has the great advan- 
tage of putting the matter brought be- 
fore the society into the hands of the 
membership with a reasonable degree 
of promptness, and not in a volume 
which is put on a shelf without being 
read. There is no question that the 
legitimate expenses of the Illuminat- 
ing Engineering Society as it is be- 
ing run are necessarily greater than 
those of a society like the American 
Electrochemical Society. In other 
words, the Illuminating Engineering 
Society is being operated as some- 
thing more than a $5.00 society. If 
the membership shows a desire to go 
down on to a $5.00 basis, undoubtedly 
this can be done, but the eventual 
result will probably be the shipwreck 
of the society and the loss of all the 
good which now results from its 
work; and it is believed that there are 
in the Illuminating Engineering So- 
ciety a great many members who have 
a real interest in furthering the cause 
of the society, whose connection with 
illuminating engineering is sufficiently 
close so that they can qualify as mem- 
bers if the new provision of the Con- 
stitution is adopted, and who will be 
very glad to pay their own way in 
the society rather than to have part 
of their legitimate expenses paid for 
them. 

To say that the distinction between 
associate member and member will be 
a purely plutocratic one is to make 
the difference between democracy and 
plutocracy $5.00 a year, an absurdity 
of statement which you yourself can- 
not take very seriously. 

Your criticism of the proposed 
change in Article XII is to the extent 
justifMed that the remainder of Article 
XII, which it is not proposed to alter 
in any way, was not printed in the 
statement sent out to the membership. 
There is no proposal to abrogate the 
remainder of this paragraph. 

As to the place and time of holding 
the annual business meeting, it should 
be noted merely that the time is fixed 
and the place indicated in the articles 
of incorporation of the society, the 
society being incorporated under the 
laws of the State of New York. 

In conclusion I may say that it is 
my conviction that the propositions 
now put forth to amend the Constitu- 
tion of the Illuminating Engineering 
Society will bear the closest scrutiny 
and that the proposed measures will 
be furthered by nothing so much as 
by the widest discussion on the part 
of those who, having the welfare of 
the society in view, take care to found 
their arguments on a sure basis of 
ascertainable fact. Clayton H. SHARP. 

New York, May 7, 1915. 
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[Both Dr. Sharp and the writer of 
the letter which follows, seem to have 
overlooked portions of the editorial 
referred to, in which it is suggested 
that any desired distinctions in the 
attainments of members may have 
other than financial recognition, that 
the present sustaining membership 
offers a means for those having the 
will and ability to contribute more 
‘largely to the support of the society 
were it not for the accompanying 
disqualifications, and that it is doubt- 
ful whether the proposed constitu- 
tional change will provide any con- 
siderable extra revenue. As to the 
facts in the case of the Illuminating 
Engineering Society, reference to the 
official records shows a preponderance 
of expenditures over receipts for the 
years ended December 31, 1912, and 
September 30, 1914. The intervening 
nine months show a very narrow 
escape.—EDITor. } 


To the Editor: 

Discussion in the technical press of 
the administration of professional so- 
cieties is, if well meant, a thing to be 
welcomed even when it is confined to 
adverse criticism. Such bodies have, 
like all human institutions, a ten- 
dency toward getting into a rut or 
falling under the influence of over- 
energetic members, sometimes not 
quite disirterested in their zeal; and 
an excellent corrective and deterrent 
is knowledge that any faults of com- 
mission or omission will be subject to 
quick public motive. Even mistaken 
criticism may serve a useful purpose 
through furnishing an opportunity to 
dispel a misunderstanding that may be 
quite widespread. Therefore, what 
follows is not written in criticism of 
the editorial in your issue of May 1, 
entitled “Financing Engineering So- 
cieties,” but rather to set forth some 
of the reasons that led to the recom- 
mendation by a committee of which 
the writer was chairman, of the pro- 
posals in amendment of the Constitu- 
tion of the Illuminating Engineering 
Society that form the main subject of 
the editorial. A general statement of 
the situation that led to the proposal 
of the amendments was sent some time 
ago to all the members of the society, 
and what follows may be regarded as 
supplementary to that statement. 

Taking up first the reference to the 
restriction as to the place of holding 
the annual meeting, it is perhaps un- 
fortunate that a suggested phrasing 
was not adopted reading that this 
meeting shall be held in the state 
where the society is incorporated. The 
annual meeting is a formal corpora- 
tion meeting corresponding exactly to 
a stockholders’ meeting, at which 
election of officers and other matters 
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legally requiring corporative action are 
given effect, though in the case of 
societies, these matters mostly are 
previously decided by vote of the 
membership. The impracticability of 
holding at the same time the annual 
meeting and the annual convention 
becomes evident when one recalls that 
the former is by law required to be 
held on a fixed date whereas the date 
and place of meeting of the convention 
are each year fixed by timely consid- 
erations. 

In regard to the remarks on the 
subject of Article XII of the Consti- 
tution, the only change proposed is 
the addition of the following italicized 
words providing for an omission of 
the formal statement that results of 
balloting shall be presented to the Coun- 
cil and announced by a publication 
in the Transactions of the Society, 
which procedure, of course, has actu- 
ally been followed in the past. It is 
dificult to understand how such an 
addition can be construed to have any 
bearing whatsoever on those sections 
of the same article that relate spe- 
cifically to the manner of amending 
the Constitution. 

The warm defense by the editorial 
of the supposed interests of sustain- 
ing members was doubtless written 
under a misapprehension as to the 
public-spirited relation of this grade 
to the society. The hearty apprecia- 
tion shown from the beginning by in- 
dustrial and other non-individual in- 
terests in the work of the society sug- 
gested the idea of securing subven- 
tions from this source to supplement 
the meager income from membership 
fees and thus prevent or at least for 
a time avert the restriction of its use- 
fulness through inability otherwise to 
cover properly the rapidly growing 
field of work. To this end the grade 
of sustaining member, which perhaps 
should more properly have been term- 
ed sustaining associate, was estab- 
lished. The result showed that the 
confidence in the public spirit of this 
element was not misplaced, and at 
present an annual income of about 
$3,000 is drawn from this source. 
Moreover, this generous aid has been 
extended, though not unexpectedly, in 
a manner highly creditable to the 
donors, no conditions whatever being 
attached. It is very doubtful if any 
of the 33 contributors has ever cov- 
eted a privilege to share balloting 
with the 1,500 voting members. And 
if eligible to office, a president styled, 
The Board of Water Commis- 
sioners of London, Ontario, would be 
an anomaly as embarrassing to the 
elect as to the society. 

Were the grading of the member- 
ship of a professional body an innova- 
tion, criticism of such a proposed 
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policy as being “out of place in engi- 
neering societies” would be worthy 
of careful consideration. At the pres- 
ent time, however, such a condemna- 
tion is an indictment of the long fixed 
practice of engineering societies the 
world over, and therefore any defense 
of the practice would be quite su- 
perfluous. There is, of course, grounds 
for a difference of opinion as to the 
expediency of a society taking such 
a step at a given time. Assuming 
that the principle of gradation is 
well founded, or that a society which 
disregards the principle thereby de- 
prives itself of the full recognition its 
objects and achievements -entitle it, 
thus affecting its usefulness through 
being assigned to an inferior status in 
the sisterhood of societies, the pres- 
ent time seems full ripe for action by 
the Illuminating Engineering Society, 
both with respect to expediency and 
character of membership. If deferred, 
the practical problem of separating 
the membership will cumulatively in- 
crease, whereas at the present time 
there are few who will not be inclined 
to overlook the apparent laxity of the 
proposed method of separation. In 
view of the very recent birth of illu- 
minating engineering, almost all mem- 
bers of the society are pioneers in the 
development of that branch, thus hav- 
ing at least honorary claims for lib- 
eral consideration at the time of gra- 
dation of the society they assisted to 
create. While the proposed method 
of separation may give rise to some in- 
consistencies, time will apply the rem- 
edy. As to future members, gradation 
will be an incentive rather than a de- 
terrent to joining, by rendering mem- 
bership more desirable because of the 
higher status of a graded society in 
the eye of the public. 

As to the editorial comparison with 
the American Electrochemical Socie- 
ty, none will, I believe, challenge the 
tribute paid to that sister body, the 
brilliant career of which has in many 
respects been an inspiration to the Il- 
luminating: Engineering Society, 
founded three years later. Were the 
two societies organized and adminis- 
tered along the same lines, the smaller 
expense of conducting the older body 
would be at least presumptive evidence 
of incompetence on the part of past 
and present officers of the Illuminat- 
ing Engineering Society. In fact, 
however, there is a radical difference 
between the organization of the two 
bodies, and by no means an identity 
of aims or close similarity of fields of 
work, 

In order to prevent effectually the 
Illuminating Engineering Society from 
coming under the domination of any 
geographical group of members, it 
was organized on a sectional basis 
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rendering impossible its control by 
only one section. Owing to the em- 
bryonic state at its foundation of the 
art and science the society was to 
foster, instead of providing for one or 
two annual meetings and the publica- 
tion of annual or semi-annual Trans- 
actions, the desirability of awakening 
immediate and widespread interest in 
the objects of the society dictated the 
plan of monthly meetings of the sec- 
tions in addition to provision for an 
annual convention, and also the plan 
to publish monthly Transactions. In 
order to hasten the development of 
illuminating engineering to the status 
of a science and art and to advance 
its recognition as a profession, work 
was laid out for numerous commit- 
tees with consequent incidental ex- 
pense. Moreover, a general head- 
quarters and staff was necessary in 
order to co-ordinate the work of the 
several sections and to furnish service 
to the large number of active com- 
mittees. 

According to the latest reports 
available, the American Electrochemical 
Society had 1,376 members at the end 
of 1913, and in that year held two 
meetings which were attended by 84 
and 52 members, respectively. The 
two volumes of Transactions issued 
in 1913 aggregated 828 pages, and 814 
pages in 1914. At the end of 1914, 
the Illuminating Engineering Society 
had 1,472 members and published in 
nine monthly sections Transactions 
aggregating 1,072 pages, not counting 
the pages of the miscellaneous depart- 
ment in each section. During that 
year there were 37 meetings of sec- 
tions with an average attendance of 
107 at each, and an annual convention 
was held with a registration of over 
300 and an average attendance of 100, 
40 and 110, respectively, at parallel ses- 
sions. 

In its field the American Electro- 
chemical Society is able to accomplish 
admirably its purposes on an annual 
membership fee of $5.00. The above 
comparison taken in connection with 
the preceding statement of the scope 
of the work of the Illuminating Engi- 
neering Society, indicates clearly why 
the present activities of that society 
could not be maintained were it de- 
pendent solely on the present mem- 
bership fees. In a rational classifica- 
tion the society is, in fact, more near- 
ly related to the American Institute 
of Electrical Engineers, the annual 
dues of which are $20, $15 and $10, 
respectively, for the several grades of 
members. 

It may be asked, and with perfect 
justness, why the society, having fixed 
its annual dues at $5, should not keep 
its expenses within the corresponding 
income. But to have done so in re- 
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cent years would most seriously have 
handicapped its usefulness at a critical 
period; and the endeavor to keep pace 
with a development in no small meas- 
ure due to the very activities of the 
society, met with formal ratification 
by the membership when it sanctioned 
the method of increasing the income 
by accepting grants of money from 
commercial and industrial interests. 

It should also be pointed out that 
notwithstanding the constantly in- 
creasing tax on the resources of the 
society by the rapid expansion of its 
field of usefulness, the balance sheet 
shows a clear surplus of about $1,400, 
forming part of an investment in 
bonds. It can be said with no fear of 
contradiction that few if any profes- 
sional or similar societies in this 
country have ever had as skilful and 
conservative financial management as 
that for which members of the Illumi- 
nating Engineering Society are in- 
debted to its past finance chairman, 
now treasurer of the society. 

In conclusion, the present situation 
seems to be that, if the income from 
the membership cannot be increased, 
the society will soon have to face 
either a decided limitation of the 
service it is capable of giving in the 
advancement of illuminating engineer- 
ing and of the interests of the illumi- 
nating engineer, or of appealing for 
larger support to the class from which 
sustaining members are drawn; and 
the hearty recognition accorded by 
this class in general to the value of 
the work of the society augurs well 
for a favorable response. An organi- 
zation like the Illuminating Engineer- 
ing Society is a necessity to the illu- 
minating-engineering field, and if the 
personnel of that field holds back as 
individuals from providing a full 
measure of support to the present so- 
ciety, thereby obliging it to depend 
more and more for outside support 
in order properly to carry on its work, 
the time is apt to come when the con- 
trol will pass from the former, the so- 
ciety then being controlled by non- 
individual interests in its field, as in 
the case of the National Electric Light 
and American Electric Railway Asso- 
ciations. W. D. WEAVER. 

Charlottesville, Va., May 8, 1915. 


—__+-___ 


Conference of Metermen at San- 
dusky. 

The Meter Committee of the Ohio 
Electric Light Association held the 
third general conference for metermen 
at Sandusky, O., on April 23, at the 
Sloane Hotel, there being 38 members 
present. During the forenoon the 
members who arrived early visited the 
plant of the Sandusky Gas and Electric 
Company, and other places of interest. 
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The formal session of the confer- 
ence was called to order shortly after 
1 o'clock by Chairman A. H. Bryant, 
of Cleveland. Among the guests from 
out of the state were John Gilmartin, 
former chairman of this committee, 
and A. S. Allbright, both of Detroit. 
Papers were presented by C. L. Rohr- 
baugh, of Sandusky Gas and Electric 
Company, and G. W. Strong, of the 
Mansfeld Light and Power Com-: 
pany on “Meter-Testing Methods and 
Equipment in the Smaller Central Sta- 
tions.” W. A. Halliday, of Cleveland, 
read a paper on “Methods of Tests and 
Errors Involved in the Metering Cir- 
cuits Which Require Current and Po- 
tential Transformers.” 

J. L. Wright, of the Toledo Railway 
& Light Company, read a paper on 
“Diplomacy of Metermen in Connec- 
tion with the Public.” General discus- 
sions followed the presentation of each 
paper. 


New Home of American Museum 
‘of Safety. 

On May 4 a reception was held to 
mark the formal opening of the new 
home of the American Museum of 
Safety, in New York City. The museum 
was formerly located in the Engineer- 
ing Societies Building, but in inaugu- 
rating a more effective and compre- 
hensive safety campaign it sought new 
quarters in the working center of the 
city. Its new home at 14 to 18 West 
Twenty-fourth Street is in the heart of 
a great shop and factory district and it 
is hoped that the gospel of safety will 
be brought to thousands of workers. 
Lectures will be held during the noon 
hour every day so that the crowds of 
workers from the streets may come in 
and hear lectures on shop safety and 
sanitation as well as safety, hygiene and 
sanitation in the home. The rooms are 
now on the first floor. This will doubt- 
less lead passers-by to step in, attracted 
by the displays in the show windows. 
The exhibits are carefully arranged to 
illustrate various phases in accident 
prevention and health promotion and. 
together with the models in the museum 
itself, cannot fail to be of educative 
value. 

In opening the new home, Presiden 
Arthur Wilhams pointed out the ad- 
vantages of its new location. He dwelt 
at some length on the enlarged work in 
prospect, particularly that aiming to 
arouse, mothers and parents in general 
to carry the safety movement into the 
home. It is hoped to impress on them 
that safety measures are of value not in 
industrial establishments alone, but can 
be made very effective in reducing ac- 
cidents in the home, minimizing dan- 
gers from fire, decreasing the liability 
to disease and promoting the general 
health of children as well as adults. 


May 15, 1915 
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New Electrical and Mechanical 


Appliances 


The Benco Weatherproof Pull 


Socket. 

One of the new wiring devices 
now ` being actively exploited by 
the Benjamin Electric Manufacturing 
Company, 128 South Sangamon Street, 
Chicago, Ill, is the pull socket illus- 
trated herewith. This is an important 
addition to the popular “Benco” line 
of sockets, as it contains a switch 
mechanism controlled by a pull chain, 
a feature hitherto not perfected in a 
weatherproof socket. 

As a weatherproof socket with any 
sort of switch mechanism, operated 
locally, this socket is a distinct devel- 
opment. All other devices of this class 
have an opening on the side, which al- 
lows moisture or vapor to reach the 
mechanism, making the outfit, there- 
fore, to that extent not strictly 
weatherproof. This is not true of the 


Benco Weatherproof Pull Socket. 


Benco pull socket. The _ chain-pull 
mechanism is unique, in that it oper- 
ates vertically, the chain passing down 
inside the socket shell, at the same 
time being thoroughly insulated from 
the current-carrying parts. 

This pull socket has an interior of 
molded insulating material, and the un- 
derwriters have approved it for a ca- 
pacity of 660 watts at 250 volts. The 
socket may be had in either brass, cop- 
per or aluminum shells. 

The threaded ring on the lower part 
of the socket affords means for the at- 
tachment of shades, globes and re- 
flectors of various types, with fitters 
ranging from 2.25 to 6 inches. 

See tee oer 


White Cross Table Fan. 


An attractive type of table fan de- 
signed especially for use in dining 
rooms, restaurants and the like, has 


been placed on the market by the Lind- 
strom-Smith Company, 1102 South Wa- 
bash Avenue, Chicago, Ill. This fan 
gives a breeze which is of ample vol- 
ume to be comfortable and yet not too 
strong to be annoying. The motor is 
of the universal type which can operate 
either on direct current or alternating 
current of any frequency. It can be 
furnished for any desired voltages 
from 100 to 220. The fan is provided 
with a three-speed regulating device, 
by means of which exactly the proper 
amount of breeze may be obtained. The 
fan is noiseless in operation. 


White Cross Table Fan. 


An ornamental glass bowl is fur- 
nished with the fan, which can be 
placed on top for holding fruit, cake 
or other objects. If the fan is used 


on a library table, the bowl may be 


removed. The entire fan is highly fin- 
ished in nickel and brass and makes 
a very attractive appearance. An eight- 
foot cord and plug is supplied with the 
fan. Rubber feet beneath the base of 
the fan prevent marring of highly pol- 
ished furniture. The fan is 10.5 inches 
high and 9.5 inches in diameter. 
—_—___—_—_2-e-—____- 


Electric Plant for Santo Domingo. 

The need for erecting a new central 
station at Santo Domingo, capital of the 
Dominican Republic, is being strongly 
agitated by both press and public. A 
committee of the municipal council is 
studying the problem of ways and 
means for securing a new plant. 


Polarized Motor Plug. 

In industrial establishments it is fre- 
quently desirable to have a convenient 
means of connecting up electrically oper- 
ated machines of a portable or semifixed 
type by means of interchangeable flexible 
cords. Such an arrangement avoids hav- 
ing the cord trailing to the machine while 
it is being moved. A means of accom- 
plishing this connection has been provided 
by a polarized motor plug recently placed 
on the market by the firm of Harvey 
Hubbell, Incorporated, Bridgeport, Conn. 
The cap for this device is made of an 
insulating composition and provided with 
knife-blade contacts; this cap is perma- 
nently attached to the machine. The 
flexible lead has secured to its end a 
sturdy base with slots fitting the polar- 
ized knife blades of the cap. This polar- 
ity arrangement insures proper connec- 
tion at all times. The body of the base 
is made of composition insulating ma- 
terial and the end is inclosed in brass, 


Polarized Motor Plug. 


thus making it able to withstand severe 
usage. A cord connected with such a 
base can be interchangeably connected 


with any number of machines, each 
equipped with a polarized cap. 
—__—_—_++¢—___ 
New Type of Gasoline-Electric 
Tram Car. 


The installation of a new type of car 
will be witnessed in May or June on 
the Dublin-Blessington tramway line. 
This railway runs for 20 miles through 
an interesting residential, health, and 
scenic district in Ireland, and the sub- 
stitution of electricity for steam will 
render traveling more attractive, par- 
ticularly for those who journey on the 
top of the double-deck cars. 

The ordinary trolley-wire installation 
could not be used on the whole of the 
line, and consequently the managing 
director recommended the adoption of 
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a gas-electric car, designed by himself, 
the current being generated by a gaso- 
line engine mounted in the motor- 
man’s compartment. A novel feature 
is the ingenious method by which the 
cars can also be run over the Dublin 
United Tramway system, taking their 
current from the trolley wire in the 
usual way. | 

This is believed to be the first time 
that the gas-electric and trolley-cur- 
rent systems have been alternated, to 
accomplish which two driving control- 
lers are being provided. One controls 
the car when it is taking current from 
the generating set by the regulation 
of the field of the generator, whereby 
the voltage of the latter is varied, 
thereby supplying the car motors with 
the required voltage at any instant, 
and enabling the speed of the car to 
be regulated according to the grade. 
When running on level track the volt- 
age of the generator will be about 500, 
thereby giving the. maximum speed. 
When ascending grades this voltage 
will be reduced, enabling the generator 
to supply a larger amount of current 
without overloading the engine. This 
is an important factor on this line, 
whose grades are very severe. 

The second controller is provided 
for the purpose of driving the car and 
working the magnetic track brakes 
when running on the lines of the Dub- 
lin tramways, and is of the usual se- 
ries-parallel type. It will also work 
these brakes when used on the Bles- 
sington line, the two controllers being 
interlocked to prevent the motorman 
making any mistake. A set of control- 
lers will be provided at each end of 
the car. a 

The cars will be of the double-deck, 
double-truck type. The car bodies 
will be divided inside into two com- 
partments, one first-class, seating 9 
passengers, and one third-class, seat- 
ing 20 passengers. The entrance will 
be approximately in the center of the 
car. A staircase at this entrance gives 
access to the roof of the car. The 
seating capacity on top is 46. 

Mounted on the driving axle of each 
truck is a Westinghouse 65-horse- 
power, series-wound, 500-volt railway 
motor, coupled to the axle through 
the usual single-reduction gearing. 
The current for these motors will be 
obtained from a 65-kilowatt, 500-volt, 
compound-wound, direct-current gen- 
erator, driven by a six-cylinder gaso- 
line engine developing about 103 brake 
horsepower. 

The car is lighted from a 30-volt dy- 
namo driven off the main set. In addi- 
tion to this a storage battery is pro- 
vided for lighting the cars when 
standing at the terminus. This storage 
battery is also used for starting up the 
main generating set through a special 
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starting controller, the four field coils 
of the generator being connected in 
parallel. Each car will be capable of 
hauling one of the present steam cars 
as a trailer. 

—_—__—_.@-e- T 


Mission-Style Wooden Lighting 
Fixtures and Portable Lamps. 


There is a general agreement 
among architects, interior decorators 
and fixture designers that lighting fix- 
tures should be. of a style and finish 
that harmonizes with the decorative 
treatment of the different rooms. In 
bungalows, smoking rooms and dens 
the mission style is commonly used 
and to harmonize with it there has 
arisen a demand for wooden fixtures 
of appropriate design and finish. 

The Ideal Lamp Manufacturing 
Company, Faribault, Minn., has made 


Pendent Mission-Style Fixture. 


a special study of this type of fixture 
in response to this demand. It has 
placed on the market an extensive 
line of portable table, floor and piano 
lamps, brackets, domes and other 
hanging fixtures. All of these fixtures 
are made of well seasoned oak and 
finished either in golden oak, fumed 
oak, early English or imitation ma- 
hogany. Attractive art glass or ala- 
baster glass panels are furnished. 

A new design in the Ideal line of 
fixtures is shown herewith. The only 
metal about it is the lamp socket. The 
panels in this case are of alabaster 
glass which has small absorption. Di- 
rect light from the lamp is well dif- 
fused through the lower lantern-like 
panels. Much light passes up to the 
upper panels and is reflected down- 
ward through the open space, part be- 
ing diffused by these panels, however, 
to give a pleasing effect to the ceiling 
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of the room and thus. taking away the 
gloominess existing. where all the 
light is thrown downward. The en- 
tire fixture is consequently both eff- 
cient and pleasing in its general effect. 

A unique feature of the equipment 
is the chain suspension made of square 
wood links. This terminates in a 
wooden canopy at the ceiling. The 
over-all length of the fixture as 
shown is 33 inches and its width 15 
inches. The wood can be furnished 
to match the woodwork in the room 
and, if moved to a new location, it 
can be refinished to suit any changed 
requirements in this regard. A small 
lamp only suffices to give good illum- 
inating results with this fixture in a 
room of moderate dimensions. On 
account of the design of the fixture, 
being a modified semi-direct, a light- 
colored ceiling is not required. 

————— 
French Process for Electroplating 
Mirrors with Copper. 

For some time past inventors have 
been seeking a good method for cover- 
ing the back of silvered mirrors in or- 
der to protect the reflecting coating 
from the action of air or of different 
gases. The usual coatings of varnish 
were found unsatisfactory, for the rea- 
son that such varnishes are apt to con- 
tain substances which in themselves, 
or on account of impurities which they 
contain, attack the silvered layer. The 
well known chemist, Liebig, appears 
to be the first to propose an electro- 
lytic deposit of metal on the back of 
the mirrors, but this excellent idea 
could only be applied upon small mir- 
rors except within recent times. 

It was desired to extend this process 
to the large mirrors which are in such 
common use in houses or stores, and 
this was carried out by a copper-plat- 
ing method, in which the current was 
introduced by means of contacts placed 
along the edge of the mirror. But this 
had the great drawback of producing 
ə layer which was much thinner at the 
middle than at the edges, due to the 
increasing electric resistance of the 
silver layer from edge to center. Thus 
the mirror did not receive a thick 
enough layer at the middle parts to 
afford a good protection. In a process 
of copper plating the difficulty was to 
multiply the contacts directly placed 
upon the surface of the mirror and not 
at the edges, so that the current can 
be evenly distributed. A direct mount- 
ing of contacts on the surface was like- 
ly to cause deteriorations to the layer 
of silver, whose thickness is almost 
infinitesimal, about 0.0005 millimeter. 

Herewith is illustrated the new 
French process in which these draw- 
backs are suppressed, it being the in- 
vention of Declère, Grésy and Pascalis. 
The mirror is laid in the electroplating 
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Tanks and Control Apparatus for Electroplating Mirrors. 


bath, or large flat tank, with the sil- 
vered side up, and across the tank at a 
few inches above the mirror are laid 
a number of copper bar anodes, fas- 
tened to the under side of wood cleats. 
One side of the electric circuit con- 
nects to these bars. The originality 
of the process consists in the method 
of bringing the current to the other 
conductor, i. e., the silver layer, with- 
out damaging it, and this is done by 


the use of combs placed across the 


tank at intervals. Each comb consists 
of multiple teeth, a tooth being formed 
by a brass rod with well rounded end, 
telescoping in a brass rod or socket. 
When the comb is brought down on 
the mirror surface all the sliding teeth 
automatically adjust themselves, so as 
to make as many contacts upon the 
silver, using as many combs as are 
necessary to cover the entire surface 
of the mirror. Then the circulation of 
the bath in the tank is carried out by 
a pump, which draws up liquid from a 
vat preferably placed below the floor 
level. Each contact serves for a small 
surface of the mirror. The current 
density is 25 to 30 amperes per square 
meter surface, using about 4 volts on 
the circuit. The current per tooth is 
hence very small, and this gives a uni- 
form distribution of current over the 
‘surface of the mirror, so as to produce 
a continuous and homogeneous layer 
of copper. 

Numerous advantages are claimed 
for the new process. It is now an easy 
matter to make contact by simply ap- 
plying with combs, and much labor and 
- time is saved. The current used is very 


small, which is another good point. 
The brass teeth are insulated clear 
down to the ends, so as not to be acted 
upon by the bath. Again, numerous 
smaller mirrors can be treated at a 
time in the same bath. On the whole, 
the new process is one of great indus- 
trial value. 
——__+ <--> —_— 
Large Installation of Flashers and 
Color Hoods in One Block. 


The accompanying illustration shows 
the corner of Madison and Clark Streets, 
Chicago, and represents some of the most 
elaborate and intricate -flashing effects 
and artistic designs in electric signs. 
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On the Clark Street side there is a sign 
representing a game of pool. The figure 
representing the player goes through the 
various operations of breaking and scat- 
tering the balls, executing some difficult 
draw shots, etc. 

On the Madison Street side is a fac- 
simile of a man bowling, making strikes, 
spares, etc. The Golden Pheasant Cafe 
sign represents a cog wheel action in the 
border and a 140-foot arrow running 
along the side of the building and point- 
ing to the entrance. The remaining signs 
show a variety of spectacular effects, such 
as fire works, twinkling borders, flames, 
unique spelling and various other effects 
which are quite new. 

The Reynolds Electric Company of 
Chicago calls attention to the fact that 
there are 12 Reco flashers operating the 
various signs shown in the illustration. 
All of the signs are tastily decorated in 
colors and there are not less than 8,000 
Reco color hoods on the signs. 

The signs are the output of the Fed- 
eral Sign System (Electric), J. D. 
Ahearn Company and the Haller-Consoli- 
dated Company. 

The above shows what can be done in 
the way of electrical advertising where 
city ordinances are unfavorable to signs 
extending across the sidewalk, as is the 
case at present in the city of Chicago. 
That the various signs are a paying in- 
vestment is easily proven by expression of 
the various owners, who state they would 
not be without their signs at five times 
their original cost. 

These signs have served to make Clark 
and Madison Streets a most popular 
corner after dark and are attracting a 
great deal of new business. 

——————————— 

The dreadnaught Caltfornia, to be con- 
structed at the New York Navy Yard, 
will be the first battleship propelled by 
electric motors. 


Flashing Signs and Displays at Prominent Downtown Corner In Chicago. 
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Automatic Reclosing Circuit- 
Breakers. 

A new line of circuit-breakers is being 
put on the market by the Automatic Re- 
closing Circuit Breaker Company, Co- 
lumbus, O. These breakers are a new 
departure in the application of circuit- 
breakers for direct-current circuits since 
they not only open the circuit in case of 
overload, but automatically reclose as 
soon as the short-circuit or overload 
condition is removed. The overload set- 
ting has a range of 50 per cent below 
rating to 50 per cent above. An adjust- 
ment is also provided so as to permit the 
breaker to reclose on any desired amount 
of load resistance. This renders the 
breaker capable of distinguishing between 
a short-circuit condition and the resist- 
ance offered by lamps or self-starting mo- 
tors remaining connected across the line. 

These breakers are very ruggedly con- 
structed and are capable of withstanding 
severe operating conditions. The main 
contacts are of the usual laminated-brush 
construction with auxiliary carbon tips 


Fig. 1—Large Circult-Breaker Closed. 


for rupturing the arc. The breaker is 
operated by two electromagnets, and is 
provided with an air dashpot to regulate 
the time the breaker will remain open, in 
case no short-circuit exists. 

These breakers have been developed for 
the protection of direct-current generators 
and rotary converters and also for 
branch-circuit protection. Since they are 
entirely automatic and require no attend- 
ant, they may be located at any conven- 
ient point in the distribution system. 

The theoretical circuit for such a 
breaker is shown in Fig. 2. In operation 
the main contact is held closed by the 
acton of an electromagnet, the plunger 
of which engages an arm pivoted at the 
point P and having a roller at the other 
end which is moved upward along the 
surface of a brush arm which carries the 
main contact brush. 

The closing coil is connected in shunt 
with the generator circuit between points 
1 and 2. At the instant the breaker starts 
to close current is taken at full potential, 
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but after the breaker closes a resistance 
R, is in circuit with the closing coil, this 
resistance being of such value as to limit 
the energy input to the closing coil to a 
few watts. In Fig. 2 the parts are shown 
in normal closed position. Suppose a 
short-circuit should occur in the load cir- 
cuit as at N; an excessive current would 
then flow through the series coil and its 
core Cı would be drawn upward and its 
projection cause the bell-crank lever con- 
tact L to open the circuit of the closing 
coil at A, thus allowing the opening of 
the main contacts. At the instant that L 
is moved out of contact with 4, latch H 
is actuated by spring S: to lock L so as 
to prevent its return to contact with A, 
until H is thrown out of engagement. It 
is now evident that the circuit of the clos- 
ing coil cannot be closed except by the ac- 
tion of the trip coil which controls the 
latch H. 

After opening the main contacts two 
things take place: first, a small index 
current is permitted to flow around the 
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THEORETICAL CIRCUIT OF AUTOMATIC“ 
RECLOSING CIRCUIT BREAKER. 


Fig. 2.—Principle of Operation. 


break through R: and Rs; second the 
dashpot descends, bridging the opening in 
the trip-coil circuit at K. The current 
now flowing through R: has two paths 
by which it may flow to the opposite or 
negative side of the line. One of these 
paths is through the trip coil to M and 
the other through the low resistance Rs 
and short-circuit at N and the negative 
line to M. Now so long as the load re- 
sistance or short-circuit resistance is very 
low the greater part of the index current 
is shunted around trip coil, but as soon 
as the short-circuit at N is removed, the 
load resistance will be such that enough 
current will be forced through the trip 
coil to cause it to operate and release 
latch JI, thus permitting L to close the 
operating coil of the circuit and thereby 
the main contacts to be closed by the ac- 
tion of the closing coil. 

The automatic reclosing of these cir- 
cuit-breakers works beautifully. It is se- 
lective and reduces the circuit interrup- 
tion to the lowest possible amount. 
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Annual Celebration of Century 
Engineering Club. 

More than 150 were present at the an- 
nual dinner and smoker of the Century 
Engineering Club, an organization of the 
employees of the Century Electric Com- 
pany, St. Louis, Mo., manufacturer of 
Century single-phase motors and fans, 
which was held in the banquet room of 
the American Annex Jovian Hotel, on 
May 4. The officers and directors of the 
company were guests of honor. 

The program for the evening was of 
unusual interest. E. S. Pillsbury, presi- 
dent of the Century Electric Company, 
addressed the club on “Employees as 
Stockholders,” a subject quite apropos 
since at least one-third of the employees 
are stockholders. R. J. Russell, secre- 
tary and sales manager, spoke on the sale 
cf Century products in the United States 
end foreign fields. Toasts were given by 
the other officers and directors. The en- 
tire vaudeville and musical program 
which followed was furnished by mem- 
bers of the club. Those who participated 
included Paul Clark, J. W. McRae, J. J. 


Fig. 3—Smaller Circult-Breaker Open. 


Becker, R. B. Hickey, E. Kummings and 
the Century Orchestra. 

The organization during the past year 
kas directed its efforts along educational 
and co-operative lines. The officers of 
the club are: J. M. Chandlee, president; 
E. A. Ross, secretary; J. L. Woodress, 
chairman Program Committee; J. 
Kramer, chairman Entertainment Com- 
mittee. 


Sperry Gyroscopic Aeroplane 
Stabilizer. 

The Sperry gyroscopic aeroplane 
stabilizer is designed to take care auto- 
matically of the stability of an aero- 
plane under all conditions of service. 
An important adjunct to the device is 
the anemometer, which keeps the aero- 
plane from falling below the critical 
speed, thus preventing stalling. 

The fact that the stabilizer corrects 
disturbances at their incipiency, instead 
of waiting until they have reached con- 
siderable magnitude is responsible for 
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its very decidedly superior control. 

The stabilizer is practical for mil- 
itary and sporting purposes, as it re- 
lieves the pilot from nervous and 
physical fatigue consequent to long 
flights, especially in rough weather, and 
allows him to direct his attention to 
other important matters, such as mak- 
ing observations, signaling, drawing 
maps, dropping bombs, etc. 

The double generator employed fur- 
nishes three-phase alternating current 
and 20-volt direct current. The former 


is used for spinning the four small 
gyroscopes and the latter for operating 
the magnetic clutches of the servo 
motor and various other supplementary 
It also charges a special 20-volt 


uses. 


View cf Aeroplane Mechanism, Showing Gyroscopic Stabilizer. 


Exide storage battery which weighs 
about nine pounds. 

The gyroscopes continue to spin for 
practically an hour after the aeroplane 
motor has stopped. The the 


battery is to supply direct current for 


use of 


operating the magnetic clutches, which 
in turn the controls, after the 
aeroplane motor has stopped. This in- 
sures stability at all times. 

_ These stabilizer sets have been pur- 
chased by the principal governments of 
the United States 


move 


Europe, as well as 
government. 

In the accompanying illustration the 
gyroscope equipment is seen as applied 
to a biplane. In tests of this device in 
flight a daring passenger has walked 
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out to a considerable distance between 
the planes without causing the aero- 
plane to be thrown out of balance or 
giving the pilot any trouble in ma- 
neuvering the craft. 

—eo 


An Attractive Exhibit of Linemen’s 
Tools. 


The accompanying illustrations show 
the attractive exhibit of linemen’s tools 
which is being shown with great suc- 
cess at the Panama-Pacific Interna- 
tional Exposition at San Francisco, 
Cal. 

The exhibit is set up on two large 
panels and gives a comprehensive sur- 
vey of the linemen’s tools and other 


electrical specialties 


manufactured by 
Klein & 
Chicago, 


Mathias 
Sons, of 


Ill. 
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Pittsburgh Electric Washer and Wringer. 
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Pittsburgh Electric Washer and 
Wringer. 

A new and improved type electric 
washer and wringer is now made by 
the Pittsburgh Gage & Supply Com- 
pany, Pittsburgh, Pa. It is illustrated 
herewith. This washer is so con- 
structed that all moving parts are in- 
closed. There are no belts or pulleys 
and consequently no danger of hands, 
fingers or clothing becoming caught in 
the mechanism. 


The machine is made heavy and sub- 
stantial, with strong gears so as not 
to strip. The tub is of copper, tinned 
inside and perfectly smooth, and will 
not rust or corrode. Two sizes of 


San Francisco Exhibit of Klein Tools. 


machines are made. One has a capac- 
ity of 8 sheets and the other 14 sheets. 
All machines are guaranteed for five 
years. 

The Pittsburgh electric is a cylinder 
type of washer. The clothes 
are put into a perforated 
zine cylinder which revolves 
and reverses; the hot water 
and suds are forced through . 
the meshes of the clothes, 
and all dirt removed with- 
out any rubbing or wear on 
them. 

One of the features of 
this machine is the reversing and swing- 
ing wringer, which is of heavy con- 
struction, well braced and cannot sag 
out of shape. The wringer can be 
swung around to three different posi- 
tions so that the washer does not have 
to be moved or heavy clothes lifted. 
The wringer is equipped with sliding 
drip board, and there is a safety re- 
lease to prevent accidents. Both 
wringer and washer can be operated at 
the same time. 

The 
and simple, there being only two levers 
washer and 


entire device is very compact 


to start, 
wringer. 


stop or reverse 
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Switching Equipment in Plant of 


Indiana Railway & Light Com- 

pany. 

The question of providing additional 
generating-plant capacity is one that con- 
fronts every wide-awake central-station 
manager, and is a problem often difficult 
te solve. 

By giving due consideration to the ulti- 
mate station requirements it is often pos- 
sible to prevent increased expense at- 
tendant upon the failure of equipment to 
withstand the demand of a normal in- 
crease in capacity. There are numerous 
cases on record where the scrapping of 
an entire switching equipment, that was 
otherwise entirely suitable, has been nec- 
essary to render the operation of a plant 
safe. Cases are also in evidence where 
the complete destruction of the plant was 
due to the failure of a breaker to clear 
a short-circuit, the plant having grown 
beyond the rupturing capacity of the 
breaker. 

No attempts will be made here to dis- 
cuss the question of rupturing capacity of 
oil circuit-breakers, as it has already 
been fully covered by technical papers 
and societies, except to say that the en- 
gineers of the Westinghouse company and 
other manufacturers have conducted ex- 
tended investigations, which have been of 
great value in the design of power sta- 
tions. 

The plant of the Indiana Railway & 
Light Company, Kokomo, Ind., is an ex- 
cellent example of the modern applica- 
tion of switching equipment to meet the 
demands of increasing station capacity. 
The original switchboard which was in- 
stalled previous to the investigations 
above mentioned contained a number of 
oil circuit-breakers suitable for approx- 
imately 6,000 kilovolt-amperes capacity. 

The new eleven-panel switchboard 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


| TF. 


l y i 


we 


CO 6000000090800000C0090 
o o 


-N 


6 68 60 89 09 


Vol. 66—No. 20 


Fig. 1.—Switchboard in Plant of Indiarfa -Railway & Light Company. 
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shown in Fig. 1 was designed to meet a 
definite ultimate station capacity of ap- 
proximately double the original capacity, 
with a provision for doubling this later 
on by simply changing four of the cir- 
cuit-breakers to heavier capacity at a 
minimum expense. The other breakers 
are suitable for the maximum capacity 
required. 

There are installed a number of oil 
circuit-breakers with an automatic rating 
within the limits of the original installa- 
tion, namely about 6,000 kilovolt-amperes. 
By a commonly accepted rule, an auto- 
matic breaker rating may be doubled by 
imposing a definite minimum time limit of 
two seconds on opening the breaker, or 
what amounts to the same thing, using 
the breaker non-automatically. These 
breakers are applied accordingly, two be- 


‘ing used as generator switches, and two 


Fig. 2.—Rotaries and Lightning-Arrester Equipment. 


others as auxiliary group-feeder breakers 
with a dennite time-limit relay. 

The board,.as shown in Fig. 1, con- 
tains in addition to the breakers men- 
tioned, the usual complement of instru- 
ments for the control of exciters, turbo- 
generators, rotary converters and feed- 
ers. 

Fig. 2 gives a general view of the in- 
stallation, showing lightning  arresters 
and rotaries in the foreground. The 2,- 
200-volt busbars, it will be noted, are 
mounted up above the board. This is on 
account of the following reason: Provi- 
sion is made for accommodating later 
ar auxiliary set of the busbars to enable 
any feeder circuit to be transferred in 
case of trouble. This transfer would be 
to a separate auxiliary oil circuit-breaker 
fed by an auxiliary bus which virtually 
gives the advantage of double bus sys- 
tem at a great saving in space and cost. 

A particularly noticeable feature of 
this installation is the mounting of the 
circuit-breakers and disconnecting switch- 
es on pipe framework, the former being 
operated from the panels by means of bell 
cranks and levers. This arrangement al- 
lows seven feet clear headway between 
the board and the frame, also between 
the frame and the wall, and ten feet from 
the board to the wall. 

Another feature of special interest is 
the addition of an automatic control fea- 
ture on the horn-gap switches. A small 
switchboard panel (shown in Fig. 2), 
mounted near the lighting arresters con- 
t:ols by means of levers and bell cranks 
the horn-gap switches, and permits their 
opening on overload or short-circuit, the 
operating being effected by means of cur; 
rent transformers connected in the 2,200- 
volt side of the two-to-three-phase trans- 
formers. 

Se ee 

Nearly 6,000,000 electrical horsepower 
are available from the water powers of 
Norway. 
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ATLANTIC STATES. 


READING, MASS.—This town has 
voted to appropriate $12,000 to extend 
its electric light service into the neigh- 
boring towns of Wilmington, North 
Reading and Lynnfield. 


HARRISON, N. J.—In connection 
with plant extensions, the Crucible 
Steel Company of America will erect 
a new power station on Cumberland 
Street. The company is also planning 
for the erection of a new electric sub- 
station. S 


JERSEY CITY, N. J.—Governor 
Fielder has approved a bill providing 
for the erection of a power plant for 
the County Institutions at Snake Hill. 
It is planned to have the new plant 
also provide service for lighting the 
ccunty boulevards. The Board of 
Freeholders will build the plant. A. 


PARKERSBURG, W. VA. — The 
Parkersburg Electric Company has 
been incorporated with a capital of 
$100,000, and is to establish an electric 
plant. 


SPRING HOPE, N. C.—The Eastern 
Carolina Power and Light Company 
has been incorporated with a capital 
stock of $50,000, to establish an elec- 
tric plant. ' 


NORTH CENTRAL STATES. 


ATHENS, O.—In connection with 
the complete reconstruction of the 
city’s lighting system and the electric 
plant by the Hocking Power Company, 
which will take place shortly, the city 
is contemplating putting in 80-watt 
nitrogen lamps in place of the 250- 
watt Mazdas at present used, as it is 
understood a saving of $30 a year can 
be accomplished by the change. 


DAYTON, O.—The project which 
was defeated a few months ago, an 
election to pass upon a bond issue for 
a municipal electric plant, is to be re- 
vived, representatives of the Socialist 
element being engaged in securing pe- 
titions for the election. A bond issue 
of $500,000 is proposed, and petitions 
have been placed in various parts of 
the city to enable the voters to sign 
them. The signatures of 10 per cent 
of the voters are required. L. 


DAYTON, O.—At the quarterly 
meeting of the board of directors of 
the Dayton Power and Light Company, 
the following officers were elected, to 
‘take office on and after July 1: Presi- 
dent and general manager, F. M. Tait; 
associate general manager and en- 
gineer, O. H. Hutchings; commercial 
manager, T. F. Kelly; secretary and 
treasurer, L. K. Funkhouser; assistant 
secretary and assistant treasurer and 
auditor, O. E. Howland; superinten- 
dent, O. B. Reemelin; power engineer, 
J. C. Matthieu; engineer of power 
plants, substations and heating sys- 
tems, C. H. Spiehler. 


ZANESVILLE, O.—C. W. A. Wil- 
son, president of the Southeastern Ohio 
Railway, Light and Power Company, 


has been appointed receiver of that 
organization upon application made by 
i. M. Brown, of Wheeling. Judgment 
for $14,080 due on notes was rendered 
in five suits. 


SPRINGFIELD, ILL.—Bills have 
been passed by the House of Repre- 
sentatives appropriating $140,000 for the 
installation of a new lighting and heat- 
ing plant at the state capitol, and to 
provide $5,000 for new electric eleva- 


tors. 


CADILLAC, MICH.—The city has 
accepted the proposition of the Cadil- 
lac Merchants’ Association to pay for 
the cost of installing the boulevard 
lighting system in Cadillac, providing 
the city will pay for the maintenance 
of the system. Address city clerk. 


BEMIDJI, MINN.—The local elec- 
tric plant has been sold to the Minne- 
sota Electric Light and Power Com- 
pany. Charles Warfield, who, in part- 
nership with his brother, Andrew, for- 
merly owned the plant, has been ap- 
pointed local manager. 


HENDRUM, MINN.—A proposition 
for the installation of an electric light 
system to cost $5,000 will soon be 
voted upon. Address O. P. Bognes. 


RUSSELL, MINN.—The council has 
voted $7,000 for an electric light and 
power plant. Arrangements are being 
made to begin work on it in the near 
future. 


ELDORA, IOWA.—It has been decid: 
ed by the Iowa River Light and Power 
Company, located at Eldora, to spend 
about $50,000 to improve their prop- 
erty during the present season. 


SIBLEY, IOWA.—A vote for the in- 
stallation of an electric light system has 
been carried. Address town clerk. 


GARDEN CITY, S. D.—Public dis- 
cussion of the lighting needs of this 
city has resulted in the granting by the 
council of a franchise to install a mod- 
ern electric lighting system. The 
franchise went to G. F. Von Egeler, 
who will soon install an electric light 
and power plant. 


EMPORIA, KANS.—Gilman Elec- 
tric Company has been succeeded by 
Central Electric Company, A. R. Gad- 
berg and R. B. Thomas, proprietors. 


PRATT, KANS.—The city commis- 
sioners have let a contract for the con- 
struction of a city lighting plant to the 
Connor Construction Company, of Kan- 
sas City, the price being $47,262. 


SOUTH CENTRAL STATES. 


LOUISVILLE, KY.—The Bland 
Electric Company is lowest bidder on 
the contract for the wiring installation 
at the new fire engine house the Board 
of Public Safety of Louisville is build- 
ing at Maryland Avenue and the Bards- 
town road. 


LOUISVILLE, KY.—The Childers 
& Waters Company, for some years one 
of the leading electrical and supply 
houses of the citv. has amended its 


charter so as to change its name to 
the Childers & Waters Electrical Com- 
pany. The step was taken in order 
that the nature of the company’s busi- 
ness could be determined from the 
name. C. C. and B. D. Childers and 
Frank L. Waters and William Ziegler 
are the members of the company 


RUSSELLVILLE, KY.—A move- 
ment has been organized for instal- 
lation of a “white way” here, the light- 
ing standards to extend from the new 
Louisville & Nashville depot to the 
public square. 


SMITH’S GROVE, KY.—The Town 
Board has agreed to contribute $150 
by appropriation or raise it by sub- 
scription toward purchase of the lot 
on which J. Edmunds, of Pembroke, is 
to establish an electric light plant for 
this place. In this connection Mr. Ed- 
munds is endeavoring to ascertain 
whether an ice plant in connection with 
the electric light plant could be made 
to pay. . 

STITHTON, KY.—The Greenup 
Electric Company, which operates the 
electric plant here, has discovered po- 
tential hydraulic energy in a constant 
quantity three miles from the city and 
is planning to construct an aqueduct 
with which the water may be piped to 
the plant and put into service to oper- 
ate the generating equipment. 


ABILENE, TEX.—The Abilene Gas 
and Electric Company, which is a sub- 
sidiary of the American Public Serv- 
ice Company, will enlarge its central 
power plant here by installing addi- 
tional machinery and equipment, pre- 
paratory to extending its power and 
light service to the towns of Clyde, 
Putnam, Baird and Cisco. It will build 
a transmission line 48 miles long, con- 
necting these towns with the plant at 


Abilene. G. Caffrey is man- 
ager. y D. 
HOUSTON, TEX.—The Houston, 


Richmond & Western Traction Com- 
pany has been organized here. It has 
a capital stock of $50,000 and its pur- 
pose is to construct an interurban elec- 
tric railway between Houston and 
Richmond, a distance of about 35 miles. 
Incorporators, Ed Kennedy, W. W. 
Thomas and J. C. Eganhouse. The 
building of a power house is involved 
in the plans. i 


NORTH PLEASANTON, TEX.— 
L. B. Myers, of El Reno, Okla., and as- 
sociates will construct a combined elec- 
tric light and power plant and ice fac- 
tory here at a cost of about $40,- 
000. 


TEMPLE, TEX.—An election will 
be held here June 1 to vote on the 
proposition of issuing $40,000 of bonds 
for installing an electric fire alarm sys- 
tem and the erection of two fire sta- 
tions. 


VICTORIA, TEX.—The city has 
voted in favor of the issuing of $40,000 
bonds for the erecting of a municipal 
lighting plant, 
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WESTERN STATES. 


BATTLE MOUNT, NEV. — The 
Lander Electric Light, Power and 
Water Company is preparing to erect 
a power house west of town on a site 
recently purchased for that purpose. 


RENO, NEV.—Articles of incorpor- 
ation have been nled here tor the Ne- 
vada Gas. Heat and Light Company, 
with a capital stock of 81.500.000 by H. 
H. Dunbar. C. C. Manker. T. B. Wake- 
neld. G. E. Waketieid and J. Smith. 


KELOWNA, B. C.—The City Coun- 
cil has taken up with the engineering 
firm of DuCane, Dutcher & Company, 
ot Vancouver, B. C., the proposition of 
constructing a municipal hydroelectric 
light and power plant in this city. same 
being estimated to cost approximately 
$120.000. Reported the proposition of 
issuing bonds for the sum above named 
will be placed before the voters in the 
near future. O. 


MONTESANO. WASH. —Geo. E. 
Tildens. of the Seattle Bond and Brok- 
erage Company. is promoting a power 
proposition to furnish electricity to the 
towns of southwest Washington. The 
proposed power site is at or near Lake 
Cushman. 


MORTON, WASH.—F. M. Broad- 
bent. president of the Morton Strate 
Bank. and owner of the Morton Elec- 
tric Company. here. recentiy sold the 
power plant to C. O. Smith. of Pe Ell, 
Wash.. for a price reported to be ap- 
proximately 320.000. It is understood 
the new owner will expend = several 
thousand dollars immediately in mak- 
ing improvements and extensions. O. 


SEATTLE. WASH.—G. A. Collins, 
I. G. Smith Building. Seattle. has been 
granted an electrical power and light 
Iranchise by the County Commissioners 
ot King County. to supply Vashon and 
Maury. with light and power. A com- 
pany has been organized. with Mr. Col- 
lins at the head. which will build a 
power plant and construct transmission 
lines. over the islands. It is reported 
otncially the company will expend not 
less than $20.000 in the construction of 
a power plant alone. 


SEATTLE. WASH.—Mavor Hiram 
C. Gill has directed Superintendent of 
Lighting. J. D. Ross. to obtain options 
for electrical current from the large 
lumber milis ot Seattle so that. re- 
cardless of the sealing of the impound- 
ing basin at the New Masonry Dam, 
Cedar Falls. or the construction of an 
acditional unit to the municipal steam 
auxiliary at Lake Union. the light de- 
partment will be assured of suincient 
power at ail times to serve city light 
and power patrons and to take care of 
increasing business. O. 


BEND. ORE.—John  Steidl and 
Thomas Tweet have been granted a 
general electric tranchise by the city 
council. 


ONTARIO, ORE.—The City Council 
is considering an application for a fran- 
chise tor electric power asked by the 
Dead Ox Flat Irrigation Company, 
which owns power rights on the Pay- 
ette River. 


SANTA BARBARA, CAL —A com- 
mittee has heen appointed to arrange 
tor the instailation of ornamenta! liznts 
on State Street extending from Sela to 
the beach. 

WESTVILLE. CAL.—The Herman 
Mine Company is preparing to install 
an electric plant here this spring. 


PROPOSALS. 
LIGHTING FIXTURES. — Sealed 


Proposals will be received by James A. 
Wetmore. Supervising Architect. Wash- 
ington, D. C.. until June 3. for furnish- 
ing and installing new lighting nxtures 
in the United States subtreasury at 
New York City, in accordance with 
plans and specincations. 

WIRING SYSTEMS.—Seated bids 
will be received by James A. Wetmore, 
Acting Supervising Architect. Wash- 
ington. D. C., untu! May 25. tor changes 
in plumbing. conduit and wiring sys- 
tem and lighting nxtures in the United 
States post office and court house at 
Parkersburg, W. Va, in accordance 
with drawings and specincations. 


FOREIGN TRADE OPPORTUN- 


ITIES. 

[.4idresses may he chromed from the Partan of 
Forevsm sri foomesty Commerce. W ozsairg a 
D.C., orus rane Foces at Boston, New 
ftcsmis, Cescacr. St. Lows New Oring. ee 
ang Sam cere Sa ih rye om separsie sheet For 
Gach trem ams giie Be mame, | 

XO. 16.555. ELECTRICAL SUP- 


PLIES.—An American consular omcer in 
China transmits a report relative to an 
opportunity for the sale of electrical sup- 
plies. A pamphlet relative to this op- 
portunity may be examined at the Bureau 
of Fereign and Domestic Commerce or 
its branch omces. 


NO. 16.617. ELECTRICAL GOODS. 
—An American consular omcer in Spain 
reports that a business man in his district 
desires to represent American manutac- 
tures of electrical goods. Correspondence 
and literature should be in Spanish. 

NO. 16.619. MINING AND ELEC- 
TRICAL MACHINERY.—tThe Depart- 
ment of Commerce is in receipt of a let- 
ter from a foreign commission merchant. 
who ts now in the United States. stating 
that he desires to secure agencies for the 
sale of mining. mechanical and .electrical 
machinery and instruments. He states 
that he desires exclusive agencies for 
Netherlands ard its colonies: he has been 
dealing with his government for 17 vears. 


Foreign and American references are 
given. 
NO. 16.639. ELECTRICAL SUP- 


PLIES.—An American consular officer 
in Portugal transmits a report relative 
to an opportunity tor the sale ot elec- 
trical supplies. Samples of cartridge 
fuses desired may be examined at the 
Bureau and its branch oces. 


NO. 16.654. ELECTRICAL SUP- 
PLIES.—An American consular officer 
in Italy reports that a business man in his 
district is desirous of communicating with 
American manufacturers of electrical 
wire, switches. incandescent lamps. etc. 


XO. 16.593. ELECTRIC FIX- 
TURES. STOVES. ETC.—A firm in 
Russia. which has already placed orders 
in the United States for electric lamps, 
informs an American consular omcer that 
it desires to receive catalogs and price 
lists from American manufacturers of 
electric chandeliers. brackets. wall nx- 
tures. and table lamps: electric appliances, 
such as heaters, sadirons. chatng dishes. 
tethers. hair curlers. cigarette huhters and 
noveities: electric wires. Correspondence 
should be conducted in Russian or French. 


NO. 16.741. ELECTRICAL GOODS. 
—A business man in Spain informs an 
American consular officer that he wishes 
to represent American mrms which may 
care to scil electrical goods in that coun- 
try. He states that he will also buy di- 
rect. Catal zs and correspondence should 
be in the spanish lanvuace. 
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NEW PUBLICATIONS. 


UTILITIES AND MUNICIPALI- 
TIES —Comments on the attitude of 


American cities toward the wiin 
probiem. in the form of two lec- 
tures by Morris L. Coesxe. director 


or pubiic worxs of Philadelphia have 
been published by the author under 
the title or “Snapping Cords.” ard cop- 
ies may be had upon apodiication. The 
lectures were delivered at variocs East- 
ern universities. 

UNIVERSAL ELECTRICAL DiI- 
RECTORY.—The 1915 edition of the 
“Universal Electrical Directory” kas 
appeared. The American section has 
been much improved but s:ill leaves 
much to be desired as to Ciass:ncation 
The foreign sections will prove very 
useful to Americans. manufacturers 
and others. The velume is puditshed 
by H. Alabaster. Gatehouse & Com- 
pany, 4 Ludgate Hill. London. Eng. 


NEW INCORPORATIONS. 


HASKELL, TEN .—Haskell Ice and 
Light Company: capital stock, $20.0%). 
Incorporators: Morgan T. Jones. Georg 
T. Scales and W. G. Swenson. 


POMEROY, O.—The Okio River 
Electric Railway & Power Compary. 
recently incorporated with a capiz 
stock of $10.03). has reduced its capi- 
talization to 31,000. 


CARUTHERSVILLE. MO. — The 
Caruthersville-Kennett Electric Lizkt 
and Power Company has been incorpo 
rated with a capital of $2t ue by Tos 
S. Wahl and others. 

CORTLAND. O. — The = Cort‘acd 
Lighting Company has been incor; or- 
ated with a capital of $5.000, by O. M. 
Richards and others. to deal in elec- 
tricity. power. heat. light. etc. 


GENEVA. N. ¥.—Sign Ad Compary 
Inrorperated, electrical adv ersiz 
signs, etc. Capital. 350.009. The incor- 
porators are: Wilmer S. Falion. Maa 
rice B. Patch and Henry A. Wheat. 


DALLAS, TEX.—The Mitchet! Etec- 
tric Garage and Storage Battery Com- 
pany has been organized here with a 
capital stock of $5.000. Incorporators: 
C. Mitchell, Max Rotham and A. Kra- 


mer. D. 
CINCINNATI, O—The — Electric 
Service Company has increased its 


capital stock from $10.000 to $25.00 
for the purpose of providing for accér 
tional facilities for handiing its busi 
ness. 

CHERRY VALLEY. ILL — The 
Cherry Valley Licht and Power Com- 
pany has been incorporated with a capi- 
tal of $15.000. by Louis Koth ard 
others, to manufacture and furnish eiec- 
tricity. 


NEW YORK. N. Y.—New York Ap- 
phance peta on: to manufacture 
electrical appliances. dynamos. ete. 


Capital, $10.000. The incorporaters are 
Samuel L. Marcus. David Herman and 
Stephen K. Rapp. 

TERRA ALTA. W. VA—The Terra 
Aita Lighting Company has been ie 
corporated with a capital of $23.000, 

H. C. Adamson and others. to pete ze 
an electric lighting plant. Main omce 
at Waynesburg, Pa. 

JAMAICA, N. ¥.—Movon Electrical 
Contracting Company, Incorporated. 
Capital, $1.000. The incorporators are 
Altred A. Green. Brooklyn. N. Y. Al- 
fired L. Green, Rochester. N. Y. ard 
Wallace R. Foster, New York City. 


NEW YORK. N. ¥.—Moeonowart Elec- 
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tric Import Company, 
Capital, $5,000; to import electrical 
goods of all kinds. Incorporators: 
Nathan Schwartzer, David Davis and 
Paul F. Altschul, all of New York City. 


EAST MOLINE, ILL.—The East 
Moline Electric Company has incor- 
porated with a capital stock of $5,000. 
The company is to manufacture elec- 
tric goods. The incorporators are C. 
R. Wood, L. M. Moss and Edward 
Reavy. 


CONNEAUT, O.—The H. D. Thayer 
Electric and Hardware Company. Cap- 
ital, $15,000; to handle electrical sup- 
plies. Incorporators: H. D. Thayer, 
Bessie B. Thayer, Milford Bulfinch, 
Mortimer C. Bulfinch and Blakeslee 
Stoddard. 


NEW YORK, N. Y.—Dey Electric 
Corporation. To develop electric mo- 
tor vehicles, etc.; capital, $20,000. The 
icorporators are Henry H. Dey, Jer- 
sey City, N. J.; H. W. Hillman, New 
York City, and Max E. Schmidt, New 
York City. 


CANTON, O.—Electric coffee mills 
and meat choppers will be manufactured 
by the newly-organized Canton Elec- 
tric Cut Co., a $50,000 corporation. 
Raymond W. Lolchot, Levi Warstler 
and others are among those interested 
in the company. 


NEW YORK, N Y.—The Babylon 
Power Corporation has been incorpo- 
rated with a capital of $10,000, to manu- 
facture electricity for light, heat and 
power. The incorporators are Daniel 
E. Hanlon, Edgar Hirschberg and John 
V. Flood, all of New York City. 


JENNINGS, OKLA—The_ Gate 
Electric Light and Power Company has 
filed articles of incorporation and tak- 
en out a state charter. It is capitalized 
at $5,000, and its incorporators are Wil- 
liam E. May, Herbert Crowley and 
ae E. Michaelson, all of Bartlesville, 

a. 


CHAMPAIGN, ILL.—The Seymour 
& White Heath Light and Power Com- 
pany has been incorporated with a cap- 
ital stock of $2,500. The company will 
operate electric-lighting, heating and 
power plants and sell current. The in- 
corporators are William Murray, Neva- 
da E. and Orlando S. Murray. 


WEST SCARBORO, ME.—The 
Milliken & Snow Company has been 
incorporated with a capital stock of 
$10,000, to do a general business in 
electrical goods and appliances. The 
following are the officers: President, 
Alfred H. Milliken; clerk and treas- 
urer, Weston H. Snow; directors, the 
above and E. C. Milliken; all of West 
Scarboro. W 


GRANTS PASS, ORE.—Articles of 
incorporation have been filed here for 
the Hell Gate Canyon and Coquille 
Power Company, with a capital stock 
of $1,000,000, by George E. Sanders and 
George W. Sorenson, of Grants Pass, 
and Wharton Plummer, of Chicago. 
The company plans to furnish the city 
with power for irrigation and other 
purposes. 


PORTLAND, ME.—The National 
Transportation Service Company has 
been incorporated with a capital stock 
of $50,000, to deal in and operate mo- 
tor vehicles of all types. The officers 
are: President, Horace E. Eaton; clerk, 
Benjamin G. Ward; treasurer, Grover 
C. Richards; directors, the above and 
George H. Hinckley and Florence E. 
Tarr, of Portland. 


Incorporated. 
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FINANCIAL NOTES. 


The Pacific Gas & Electric Company 
has called for redemption on May 27, the 
remaining $1,500,000 of its one-year five- 
per-cent notes due December 15, 1915. 
This redemption entirely clears up the 
floating debt of the company. The origi- 
nal issue of these notes, made December 
15, 1914, was $4,212,000. 

The Elmira Water, Light & Railroad 
Company has called for redemption at 
105, on July 1, the $1,661,000 purchase 
money gold 5s which mature on January 
1, 1949. The money for the redemption 
of the issue was obtained from the sale 
of the company’s water-works to the city 
of Elmira on May 1 for $1,500,000 and the 
sale to bankers of $232,000 of the com- 
pany’s first-consolidated-mortgage 50-year 
gold 5s, dated September 1, 1906. 

Judge Hook, of the Federal Court, has 
authorized the receivers of the Metropoli- 
tan Street Railway of Kansas City to is- 
sue $592,500 receivers’ certificates for the 
purpose of constructing extension to the 
lines of the company. These certificates, 
by order of the court are a prior lien on 
the property, ahead of any bonds, stocks 
or other obligations. Cost of all exten- 
sion and maintenance work authorized 
will aggregate $679,460, but part of this 
will be paid from earnings. 

At the annual meeting of Cincinnati 
Gas and Electric Company, leased to 
Union Gas & Electric Company, a sub- 
sidiary of Columbia Gas & Electric Com- 
pany, the board was reduced from 11 to 
10 members, no successor being elected to 
the late George D. Eustis. Retiring direc- 
tors were re-elected. After providing 
for charges, including interest, dividends 
and administration expense of the leased 
company, it was stated that Union Gas 
& Electric Company, the lessor corpora- 
tion, showed a net profit for the year 
ended December 31, 1914, of $61,000. 

To prepare for raising additional capi- 
tal by the sale of stock, the Westing- 
house Electric and Manufacturing Com- 
pany board has authorized the issuance of 
some $19,500,000 new convertible five-per- 
cent debenture bonds. Under the financ- 
ing plan announced. present owners of the 
$19,476,000 convertible five-per-cent de- 
benture sinking-fund bonds will receive 
either cash at the redemption price of 
105, par in new bonds convertible into 
common stock at 100 for the rest of this 
year and 110 thereafter instead of the 
present conversion figure of 200, or part 
cash and part new bonds. 

The Portland Railway, Light and Pow- 
er Company has sold to Philadelphia and 
New York bankers $5,000,000 two-year 
five-per-cent notes, callable at par and in- 
terest on sixty days’ notice. The notes 
are being offered at 98, to yield 6.10 per 
cent. Proceeds will go to retire the $5,- 
000,000 one-year five-per-cent notes matur- 
ing May 1, 1915. The new notes, as well 
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as the old, are secured by the deposit of 
the $5,000,000 first-mortgage bonds and 
the entire capital stock of the Mt. Hood 
Railway & Power Company. 

Federal Judge Alston G. Dayton, 
acting upon a petition submitted by 
non-resident security holders of the 
Martinsburg Power Company, of Mar- 
tinsburg, W. Va., on April 23, ap- 
pointed H. H. Emmert and C. E. Mar- 
tin, of Martinsburg and James H. Har- 
low, of Darlington, Md., receivers for 
the power company, and these receiv- 
ers will proceed immediately with the 
reorganization and financing of the 
company in accordance with the agree- 
ment entered into several weeks ago 
with Day & Zimmerman, of Philadel- 
phia, Pa., as 83 per cent of the stock- 
holders are committed to this plan of 
reorganization. The transfer of the 
property will be approved by Judge 
Dayton. The appointment of receivers 
by the Federal court was secured in 
order to forestall action in the state 
court at Martinsburg, in a suit brought 
against the Martinsburg Power Com- 
pany by the People’s Trust Company 
of Martinsburg for payment of notes 
aggregating $22,000 and which also 
sought the appointment of a receiver 
hostile to the reorganization plan. 
The name will be changed to the Po- 
tomac Light & Power Company. The 
capital stock will be increased to $1,- 
000,000, and the two plants on the Po- 
tomac River and the one in Martins- 
burg will be greatly enlarged. 


PERSONAL MENTION. 


MR. A. E. MORROW has been ap- 
pointed Chicago representative of A 
Hall Berry, New York City, with head- 
quarters at 9 South Clinton Street, Chi- 
cago, IIl. i 


MR. ARTHUR L. WILLIS, of Con- 
cord, N. H., has been appointed Com- 
missioner of Motor Vehicles for New 
Hampshire. This office was created by 
act of the last legislature and takes 
over the duties of automobile registra- 
tion formerly performed by the office 
of Secretary of State. 


MR. O. H. HUTCHINGS has been 
made associate general manager and en- 
gineer of the Dayton Power & Light 
Company and with Mr. Thomas F. Kelly, 
commercial manager, will have full charge 
of the activities of the company during 
the absence of Mr. Frank M. Tait. Mr. 
Hutchings was previously general super- 
intendent. 


MR. THOMAS F. KELLY, until re- 
cently sales manager of the Dayton 
Power & Light Company has been made 
commercial manager of the company and 
with Mr. O. H. Hutchings will have full 
charge of the activities. of the Dayton 
company in the absence of Mr. Frank M. 
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CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


May 10 May3 
American Tel. & Tel. (New York) ....c..ccccccccccccsccccsscseccecesesccessgsecsessesecessesscsseceeceeseeees 119% 1223, 
Commonwealth Edison (CHICA) ......ceccsesscceseesseeesenececsennseeceacosecessseeacoaceetusceereeceseaes — 1351% 
Fdisan Electric Illuminating CRBostom) l reana 240 — 
Electric Storage Battery, common (Philadelphia).........-cccccccssccessscceescssesssesceseee 5114 531 
Electric Storage Battery, preferred (Philadelphia) ......c.cccccccccccccccceececccccossceceseee 5114 53 
General Electrice (New OTK). raaraa aa 151 160 
Kings County Electric (New York) .....ccecscececsncececcocesecccessccececesesecsseseccccescesecseeee 119 119 
Massachusetts Electric, common (E0St0Nn)..........osessinseoeransnoanennononanooeonnnnnen enean ennaa 674 — 
Massachusetts Electric, preferred (BOStON).......- .cecccccccececescoseccececencececssenesseeecs 41% — 
National Carbon, common (ChHiCARO) oii. eeeceececceeeseesnccecncceecsececesececceseustsseecees aaa 1 — 
National Carbon, preferred (ChiCa 0) oii... ccccceessccescccccscecscecsccseseescsnncecsceseccceceenceee — — 
New England Telephone (BOoston)......sesseersereenoseeroorereeoe P EET 129 128 
Philadelphia Electric CPhiladelphia) .....c cece ececcacccccecessencaesseccecaseeceseesereeee 24 2434 
Postal Telegraph and Cables, common (New York)............0::::ccscsscsssseoeecesesesence V7 80 
Postal Telegraph and Cables, preferred (New York)...............ccccccccccecceecceesecces 65 67 '4 
Western Union (New York)... ceeeccceseeceeeeseneeeren. P GDI 6S 16 
Westinghouse, common (New York. ..ic..cecceccseee en ececccenscenecceneeensecencceaecesneerereeseemees ST% 10334 
Westinghouse, preferred (New YoOrk )............. ccc cccccessceccesnseeescetecenececetesessseseeeaseceseess 0 126 
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Tait, president and general manager who 
has removed to New York City. 


MR. S. C. ARENTZ was elected 
president of the Utah Society of Engi- 
neers at the annual meeting and dinner 
which was held April 16 at Salt 
Lake City. Mr. R. S. Lewis was 
elected first vice-president; W. A. Wil- 
son, second vice-president; C. J. 
Ulrich, secretary; L. H. Krebs, treas- 
urer. O. W. Ott ‘was elected member 
of the executive committee. 


DR. H. G. DORSEY, electrical en- 
gineer of the National Cash Register 
Company, of Dayton, O., was the prin- 
cipal speaker at the monthly meeting 
and dinner of the Dayton Jovian 
League recently. His address was on 
the subject of “The Electrical Engi- 
neering Work at the National Cash 
Register Plant,” which he covered in 
great detail and in an exceptionally in- 
teresting manner. 


MR. H. H. SANBORN and Mr. Ar- 
thur B. Roehl have resigned as rate 
expert and assistant rate expert, re- 
spectively, of the California Railroad 
Commission, and will engage in the 
practice of law with Mr. H. C. Beach, 
under the firm name of Sanborn, Beach 
& Roehl. Offices will be established 
in the Humboldt Bank Building, San 
Francisco, Cal., and special attention 
will be given to corporation and public 
utility practice. | 


MR. JAMES CLARK, JR. head of 
the James Clark, Jr., Electric Com- 
pany, is a member of the Bureau of 
Manufactures, a subordinate organiza- 
tion of the Louisville Commercial Club 
which will have supervision of the 
permanent exhibition of products of 
Louisville plants that is being arranged 
ir a hall at Fourth Street and Broad- 
way. Mr. Clark’s own company will 
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The Phoenix Glass Company has 
moved its New York Citv showrooms 
to the Victoria Building, 230 Fifth Av- 
enue, corner of Twenty-seventh Street. 


The Fibre Conduit Company, Orange- 
burg, N. Y., has issued a new price 
list of Orangeburg fiber conduit. This 
covers not only the straight lengths, 
but also elbows, tees, bends, caps, 
crosses, etc. l 


R. L. Lunt, Minneapolis, Minn., has 
opened a new office at 125 South Tenth 
Street in that city and will act as the 
representative of the Northwest Me- 
chanical Appliance Company, of Mil- 
waukee, Wis., and the Electric Products 
Company, of Cleveland, O. 


The Diamond State Fibre Company, 
Elsmere, Del., has moved its Chicago 
factory into larger quarters and now 
has four times as much space as before 
for the manufacture of fiber, machined 
and punched specialties of every de- 
scription. 

Benjamin Electric Manufacturing 
Company, 128 South Sangamon Street, 
Chicago, Ill, has issued a neatly pre- 
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install an exhibit and the whole of the 
21,000 square feet of floor space will 
be occupied by other articles made in 
Louisville. 


OBITUARY. 

MR. EDWARD P. SHAW, JR., gen- 
eral manager of the Boston & Worces- 
ter Street Railway Company, died 
on May 8 at Brookline, Mass., follow- 
ing an operation for blood poisoning. 
Mr. Shaw was 46 years old, and was 
reeds of the New England Railway 

ub. 


MR. C. R. SMITH, assistant general 
manager of the Westinghouse Electric 
and Manufacturing Company, East Pitts- 


- burgh, Pa., died recently as a result of 


an attack of heart trouble. Mr. Smith 
entered the employ of the Westing- 
house company 10 years ago, and has 
held various important posts with that 
concern since then, being appointed to 
the assistant general managership three 
years ago. 


MR. GERRIT SMITH, inventor of 
a system of quadruplex telegraphy, died 
at Amityville, Long Island, on May 4. 
He was a telegraph operator in the 
Secret Service Department of the Fed- 
eral Government during the Civil War, 
and was for many years electrical en- 
gineer of the Western Union Tele- 
graph Company, retiring 10 years ago 
on a pension after a service of 44 years 
with the company. 


DATES AHEAD. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual convention, 
Galveston, Tex., May 19-22. Secretary, 
H. S. Cooper, 405 Slaughter Building, 
Dallas, Tex. 

Missouri Public Utilities Association. 
Annual convention, Steamer Quincy, 
May 27-30. Secretary, F. D. Beardslee, 
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pared and well illustrated booklet on 
Benjamin automobile accessories. In- 
ciuded among these devices are various 
types of horns, push-buttons. switches, 
hand portable lamps, tool sets, etc. 


The Meadows Manufacturing Com- 
pany, Pontiac, Ill, manufacturer of the 
Meadows safety electric washer, has 
some interesting information available 
respecting sales campaigns of particular 
interest to managers of central stations, 
electrical contractors and supply deal- 
ers. This information will be furnished 
upon request to the company. 


Holophane Works of General Elec- 
tric Company, Cleveland, O., has issued 
a folder intended to promote quick sales 
of Ivanhoe fixtures for 100-watt, type 
C Mazda lamps. These are single- 
unit fixtures made up in a variety of 
styles with either prismatic or various 
tyres of opal glassware. Data and 


prices of the various fixtures are in- 
cluded. 


Burchwell Manufacturing Company, 
St. Louis, Mo., has prepared a pamph- 
let of various types of “Bright-Eye” 
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+3 North Twelfth Street, St. Louis, 
oO. 

National District Heating Associa- 
tion. Annual convention, Hotel Sher- 
man, Chicago, Ill., June 1-3. Secretary, 
D. L. Gaskill, Greenville, O. 

National Electric Light Association. 
Annual convention, San Francisco, Cal., 
June 7-11. Secretary, T. C. Martin, 29 
he Thirty-ninth Street, New York, 


Minnesota Electrical Contractors’ As- 
sociation. Semi-annual meeting, Du- 
luth, Minn., June 10. Secretary, G. M. 


-Jones, 14 Seventh Street, N., Minne- 


apolis, Minn. 

Electrical Supply Jobbers’ Associa- 
tion. Summer meeting, Hotel Statler, 
Detroit, Mich., June 15-17. Secretary, 
Franklin Overbagh, 411 South Clinton 
Street, Chicago, II. 

Association of Railway Telegraph 
Superintendents. Annual meeting, 
Rochester, N. Y., June 22-25. Secre- 
tary, W. Drew, 112 West Adams 
Street, Chicago, Ill. 

Society for the Promotion of En- 
gineering Education. Annual meeting, 
Ames, Iowa, June 22-25. Secretary, F. 
L. Bishop, University of Pittsburgh, 
Pittsburgh, Pa. 

Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 
30. Secretary, Herbert Silvester, 18 
Washington Avenue, Detroit, Mich. 

National Electrical Contractors’ As- 
sociation of the United States. Fifteenth 
annual convention, San Francisco, Cal, 
July 21-24. Secretary, George H. Duf- 
field, 41 Martin Building, Utica, N. Y. 

Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
Hotel Statler, Detroit, Mich., Septem- 
ber 8-11. Secretary, W. T. Snyder, Mc- 


Keesport, Pa. 
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electric lanterns which it manufactures. 
These are arranged to use one or two 
ordinary No. 6 dry cells and may be 
used as ordinary portable lanterns or 
with simple attachments as table lamps 
or headlights or as exploring and ex- 
amination lamps. 


Belden Manufacturing Company, 
Twenty-third Street and Western Ave- 
nue, Chicago, Ill, has issued price list 
No. 155 giving discounts and base prices 
effective April 29 and applying to Bel- 
den catalog No. 6. A supplement ap- 
plying to 20-cent and 21-cent base 
prices of Beldenite rubber-covered 
wires has also been issued as an ap- 
pendix to catalog No. 6. 


The Cutler-Hammer Manufacturing 
Company has issued through its New 
York City works (144th Street and 
Southern Boulevard) an illustrated 
folder on sectional-unit battery-charg- 
ing control equipments. These have 
been used with much success in a 
number of large New York, Brooklyn. 
Boston and other electric vehicle gar- 
ages. Their advantages are pointed 
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cut, particularly the manner in which 
units may be added from time to time 
to meet the increasing demands. 


Betts & Betts Corporation, 256 West 
55th Street, New York City, has recent- 
ly closed contracts for furnishing and 
installing its electric clock system in 
the following schools: Earl Gray 
School, Winnipeg, Manitoba, Canada; 
Grant School, Westfield, N. J.; Palmyra 


High School, Palmyra, Pa. The firm is . 


issuing this month bulletin No. 97 de- 
scribing in detail the Yerkes playing 
electric bells and chimes, to which 
reference has been made in recent is- 
sues of the ELecrricaAL REVIEW AND 
WESTERN ELECTRICIAN, particularly the is- 
sue of April 10, 1915. 

Metropolitan Engineering Company, 
Forty-second Street Building, New 
York City, has issued a new bulletin 
on protective reactance coils. This 
publication reviews the general prac- 
tice regarding the installation of these 
protective devices in generator leads, 
busbars, feeders, etc. A new type of 
reactor that is mutually inductive is de- 
scribed, also the semiporcelain-clad re- 
actance coils. This bulletin is very 
completely illustrated with views of 
typical reactor installations, details of 
the coils and diagrams showing the 
method of connecting, etc. 


Main Electric Manufacturing Com- 
any, Pittsburgh, Pa., has issued a well 
illustrated catalog (No. 20) of Main 
isolated electric lighting and power 
plants. The sets include an internal- 
combustion engine, a generator, stor- 
age battery and simple switchboard. 
These plants are made in various sizes 
to meet the varying requirements of 
farm, country-house and small-town 
installations. The catalog shows some 
plants as high as 325 horsepower. Elec- 
trical fixtures, motors, stoves, ranges 
and other appliances suitable for use 
in such plants are also described and 
iliustrated. 


Drake-Clapp Electric Company, 217 
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West Fourth Street, Los Angeles, Cal., 
has been organized by the association 
of A. Garfield Drake, formerly with 
the Woodill & Hulse Electric Company, 
Jean G. Drake, auditor of the Long 
Beach Bath House & Amusement 
Company, and Ralph B. Clapp, former- 
ly with the Westinghouse Electric & 
Manufacturing Company. The new 
organization has equipped and stocked 
a thoroughly up-to-date electrical store 
directly across from the Angelus Ho- 
tel, where it is prepared to handle a 
very attractive line of electrical mer- 
chandise, including everything in heat- 
ing and household electric appliances. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has issued a revised reprint from The 
Electric Journal containing a series of 
articles of C. H. Sanderson and H. A. 
Travers entitled “Switchboards for Al- 
ternating- Current Power Stations.” 
This publication (which is No. 1541) 
contains 135 pages with a multitude of 
thotographic and line illustrations of 
various types of switchboards and 
switchboard details. Eight chapters re- 
lating to the general subject and to 
subdivisions of it are included. This 
publication is one that should prove of 
much value to the designer of power 
stations and also to the operator. 


The United States Light & Heating 


‘Company, Niagara Falls, N. Y., has is- 


sued a new (fifth) edition of bulletin 
No. 102 which is devoted to USL stor- 
age batteries for pleasure and com- 
mercial electric vehicles. This is an 
unusually complete publication and 
gives a large mass of data respecting 
the sizes, capacities at various dis- 
charge rates, details of assemblies in 
pleasure and commercial cars, and other 
valuable information connected with the 
various types of these batteries. In- 
cluded also are prices of the various 
parts of these sets and accessories. The 
bulletin is of exceptional value to 
garage men, battery distributors and 
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manufacturers of electric vehicles. 


Kerr Turbine Company, Wellsville, 
N. Y., announces that recent sales in- 
clude the following: City of Atlantic 
City, N. J., 18-million-gallon Economy 
turbopump;' City of Baltimore, 500- 
kilowatt turbogenerator; City of Wil- 
liamsport, Pa., 425-horsepower turbine 
for driving a pump; City of Youngs- 
town, O., two 250-kilowatt turbo-alter- 
nators; dredge Columbia, Portland, 
Ore., two 100-horsepower geared tur- 
bines; Swift & Company, Chicago, 
three turbine units; Christian Moerlein 
Brewing Company, Cincinnati, 300- 
kilowatt turbogenerator; Carnegie Steel 
Company, Farrell, Pa., 125-horsepower 
turbinei Av & Laughlin Steel Com- 
pany, oodlawn, Pa., 325-horsepower 
turbine; National Tube Company, Mc- 
Keesport, Pa., 350-horsepower turbine. 
Export shipments have been made to 
Groves, England; Birkenhead, England, 
and Armour de la Plata, Argentine. 


The Dover Manufacturing Company, 
Canal Dover, O., has issued the A- 
Best-O textbook, which contains tech- 
nical information and valuable selling 
arguments for salesmen and dealers of 
the company’s A-Best-O automatic 
electric irons. The construction of 
these devices is explained in detail with 
the aid of numerous illustrations. The 
characteristic feature of this device is 
that it contains an automatic thermo- 
static switch which cuts the current off 
and on in order to maintain the heat at 
any desired temperature. The manner 
in which this iron may be inverted in 
a special stand and used as a stove is 
also described and illustrated. The 
method of testing the outfit is explain- - 
ed. The advantages of using this type 
o: iron are clearly set forth. The book 
has been prepared in a simple style so 
that it may be readily understood by 
those not technicallv trained and yet 
it gives detailed information which will 
permit a salesman or dealer of these 
devices to understand their constryc- 
tion thoroughly. / 


Record of Electrical Patents 
Issued by the United States Patent Office, May 4, 1915. 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,137,729. Electric Motor. H. E. Adams, 
Fort Worth, Tex. Interconnected angularly 
displaced field windings and brushes so 
Placed on the commutator as to bring dif- 
ferent windings of armature successively 
into action. 

1,137,752. Apparatus for Curing or Ar- 
tificially Aging Cigars. G. E. Goldstein, 
Montreal, Que., Canada. Includes electric 
water heater and electrical control of the 
air temperature and moisture. 

1,137,773. Detachable Lamp. J. E. Mars- 
den, Philadelphia, Pa. Lamp supported in 
globe by conducting portions at ends of 
globe, through which connections are made 
with lamp. 

1,137,804. Vehicle Control. E. A. Sperry, 
Brooklyn, N. Y. Bilectrically controlled 
speed-changing mechanism. 

1,137,821. Testing Device. J. W. White, 
assignor to Aero Fire Alarm Co., New 
York, N. Y. Means for simultaneously 
testing all of the normally independent 
alarm circuits. 

1,137,822. Speedometer. F. A. Wieland, 
Chicago, Ill. Speeds indicated by different 
colored electric lights. 

1,137,831. Electric Lighting System for 
Automobiles. J. Bijur, New York, N. Y. 
Automatic voltage and current regulation 
of head and side lights. 

1,137,834. Apparatus for Cutting, Weld- 
Ing and Brazing Metals. F. M. Bowers, 
Chester, Pa. Oxygen blast at point of the 
electrode. 

1,137,840. Overload and Reverse-Current 
Relay. F. Conrad, assignor to Westing- 
house Electric & Mfg. Co. Has magnet 


and disk with spiral contour which pre- 
sents increasing area to pole face as it 
moves from initial position; this movement 
is opposed by a torque which varies as the 
electromagnetic force which it opposes. 

1,137,848. Electric Locomotive. G. M. 
Eaton, assignor to Westinghouse Electric 
& Mfg. Co. Relates to the frame and 
motor support. ; 

1,137,853. Insulating Tube Machine. C. 
LeG. Fortescue, assignor to Westinghouse 
Electric & Mfg. Co. Arrangement of 
forming rolls. 

1,137,865. Telephone System. E. E. 
Kleinschmidt, New York, N. Y., assignor to 
Hall Switch & Signal Co. Selective 
switches operated by combination of di- 
rect current and reversals of current. 

1,137 386. Method of Regulating the 
Speed of Aiternating-Current Motors. O. 
Knépfli, assignor to Wagner Electric Mfg. 
Co., St. Louis, Mo. Simultaneously vary- 
ing the phase impressed on the primary 
and the ratio of a transformer between 
exciting brushes and the stator winding. 

1,137,873. Metering System. P. M. Lin- 
coln, assignor to Westinghouse Electric & 
Mfg. Co. A circuit-breaker is controlled 
by both an indicating wattmeter and an 
integrating wattmeter. 


1,137,875. Switch. O. KE. McCoy, Balti- 
more, Md. Details of spring contact. 

1.137,882. Speed-Contro! Device for Ve- 
hicles. W. S. Menden, Brooklyn, N. Y., 


assignor to Megosin Co. A source of cur- 
rent varying with speed operates a speed 
regulator: speed limits are varied by re- 
sistance in circuit of regulator. 


1,137,894. Printing-Telegraph Sending Ap- 
paratus. Pearne, Chicago, Ill, as- 
signor one-half to J. E. Martine. Circuit- 
restoring means independent of the key. 

1,137,906. Suspension Device. A. Rosen- 
berg, New York, Angularly ad- 
justable electrolier support. 

1,137,908. Centrifugal Clircult-Breaker. 
C. F. Rumold, Berea, Ky. Speed-controlled 
liquid switch. 

1,137,929. Telautographic Apparatus. G. 
S. Tiffany, assignor to Gray National Tel- 
autograph Co., New York, N. Y. Pen con- 
trol through variable-strength currents in 
tracer lines. 

1,137,931. Cable-Armor Joint. WwW. P. 
Traver and L. F. Theis, San Francisco, 
Cal. Clamping and bolting arrangement 
for sleeve joint. 

1,137,953. Ordnance. D. J. Cartwright, 
Boston, Mass. Electric control system for 
heavy gun, 
vath, Chicago, Ill. Arrangement of re- 
flectors for suspension semi-direct fixture. 

1,137,964. Method of and Means for Pro- 
ducing Electrically Charged Particles. R. 
H. Goddard, Worcester, Mass. By impact 
with other charged particles in a confined 


pace. 

1,137,965. Frequency-Meter. P. Gordon, 
Barre, Vt., assignor of one-half to A. 
Estee. Rate of vibration of element is 
compared with rate of revolution of re- 
volving member of known speed. 

1,137,986. Process of Producing and Pro- 
tecting Insulating Coverings of Oxide on 
Wires, Bands, Etc. E. W. Kuttner, Ber- 
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lin, Germany. Oxidizing wire containing 
aluminum after coiling and covering with 
mechanically resistant coating. 

1,13<,013. Composite Electric Signaling 
System. W. W. Phinney, Boston, Mass. 
Combination of sound and electric waves. 

1,138,029. Signal Device. S. T. Warner, 
New York, N. Y. Electromagnetically con- 
trolled automobile signal. 

1,138,074. Connector. W. A. Bonnell, 
aioe N. Y. For outlet boxes. (See 
cut. 

1,138,089. Method and Means for Statis- 
tical Accounting. W. J. Crumpton, assign- 
or to W. R. Heath, Buffalo, N. Y. Several 
operations electrically controlled from a 
common keyboard. 

1,138,113. X-Ray Apparatus. S. T. Hut- 
ton, assignor to Scheidel-Western X-Ray 
Coil Co., Chicago, lll Relates to the rec- 
tifying switch. 


1,138,122. Electric Motor Vehicle. F. A. 
Lambert, Lawrence, and F. Hardy, And- 
over, Mass. Particular way of mounting 
battery. 

1,138,124. Indicator. D. O. Lawrence, 
Columbus, Neb., assignor of one-third to 


C. J. Garlow, and one-third to C. J. Cot- 


tingham. Electromagnetically operated. 
1,138,147. Method of Tuning Telephone 
Recelvers. H. J. Power, Everett, Mass. 


Varies degree of saturation of cores of re- 
ceiver magnet and maintains reluctance of 
magnetic circuit approximately constant. 
1,138, 154. Electric-Resistance Welding. 
A. M. Stanley, assignor to General Electric 
Co. Has preparatory and welding elec- 


trodes. 

1,138,162 and 1,138,163. Vapor Electric 
Device. E. Weintraub, assignor to General 
Electric Co. Mercury-vapor lamp with 
tungsten anode and silica envelope. Sec- 
ond patent describes method of operating 
by dissipating heat at cathode to raise 
critical value of current at {which voltage 
rises abruptly and maintaining the operat- 
ing current just below this critical value. 


No. 


1,138,074.—Outlet-Box Connector. 


1,138,170. Transformer-Protector. O. B. 
Allgood, Blocton, Ala., assignor of one-half 
to J. W. Groves, Birmingham, Ala. Trip- 
ping device for circuit-breaker. 

1,138,174. Telephone-Exchange System. 
G. Babcock, assignor to Telechronometer 
Co., Rochester, N. Y. Message meter op- 
erated by reverse current. 

1,138,175. Telephone System. G. Babcock 
-assignor to Telechronometer Co. Message 
meter controlled by shunt. 

1,138,184. Suspension Device for Trolley 
Wires. G. H. Bolus, assignor to Ohio 
Brass Co., Mansficld, O. Flexible suspen- 
sion. 


1,138,186. Grounding Device. L. S. Brach, 


New York, N. Y. or imbedding in the 
earth. 
1,138,212. Electric Switch. J. H. Hall, 


assignor to Electric Controller & Mfg. Co., 
Cleveland, OQ. Electromagnetically oper- 
ated. 

1,138,220. Storage Battery. 
assignor to J. C. Farr, Jr., Hoboken, N. J. 
Has a double shell and copper and zine 
amalgams constituting electrodes on walls 
of the shells. 

1,138,221. Electrolyte. R. Hurley, as- 
signor to J. C. Farr, Jr. Sulphates of lead 
and zinc, and sulphuric acid. 

1,138,222. Individual or Group Cutouts 
for Electrical Devices. Chas. Johnston and 
Claude Johnston, Memphis, Tenn. Connec- 
tion of branch circuit controlled by current 
in main circuit. 

1,138,224, Electrical-Switch Key. wW. 
Kaisling, assignor to Kellogg Switchboard 
& Supply Co., Chicago, NL Has plungers, 
each of which alternately inserts a con- 
ductor and insulation between spring conr- 
tacts. 

1,138,254. Dynamo-Electric Machine. ©. 
F. Sire, Paris, France. Sectionalized coil 
has translatory movement in fixed Magnetic 
field and brushes bear on rings connected 
to the sections. 


R. Hurley, 
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1,138,255. Intercommunicating Telephone 
System. H. T. Slee, Warwick, R. I. Ar- 
rangement of test board. 

1,138,258. High-Tension Electric Termi- 
nal. <A. A. Stupe, assignor to Kellogg 
Switchboard & Supply Co. Interlocking 
terminal members, each connected to a con- 
ductor. 

1,138,269. Mine or the Like. S. G. Wige- 
lius, assignor to A. Anderson, Stockholm, 
and Carlander, Gottenborg, Sweden. 
Electric means for pumping water govern- 
ing the extent of immersion. 

1,138,279. Trolley Contact. A. H. Caven, 
Youngwood, Pa. Trolley switch in which 
wheel engages one contact plate before 


leaving the other. 

1,138,283. Telephone Call Register. W. 
G. Dodge and C. H. Leave, Boston, Mass. 
Controlled by receiver hook and central 
through grounded side of line. 

1,138,286. Dynamo-Electric Machinery. 
L. V. Grillet and J. B. Truchetet, Paris, 
France. Brushes removed from commu- 
tator by sliding latter axially. 

1,138,287. Safety Switch for Electric 
Train Controls. R. Hamlen, Oakland, Cal., 
assignor of four-tenths to G. Tate. In 
controller circuit and operated according to 
air supply to the brake valve. 

1,138,292 and 1,138,293. Locking Lamp. 
H. Hubbell, Bridgeport, Conn. Lamp base 
has an inner shell secured to bulb, an 
outer shell turning on inner and screwing 
into socket, and pawl securing the shells 
together for one direction of rotation. 
Second patent modification. (See cut.) 

1,138,297. Electric Socket and Shade- 
Holder. G. P. Knapp, assignor to Harvey 
Hubbell, Inc., Bridgeport, Conn. Shade- 
holder has lugs entering recesses in socket 
body and secured therein by cap having 
bosses engaging recesses. 

1,138,299. Electrical Driving System. H. 
C. Leake, assignor to Vickers Sons & 
Maxim, Westminster, England. Constant- 
current motor controlled by a shunt across 
its terminals. 

1,138,341. System of Distribution. R. F. 
Williamson, assignor to Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. Resistance in gen- 
erator field circuit controlled by solenoid, 
which in turn is controlled by series of 
electromagnets in main circuit. 

1,138,349. Automatic Traln-Controlling 
Device. A. L. Bower, Boyertown, Pa. 
Fragile conductor on train in the operating 
circuit is broken by stationary arm when 
in stop position. 

1,138,361. Signal Device for Vehicles. J. 
C. Edwards, Mobile, Ala. Electrically il- 
luminated and controlled direction-indicat- 
ing plates. 

1,138,362. Heating Device. C. E. Eran 
and W. E. Mayer, Cincinnati, O. Thermo- 
statically controlled electric igniter for the 
burner. 

1,138,363. Primary Battery. D. Elmes. 
assignor to New Jersey Patent Co., West 
Orange, N. J. Has plate with portions of 
different thicknesses. Energy expenditure 
can be noted by noting the portions eaten 
away. 

1,138,366. Safety Limit Switch. H. A. 
Everett, Haddon Heights., N. J. Has a 
weight-controlled latch holding the switch 
blade, which is biased to safety. 

1,138,372. Spark Piug. J. A. Gilbert, 
Cocoa, Fla. Special arrangement of spark- 
ing points and construction of insulation. 

1,138,389. Attachment for Telephone 
Transmitters. T. Luby, Philadelphia, Pa., 
assignor of one-half to M. Rothschild. Has 
a closure for the mouthpiece. 

1,138,390. Oscillating Fan. E. Marelli, 
Milan, Italy. Rack and pinion on fixed and 
movable parts driven by the fan motor. 

1,138,400. Apparatus for Electrolysis of 
Alkaline Chiorides. K. Ochs, assignor to 
Siemens & Halske, A. G., Siemensstadt, 
Germany. Liquid container and porous din- 
phragm with partitions preventing bodily 
movement of liquid adjacent to diaphragm. 

1,138,406. Electrically Operated Time 
Switch. J. W. Pennewill and M. R. Bu- 
ehanan. Silver City, N. Mex. Clutch per- 
mits relative movement of contact arm and 


operating shaft and particular form of 

quick break. use 
1,138,441. Trouble Detector for Spark 

Plugs. G. M. Beard, Pleasant Lake, Ind. 


Connects test gap of greater length in 
parallel with spark-plug gap. 

1,138,445. Terminal Connection for Spark 
Plugs. J. P. Blauvelt, Nyack, N. Y. Has 
a return bend embracing nut on plug. 


1,138,457. Jar-Molding Machine. K. O. 
Dahlmeyer, Berlin, Germany. Electromag- 
netically actuated table. 

1,138,497. Motor Contro! Device. W. S. 


Menden, assignor to Megosin Co., Brook: 


Iyn. N. Y. Car door contre's a short- 
circuit about the motor. 
1,138,503. Lamp. W. F. Persons, as 


signor to the Guide Motor Lamp Mfg. Co. 
Cleveland, O. Bulb for headlight has lower 
Dart colored and roughened to prevent re- 


ELECTRICIAN 


Vol. 66—No. 20 


fection upwardly from lower part of re- 
flector. 

1,138,512. Sparking Device for Engines. 
W. M. Stempel, Fort Madison, Iowa. In- 
terrupter and spark coil mounted on plug. 


1,138,513. Electric Meter. W. M. Stempel, 
State College, Pa. Retardation decreases 
as load increases. 


1,138,519 and 1,138,520. Process of Manu. 
facturing Peroxide of Hydrogen. W. 
Weber, assignor to Henkel & Co., Dussel- 
dorf, Germany. Electrolytic processes em- 
ploying copper amalgam and silver amal- 
gam as cathodes. 

1,138,522. Electrical ignition Apparatus. 
E. C. Wilcox, assignor to Connecticut 
Telephone & Electric Co., Meriden, Conn. 
Interrupter parts arranged as a unit re- 
movable from operating cam. 


1,138,542. Fishing Device. D. Conekin, 
St. Petersburg, Fla. Tubular outrigger on 
boat carries electric lamp and lens in 


downwardly directed branch tube. 

1,138,543. Signaling Apparatus. H. C. 
Davis, New York, Y., and E. Chad- 
wick, Winchester, Mass. Operated by a 
watchman’'s clock. 

1,138,552. Illuminating Mirror. W. B. 
Goddard, Cleveland, O. Lamp behind 
shaving mirror throws light onto con- 
cave reflecting surface of casing around 
mirror. 

1,138,569. Ignition System. D. B. Hughes, 
assignor to Citizens Savings & Trust Co., 
Cleveland, O. Particular arrangement of 


magneto, coils, plugs, etc. 
1,138,577. Controlling Device for Use In 
Automobiles. V. Lancia, Turin, Italy. Con- 


trellers for vehicle circuits operated by de- 
vices mounted on steering wheel. 

1,138,589. Check-Controlled Apparatus. 
W. L. Hamilton, assignor to Scott Paper 
Co., Philadelphia, Pa. Coin causes circuit 
of operating motor to be closed. 


Patents Expired. 
The following United States electrical 
patents expired on May 10, 1915: 
603,623. Conduit-Wiring Machine. W.. 
E. Cowan, Brooklyn, N. Y. 
603,624, Electric Railway. E. C. Crocker, 
Bridgeport, Conn. 


No. 1,138,292.—Locking Lamp. 


603,625. Electric Railway. E. C. Crocker 
and E. C. Howe, Bridgeport, Conn. 

603,630. Electric Arc Lamp. F. A. Gil- 
bert, Brookline and E. O. Lundin, Beach- 
mont, Mass. 


603,650. Automatic Electric Feed-Water 
Regulator. A. E. Maccoun and J. Noey. 
Braddock, Pa. 

603,672. Trolley Device for Electric-Rail- 
way Cars. L. E. Walkins, Springfield. 
Mass. 

603,681 Throw-Off Switch for Tele- 
phones. N. Eallek, San Francisco, Cal. 

603,687 Electric Arc Lamp. J. H. J. 


Haines, New York, N. Y. 


603,696. Automatic Temperature-Regulat- 
ing Apparatus. W. B. Loring, Worcester. 
Mass. . 

603,705. Electric Incandescent Lamp. W. 


J. Phelps, Chicago, Ill. 


603,709. Dynamo and Motor. F. Schwedt- 
mann, St. Louis, Mo. 

603,722. Electric Condenser. C. S. Brad- 
ley, Avon, N. Y. 

603,745. Underground Conduit for Elec- 
TS Conductors. C. Sewall, Chicago, 

603,786. Electrically Controlled Switch. 


E. M. Hewlett, Schenectady, N 
603,815. Electrotherapeutic 
G. G. Duke, Chicago, IN. 
603,849. Switch for Electric Motors. F. 
E. Herdman, Winnetka, Ill. 
603.875. Electrical Apparatus for Schools. 
M. E. Crowell, Indianapolis, Ind 


Apparatus. 


603,882. Electric Lantern. F, G. W. J. 
Adams, London, England. 
603,886. Electrical Steering Apparatus. 


H. ©. F. Bindemann, Madrid, Spain. 

603,890. Primary Klement with Regener- 
able Negative Electrode. O. R. E. von 
Burgwall and L, Gtfenschiisl, Vienna, Aus- 
tria-Hungary. 


603.927. Means for Suspending Motors 
on Vehicles. S. H. Short, Cleveland. O. 
603.991. Cable Stringer. F. A. Cannon 


Denver, Colo. 
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THE AUSTIN DAM. 


A new dam and power plant have been built at 
Austin, Tex., upon the site of the old structures 
which were built in 1893 and washed away by the 
flood of 1900. The loss of the old dam seems to have 
been due to defective construction, although many 
engineers have expressed the opinion that no depend- 
able dam could be built at that location. The work 
of the engineers who have completed the present 
project indicates, however, that the present dam will 
be safe from the danger which finally resulted in 
the destruction of the old one and it may be ex- 
pected to be a permanent structure. 

There are many points of interest in connection 
with this work, which is described on other pages 
of this issue, but the interest centers more about the 
civil engineering features of the project than the 
electrical engineering. The method of utilizing the 
remaining portion of the original dam and at the 
same time keeping the maxjmum water level to the 
old value while increasing the normal water level is 
ingenious. The two portions of the dam will be at 
different heights and will also have crest gates of dif- 
ferent heights. 

The greatest problem in connection with this dam 
was undoubtedly the construction of a suitable foun- 
dation. The region is underlaid with limestone rock 
and this is full of seams, crevices, soft spots and 
cavities. Nevertheless the engineers have succeeded 
in making one of the most water-tight dams ever 
constructed. This was accomplished by forcing 
grout into all of the openings which came to light 
and running the concrete work down to solid founda- 
tions. 

The dam itself has many interesting points, of 
which but a few can be mentioned here. Expansion 
joints have been provided and their construction has 
been found entirely satisfactory. The structure has 


already been subjected to temperatures varying from 


32 degrees to 90 degrees Fahrenheit and the relative 
motion of the parts has been very noticeable. The 
construction of the crest gates already mentioned 
and the provision for their automatic operation is an- 
other interesting point and the successful operation 
of these crest gates has already been demonstrated 
by a period of flood. One of the innovations intro- 
duced in this dam is in placing the operating mechan- 
ism for the sluice gates on the up-stream face of the 
dam instead of in its interior, as is customary. These 
gates are operated from cvlinders which are supplied 
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with oil under pressure. These cylinders are entirely 
submerged in water so as to be inaccessible tor in- 
spection and repairs. Nevertheless the engineers do 
not anticipate any trouble and this method of con- 
struction results in considerable saving in first cost. 
These gates are operated so infrequently that wear, 
oí course, does not come into question. It is stated 
that in 50 years the wear on the bearing surfaces will 
be no greater than that which occurs in a Corliss en- 
gine operating for two hours. The pistons are made 
of bronze so as to avoid any trouble from corrosion, 
and metallic packing is used. Indicators are pro- 
vided in order to show from the inside of the dam 
what is the position of the gate. These indicators 
consist of weights attached to a copper wire cable 
which is connected to the gate and passes through 
a pipe to the inside of the dam, a stuffing box being 
provided to prevent leakage. 

Of the electrical features of this project little need 
be said, aside from the descriptions given in the 
article. Attention may, perhaps, be called to the fact 
that the turbines are mounted in a cylindrical casing 
of reinforced concrete, a method of construction not 
usually employed for units of this size. 

The successful completion of this work is a notabie 
event in the hydroelectrical development of the coun- 
try and great credit is due to the engineers who 
have carried it to completion. 


SELLING STOCK AT PAR. 


The decision of the Public Utilities Commission 
of Maine in the case of the Black Stream Electric 
Company involves a point which is deserving of men- 
tion. The company is newly organized and asked 
permission to issue its capital stock for less than the 
par value. The Commission refused to authorize 
this and took occasion in its opinion, an extract from 
which will be found on page 955, to call attention to 
some of the objections to such a procedure. 

Stockholders are simply partners in the ownership 
of a corporation and in one sense of the word the 
face value of the stock which is issued does not mean 
much. We all know that a great deal of stock is 
issued without any corresponding investment, but 
nevertheless it is customary to put a par value upon 
the face of the certificates. The proposal has fre- 
quently been made to omit any such statement of par 
value and to let shares of stock merely represent a 
proportional interest in the ownership and manage- 
ment of a corporation. 

Where a par value is given it is certainly reason- 
able to require that it should represent the payment 
of an equivalent into the treasury of the company. 
The only object in giving stock a face value differ- 
ent from that which has actually been paid for it is 
to mislead those unacquainted with the actual cir- 
cumstances either at present or at some future time. 
Investors are sometimes persuaded to invest by the 
bait of a greater par value than the actual investment 
made, but, of course, any future dividends must de- 
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pend upon the money-making ability of the business 
and is not in anv way dependent upon the face value 
of the securities issued. As the Commission pointed 
out, however. temporary increases in the marsxet 
value of stocks thus issued are apt to mislead those 
not tamiliar with the details of the business into a 
belief that there is a permanent value back of the 
stock equal to its par value. 


REFINEMENTS OF TURBO-ELECTRIC 
PULSION. 


Interest in various electrical applications is so 
great at present that a few additional points in rela- 
tion to turbo-electric propulsion may be preontably 
considered, supplementing our editorial on that sub- 
ject two weeks ago. 

In battleship service the ability to manoeuver a 
vessel is of such importance that the electric drive 
would probably be justified on this basis alone, so 
great is its superiority over other methods. Instead 
of large and heavy throttle valves to open and close. 
there are light, easily handled oil switches, and a 
speed controller that can be manipulated by a single 
finger. Even if one turbine breaks down, a ship can 
be run in a normal manner except as to maximum 
speed. With other methods of propulsion the lack ot 
symmetry resulting from turbine or engine failure 
becomes very serious. A twin-screw ship operating 
with one engine or turbine could reach port in safety. 
but would be of little use in a modern naval battle: 
while an electrically driven vessel would run just as 
well with one turbine in use as with two, barring a 
sacrifice in maximum speed of perhaps 7 or 9 knots. 

With mechanical propulsion the failure of one set 
of auxiliaries may practically shut down the corre- 
sponding engine or turbine plant. In a paper on this 
subject abstracted in the Journal of the American Society 
of Naval Engineers for February, Lieut. S. M. Robin- 
son, United States Navy, points out that even the cross- 
connecting of main air and circulating pumps does not 
always prove a satisfactory means of maintaining service 
in an engine room. Said the author: “I have seen a 
battleship forced to stop because the forced-lubrication 
pumps in the starboard engine room broke down. If 
the ship had gone ahead with the port turbines, the star- 
board turbines would have revolved and burned out the 
bearings; with electric drive it would be a simple matter 
to shift to the other engine room and make repairs with- 
out stopping.” 

Again, the importance of operating a turbine in 
the same direction all the time cannot be over-esti- 
mated in weighing the advantages of the electric 
drive. It is believed by operating engineers that the 
greater amount of blading trouble that ships have 
had is nearly always due to the distortion which 
occurs when backing. Sir Charles Parsons estimates 
the losses due to friction and windage of a backing 
turbine installation to be 0.5 per cent—a sacrifice not 
required with the electric drive. 


PRO- 
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IDEALS OF PUBLIC SERVICE. 

That public-utility officials and employees are as a 
whole striving to give the best possible service to the 
communities which they serve is well known through- 
out the electrical industry, but it 1s not so much appre- 
ciated by the public and by its authorized representa- 
tives as is desirable. It has been our privilege to at- 
tend a vast number of conventions, meetings and con- 
ferences of electrical men during the past two decades, 
and it is notable that throughout nearly all these pro- 
ceedings there has run a strain of idealism which de- 
serves recognition. The tone of discussion constantly 
has been in harmony with the welfare of the con- 
suming public, and the great problem always before 
the house has been how to render the best possible 
service for the revenue received. 

It is time that the public should realize that when a 
group or a convention of electrical men assemble, the 
proceedings most emphatically are not keyed to a 
policy of combination for purely selfish aims. There 
is very little star-chamber work in the industry today. 
Publicity 1s welcomed as it never used to be, and in the 
more efficient use of this policy lies an opportunity for 
future advancement that is still to be grasped. Let 
the public realize that electrical conventions are assem- 
bled for other purposes than the raising of rates, paring 
down of service, and stiffening of requirements to be 
met by the consumer! | 

Already a good start has been made in this direction 
at several central-station and contractors’ conventions 
where some one with a clear head and reasonable pow- 
ers of expression has been assigned to answer the in- 
quiries of newspaper men as to the speakers and dis- 
cussions. 

The public easily gets the idea in these days of cen- 
tralization that men in different trades are constantly 
seeking new methods of cheapening the service rend- 
ered—of giving the people less for their money than 
formerly. Nothing could be further from the truth in 
the electrical industry. Its representatives in conven- 
tion assembled are certainly out to make money, but 
not at the sacrifice of the consumer. Witness the re- 
ductions in the maximum net price per kilowatt-hour 
in recent years made possible by commercial develop- 
ment in central-station fields, by exhaustive investiga- 
tions of operating economy, and particularly by the 
installation of high-powered generating units and tung- 
sten lamps. We know well enough inside the industry 
how much more electrical service a dollar buys today 
than five, ten and fifteen years ago, and we also know 
that at our conventions and conferences there is no 
talk about curtailing service, skimping on the quality 
of lamps, letting the distribution system go to pot, or of 
increasing the guarantees and burdens of the consum- 
er. No, everything is in the other direction and all that 
is asked is a reasonable return upon the capital invest- 
ment. 

The policy of the open door is sure to reap its 
reward in our great and growing industry if we keep it 
open and not merely unlocked. 
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MEDALS FOR EDISON. 

Everyone familiar with the work of Mr. Thomas A. 
Edison in developing the applications of electricity (and 
who is not?) will be pleased to know that recognition 
of his genius is being made this month from two 
sources, each taking the form of the award of a medal. 

One of these has already been bestowed by the Civic 
Forum “for distinguished public service,” the presenta- 
tion ceremonies being participated in by some of the 
most prominent men in the country. 

The other medal was presented this week by the 
Franklin Institute “for signal and emineng service in 
science.” It is known as the Franklin medal and was 
established through the munificence of Mr. Samuel In- 
sull of Chicago. This medal is awarded in 1915 for the 
first time and there are two recipients. The second 
recipient is Prof. H. Kamerlingh Onnes, of Leiden, 
Holland, whose researches, while not so well known 
in the electrical field, have in the realm of liquefaction 
of gases been epoch-making. The most notable of 
these was the liquefaction of helium, the most perma- 
nent of all the gases. This feat made possible the in- 
vestigation of the properties of materials at tempera- 
tures close to the absolute zero. We have had oc- 
casion to refer from time to time in these columns to 
the researches of Professor Onnes, particularly with 
reference to the electrical resistance of metals under 
these conditions. At temperatures close to the absolute 
zero the resistance of the pure metals appears to be- 
come infinitesimal. 

The achievements of Mr. Edison hardly need re- 
capitulation to electrical readers, or for that matter, to 
the public in general. Those inventions which have 
come into popular use, such as the carbon telephone 
transmitter, the incandescent lamp and the phonograph, 
are known to all. There are hundreds of other in- 
ventions, however, which have been applied in tech- 
nical ways, unrealized by the layman, and many others 
which have not received any practical application at all. 
Mr. Edison has been the most prolific American in- 
ventor and his work has had educational value as well 
as contributing to the comfort and progress of man- 
kind. It is stated that his inventions have given rise 
to industries employing nearly a million men and it is, 
of course, realized that the modern system of electrical 
distribution as well as the means for transforming 
electrical energy into light is due to him. As an ex- 
perimenter he stands in the forefront, and the experi- 
mental method is the principal characteristic which dis- 
tinguishes the modern world from the civilization of 
antiquity. 

While the personal qualities which Mr. Edison has 


brought to his work have undoubtedly had much to do — 


with his successful achievements, it should be remem- 
bered that one of his most notable attributes is his 
capacity for work. Only by marvelous perseverance 
and concentration of effort has it been possible 1 
work out the almost infinite amount of detail whose 
successful accomplishment distinguishes the practical 
inventor®from the idealist and dreamer. 
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Frank M. Tait Honored. ` 

Frank M. Tait, president of the Day- 
ton Power and Light Company, of 
Dayton, O., received a splendid “send- 
off” on the evening of May 12, when 
over 200 persons, including leading 
Dayton citizens and prominent elec- 
trical men from all over the country, 
attended a dinner in his honor, on the 
occasion of his departure to take up 
his work in New York in connection 
with the Brady estate. With D. L. 
Gaskill, secretary of the Ohio Electric 
Light Association, acting as toastmas- 
ter, the following prominent men 
spoke to the gathering: Former Gov- 
ernor James M. Cox, of Ohio; Presi- 
dent E. A. Deeds, of the Dayton Engi- 
neering Laboratories Company; Hol- 
ton H. Scott, of New York, president 
of the National Eleetric Light Associ- 
ation; Paul M. Lincoln, of Pittsburgh, 
president of the American Institute of 
Electrical Engineers; Homer E. Niesz, 
of Chicago, Jupiter of the Jovian Or- 
der; C. V. Hard, of Wooster, O., 
president of the Ohio Electric Light 


Association; and a number of others, | 


including Mr. Tait himself. Mr. Tait 
has been connected with the Dayton 
plant for more than 10 years, and has 
won tremendous popularity, as the 
quality of the men attending the din- 
ner attested; and at the same time he 
has built up the company to a high 
point of efficiency. He retains the 
presidency of the concern, as recently 
announced, but will be able to give it 
only a small amount of attention as 
compared to his former active personal 
supervision. 
pata eg O 

Popular Lectures on Illumination. 

At a meeting of the Council of the 
Illuminating Engineering Society, held in 
New York City on May 13, the Commit- 
tee on Popular Lectures reported through 
Prof. C. E. Clewell that the manuscripts 
of the first two lectures on store and 
residence lighting, respectively, would be 
submitted shortly for approval of the 
council. The committee has in the course 
of preparation five popular lectures on 
industrial, store, office and residence 
lighting, and one on the fundamentals 
of light and illumination. It is intended 
that these lectures will present in simple 
and attractive form the elementary prin- 
ciples involved. Copies of each lecture, 
together with suitable lantern slides, will 
be available for loan to those who desire 
to give popular talks on lighting. 

eee E oe 
Hydroelectric Units. 

A joint meeting of the Chicago Sec- 
tion, American Institute of Electrical 
Engineers, and the Electrical Section, 
Western Society of Engineers, is to be 
held on the evening of May 24. E. R. 
Ellicott, electrical engineer of the San- 
itary District of Chicago, will present 
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a paper on “Ten Years of Evolution 
in Hydroelectric Units.” The meeting 
will be held in the Western Society 
rooms, Monadncck Block, Chicago. 
ae oe eee, 
Louisville Jovians Moving Ahead. 
Louisville’s Jovians are finding work 
for their treasurer to do, something 
which has been heretofore a novelty, 
not only with the Louisville organiza- 
ations but with some others. Robert 
Montgomery, when he was elected 
president of the organization, several 
weeks ago, stated that his chief en- 
deavor would be to put the order on 
its feet financially. One of the first 
acts was to provide a series of buttons, 
big, red affairs, four inches in diam- 
eter, each containing the name of the 
wearer and the name of his business. 
By this means every man can imme- 
diately identify every other man, and 
good fellowship is increased. But it 
was also provided that any man who 
came to the weekly luncheon meetings 
without his button must pay a dime 
into the treasury. This was one of 
the nuclei of the bank account. 
-Another means by which the fund 


- will be added to is the “moonlight ex- 


cursion,” which will be taken by the 
Jovians and their friends, up the Ohio 
River on the steamer Corona. The date 
is the evening of May 25 and the boat 
will leave the wharf at the foot of 
First Street at 8 o’clock. Two weeks 
before the date of the excursion 
enough tickets had been sold to more 
than pay the whole of the expenses of 
the trip and there are many others 
who have not been approached. The 
membership of the order was increased 
to 125 by the last rejuvenation and ev- 
ery week there are between 40 and 50 
in attendance at the noonday lunch- 
eons. 
— eoe 


Electrical Men Lead in Louisville 
Rotary Club. | 

“The Live Wire Ticket” is the des- 
ignation that has been given to one 
set of nominees for officers in the 
Louisville Rotary Club for the election 
which is soon to take place. The 
name comes from the fact that the ma- 
jority of the nominees on this ticket 
are connected with the electrical in- 
dustry in one way or another. W. C. 
Daviet, district manager of the Postal 
Telegraph-Cable Company, is named 
for the office of president: James 
Clark, Jr., of the James Clark, Jr., 
Electric Company, for first vice-presi- 
dent; Robert Montgomery, commercial 
manager of the Louisville Gas and 
Electric Company, for the office of 
second vice-president; L. K. Webb, 
district manager of the Cumberland 
Telephone and Telegraph Company, 
and Fred G. Burdor, of the Burdor- 
Brecher Company, for directors. 
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Electrical Exports for March. 

The following data on the electrical 
exports of the United States for March 
are from the official government re- 
port on the foreign commerce of that 
month issued by the Bureau of For- 
eign and Domestic Commerce. 

In total value the electrical exports 
in March showed a marked decrease 
from the encouraging totals of Janu- 
ary and February. As compared with 
March, 1914, there was a slump of 
about 21 per cent; however, that 
month was the best one in the year 
1914. In the four classes for which 
numbers of articles shipped are given, 
there were exported last March: Elec- 
tric fans, 1,576; arc lamps, 117; carbon- 
flament lamps, 73,701; metal-filament 
lamps, 286,045. | i 

In the following table are given the 
detailed figures for the various elec- 


trical classes reported, with corre- 
sponding figures for March, 1914: 
March, March, 
Articles. 1915 1914 

Batteries .............. $ 166,041 $ 47,304 
Pynamos or generators. 236,395 376,985 
Fans- ooo ie 85S ie ook a 20,533 54,718 
Insulated wire and 

cable ..... dig ay eo aha 236,849 154.696 
Interior wiring supplies, 

ete. (including fix- 

TUBER): olicks Bete delet 65,159 50,182 
Lamps— 
TOO sis Cie en sty acess 2.409 2,686 
Carbon-filament ..... 8,133 14,597 
Metal-filament ....... 42,963 14,155 
Meters and other meas- 

uring instruments.... 41.305 ....-. 
MOLOPS: -2..snes cece Paced 166,648 292.99] 
Static transformers. .... 27,562 92,903 
Telegraph instruments 

(including wireless 

apparatus) ........... 7,335 6.06? 
Telephones ............ 53,066 59,295 
All other 6s osin nes oa we es 587,363 937,625 

Total wi ose eed aes $1,661,671 $2,104,332 

—__~»--@ 


Memorial to Wireless Operators. 

The memorial drinking fountain and 
cenotaph at Battery Park, New York 
City, erected to the wireless operators 
who perished at sea in their line of duty. 
was formally presented to the City of 
New York on May 12 by Fred B. Dal- 
ziel, chairman of the committee of the 
Maritime Association. 

The cenotaph was draped with the 
Stars and Stripes and crowned with a 
laurel wreath, and the chairs of the 
guests were roped off with laurel also. 
Four sailors from the Navy Yard were 
present with two buglers, who blew 
“taps” when the unveiling took place. 

Mr. Dalziel, in presenting the fountain 
to Acting Mayor McAneny, spoke of the 
fidelity to duty of the wireless heroes af 
sea and specially mentioned Jack Phil- 
lips, who lost his life on the Titaric and 
in memory of whom the fund was started. 

The names inscribed on the cenotaph 
are George C. Eccles, Stephen F. Seze- 
panek, Jack Phillips, Lawrence Prudhunt. 
Donald Campbell Perkins, Clifton J. 
Fleming. Harry Fred Otto, Adolph J 
Svenson, Ferdinand Kuehn, and Walter 
E. Reker. ae 

The names of the wireless operator 
who sank with the Lusitania, Robert 
Leith and D. McCormick, will be added. 
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Lamar Lyndon. 

An engineering undertaking that has 

attracted wide attention because of many 
difficulties to be overcome, has been com- 
pleted. On other pages of this issue there 
is presented a description of the great 
-dam near Austin, Tex., and a story of 
‘the -outstanding -engineering features in 
‘connection with this development of elec- 
-trical energy. -The bringing to comple- 
-tion-of this great work is an engineering 
‘achievement - of: extraordinary degree. 
>The: personality -of the engineer respon- 
-sible for“the designing and execution of 
“the- work evokes our interest, and it is 
‘a pleasure to chronicle something con- 
cerning Lamar Lyndon, and to present 
his portrait-on this page. Mr. 
‘Lyndon has demonstrated once 
‘more’ the importance of the 
` personal equation in a great 
` undertaking. 

Mr. Lyndon is well known 
‘to the profession not ‘only as 
‘an eminent consulting engineer, 
“but as the author of standard 
‘works on various engineering 
‘subjects. He was born in 1871, 
` at Newnan, Ga. His technical 

education comprised seven 
“years of training in the Uni- 
‘versity of Georgia, Stevens In- 
stitute of Technology and Cor- 
nell University. Immediately 
upon leaving Cornell Univer- 
sity, he entered practical en- 
‘gineering work, being given 
the management of the Bailey 
Iron Works, at Athens, Ga. 
He relinquished this position 
to become engineer of the 
Athens (Ga.) Gas and Electric 
Company and, later, became 
associated with a firm of con- 
sulting engineers of New York 
City. In 1896 he went abroad 
to represent an American syn- 
dicate. For three years he 
was engaged in general engi- 
neering work in Japan, China. 
Burmah, India, Straits Settle- 
ments, and, afterwards, in 
England. A young man, left 
entirely to his own resources in coun- 
tries where engineering advice and co- 
operation are not available, cannot help 
deriving great benefit from such an ex- 
perience. It pufs him on his mettle, and 
his success becomes a direct measure of 
his resourcefulness and ability to cope 
with new problems without assistance. 
Part of the time spent abroad was in the 
capacity of resident engineer of the 
American Trading Company in Yoko- 
hama and Kobe, Japan. In 1899, Mr. 
Lyndon was made chief engineer of that 
company with offices in New York, but 
he did not remain long in this position, 
resigning a year later in order to engage 
in consulting engineerig practice. in which 
occupation he has since continued. He 


was consulting engineer for the National 
Battery Company, of Buffalo, during a 
period of three years, and later consult- 
ing engineer for the General Storage Bat- 
tery Company, of New York, and Boon- 
ton, N. J. This work enabled him to be- 
come thoroughly acquainted with the con- 


ditions of a great many plants through 
‘data supplied by the operating companies. 


At the same time the work of designing 
dynamos, both direct-current and alter- 
nating, some of special types, of boosters, 


of controlling and regulating devices, 


etc., consumed much of his time. Hydro- 
electric power plants formed another and 


‘important phase of his work. Among the 
many power plants designed by him may 


Lamar Lyndon, 
Consulting Engineer. 


he mentioned those at Rockaway River, 
at Boonton, N. J.; the rehabilitation of 
the Juniata Water Power Company’s 
plant on the Juniata River, etc., and, re- 
cently, the plant now under construction 
at Austin, Tex.. in which the dam is one 
of the largest in the world and the lake 
formed by this development one of 
the largest artificial bodies of water 
known. Mr. Lyndon’s reports on vari- 
ous engineering enterprises and public 
utilities are models of thoroughness and 
of conscientious effort. His clear insight 
and freedom from bias have earned him 
an enviable reputation in this line. He 
has frequently been called to arbitrate 
in disputes and disagreements arising be- 
tween contending parties in various en- 
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gineering undertakings, and between 
cities and public utility corporations. In 
addition to the practical work which he 
has done, his contributions to technical 
literature are of considerable importance. 
He was one of the board of experts who 
prepared Foster’s “Electrical Engineer’s 
Focket Book,” being the author of the 
sections on storage batteries and on res- 
onance in alternating-curent circuits. 
He edited the sections on electricity and 
magnetism in the “United Editors’ En- 
cyclopedia,” and collaborated in writing 
the section on traction in the new En- 
cyclopedia Britannica. Among his books, 
“Development and Electrical Distribution 
of Water Power” and “Storage-Battery 
Engineering” are regarded as 
standard works. © The lat- 
ter has been translated into 
French. Both are used as 
textbooks in many universities 
and’ technical schools in this 
country. 

It is not only as an engineer 
that Mr. Lyndon has attracted 
marked attention. Few men 
there are who so indelibly im- 
press even upon casual ac- 
quaintances so much of n- 
dividuality as a characteristic. 
Generous and genial, equipped 
with an unfailing good humor, 
witty and sharp indeed in 
repartee, Mr. Lyndon has en- 
deared himself in remarkable 
fashion to a host of admiring 
friends. On the witness stand 
he has figured in the capacity 
of an expert upon many oc- 
casions, and his skill in fenc- 
ing off attacks, his clever re- 
joinders, as well as the earn- 
estness and inflexibility of his 
position, make him a most 
valuable witness in a good 
cause, and a dangerous foe in 
a bad one. 

The completion of the work 
at Austin so successfully will 
be a source of great satisfac- 
tion to his engineering friends 
and acquaintances. 

—— eo 

Electric Elevators in Bombay. 

The increasing number of electric 
elevators in the Bombay Presidency, 
India, has caused the Bombay govern- 
ment to announce that it will lend the 
services of electrical inspectors to the 
owners of such lifts for the purpose 
of insuring greater safety. Since the 
introduction of electric power the num- 
ber of lifts in the Bombay Presidency 
has considerably increased and the 
rate of increase will undoubtedly be 
much more rapid in the future. In 
Bombay the principal hotels and offi- 
ces, the larger shops, and most of the 
recently constructed flats, and several 
private houses are fitted with elevators. 
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Annual Election of American Insti- 


tute of Electrical Engineers. 

The 309th meeting of the American 
Institute of Electrical Engineers was 
held in the Engineering Societies 
Building, New York City, on the even- 
ing of May 18. 

The meeting was called to order by 
President P. M. Lincoln. Announce- 
ment of the results of the election of 
ofcers showed the following to be 
elected: President, J. J. Carty; vice- 
presidents, C. A. Adams, J. F. Stevens, 
William McClellan; managers, John B. 
Taylor, Harold Pender, C. E. Skinner, 
F. B. Jewett; treasurer, George A. 
Hamilton. The annual report of the 
Board oí Directors was also presented. 

The principal event oí the evening 
was the presentation of the Edison 
medal to Alexander Graham Bell, dur- 
ing which S. S. Wheeler presided. The 
presentation was made by J. J. Carty, 
and an address was made by Thomas 
A. Watson on “How Bel! Invented the 
Telephone,” which was of unusual in- 
terest and received with marked at- 
tention. Dr. Bell made a felicitous re- 
sponse in accepting the medal. 

The auditorium and galleries were 
crowded at this meeting, ladies as well 
as members being in attendance. Mau- 
sic was furnished during the evening 
by the Bluebell Orchestra of the New 
York Telephone Company. 

—_——__—_.»---——____ 

Electric Club of Chicago Makes 
Important Change in its Consti- 
tution. 

At the meeting of the Electric Club 
of Chicago on Thursday, May 13, the 
constitution and by-laws were changed 
so as to make the name of the club 
“The Electric Club-Jovian League.” 

This important change was made 
after the presentation of a resolution 
by A. L. Millard and W. R. Bonham 
There was very brief discussion, and 
the motion prevailed unanimously. 

Alexander Graham Bell and Thomas 
A. Edison, upon niotion of H. A. Mott, 
were made honorary members of the 
club. Upon motion of P. B. Wood- 
worth a resolution was adopted re- 
questing Mayor Thompson to retain 
Ray Palmer as Commissioner of Gas 
and Electricity of the city of Chicago. 

His Honor, Mayor William Hale 
Thompson, greeted the members and 
made a brief address respecting his 
ambitions for bringing good govern- 
ment and prosperity to the city. 

eee ne eee eee 

Fire Prevention Discussed by Chi- 

cago Jovians. 

On Monday, May 17, J. C. McDon- 
nell, of the City of Chicago Fire Pre- 
vention Bureau, discussed at some 
length the methods and features of ad- 
ministrative co-operation of the Bureau. 
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The action of the Electric Club m 
changing its name to The Electric 
Club-Jovian League was presented in 
the form of a resolution. and at the 
next meeting. Monday, May 24, the 
Chicago Jovian League will vote on a 
resolution to cease its existence as a 
separate organization and become con- 


sonidated with The Electric Clud- 
Jovian League. 
— iep 


Transportation Arrangements for 
American Electric Railway Con- 
vention. 


The annual convention of the Amer- 
ican Electric Railway Association and 
its five afħliated associations of ac- 
countants, engineers, claim agents, 
trafic managers, and manufacturers. 
will be held at San Francisco, Cal.. on 
October 4 to 8, inclusive. Arrange- 
ments are being made to make this an 
exceptionally interesting and memor- 
able gathering. The Transportation 
Committee is very active in its efforts 
to provide for luxurious and scenic- 
ally attractive tours to and from the 
Coast on special trains. 

Three specials have been tentatively 
planned, as follows: 

Tour A, Red Special—Leave New 
York City about September 23, passing 
through or stopping over at Buffalo, 
Cleveland, Chicago, Minneapolis, Gla- 
cier National Park, Seattle, Tacoma, 
Portland and Shasta Springs, arriving 
at San Francisco on October 2. Leave 
about October 9, stopping over or 
passing through Yosemite National 
Park, Los Angeles, Pasadena, San 
Diego, Riverside, Grand Canyon of 
Arizona, Albuquerque, Kansas City 
and Chicago. Total time of trip, in- 
cluding stay in San Francisco 30 days. 

Tour B. Blue Special.—Leave New 
York about September 26, passing 
through (with stops) Philadelphia, 
Pittsburgh, Indianapolis, St. Louis, 
Kansas City, Denver, Colorado 
Springs, Royal Gorge, Glenwood 
Springs, Salt Lake City, Ogden and 
Lake Tahoe, arriving at San Fran- 
cisco on October 3. Leave there af- 
ter a week’s stay and follow the route 
of the Red Special, making all stops 
at practically the same time to St. 
Louis and New York. Total time of 
trip. including stay at San Francisco, 
27 days. 

Tour C, White Special.—This is to 
be a specially fast train leaving Chi- 
cago in time to reach San Francisco 
on October 4. This is to be a going 
trip only. Passengers on this train 
desiring to return on the Red or Blue 
Special must make early reservations. 

For reservations and detailed infor- 
mation as to total expenses, itineraries, 
etc., those interested should communi- 
cate with H. G. McConnaughv. 
Broadway, New York City. 
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Advertising Electric Vehic:es. 
The regular monthiy meeuzz oiu 
Philadelphia Section oi the fect 
Vehicle Association of Ameria was 
held May 12 in the Colornase Eitcl 
ihe speaker of the occasion wes R 
T. Snodgrass, represent:rz N. à. 
Ayer & Son, national advertisers in 
opening his remarks, Mr. San Tasi 
announced that he had not msez the 
subject of electric-vehicle aiveruzg 
any particular study, but that be wizi 
touch on the subject trom the poii ol 
view of general advertising mrow.seigt 
He stated that advertisicg im gez- 
erat always made more wora ani Iot 


as it brought to them a much larie 
number oi possible buyers. Ke zs 
stated that mo article was worthy oi 
conscientious advertising that Was rot 
in itself already on a sound, success 
iul basis, that advertising was not m- 
tended to make a good proposition ott 
of a poor one, but was intended to 
bring increased sales and thereoy er- 
hance the value of such an article that 
had already demonstrated itselr as 
either useful or desirable. 

The speaker called attention to tke 
success in the field of gasoline-car ac- 
vertising, and stated as his opinioz 
that imitation among the adverusers 
and others of the United States was 
developed to a very high degree. It 
fact imitation runs rampant, not oziy 
in advertising, but in all things with 
which the American public is inter- 
ested. In all the world, the Japanese 
only are the equals or superiors oi 
Americans in this somewhat question- 
able trait of character. Mr. Snodgrass 
suggested that advertising of electric 


cars should appeal particularly to 
women. No details of the mechanical 
construction should be advertised. 


Keep away from the gasoline row. In 
fact the salesrooms of electric cars 
should be placed in the shopping dts- 
trict, where they would be bound to at- 
tract the attention of the women. He 
called attention to the advisability of 
women demonstrators, stating that it 
is his firm belief that no man can as 
well reach those traits in a woman's 
character, which it is necessary to 
reach, to create a desire for a luxurious 
electric car. After this desire has been 
created, he would have the prospect 
turned over to a man salesman. 

The speaker outlined a general plan 
for a complete advertis:ng scheme. 
modestly stating, however. that this 
was his suggestion from a casual in- 
quiry into the subject and was not the 
result of careful study. He concluded 
by stating that for any complete sales- 
manship, enthusiasm for one's prod- 
uct, a quiet contidence in the abso'ute 
end and capacity of his product to ful- 
nll the desires or necessities of the 
proposition was essential to success. 
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The New Austin Dam and Power Plant. 


This development, just completed after 
three years of work, presents several new 
and extraordinary features of design and 
construction. 

The principal, original and noteworthy 
departures from general practice are the 
two sections of dam having crests at 
different elevations; the automatic crest 
gates; the arrangement of the sluice 
gates; and the reinforced-concrete turbine 
chambers. 

In May, 1893, the first‘ dam across the 
Colorado River near Austin, Tex., was 
completed, and the electrical power and 
pumping plant, which was driven by the 
water power derived from the impound- 
ed waters of the dam, put into operation. 


The entire river bed for many miles 
up and down stream, and, in fact, prac- 
tically all the underlying rock of the 
county, is limestone, varying from so- 
called “dobe,” which is a disintegrated 
limestone, up to the hardest variety. The 
river bed is seamed with fissures, and 
there are small cavities of frequent re- 
currence, ranging from a few inches to 
several feet in the largest dimension, and 
these cavities are encountered sometimes 
as far as 20 feet below the surface of 
the river bed. 

The draft tubes from the old power 
station were so located that they dis- 
charged against the down-stream toe, and 
the waters from these draft tubes eroded 


the result that it was found that the un- 
derlying rock was good, hard, and com- 
pact after a certain depth below the river 
bed, and below the footing of the old 
dam, was reached. This encouraged the 
citizens and municipality to undertake 
some means whereby the dam could be 
rebuilt. 

A franchise was granted to William 
D. Johnson, of Hartford, Conn., on Sep- 
tember 11, 1911, which provided that the 
dam and power plant would be con- 
structed by Johnson or his assigns, and 
on completion, turned over to the city, 
Johnson to receive $100,000 in cash on 
completion and acceptance, and $64,800 
per annum in semi-annual payments for 


Fig. 


At that time, the development attracted 
world-wide attention, due to the fact that 
it was then the greatest dam in the world, 
when both height and length were consid- 
ered, and the lake formed by it was one 
of the largest artificial bodies of water 
ever impounded. 

The dam was a gravity section made 
of cyclopean concrete masonry, and 
overlaid on both the upstream and down- 
stream sides with cut, red-granite blocks. 
Its height was 60 feet above low water 
and the total length was 1,225 feet, of 
which about 1,100 feet was spillway, 110 
feet bulkhead on the eastern end, and 
25 feet bulkhead on the western end. 

The whole development was a munici- 
pal undertaking, the money being raised 
on bonds of the City of Austin, of which 
$1,400,000 were issued. 


the soft strata underenath the toe. This 
condition continued for seven years, when 
the inevitable end was reached. 

On April 7, 1900, under a flood of 
123,000 cubic feet per second, which gave 
a thickness of water of nearly 11 feet 
over the crest, a section about 200 feet 
long tilted backwards and slid down 
stream, righting itself as it moved, and 
finally came tu rest about 100 feet be- 
low the axis of the dam. The impound- 
ed waters rushing through the opening 
fcrmed, eroded the remaining portions 
of the dam, thereby widening the gap un- 
til some 450 feet of the total length of 
the dam was thus removed. The power 
house was wrecked, and several people 
were drowned. 

About six years ago, the municipality 
had a series of rock borings made, with 


1.—The Austin Dam During the Flood of April 25. 


25 years, making a total payment of 
$1,720,000, the cash value of which is ap- 
proximately $1,000,000. In order to carry 
out the terms of the franchise and to 
do the construction work, a corportation 
was formed called the City Water Power 
Company, which issued $750,000 face 
value of five-per-cent, gold, sinking- 
fund bonds, and these bonds were un- 
derwritten by Lawrence Barnum & 
Company, of New York City. 

The designs for the new development 
were begun early in 1910, and work final- 
ly began on September 22, 1911. In 
June, 1912, a contract was entered into 
with the William P. Carmichael Com- 
pany, of St. Louis, to take over the work 
and bring it to completion. Work pro- 
gressed until April, 1913, after which al- 
most nothing was done until January 10, 
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1914, the entire period between these lat- 
ter dates being lost by reason.of.an un- 
precedented series of heavy floods cul- 
minating in the flood of December 3, 
which was the highest ever recorded in 
the history of the river, or memory of 
any person acquainted with it. It is esti- 
mated that the quantity of water passing 
down the river on that date was between 
220,000 and 230,000 cubic feet per sec- 
ond. she 

After a considerable study of the situ- 
ation, it was decided that the new devel- 
opment could be made best and most 
cheaply on the same site as that of the 
original dam. While the foundation 
work for the new dam was more costly 
than it would have heen if the location 
were changed upstream some 800 or 900 
yards, this expense was more than coun- 
terbalanced by the ability to use the ex- 
isting section, which comprised 520 feet 
length of dam, in good condition and on 
satisfactory foundation, together with all 
the bulkhead masonry, which was thor- 
oughly good, though not on proper foun- 
dation. Also, the larger portion of the 
old power house, still standing, could be 
utilized. The most suitable character of 


stru.ture with which to fill the gap was. 


decided to be a hollow dam, having an 
inclined deck, thus neutralizing the over- 
turning moment, having buttress walls 
sunk well into the rock to resist. sliding, 
and with a cut-off wall on the upstream 
side going down into a trench cut in the 
rock to such a depth that all waters 
would be definitely stopped from follow- 
ing any permeable seams. 

Crest gates were placed between the 
piers, the gates on the old section being 
6 feet high, and those on the new sec- 
tion, 15 feet high, so that the upper edges 
of the crest gates are all at the same 
level, which is 66 feet above low water. 
When the water level is at an elevation 
of 65 feet, or less, the crest gates are 
tightly closed. An increase of six inches 
in the elevation of the lake level will 
make the crest gates automatically over- 
turn, letting the water flow out over the 
crest of the dam. When the level has 
fallen 12 to 15 inches, or about down 
to the 64-foot elevation, the crest gates 
automatically close. During periods of 
flood, the crest gates are open, and the 
greater portion of the flood water is 
taken over the crest of the new section. 
It is estimated that with a discharge of 
200,000 cubic feet per second, the thick- 
ness of the water over the crest of the 
new section, will be 18 feet, the thickness 


of the water over the crest of the old 
section being 9 feet. This means that 
the present dam will pass 50 per cent 


water than passed over its crest 
when the old dam 
tion of the water is only 9 feet above 


more 
failed, but the eleva- 


the crest of the old dam, while it was 
11 feet above the crest the 
section went out in 1900. Since the over- 


when weak 
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turning moment varies as the cube of 
the head of water against the dam, and 
the sliding force varies as its square, the 
stresses to which the old section will be 
subjected can never equal those which 
it has already resisted. The depth of 
the water below the low-water elevation 
varies from 5 to 20 feet, so that the total 
depth of water behind the dam varies 
from 70 to 85 feet. 

The total length of dam and core- 
wall is 1,535 feet, of which 1,091 feet 
ere spillway, 124 feet bulkheads, and 300 
feet corewall. It is a reinforced-concrete 
structure, having an inclined upstream 
wall, making an angle of 42 degrees to 
the horizontal. At a point about 2.5 feet 
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sultant of the forces which they resist, 
made.up of the water pressure acting 
against the surface of the deck and the 
gravity component of the deck and the 
walls themselves, has the same direction 
as that of the longitudinal walls. The 
longitudinal and transverse supporting 
walls intersect at right angles and form 
a series of square openings when viewed 
in a direction normal to the deck. The 
deck panels are exact squares, and hence 
may be reinforced in two directions. 
The reinforcing steel is, therefore, placed 
both longitudinally across the length of 
the dam and transversely up and down 
the deck. The spacing of the steel is 
logarithmic, the bars being laid closer 
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Fig. 2.—The Austin Dam With Crest Gates Closed. 


above low-water level, this slope of the 
wall ends, intersecting a narrow hori- 
zontal bench and from the up-stream 
edge of this horizontal bench a vertical 
wall goes straight down into the rock. 
This vertical wall forms both the lower 
portion of the deck and the cutoff wall. 

The object of the bench is to allow 
flow of water through any completed sec- 
tion of the dam during construction, the 
flat horizontal slab, which runs the entire 
length of the dam, and covers the up- 
per part of the bench, being omitted un- 
til the completion of the work. 

The supporting walls are both longi- 
The 


walls are set parallel to the flow of the 


tudinal and transverse. transverse 


stream and are 20 feet apart, measured 
from center to center. The longitudinal 
walls are also spaced 20 feet apart, meas- 
ured from center to center in a direction 
at right These latter 


angles to them. 


walls are not vertical but are inclined, 
so that they form an angle of nearly 90 
the The 


© walls is such that the re- 


degrees with upstream deck. 


slope of th 


and closer together. as they get nearer 
and nearer the middle of the panel. 

The stresses allowed in the steel are 
16,500 pounds per square inch maximum. 

All of the steel used was re-rolled 
twisted bars, having an elastic limit above 
55,000 pounds. The engineers considered 
the high elastic limit preferable to a high 
ultimate tensile strength, it being assumed 
that if stresses were imposed on the steel 
which would extend it past its elastic 
limit, the surrounding concrete would be 
probably crushed to such an extent that 
the structure would fail, and the only 
value that the steel could have lies in 
its resistance to distortion within its 
elastic limit. 

An ample number of expansion joints 
is provided in the new dam, every fifth 
panel being an expansion panel. There 
are 28 panels in all. These expansion 
panels have both the upstream deck and 
the spillway entirely separated from the 
adjacent portions of deck and. spillway 
on either side of them. A joifit is made 
between the two abutting edges of the 
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concrete slabs which is water-tight, but 
which permits lateral movement of the 
different sections of the dam without 
diminishing the tightness of the joint or 
rupturing any of the masonry. This 
joint is made of “ingot” iron plate, 0.5 
by 8 inches. One-half the width of the 
strip is cast into the concrete of the 
abutting edge of a standard panel. This 
leaves four inches of metal projecting 
out from the surface of the end of the 
panel. The end of the slab, together 
with the projecting iron, is painted over 
with a heavy coat of asphalt. The ex- 
pansion panel is then cast so that its edge 
abuts against the edge of the slab of the 
standard panel. Due to the asphalt 
coating, the concrete cannot adhere to 
the metal of the expansion strip, nor 
to the adjacent concrete, while that por- 
tion of the iron strip cast into the stand- 
ard panel and adjacent to the expansion 
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tween the piers that project upward be- 
yond the crest of the dam, on both the 
high and low sections, are made up of 
a structural-steel framework, of which 
the lower portion is filled with concrete, 
while the upper part is covered with 
creosoted yellow pine. There are 28 large 
gates and 26 small ones, making a total 
of 1,091 feet of spillway. These gates 
turn about rockers or bascules, which are 
fastened into the piers at either end of 
the gate. The large gates, which are 
placed on the low section of the dam, 
have, in addition, a middle bascule to 
support the middle and take the heavy 
water pressure, due to the great size of 
the individual gates. These large gates 
are, of course, continuous from pier to 
pier, and the middle bascule is placed 
on a low pier built entirely in the rear 
of the gate, the bascule projecting for- 
ward so that a portion of the rear sur- 


~~ 


al 


ae à 5 an 
D, K ae? 


car j f 


— 


> aed E 
NAGA 
a tg ut 
+ 


Fig. 3.—Dam Under Construction, Showing Two Pairs of Sluice Gates. 


panel, does firmly grip the metal. In 
this way, a water-tight, sliding joint is 
formed. 

A bridge is built across the top of the 
dam, being supported on the piers. This 
bridge comprises two reinforced-concrete 
beams, each 1 foot thick and 2.5 feet 
deep, spaced 4 feet apart, center to cen- 
ter, and covered with a concrete slab 8 
inches in thickness. On top of this slab 
are placed standard 6-by-8 inch cross 
ties, 8 feet long, and a standard-gauge 
railway track is laid on these, the rails 
coming approximately over the beams. 
The ties are floored over and a pipe 
railing is put on the down-stream side 
of the walkway thus formed. The rail- 
way track serves to carry a heavy steel 
derrick car across the bridge, and a rail- 
ing on the up-stream side is omitted so 
that there is nothing to interfere with 
the operation of the tackle of the derrick 
car in case it is desired to move any 
portion of the gates for repairs, or lift 
out. ; l 

The crest gates, which are placed be- 


face of the gate rests against it. When 
the gates are vertical and the water is 
at normal height, the center of pressure 
coincides in elevation with the point of 
support on the bascule curve. When the 
water rises above the normal level, the 
center of pressure likewise rises, and 
there then exists a net moment to cause 
the gate to overturn. As overturning 
begins, the moment to cause it increases, 
due to the increase in pressure on the 
upper portion of the gate, and the 
diminution in pressure on the lower part. 
This increase in overturning moment is 
compensated for by the fact that the gate 
turning around the bascule is continu- 
ously changing its point of support, this 
point moving from a position at one- 
third the height of the gate to one very 
near the middle of the gate when it is, 
finally, in a horizontal position. 

When the level of the water in the 
lake sinks sufficiently, these gates auto- 
matically close. This is effected by the 
counter- -weighting provided by the con- 
crete filling in the bottom of the gates, 
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so that the center of gravity of the gates 
is near the bottom, and there is a con- 
tinual tendency for gravity to restore 
them to their normal, vertical position. 
These gates have not only operated in 
a thoroughly satisfactory manner, but 
have passed one heavy flood, together 
with some 50 or 60 acres of driftwood 
that came down the river and accumu- 
lated in the lake prior to the full open- 
ing of the gates. In this latter respect, 
their performance is remarkable. When 
one of the large gates opens and 14 feet 
thickness of water begins: to. pass over 
the crest, the volume and. velocity of dis- 
charge carry large trees. through the space 
between the piers, and over the upper 
surface of the gates, and when the 
spread of the brances of these trees is 
greater than the openings between the 
piers, the force of the water breaks up 


the limbs and carries the broken trees 


through without difficulty. 

The advantage of these gates under 
these particular conditions is obvious, 
and, by their use, the lake level under- 
goes no substantial change between the 
lowest and highest river stages, the mini- 
mum level being about 14 inches below 
the normal and the maximum level for 
heavy floods is not more than 34 inches 
above the normal level. 

There are eight sluice gates, set in. 
pairs, each discharging into its own open- 
ing; the two individual channels merging 
into one large tunnel, which passes 
through the dam. The gates are each 5 
by 6 feet and are operated by pistons 
working in cylinders, the working fluid 


being oil under a pressure of 750 pounds 


per square inch. The direction of the 
water is changed on entering the throat 
of the sluice-gate passageway through a 
gradual curve until the direction of flow 
becomes horizontal, and the channels in- 
crease in area gradually so that prac- 
tically no eddy currents are formed until 
after the two individual channels merge 
into the single large one, which passes 
through the bottom of the dam. Since 
this single channel is 18 feet wide, and 
approximately 14 feet high, the total area 
is 250 square feet, while the area of the 
openings of the two sluice gates is only 
30 square feet each, or 60 square feet 
for the two. The velocity .of efflux 
through the sluice gates will be about 
60 feet per second, while the velocity 
through the main channel will be less 
than 15 feet per second. 

It is to be noted that the oil-pressure 
cylinders which operated the gates are 
placed on the outside of the deck of the 
dam instead of inside the dam, as is usu- 
ally customary. In this way the cylin- 
ders could be placed much nearer to the 
sluice gates than is possible when the 
cylinder is inside the dam, and the sluice 
gates outside, with the thickness of ,the 
inset of the deck wall between the two, 
This, of course, shortens the piston rod, 
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which, when the gate is being closed, 
acts as a long column, and for a given 
diameter of rod it is stiffer, or for a 
given pressure a smaller rod may be 
used. This means that the size of the 
cylinder may be somewhat reduced. 

A Deane triplex pressure pump, having 
a capacity of 40 gallons per minute, un- 
der a pressure of 850 pounds per square 
inch, is installed in the power station and 
driven by a Western Electric induction 
motor, which is belted to the pump. A 
pressure bypass is provided so that the 
pump can work continuously when the 
gates are being operated and any excess 
pumpage will pass from the discharge 
to the suction pipe, the bypass valve be- 
tween the two opening when the pre- 
determined pressure for which it is set 
has been reached. The high-pressure 
service pipe, and the low-pressure pipe 
for return of oil to the suction side of the 
pump, run from the power house into 
the dam and pass along the side of the 
walkway through the dam, these two 
pipes forming two of the three railings 
on one side of the walkway. 

The gates themselves are heavy slabs 
of cast iron, about 1.5 inches thick, 5.6 
feet wide by 6.6 feet long, the smaller 
dimension being the transverse one. Each 
gate slides on a heavy, cast-iron, frame- 
work which is sunk into the concrete. 
The upper side of the gate frame and 
the under face of the gate are both lined 
with bronze strips 2 inches wide by 
three-eighths inch thick. These gates 
have been operated a number of times 
under varying depths of water, and have 
proven themselves satisfactory in every 
particular. 


Head Works and Penstocks. 


The head works are located in the 
masonry bulkhead on the east side of 
the river. These comprise three open- 
ings to penstocks, each opening and pen- 
stock being 9 feet in diameter. The 
penstock openings are each divided into 
two. This is effected by the use of an 
H-column running vertically across the 
face of the flange, at the inner end of the 
penstock. There are, therefore, two 
headgates to each penstock, each head- 
gate being 5 feet wide by 10 feet in 
height. The gates themselves are made 
of four-inch, creosoted, yellow pine, 
bolted together, and braced by sections of 
angle-iron, which are fastened to the 
wood by means of lag screws. One of 
each pair of gates is provided with a 
filler gate, which was specially designed 
and made unusually heavy, owing to the 
depth of water over the headgates. In 
times of drought, the water in the lake 
may be lowered 15 feet, and, at this ele- 
vation, the water will be three feet above 
the top of the penstocks. At its normal 
elevation, therefore, the water is 28 feet 
above the bottom of the headgates. 

A hand-operated, worm-gear headgate 
hoist, made by the Platt Iron Works 


Company, is provided for each of the 
six headgates. _ 

There are three penstocks, each being 
9 feet in diameter, and made of steel 
plate, 0.25 inch thick, which is covered 
on the outside with concrete. The ex- 
terior of this concrete is hexagonal in 
form, and it is eight inches thick at its 
thinnest section. The concrete is rein- 
forced with steel-wire mesh, and, by this 
construction, strong and permanent con- 
duits have been provided. As a precau- 
tion against water hammer, surge pipes 
are connected with the penstocks, there 
being one to each penstock and joined 
to it at the point nearest to the turbine 
casing that is available. These surge 
pipes leave the penstocks horizontally, 
pass through the wall of the power house 
on the stream side of the building and 


Fig. 4.—Exterior of Power House, Showing 
Draft Tubes and Surge Pipes. 


then turn vertically upward, being 
anchored to the wall of the building. 

Just after passing through the power- 
house wall, each penstock is turned down- 
ward to the opening in the turbine cas- 
ing, and this condition is one which is 
hable to produce collapse of a penstock, 
if the water-wheel gates are rapidly 
opened, unless some provision against 
this is arranged. To prevent this, a ver- 
tical vent pipe is placed on each penstock, 
just outside the power-house wall. Two 
of these are 66 inches in diameter each 
and one 48 inches in diameter, and the 
height of these vent pipes is such that 
the water normally stands in them about 
4 feet from the top. It has been found, 
in practice, that these vent pipes not 
only act to prevent collapse of the. pen- 
stocks, but act also as surge pipes.. When 
the water-wheel gates are rapidly closed, 
water is ejected from the surge pipes 
before described, and also from the vent 
pipes. 

Power House. 

The power house is built of yellow, 

pressed brick and measures 118 feet long 
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by 50 feet wide, inside ` measurement. 
The wall on the side of the river is 90 
feet in height. The height from the 
generator room floor to the top of the 
walls is 28 feet in the clear. From the 
generator floor down to the concrete 


. floor in the bottom of the power house, 


on which the turbines are set, is 40 feet. 
From. this lower level, down to the 
foundation,. the construction is of ashlar 
masonry, the brick walis being built on 
top of these ashlar footings. Figs. 4 
and 5 are photographs ofthe exterior and 
interior respectively. 

The generator floor is of reinforced 
concrete, supported at intervals on re- 
inforced-concrete beams.. At the places 
where the three vertical generators are 
placed, large circular. holes have been 
cast in the floor, having a diameter just 
one foot less than the generator frames, 
so that the generator has a six-inch 
width of support all the way around 


_ these openings. Since the generators are 


10 feet in diameter, these holes are 9 
feet in diameter, so that they are of 
ample size for handling any of the tur- 
bine parts below, in case repairs or 
changes should become necessary. 

The walls of the power house vary 
from 2 feet to 3 feet in thickness. In- 
terior pilasters are provided against both 
the longitudinal walls, which serve as 
supports for the crane runway. In addi- 
tion, the longitudinal wall opposite to 
the wall on the stream side has three 
lieavy, external buttresses, which run the 
entire height of the wall. 

The roof trusses are made up of tim- 
ber compression members and round iron 


' tension members, the roof covering being 


of slate. 

A gallery is built inside the power 
house, six feet in width, and nine feet 
above the operating floor. This runs 
around three sides of the building and 
is guarded by an elaborate railing of 
nickel-plated iron pipe. i 

The equipment comprises three vertical, 
or “umbrella-type” generators, each of 
1,800 kilowatt capacity, built by the 
Crocker-Wheeler Company. They are 
three-phase, star-wound, revolving-field 
machines and generate current at 6,600 
volts, which is the voltage of transmis- 
sion, no step-up transformers being used. 
Each of these generators is driven by a 
pair of 36-inch turbines, built by the 
Platt Iron Works Company. Each pair 
of wheels is mounted on the same ver- 
tical shaft with the generator rotor, and 
is set in a cylindrical chamber of rein- 
forced concrete. 

The generator rotor, the shaft and the 
water wheels attached thereto, are all 
suspended from a thrust bearing placed 
on top of the generator frame. This 
bearing, together with the heavy box 
girders underneath that support it and 
form part of the upper cover of the gen- 
erators, is clearly visible in the picture 
showing the interior of the power sta- 
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tion. The turbine and generators run 
at a speed of 300 revolutions per minute. 
The weight of the rotating parts, support- 
ed by the top thrust bearing, is 44,000 
pounds. The water wheels are, however, 
designed to produce an upward thrust, 
when in operation, using the pressure 
of the water in the turbine cases to pro- 
duce this upward pressure, which 
amounts to about 24,000 pounds, leaving 
only 20,000 pounds as the net weight to 
be carried by the thrust bearings. The 
bearings are, however, designed to carry 
44,000 pounds at 300 revolutions per min- 
ute. Each of these thrust bearings com- 
prises 34 two-inch hardened-steel balls, 
running in tool-steel grooves, there being 
two tracks concentric with each other, 
one carrying 15, the other 19 balls. They 
were made in Sweden by the S. K. F. 
Company, and were mounted in place 
by the builders of the generators. 

In addition to the supporting thrust 
journals at the top of the generators, 
there are four additional journals to each 
unit, namely, two journals for the gen- 
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after which the operation of the belt- 
driven machine is stopped. The speed 
of each of the turbines is controlled by 
a Lombard governor, Type P, having 
17,500 foot-pounds capacity. The ar- 
rangement of these governors and con- 
nection with the turbine gate shaft, is 
shown clearly in the picture of the in- 
terior of the power station. 

It is believed that this is the first time 
that turbines of comparatively small size, 
and adapted for setting in cylindrical 
steel casing, have been placed in a cylin- 
drical casing of reinforced concrete. The 
question of a cylindrical chamber as 
compared with the usual spiral form, re- 
solved itself in favor of the cylindrical 
casing, because it was believed that if 
the latter were made of sufficiently great 
diameter, the efficiency obtained would be 
nearly equal to that which could be ob- 
tained from the spiral form of casing, 
and, owing to the labor conditions on 
form work, it cost considerably less to 
make a large cylindrical casing than a 
smaller spiral-shaped one. The tests of 


Fig. 5.—Interior of Power House. 


erators, one at the top and one at the 
bottom of the frame, a centering journal 
at the top of the turbine cases and a 
bottom one for the turbine shaft, which 
latter is a submerged journal, and, there- 
fore, made of an iron frame, in which 
are placed adjustable lignum-vitæ blocks. 

There are three exciters, two being 
motor-driven and one belt-driven, all 
built by the Crocker-Wheeler Company. 
The motor-driven exciters are 125-volt 
machines driven by 440-volt induction 
motors, each of 75 kilowatts capacity, 
which is more than ample to supply full 
excitation to all three of the generators, 
and, therefore, these two exciters are 
never operated in parallel, one being a 
reserve unit. The belt-driven exciter is 
a small 15-kilowatt machine, the purpose 
of which is simply to start the plant 
when it is first put into operation, or to 
re-start it in case it should ever be shut 
down by accident or otherwise. This 
small machine gives a sufficient excitation 
for any one generator, and by its use, 
normal voltage may be established across 
the generator busbars and the motor- 
driven exciters brought into operation, 


the completed plant have amply demon- 
strated that this view was correct, an 
efficiency of 87 per cent for the turbines 
having been reached under actual operat- 
ing conditions. It will be observed that 
the reinforcement of the casings com- 
prise both cantilever and hoop-tension re- 
inforcement. Also, in view of the pos- 
sibility of cracking of the concrete, the 
amount of steel used was considerably 
greater than that customarily employed 
for ordinary, reinforced-concrete work, 
the stresses being limited to 10,000 pounds 
per square inch, in the steel. Where the 
penstocks enter the turbine cases, and 
where the draft tubes pass through them, 
angles are riveted around the outer sur- 
face of the pipes so that ample contact 
with the surrounding concrete is pro- 
vided. These cases have now been in 
service nearly four months, and have not 
shown any cracks or defects. These 
cases were made of concrete instead of 
steel, principally because of the height 
of the vertical turbines and the possibil- 
ity of vibration unless heavy masses sur- 
rounding them were provided of suffi- 
cient inertia to prevent any vibration. 
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The top of each turbine chamber is 
closed in by a heavy, cast-iron cover, 
which is ribbed to give a sufficient 
strength to resist the upward thrust of 
the water and which is split to facilitate 
erection and dismantling. A cast-iron 
ring of approximately Z section, and 
carrying a number of ribs from one 
flange to the web of the Z, is sunk into 
the concrete at the upper end of the 
casing, and anchored into the concrete 
by means of 32 1.5-inch bolts. One 
flange of this ring projects slightly above 
the upper surface of the concrete and 
to it is bolted the cast-iron cover. 

Below the generator-room floor, oiling 
galleries and steps to reach them are 
provided, so that any bearing can be 
reached without difficulty. 

A hand-operated traveling crane made 
by the Whiting Foundry Equipment 
Company spans the building. It is of 15 
tons capacity and travels on runways 
of T-rail, weighing 40 pounds to the 
yard, which in turn are supported on 
18-inch I-beams, these latter resting on 
the interior brick pilasters, which have 
previously been mentioned. Heavy cast- 
iron plates are interposed between the 
top of the pilasters and the under side 
of the I-beams so that the pressure is uni- 
formly distributed over the whole upper 
surface of the pilasters. 

In the power station are also bimi 
the oil pressure pump, which serves to 
operate the sluice gates, together with 
the motor which drives it, and the oil 
tank containing the supply of oil for 
this service. 

Switchboard. 

The switchboard comprises seven 
panels, of which two are exciter panels, 
three generator panels, and one totaliz- 
ing or outgoing feeder panel. The sta- 
tion voltage is 6,600 volts, and the oil 
switches are mounted on the wall in the 
rear of the switchboard, which latter is 
set seven feet from the wall. Each oil 
switch is operated by means of a handle, 
which is placed on the switchboard panel, 
motion being communicated from the op- 
erating handle to the switch by means 
of bell cranks and connecting rods of 
0.75-inch pipe. In this way there is no 
high voltage at the switchboard itself, 
the maximum on the board being 125 
volts. 

The generator switches are non-auto- 
matic, manually operated. The main 
switch is manually operated, and has also 


a trip coil, overload release and a con- 


trolling relay. The board is of the usual 
standard type. The rheostats are all 
mounted on a gallery underneath the 
floor and operated by sprockets and 
chains. Since the motors which drive 
the exciters and the pump are all 440- 
volt machines, there are three station 
transformers provided which step down 
from 6,600 to 440 volts to supply current 
for these motors. On two of the trans- 
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formers there are additional taps from 
which 125 volts may be taken. 

The station is lighted from the exciter 
busbars, but the lighting switches are 
double-throw switches, one side being 
connected to the exciter busbars, the 
other side being connected to the 125- 
volt taps of the two station transformers, 
so that current for station illumination 
may be taken from either source. Since 
the plant is intended to operate, at times, 
in parallel with the steam-driven electric 
plant of the city, some three miles dis- 
tant, this arrangement provides for illum- 
ination, even if the water-power plant 
were shut down and out of commission, 
by reason of the fact that the steam 
power plant would supply current to the 
station transformers in the water-power 
plant. - 

The draft tubes leave the turbine cas- 
ings at an elevation half way between 
the top and bottom of the case. The 
opening in the draft chest is 7 feet in 
diameter and to this opening is attached 
a short length of straight pipe 7 feet in 
diameter, which passes out through the 
turbine case. Just outside the turbine 
case is attached a short piece of pipe, 
which is in the form of a truncated cone, 
being 7 feet in diameter in one end and 
flared to 7 feet 6 inches at the other 
end. Attached to this piece of pipe is 
an elbow making a downward bend of 
65 degrees. This elbow increases in di- 
ameter continuously from the 7.5-foot 
end to the lower end, which is 9 feet in 
diameter, so that there is a gradual in- 
crease in the diameter of the draft tube 
from 7 to 9 feet. To the lower end of 
this elbow is attached a straight piece 
of plate pipe 9 feet in diameter and this 
makes an angle with the vertical of 25 
degrees. The lower end of this last 
tangent section 1s submerged 18 inches 
below minimum low water. The lower 
ends of these draft tubes are supported 
by concrete saddles, which are carried 
down to rock foundation and nearly sur- 
round the bottom of the penstock. 

These saddles are so formed as to 
give a gradual change in the direction of 
the water as it passes the end of the 
draft tubes so that it emerges in an ap- 
proximately horizontal direction. A 
draft-tube pit for the lower ends of these 
draft tubes to dip into is excavated in 
the rock, and of such dimensions that 
there is ample area for discharge of 
maximum amount of water that will 
ever be required through any of the draft 
tubes, or all of them simultaneously, and 
so that in no part of the pit will the ve- 
locity of the water exceed 3 feet per 
second. 

The draft tubes. vent pipes and all 
steel-plate work were made by the Payne 
& Joubert Company, of New Orleans. 

The tail race is about 300 feet long, 
running from the draft-tube pit out to 
the main channel of the river. It varies 
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from 50 to 60 feet in width and from 
3.5 to 5 feet in depth. At every point 
along it there is a clear waterway of 
200 square feet measured below normal 
low-water elevation. Since the maximum 
load on the station will require 800 cubic 
feet per second, this means that the maxi- 
mum velocity in the tail race will be 4 
feet per second. 


Transmission Line. 


The transmission line is three miles 
long and is made up of six conductors 
connected in pairs so that these six form 
a single three-phase circuit. The wires 
are 0000 aluminum cable, supported on 
standard 6,600-volt, Locke porcelain in- 
sulators, which are fastened on “Lee” 
pins. The line is carried on wood poles 
of Michigan cedar, each 40 feet long, 
23 inches in circumference at the top, 53 
inches in circumference at the bottom. 
and set from 6 to 7.5 feet in the ground. 
The spacing 1s 180 to 200 feet. Two 
cross-arms, one long and one short, are 
placed on each pole and braced by spe- 
cial heavy strap-iron braces. The line 
1s of massive construction. The cross- 
arms are 5 by 6 inches in cross-section, 
the lower arms being 7.5 feet in length 
and the upper ones 3.5 feet. The dis- 
tance apart of the wires is from 2 to 3 
feet. An overhead, stranded, galvanized, 
ground wire three-eighths inch in diam- 
eter is placed on each pole and is car- 
ried on an angle-iron support which pro- 
jects three feet above the center line of 
the upper cross-arm. This ground wire 
is grounded at every fourth pole, the 
ground connection being the standard 
galvanized pipe driven into the ground 
with about a peck of rocksalt sunk around 
it near the surface of the earth. 

The conducting cables are tied with 
No. 4 aluminum wire, a standard bridle 
tie being used. The line terminates at 
each end on a heavy strain frame. the 
rull of each conductor being taken by 
a 0.75-inch iron rod attached through 
a strain insulator to a heavy aluminum 
clamp fastened to the cable. From the 
strain frame each wire passes on an up- 
ward slope of 20 degrees through a three- 
foot length of six-inch tile pipe, set in 
the building wall, also placed at an angle 
ot 20 degrees to the horizontal. The 
cables terminate inside the buildings on 
an inside frame, which has mounted on 
it the choke coils and lightning arrest- 
ers. Owing to the shortness of the line, 
there are only two lightning arresters, 
one at either end, these being standard 
multigap devices made by the General 
Electric Company. 

This transmission line was the first 
fart of the entire installation which was 
built and was constructed some three 
years before completion of the rest of 
the plant. Under the contract with the 
City of Austin, power for use in con- 
struction of the dam and plant would be 
furnished free, and the transmission line 
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has been in use for over three years, 
carrying current from the city out to 
the construction site. In this length of 
time no interruptions of service or 
troubles of any kind have been experi- 
enced. 

The transmission line terminates in the 
steam power station now operated by the 
City of Austin, and only about six blocks 
from the heart of the city. There the 
6,600-volt current passes into three step- 
down transformers, each of 1,500 kilo- 
watts capacity. The secondary voltage 
is 2,300 volts, which is the same as the 
voltage generated in the steam plant, 
and of distribution throughout the city. 
The two plants are, therefore, enabled to 
operate in parallel and the present steam 
plant will be used as an auxiliary to as- 
sist the water-power plant in times of 
extremely low water. 

The transformer connections are made 
in mesh, both primary and secondary. 
The transformers are oil-insulated -and 
water-cooled, built by the Crocker-Wheel- 
er Company. 

Tests. 

Complete efficiency and heat tests were 
made on the electrical apparatus before 
shipment from the factory. The gener- 
ators, however, being vertical machines, 
the shop tests could not be made under 
the same conditions as those which ex- 
isted after they were placed in the power 
house, with the shafts vertical. In the 
shop test, the generators were tested as 
horizontal machines, the shaft rotating in 
two horizontal bearings, and, therefore, 
the friction loss was considerably greater 
than that of the same machines set ver- 
tically with the weight of the rotor car- 
ried on ball thrust bearings. The re- 
sults of the shop tests were, however, 
used to determine the efficiency of the 
rest of the equipment. The three gener- 
ators showed the same efficiencies, these 


being as follows: 
Ifficiencies 


Load. at power factors of 
1.90 080 
0.50 93.6 91.9 
0.75 95.4 94.0 
1.00 #2 94.8 
1.25 96.6 95.3 


ln order to make an efficiency test of 
the complete equipment a weir was built 
in the tail race, which was provided with 
a notch 3 feet in depth and 29 feet in 
length, so that with the full load of 1.800 
kilowatts on one machine and full head 
of 65 feet, the quantity of water re- 
quired, gave a height of about 33 inches 
over the crest of the weir. A six-hour 
test was conducted on each of the units. 
Calibrated instruments from the Elec- 
trical Testing Laboratories were used. 

The total effhicencies, from the gross 
energy in the water to the electrical en- 
ergy delivered at the switchboard, varied 
Lut little among the three units. the maxi- 
mum difference being not over 1.25 pér 
cent. The average, over-all efficiency at 
full load was 83.5 per cent, which showed 
the average efficiency of the water wheels 
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to be 87 per cent. The load was prac- 
tically non-inductive, being made up of 
iron-wire resistance coils submerged in 
shallow tanks, a continuous supply of 
water being delivered to the tanks to 
keep down the temperature. The actual 
resistance of these submerged wire coils 
was considerably less than the computed 
resistance, and on investigation, it was 
found that the cooling water was suffi- 
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ciently impregnated with alkali and salts. 
of various kinds to reduce its normal 
resistance considerably and it acts, in a 
measure, as an electrolyte. More than 
twice as much resistance was required 
to produce a proper load on the genera- 
tors as the computations, based on avail- 
able data concerning submerged resist- 
ances, first showed would be necessary. 
The efficiencies of the step-down trans- 
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formers at 100-per-cent power-factor 
were as follows: 


Load . Efficiency in Per Cent, 
0.25 97.73 
0.50 - 98.65 
0.75 98.80 
1.00 98.91 
1.25 98.80 
1.50 98.60 


Lamar Lyndon, of New York City, 
was consulting engineer, and Frank S. 
Taylor was resident engineer. 


Commercial Practice 


Pannen Rates, New Business 
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Doherty Employees Dine Their 


Chief. 


The proverbial family spirit of the 
organization of Henry L. Doherty & 
Company, public-utility operators at 60 
Wall Street, New York City, was again 
shown on May 14, when Mr. Doherty 
was tendered a dinner at Davidson’s 
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in honor of his forty-fifth birthday by 
his male co-workers, numbering more 
than one hundred and representation was 
limited to the New York organization. 
Mr. Doherty, visibly affected by the 
demonstration of loyalty, praised his 
organization and outlined a plan to in- 
crease the contentment of his men. 

As a birthday present the men gave 
Mr. Doherty a set of Elbert Hubbard’s 
“Little Journeys to the Homes of 
Famous Authors” in levant binding 
and with a special dedicatory page in 
each volume. The “Sage of East Au- 
rora” was a personal friend of Mr. Do- 
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herty and in returning thanks for the 
gift he voiced his grief over Mr. Hub- 
bard’s death in the Lusitania catastrophe. 

The Doherty organization furnished 
excellent talent for the entertainment 
program, the chief feature being a 
sketch entitled “Wheels Within Wheels, 
or Acquiring a New Spoke,” in which 
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the characteristics of the three firm 
members, Mr. Doherty, Frank W. 
Frueauff and Charles T. Brown, were 
played upon by the author, William P. 
Troth, of the banking department. 
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Simplified Method for Calculating 


Illumination. 

Methods of figuring illumination are 
ordinarily so technical that they are 
not understandable by the majority of 
contractors and hence little care, other 


than “rule of thumb” methods, is 
taken with the smaller illumination 
problems. 
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The accompanying chart can be eas- 
ily and quickly employed to determine 
the proper number of lamps to use in 
lighting a given area. When used in 
connection with the table of average 
intensities given below any ordinary 
problem can be accurately solved. 
This chart and table are supplied to 
the solicitors of the Texas Power & 
Light Company, Dallas, Tex. 

Attention should be given to spac- 
ing of units so as to secure uniform 
distribution. The lamp size should be 
chosen so as to obtain as nearly as 
possible a number of squares, in no 
case less than 10 feet on a side, one 
lamp being used in the center of each 
square. 

In order to get the best results, 
lamps should be hung at distances 
above the plane to be lighted as indi- 
cated, D representing the distance be- 
tween two lamps which in the case of 
the square arrangement will equal the 
side of a square. 


Height 
Type of reflector above plane 
MEtONSIVO: picts te. 0.5D 
IntONDIVO nene A e e ws 0.8D 
Focusing deceit FE REA 1.3D 
CONCORRE. aaa a Scares 2 
VALUES OF “A”—INTENSITIES IN 


FOOT-CANDLES RECOMMENDED 
FOR VARIOUS SERVICES. 
Auditoriums. a EOI IEE TENE 
Ball Rooms ......... 
Banks—General 
Banks—Desks 
Bar Rooms 


lated tte tee ee 


H 
i 
: 
t 
; 
i 
i 
i 
i 
: 
H 
i i 
M cogeo nono 


; 
f 
$ 
H 
$ 
$ 
: 
H 


derail 


Court Rooms 


SoOSSooMNSCOSDOMOSOSCO 


Postal Servilo- -eani VERSEN 
POOL TSON asas sence PENER 
Residences: 

Hall 


leat ete tet tee te eee eee ee ee 


CHRD HHOS AAIMWONMNwWE 


ea ee ht Te ee) 


FE IGCHGT: naa 
Bed Room 
PP a h 


ete ee ee ee ee ee 


sssestescessseesteseasseseoetseoseosoeseeeessoeeeee 


EE Ree eRe REE REET E REE EH EO ORE EE EE EROS OEE EEE meee eemmnee 


Hardware 
OW OIEY, -aa A ETE ds 


Shoe 


s.s.... OR ee ee ee ee ee EEE Ree EE EER EEE EH TORS, 


H 
sao geaca coco 


ee ee ee ed 


eso oeoeco ocovlje¢ecoca 


946 


Residential Load Characteristics. 

An enterprising central station located 
within the north central states recently 
completed a survey of its residential busi- 
ness, the principal object of which was 
to obtain certain factors for its guidance 
in selecting suitable transformer capacity 
for such service; also to learn as much 
as possible of the general characteristics 
oí residential business. 

For this survey a certain feeder was 
selected, which supplied a residential sec- 
tion of the city consisting, with a very 
few exceptions, of residential business, 
such as lighting, appliances, etc. 


This feeder was equipped at the 


switchboard of the company’s substation 
with one General Electric curve-drawing 
one General Electric watt- 


wattmeter, 
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hour meter and one curve-drawing am- 
meter, records being obtained from all of 
the above, once for each 24-hour period. 

The period selected for this survey was 
arranged so as to coincide as nearly as 
possible with the billing period of the 
district served, so as to obtain the ag- 
gregate of all of the customers’ meters, 
for comparison with the input to the 
feeder, as shown by the substation meter. 
A careful survey of the distributing sys- 
tem of this district was made in addition 
to the information obtained from the 
company’s records, so as to obtain defi- 
nite data, especially of the number and 
size of transformers connected. 

The center of distribution of this resi- 
dential section is approximately one and 
one-half miles from the substation from 
which it receives its supply, and about 
one-half of this distance the transmis- 
sion is made by 4/0 three-conductor un- 
derground cable, the remaining portion 
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being aerial construction using No. 2 B. 
& S. wire. 

The accompanying curves graphically 
show the daily kilowatt-hour input to 
this particular feeder; also the daily 
maximum demand as obtained by the 
curve-drawing wattmeter. 

A further analysis by means of the 
curve-drawing ammeter for one 24-hour 
period, shows that the peak occurs at 
6:00 p. m. and is sustained for ap- 
proximately three-quarters of one hour, 
or until 6:45 p. m. Another interesting 
feature is a peak of considerable import- 
ance, occurring at 6:30 a. m. and lasting 
about one-half hour; this peak is ap- 
proximately 40 per cent of the evening 
peak. This is clearly shown in the char- 
acteristic load curve for December, 1914, 
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comparing this residential feeder load 
with the load on the entire system. 

The following presents the most inter- 
esting features of the information ob- 
tained, as a result of this survey: 
Number of residential customers 

served from this particular resi- 


dential feeder ..........2. eee 1,828 
Kilowatt-hours input to feeder at 

SubStatioN. d.ci4sese eas eens 71.400 
Kilowatt-hours input to feeder 

per customer.........-..22e0- 39 
Kilowatt-hours as registered on 

customers’ meters..........-- 50,827 
Kilowatt-hours registration per 

CUStOME!D: Garsono sansir easa 27.8 
Total transformer capacity serv- 

ing this district........s...... 585 
Number of transformers........ 93 
Average capacity per transform- 

er (kilowatt nctecs ve 4ece scenes 6.3 


Transformer capacity per cus- 
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tomer served (watts)....... .. 320 
Load-factor as per input meters 
(per Cent) wecsousesicosceees 32.5 
Load-factor as per customers’ 
meters (per cent)............ 23 
Revenue for the coinciding bill- 
ing period ..........ceeecees $4,463.82 
Revenue per customer.......... $ 2.44 
Maximum demand at substation 
end of feeder (kilowatt)..... 296 
Average demand per customer 
(watts) .....cee ce ceees ....... 150 
Per cent of input energy to 
feeder recorded on customers’ 
meters (per cent)............ 71 
—_—__.2--- e 


New York Edison Company’s 
Artistic Lamp Exhibit. 


‘An unusual exhibit of artistic elec- 


Max Load on systema 9500 KW 


PEC 


or the 21 mour ATT] 
| | Period -133,500 KW 4H t+ 
HTT 


DERERRREERNRNREREN 
SSeS RAR Se Slee ee 

ee ene ae 
ttf 


TERR Ue sees 
ETER 12 eee Tee 


a 
S 
= 
i 
a 
2 EE ieee 1s AERRERL ASR 


I erage t System frylood: 5562 KW — 


-HAH 
AMET EEEE C N 
PSEA 
ZENON a Gi 
PERRET ESR Rees es 
ithe hee eee sae 
E E EEA 
EEE a tate 

CECE 


Max Load on feeder 
=|cBO k W 


rme A] | Te] TO 
E i 


Total Input to 
& Feeder During 
m Hour Era 


Characteristic Load Curves for December. 


tric table lamps was opened to the 
public in the Irving Place and Forty- 
second Street showrooms of the New 
York Edison Company on May 15. 
The collection will probably be on 
view for about 15 days. This is the 
first time that an effort has been made 
to get the products of a score or more 
of well known lamp makers in one 
exhibition. 

From an artistic standpoint the col- 
lection is remarkable. There are hand- 
painted shades of silk and parchment, 
and excellent examples of work in art 
pottery and glass. The bases are of 
composition, metal, wood and pottery, 
and represent the designs of various 
periods. In addition to the table 
lamps, the exhibit also includes dem- 
onstrations of some of the newer 
methods of semidirect and indirect il- 
lumination. 
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ELECTRIC ELEVATORS, OPERA- 
TION AND MAINTENANCE.—I. 


By A. C. Bender. 


The electric elevator is continually 
finding favor with builders and own- 
ers of large office buildings and de- 
partment stores, and in fact every de- 
partment of elevator service. The 
principal reasons are low first cost 
and safety in comparison with hydrau- 
lic or steam lifts. 

For a department store and office 
building, where a great number of 
persons are handled daily, it is the 
ideal car from the “‘safety-first” stand- 


the barometer of his efficiency. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


MQ AMAA aa aAaaaAAAAAA-A-qadAMAMAd@_@QdM@_§{AM\AQ_§Q§@A§{§@§@qQ»qQ_§»§M_ AM_Ag_agAaAGgA_a_aAMAiIM_-@4ayqEAaAgAaAasiM_Aa@AaAsiA_ld-—_—_-aAdAdA-qQAaA_@il_@A_-_- A-_ MAA. AAAAAAIIIAAIAAHAIBG) 


11 


Electrical Construction 
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To the electrician taking charge of 
a large office building or department 
store where the equipment consists of 
electric elevators, his reputation as an 
electrician will greatly hinge on the 
elevator service. It is, so to speak, 
It is 
up to him then to maintain his ele- 
vators in first-class condition at mini- 
mum cost, and his motto should be 
“Keep them running.” i 

It is the intention of the writer to 
give his experiences with the principal 
types of elevators, their troubles, how 
located, with drawings and hints which 
will help upkeep. The electrician with 
even considerable electrical knowledge 
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Fig. 1.—Typical Installation of Elevator Motors. 


point. Any one who has ridden ona 
hydraulic car may have noticed when 
the operator was making a stop it re- 
quired a constant adjustment of his 
lever or rope to land his car even 
with the floor, and after same was 
done and a passenger was about to 
alight the car was suddenly raised or 
lowered from the landing, necessitat- 
ing a quick move on the passenger’s 
part. If that person is old or slow 
the danger is obvious. With the elec- 
tric elevator this bad feature is en- 
tirely eliminated, because of its con- 
struction. 


will feel a little anxious when called 
upon to take charge of such an equip- 
ment without previous experience, but 
if he has sufficient confidence in him- 
self, and is reasonably careful, he will 
find it no difficult task to master. 
Direct-Connected Elevators. 
Traction Elevators, One-to-One Type.— 
Traction elevators are the latest product 
in elevators and are without question a 
step forward in elevator design. We 
shall describe them first. 
This type of machine has many advan- 
tages over the worm-gear machine, viz.: 
simplicity, absence of backlash, saving in 
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cost of oil by eliminating leaky stuffing 
boxes, and smooth starting and stopping; 
in fact, they ride as easily as the hydrau- 
lic elevator when properly adjusted. 
Because of low speed and high torque 
necessary the motor used is 30 to 40 per 
cent larger per horsepower; it is shunt- 
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Fig. 2.—Showing Safety Device and Balanc- 
ing Chain. 


wound, multipolar, running about 63 rev- 
olutions per minute. The driving unit is 
set on a common base with the brake 
pulley mounted on one end, and the brake- 
release magnet or solenoid mounted di- 
rectly above it (see Fig. 1). The cable 
drum is situated in the center and usu- 
ally provided with six cables, which in 
place of fastening on drum, as is the 
practice on worm-gear machines, make a 
complete turn around the drum and then 
drop to a secondary sheave or drum, then 
to counterweights and car, respectively. 
Overbalancing is generally resorted to, 
with equalizing chains that take care of 
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the weight of the cables as the location 
of the car changes (see Fig. 2). These 
chains are often the cause of considerable 
noise and rattle, and a simple remedy re- 
sorted to is lacing strong window sash 
line through each link 

Vibration is reduced to a minimum by 
the use of rubber or leather buffers. This 
is accomplished by having a spider on the 
shaft match a similar one on the cable 
drum, with washers interposed and held 
in position by tie bolts. Of late, leather 
has displaced rubber buffers, owing to the 
rapid deterioration of rubber when sub- 
jected to oil or grease, causing them to 
shrink and become loose. 

The main bearings on the motor and 
secondary drum are of the self-oiling 
type with chains traveling on the shaft, 
immersed in oil, each bearing having a 
sight altitude glass. This makes a very 
efficient oiling system, requiring but little 
attention and maintenance and subsequent 
worry. 


Fig. 3.—Brake Pulley and Springs. 


Brake Operation—The brake on the 
traction elevator, as on other types, de- 
pends on the dynamic brake action of 
the motor for slowing down and on the 
mechanical brake for holding. 

The Dynamic Brake—The dynamic 
brake used on this type of elevator de- 
pends for its action on the principle of 
all dynamic brakes, which is to short- 
circuit the motor armature through suit- 
able resistance after the power is dis- 
continued, this causing the motor to act 
as a dynamo and apply a counter electro- 
motive force through the resistance: the 
effect is then a smooth, gradual slowing 
up, and the mechanical brake is finally 
applied. 

The Mechanical Brake—The mechan- 
ical brake is applied by the force of 
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heavy coil springs, the pressure on them 
being increased or decreased, as the case 
requires, by setting up nuts on each end 
with a wrench (see A, Fig. 3) and ad- 
justments are made at B by advancing 
or retarding the brake shoe to or from 
the pulley, as the case requires. 

The release of the brake is effected by 
pull of the solenoid C, compressing the 
coil springs D when the elevator is run- 
ning. Provisions are made at switch 
E to have part of the current shunted 
or by-passed through suitable resistance 
after the brake has operated and released, 
by the use of two carbon contacts shown 
operating by the push actions of rods F, 
this reducing the amount of current 
flowing in the solenoid after its opera- 
tion, and eliminating overheating while 
the elevator is running. 

Care must be taken when adjustments 
are made on the brake, and its importance 
can not be overestimated when one con- 
siders that the good operation and safety 


of the car depend upon it. Looking at 


Fig. 3, it will be seen that there must be 


a relation between distance of pull at the 
solenoid C and the tension of the coil 
springs D; this distance at C can be 
set arbitrarily at three-eighths inch, when 
car is at rest. If when running the car, 
the brakes release without pounding and 
the brake shoes just clear, that is, they 
do not touch the pulley, and it is found 
the car slides more than eight or ten 
inches, tension should be given coil 
spring D by giving nuts A and A’ a 
few turns in, on each side, and car tried 
again. 

This process must continue until satis- 
factory results are obtained, then all lock- 
nuts made fast. It will now become 
necessary to readjust rods on shunt 
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switch E to open and close without slam- 
ming. The distance of the carbons at E 
should never exceed three-fourths inch 
separation when fully opened. A little 
practice will enable these to be set prop- 
erly. 

It is understood when these adjust- 
ments are made that the operator is run- 
ning the car without passengers and stop- 
ping every two or three floors until final 
adjustments are completed, and car starts 
and stops smoothly. 

Safety Devices—The traction elevator 
has for safety many effective devices, 
some electrical, on the controller, acting 
automatically, and others operating me- 
chanically. 

Safety Governor—The safety gov- 
ernor, generally located at the top of 
hatch or machine room when machines 
are overhead, is a ball governor similar 
to the type used on a hydraulic or steam 
elevator. It depends on centrifugal force 
acting on two freely revolving balls that 


Fig. 4.—Car Controller. 


raise and lower a predetermined distance 
when set for a specific speed, by com- 
pressing or releasing springs (see lower 
left corner of Fig. 1). An idler is used 
at the bottom with vertical guides in 
which a rope passes through and then 
around governor pulley, a counterweight 
retaining it taut. When the speed ex- 
ceeds a given number of feet per minute 
the balls are raised, and actuate a cam 
by means of a link. This in turn short- 
circuits part of the field resistance of the 
motor, thereby increasing the field 
strength and decreasing the motor speed. 
If its speed is not then sufficiently de- 
creased, the governor balls continue to 
rise until the second cam is brought into 
action, and it in turn trips an eccentric 
operated by two coil springs. This ec- 
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centric then bites in the loose cable and 
pulls out hitch cable underneath car, this 
then setting the dogs and cutting off 
power at the motor, by switch on car, by 
having opened potential switch. A hand- 
wheel is provided in the car, permitting 
the cutting off of power and setting the 
safety dogs, should an emergency arise. 
This handwheel is connected with rack 
and pinion to the same safety operated 
by the ball governor (see Fig. 4). Pro- 
visions are made in the car for releasing 
the safety dogs should they become set. 
This is accomplished with a special socket 
wrench provided by the manufacturer. 
A brass plate is removed from the center 


Fig. 5.—Front of Control Board. 


of the car floor, where a receptacle is 
found to engage a wrench. Before re- 
leasing the safety dogs it is necessary to 
release cams at the governor by striking 
each side with a hammer or other object, 
unless provided with a release lever. 
When this is done the governor cable 
becomes loose and is ready for taking 
up with wrench in car. The wrench is 
then placed in receptacle at center of car 
floor and turned in a right-hand direction. 
This action then winds up the slack cable 
on a small drum under the car floor. 
Before the winding up is fully completed, 
a slack-cable lug must be reinstated to 
a spring crab or container located on top 
of car (see Fig. 2). It is now ready 
for the final few turns of the wrench. 
This action will close the safety switch 
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below the platform (see Fig. 3) and re- 
lease the dogs. 

The Up and Down Limit Switches.— 
The up and down limit switches pre- 
vent the car from dropping below or 
striking above a predetermined position. 
This is accomplished by a cam on the 
car striking a snap switch and breaking 
the current of the main potential switch, 
which in turn cuts off the source of 
power. This circuit should be traced in 
the wiring diagram, Fig. 8 The up and 
down automatic located on top of car 
operates by long cams located in the 
shaft at the proper points, and their 
use is to automatically effect a slowing 
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up when the car is nearing the top or 
bottom of last landing. In this manner, 
irrespective of the position of the con- 
troller handle in the car, it is brought 
to a slow speed and final stop automat- 
ically. The switches for this automatic 
are inclosed in an iron case, and their 
construction is similar to a sign flasher, 
with cams mounted on one shaft and ar- 
ranged to operate consecutively switches, 
cut in series with speed switches on con- 
troller board, thereby slowing down the 
motor. 

Special socket wrenches are provided 
for this automatic and care must be 
taken when making adjustments that a 
mark is made at each cam before chang- 
ing its location, so as to enable one to 
determine the distance moved from the 
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original position. It is not often that 
resetting becomes necessary, as trouble 
may be found in a loose brake, causing 
a car to slide after automatic has acted, 
or controller may need cleaning to get 
proper dynamic-brake effect. 

Otis Magnet Controller. 

This controller is called type M. F. 
No. 4, and is the one largely used with 
traction-type machines. The controller 
is the heart of an electric elevator and 
on it depends in a large measure the suc- 
cessful operation of the car. Fig. 5 
shows its general appearance. 

- At 1, Fig. 7, is shown the potential 
switch, where the main line current is 
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Fig. 6.—Back of Control Board. 


carried to the board. In the same figure, 
4 and 4 are the up and down reversing 
switches. Switches marked 3 are called 
the E. C. speed magnets and are in ac- 
tion after the reverse switch, building 
up speed in the same manner as a start- 
ing-box handle when moved to cut out 
resistance. Number 5 is called the V. 
A. magnet with double contact, and its 
function is cutting in field resistance to 
attain minimum field for high speed. 
Number 6 is called V magnet, with light 
arm, and is an auxiliary load device. 
Number 7 is caled V. A. magnet with 
single contact, and is a minimum-current 
shunt-field safety device; i. e., should the 
field strength drop below a predeter- 
mined amount, this magnet will release 
its armature and open the circuit of po- 
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tential switch 1, cutting off power and 
stopping the elevator. Number 8 is 
called the T. A. T. magnet with extra 
contacts and is the accelerating device for 
attaining high speed (see wiring dia- 
gram, Fig. 8). 

Mounted in rear of board (see Figs. 
6 and 7) are the lava resistance tubes 
(9) connected in series with magnet coils 
for cutting down current where neces- 
sary. Number 10 are the reversing- 
switch magnet yokes, number 11 speed 
“magnet yokes, number 12 wire resistance 
for shunt motor field, number 13 cast- 
iron grids for armature resistance and 
by-pass resistance, and number 14 is the 
cast-iron base. 

The wiring diagram (Fig. 8) is for 
the Otis M F. 4 B controller and is 
used with the one-to-one traction ele- 
vator. This diagram shows the rear view 
of the controller. 

A is the main line switch and runs 
directly to board, connecting to fuses or 
circuit-breaker for protection, and from 
there to potential switch. 

Running to the motor are wires (K, I, 
E, D), D and K feeding the shunt field, 
E and I the armature. 

A and B are the reversing switches, or 
direction switches, as they are sometimes 
called, and carry the main current. Blow- 
out coils are used to decrease the arc. 

The speed magnets (C, D, E, F) cut 
in more speed by cutting out resistance. 

G, H, I, K are safety magnets and are 
needed for protective reasons. G is 
called the minimum-current shunt-field 
safety magnet and is so connected that 
if the shunt field opens or weakens to 
a set factor, the main current will be 
cut off and motor stopped. 

H is the auxiliary load magnet, I ex- 
cess potential safety magnet, K fast and 
slow-speed magnet, L is the potential 
switch and M the accelerating magnet. 

Below the car-switch diagram will be 
seen a junction box. From this point 
underneath the car floor are suspended 
controlling cables that lead to a junction 
box located in center of hatch, and from 
this point they are run in conduit to their 
proper location, back of controller board 
and to the limit switches. 

Looking at car-switch diagram it will 
be noted that the circuits are led to a 
point called the up-side switch and the 
down-side stop switch. They are also 
known as the automatics. These circuits 
are connected in series with the circuits 
of the car switch and stop the car auto- 
matically at the top and bottom landing. 

A safety switch is shown in the car, 
to be opened when operator leaves car. 

The switch on safety plank under car 
opens circuit on potential switch, when 
dogs are set by the handwheel or auto- 
matically. 

Controlling Board Troubles—To ob- 
tain best results from the controller, all 
contacts must be kept in good condition 
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and sandpaper pulled through carbon 
and copper contacts, making a good seat 
and even contact. This should be done 
by pressing top of switch in by hand and 
pulling sandpaper through it. For pre- 
caution, main line switch should be pulled 
or safety knife switch found near poten- 
tial switch opened, when all contacts are 
cleaned and in good shape. Nuts, bolts 
and locknuts should be examined and 
made tight where needed. This is im- 
portant and will save lots of unnecessary 
trouble. 

In many cases it will be found that 
switches do not draw in properly. This 
trouble is caused sometimes by having 
rear magnet stud or stop set too close 
or too far from magnet, causing plunger 
to strike without making proper contact 
or decreasing the pull by excess air gap. 
A set-screw is provided on the magnet 
yoke for adjusting this condition. By 
holding switch tight in position’ with set- 
screw loose, a place will be found for 
setting core after a few experiments. 
Should this trouble still exist, plungers 
must be removed and carefully cleaned 
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for poor contact or loose connection and 
cam arm of automatic examined to see if 
same returns to neutral position with 
sufficient force to close all circuits. Con- 
troller box in car must now be looked 
at for broken contact finger, dirt, etc. 

If after making this general survey, 
trouble is not found, we may suspect 
trouble with the controlling cable. As a 
rule two men are required to locate cable 
trouble, but if one man must work alone 
he can devise means for overcoming the 
handicap. As shown in Fig. 8, a junc- 
tion box is situated in hatchway for test- 
ing and supporting cables, making it con- 
venient for testing. By dropping down 
wire to top of car, connected in series 
with proper number of lamps to take 
care of line voltage, and using pipe for 
ground return, a good test line is made 
for testing wires in stack pipe, from junc- 
tion box to controller. After a test is 
made from the junction box to the sus- 
pected wires on controller board, and, 
they are found O. K., the cables must 
be tested out from junction box in shaft 
to junction box under car, by putting a 
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Fig. 7.—Diagram of Control Board. 


of dust and grit and powdered graphite 
used to lubricate plunger and solenoid. 

We will assume that the electrician is 
called in case of trouble and finds that 
the elevator will run either way slowly 
but will not attain full speed. He should 
proceed as follows. On reaching con- 
troller board let operator run car with- 
out passengers up and down a few trips. 
If it is found on examination that reverse 
switches goin and make good contact then 
examine speed switches and accelerating 
magnets for loose contact or broken wire. 
If no trouble is evident there, look at 
the brake to see if same is releasing prop- 
erly and, if by-pass switch is broken or 
fails to open. It is well then to examine 
motor for loose connection on brushes, 
etc. After all parts are carefully looked 
over and trouble still remains, the auto- 
matic on top of car must be examined 


short-circuit on entire cable at terminals, 
and ringing out, or testing with an open 
test set in series with lamps. Same oper- 
ation must take place from box under 
car, to car controller and wires leading 
to automatic on top of car. When de- 
fective or open wire is found, a number 
of spare wires are provided in each cable 
for just such contingencies. The defec- 
tive wire is now removed at each termi- 
nal and spare wire substituted. After 
replacing all covers on boxes, etc., the 
car can now be tried. 

We will now assume a somewhat dif- 
ferent case of trouble. In this case it 
is found that the potential switch will not 
remain closed or will remain closed only 
when car is standing, or potential switch 
kicks out after elevator has attained 
maximum speed. For the first case, fuse 
behind controller board connected in 
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series with potential switch must be ex- 
amined to see if same is blown. If the 
fuse is found O. K., relays on board 
should be examined for bad contact or 
low voltage, which will exhibit itself 
there by weak pull. If this is not 
the trouble, limit switches both up and 
down must be examined for good con- 
tact or broken wire, etc, and same sur- 
vey made on car automatic, looking also 
to see that the car safety switch is in 
position and that all other conditions are 
normal. We again can suspect our con- 
troller cable, testing with same method 
as explained before. 

In our second case where potential 
switch will remain closed only when car 
is standing, we should examine our up 
and down limit switch and see when car 
is running if governor switch is causing 
our trouble by opening circuit after car 
has reached maximum speed. A further 
search must be made in junction boxes 
for short-circuit or grounds. 

With our third case, where potential 
switch kicks out after elevator has at- 
tained maximum speed, our governor can 
be suspected, and its action caused by the 
poor operation of minimum-current 
shunt-field magnet, permitting excess 
speed and causing governor to respond. 

We will now assume as our fourth case 
that elevator has suddenly stopped in the 
hatch and will move neither up nor down. 
We find on examination of controller 
board, fuses, etc., that everything is nor- 
mal and all the controller switches oper- 
ate and make good contact. We can now 
suspect our brake not releasing or may 
find our trouble is caused by the setting 
of the safety dogs on car. If this should 
be the case, inspection must be made of 
all conditions, to find if possible the 
cause. 

In our fifth case we will assume that 
car will run up, but not down, or vice 
versa. We should now examine our con. 
troller for bad contact or loose connec: 
tion or reverse switches, or defective 
brake action, defective automatic or de- 
fective car controller. 

On all trouble of a similar nature a 
careful analysis must be made without 
unnecessary haste, thinking out all pos- 
sible trouble before acting, and tracing 
out affected circuits in wiring diagram 
first. Locating trouble quickly of any 
nature will be greatly facilitated by mak- 
ing a complete study of every part of 
the elevator equipment and their relation 
to each other. In the next installment we 
will print instructions of one of the large 
elevator companies that apply not only 
to traction elevators but t6 drum type as 
well. 

(To be continued.) 
——_>---_ 


Electrical Fitter. 
A contributor to an English electrical 
journal suggests the name “electrical fit- 
ter’ in place of “wireman” for those 
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workmen who make electrical installa- 
tions. The term is analogous to “gas fit- 
ter” and “steam fitter,” and is suggested 
as more comprehensive and more descrip- 
tive of the actual work done than “wire- 


3 


man.” Apparently the term “electrical 
worker” has not come into general use 
in England. 

—e 


Repairing a Commutator. 
A method of making an emergency 
repair to a commutator is thus de- 


scribed by J. B. Crane in a recent issue 
of Power: 


A 1,500-kilowatt, 600-volt, direct-cur- 
rent railway generator runs at 750 rev- 
olutions per minute, and the com- 
mutator bars are held in place by three 
shrink rings, which are separated from 
the bars by mica insulation. 

A short-circuit developed between 
two of the bars, and investigation 
showed that it was directly under one 
of the shrink rings. To save the time 
and expense required to take off the 
shrink ring, a five-sixteenth-inch hole 
was bored between the two bars 
showing the short-circuit, it being 
necessary to drill nearly the whole 
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How Commutator Was Drilled. 
depth of the shrink ring. After the 
short was cleared the hole was filled 
with a composition of mica and shellac, 
and the machine was put back in serv- 
ice after twelve hours’ shutdown, and 
has since been operating and carrying 
full load without difficulty. 
ee o 


Testing the Air Gap of Induction 
Motors. 

The air gap of an induction motor 
is small, from one-sixteenth to one- 
thirty-second inch in the finer cases, 
according to design. When inspected, 
even with a light, it is difficult to see 
thoroughly the condition. Sometimes 
dirt or lint or some foreign matter 
obstructs the view. 

Take a hacksaw blade, fasten it to a 
handle and grind the teeth out; also 
grind the flat part according to size. 
By passing this convenient tool around 
between rotor and stator the exact 
condition of the air gap can be de- 
termined. It also clears out any dust 
or dirt and immediately detects any 
loose rotor bar or any other defect which 
may exist. 

William T. Estlick. 
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Ohio Electrical Contractors Elect 


Officers. 
The two-day session of the Ohio 
Electrical Contractors’ Association, 


which was held in Cincinnati on May 
12 and 13, was one of the busiest and 
most interesting which the organization 
has ever held. The first day was de- 
voted to business and the formal pro- 
gram of the convention, President 
Charles Aull, of Cincinnati, presiding. 
Several papers of considerable interest 
were read, and discussion was general 
and interesting. j 

The most important business of the 
day was the election of new officers, 
which resulted as follows: President, 
W. H. Bothwell, Youngstown; vice- 
president, W. H. Harrington, Cleve- 
land; secretary, Mr. Buchan, Cleve- 
land; treasurer, W. G. Reuter, succeed- 
ing himself; delegate to national con- 
vention, Mr. Buchan. 

The next annual convention will be 
held in May, 1916, at Youngstown. The 
semi-annual one-day meeting will be 
held at Columbus, in November. 

The second morning was fully taken 
up by an automobile ride around the 
residence portion of the city, the party 
being taken to the Ohio River Launch 
Club’s handsome quarters for lunch at 
noon. A trip down the river to Fern- 
bank Dam on the Margaret, a hand- 
some launch belonging to W. H. Hub- 
bell, of the Cincinnati Fire Prevention 
Bureau, followed, taking most of the 
afternoon. A number of prominent 
electrical supply men attended the con- 
vention, bringing the attendance up to 
40 or more, although the members in 
attendance numbered only about 25. 

— eee 


Among the Contractors. 

The Sterling Electric Company, Minne- 
apolis, Minn., has closed a contract with 
the city of Mankato for a White Way 
system, consisting of 61 posts. These are 
to be of the Cutter Broadway type, fitted 
with Novalux globes and 1,000-candle- 
power Laco nitrogen-filled lamps. 


E. A. Braseth, Grand Forks, N. D., has 
the contract for the electrical work on 
the new Scandinavian Bank & Trust 
Building at Grand Forks, a complete con- 
duit installation, requiring 30,000 feet of 
conduit, 90,000 feet of wire, and using 
20 switchboards, including three metering 
panels, which control one or more rooms 
on a meter without changing any wires. 

Mr. Braseth has just finished a conduit 
installation in the Grand Forks Court 
House, and also the following buildings: 
Walsh County Agricultural School, Park 
River, N. D.; Foston High and Graded 
School, Foston, Minn.; Skaren and Ol- 
son Building, Grand Forks; H. Bendeke 
Building, Grand Forks; Leslie Stinson 
Building, Grand Forks; E. J. Lander 
Building, Grand Forks. 
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National Association of Electrical Inspectors. 


WiLiram [Lincotn Situ, Secretary and Treasurer, 


WASHINGTON DEVEREUX, Vice-President, 
Concord, Mass. 


Husert S. Wrwnkoop, President, ( 
131 South Fourth Street, Philadelphia, Pa. 


1574 Fiftieth Street, Brooklyn, N. Y. 


R. P. Stronc, Representative on Electrical Committee of National Fire Protection Association, 
809 Hibernian Bank Building, New Orleans, La. 


Executive Committee f l 
J. C. Forsytu, Chairman, 123 William Street, New York City. 


SecTION REPRESENTATIVES: MEMBERS AT LARGE: 
C. H. Fletcher, George Hubbard, British Columbia. K. W. Adkins, St. Louis, Mo. 
A. W. Hopkins, G. W. Perry, Western New England. Emil Anderson, Minneapolis, Minn. 
Washington Devereux, A. H. Lilley, Philadelphia. F. G. Hartwell, Boston, Mass. 
E. N. Davis, If. A. Knight, Eastern Massachusetts. j: E. Latta, Chicago, Ill. | . 
M. L. Pomares, O. E. Smith, New York City. ames B. McCarthy, Detroit, Mich. 


Arthur Kempston, G. A. Cleary, California. 


Secretary’s Message. 

The Secretary is pleased to announce 
that the Executive Committee has been 
completed by the appointment by 
President Wynkoop as committeemen 
at large of Messrs. H. G. Veit, of 
Cleveland, O.; K. W. Adkins, of St. 
Louis, Mo.; Emil Anderson, of Minne- 
apolis, Minn. 

Messrs. A. Kempston and G. A. 
Cleary become representatives of the 
California Section, their constitution 
requiring that their representatives 
shall be the section president and sec- 
retary. 

The Secretary had this week an in- 
teresting case of burn-out. In a high 
school basement a reinforced drop 
cord for a portable lamp hung from a 
fuseless ceiling rosette in the boiler 
room. On its end was a 40-watt 
Mazda lamp in a porcelain key socket. 
The cord was opened and separated to 
enter this socket. 

About the cord just at the socket 
was twisted a length of ordinary flex- 
ible cord from which the insulation had 
largely worn off, and this was used to 
pull the drop lamp out of the way, the 
other end being twisted round a bare 
1.5-inch hot-water return pipe for the 
boiler. 

The flexible had sawed through the 
insulation in time and a current of 7 
amperes by ammeter was flowing to 
ground over it, not enough to blow 
the 10-ampere fuse in the circuit. 

This condition had evidently existed 
for some time as the janitor told me 
the wire was there when he came, and 
three months previously “a man came 
up to fix some fuses and he said it 
ought to be fixed, but I.sort of thought 
the sparks hadn’t hurt me and guessed 
he was looking for more work so I 
hadn’t said anything about it.” 

Last week the boiler was shut down, 
and water drawn from the pipes. This 
reduced the conductivity, I presume; 
the current therefore in part passed 
from the pipe to metal lath and thence 
somewhere to some old disused bell 
wire, these all bunched together with 
still used clock wires in a closet under 
the basement stairs. The shutting down 
of the boiler allowed dampness to get 
in here and the current leaked from the 


“LET THE CODE DECIDE.” 


‘ The matter appearing In this sec. 
tion consists of questions on the Na- 
tional Electrical Code, its Interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
ing are In accord therewith. These 
questions are gladly recelved from 
anyone interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction, 

it should be understood that no 
pretense is made to give an authori. 
tative Interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 


the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything In the Code. 
it is only Intended to give the inter- 
pretation which seems correct to the 
membere of the Executive Commit- 


tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it Is felt that the occasional dif- 
ference of opinion fs caiculated to 
lead to a further study of the matter 
In question, further discussion and 
the final clearing up of obscure 
points. 

The alm is to heip toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision in applying It; and harmoni- 
ous action of those using it, for the 
common good. 


bell wire to the grounded bell wire, 
charring the insulation and that on the 
clock wires in contact with it. 

The clock circuit was operated by œ 
30-volt storage battery and when the 
charring had gone far enough this 


short-circuited, passing enough current. 


to fuse the clock wire in one place and 
set the whole bundle on fire. The 
janitor found the flames breaking out 
into the stair well, put the hose on it 
and put it out. It happened at 10 a. m., 
with the school in session, but was con- 
trolled so promptly that no one in 
the building knew of it. It might, 
however, just as well have occurred at 
night, when the building might have 
been entirely destroyed, as it occurred 
in a very bad place. 


H. G. Veit, Cleveland, O. 


Metal Cabinets on 600-Volt Grounded 
Circuit. l 

Question 298. The Code requires that 
metal switchboxes and cabinets be em- 
ployed in connection with conduit work, 
and in many railway buildings 600-volt 
grounded circuits are frequently run in 
conduit. Bearing in mind the danger 
of shock or burn which would result 
from the silghtest slip or carelessness 
in: operating such a switch, should this 
rule be enforced or should a box com- 
posed of inslulating material be ac- 
cepted? 


Answer 1 (N). This condition is a 
life hazard rather than a fire hazard 
and I do not think it was considered 
when the railway circuit rules were be- 
ing drafted originally. I have not had 
many cases of it, in fact, but two. 

In one of these I required an in- 
sulating box and bridged the conduit 
round it with a jumper. In the other 
I used a box in which opening the 
cover ruptured the circuit as in a com- 
bined switch and fuse box. 

The matter is considered by implica- 
tion in Bulletin No. 54 of the Bureau 
of Standards requiring all such live 
metal parts to be guarded and defining 
“guarded?” as meaning “covered, 
shielded, fenced, inclosed or protected 
by means of metal or insulating covers, 
barrier rails or screens, mats or plat- 
forms, so as to remove the liability of 
dangerous contact or unsafe approach 
by persons or objects to a point of 
danger.” 

It brings'’us up squarely against a 
condition which we must face in view 
of the rapid progress of safety to work- 
men and compensation laws, the whole 
question being of additional precau- 
tions from this point of view over and 
above the requirements from the fire- 
risk standpoint. 


Answer 2 (E). There is nothing 
within the Code that suggests the use 
of insulating material in installation of 
grounded trolley systems in car houses. 
I have treated each installation as an 
individual experience and have been 
guided in my suggestions by the special 
conditions. 


Answer 3 (P). Under these condi- 
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tions I should make an exception and 
would permit the use of a box com- 
posed of insulating material. I hardly 
think it practical to so completely line 
a metal box as to cover the edges and 
if these are left exposed the hazard 
remains, although to a lessened de- 
gree. 


Answer 4 (F and G). This ques- 
tion refers to liability of danger to 
the person operating the electrical 
equipment. The Code requires that 
only metal cabinets be used on con- 
duit systems and they should be in- 
stalled. 

If protection to the person is con- 
sidered necessary, the cabinet should be 
lined or covered with insulating ma- 
terial, such as slate, etc. 


Answer 5 (H). There would seem 
to be good reason for requiring insula- 
tion of the switchboxes used on 600- 
volt grounded-circuit work in railway 
buildings. 


Answer 6 (A). In all street-railway 
buildings the wires are run in iron 
conduit and this requires iron boxes 
and cabinets. If they become danger- 
ous, that is for the company to take 
care of in the quickest possible time. 


Answer 7 (O). There is no question 
as to the very serious life hazard 
which exists when switches, etc., in such 
a circuit are mounted in grounded 
metal boxes. Nevertheless they are re- 
quired by the Code in case conduit is 
used. To avoid this it is best to keep 
the railway circuits out of buildings, if 
possible, or keep them out of conduit 
if they must be in buildings. If neither 
of these courses can be followed, 
it is then a matter for the in- 
spector to decide whether or not it is 
his duty to enforce this requirement 
at the expense of endangering life. 
Personally I do not think this point 
was in mind when the railway rule was 
formulated, and believe exceptions 
should be made to require switches in 
these circuits to be inclosed in insulat- 
ing boxes. 


See 


Answer 8 (B). If the rule is ac- 
cepted by the department it should be 
enforced and if a department does not 
believe in enforcing a rule it should 
not be accepted. 


Fusing Pilot Lights. 

Question 299. Pilot-light receptacles 
continue to be placed in panelboard 
cabinets, although not to so great an 
extent as formerly. In order to serve 
their purpose they must be connected 
ahead of the circuit switches. What 
provision should be made for fusing 
them; or may they be attached directly 
to the busbars, considering that if they 
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do break down they are still in a fire- 
proof cabinet? 


Answer 1 (N). If it is a specially 
constructed cabinet built in place, pro- 
tect the receptacle with its own fuse— 
not over three amperes. If it is one 
of stock construction on the approved 
list, accept its construction as found. 


Answer 2 (E). Pilot lights, to serve 
their purpose best, should be protected 
by their own fuses of proper size. 


Answer 3 (P). In this territory we 
have not been requiring fuses for such 
pilot lights. 


Answer 4 (F and G). All branch cir- 
cuits should be protected by proper 
fuses. The fact that the lamp is used 
as a pilot in a cabinet does not alter 
this. A switch is not required, but fuse 
protection is absolutely necessary. 


Answer 5 (H). Rule 23b, requiring 
fuses for every change in wire size, 
fully covers the point. 


Answer 6 (O). If the pilot-light re- 
ceptacle is a part of the panelboard it 
is covered by the label of the Labora- 
tories. If it is installed by the con- 
tractor there is no reason why it 
should not be properly protected by 
fuses, as required by the Code. 


Answer 7 (B). Rule 2e requires pilot 
lights as well as other apparatus on 
switchboards to be protected with ap- 
proved fuses. There is no exemption 
made relative to pilot lights in connec- 
tion with panelboards. 


Circuits for 1,820 Watts. 
Question 300. Why are circuits car- 
rying 1,320 watts under Rule 28d lim- 
ited to rubber-covered wires? Why is 
not slow-burning equally safe under 
conditions where it is allowed under 
Rule 26g? Or where the ceiling tem- 
perature is so high the inspector feels 
he must require it, and yet all condi- 
tions are suitable and indeed desirable 
for 1,820-watt circuits, must he never- 

theless require 660-watt circuits? 


Answer 1 (N). This question arises 
through a misapprehension. Rule 23d 
does mot say rubber-covered wire; it 
says “equal in insulation to No. 14 ap- 
proved rubber-covered wire.” Now if 
you take the case under Rule 26g, then 
the slow-burning is assumed the equiva- 
lent and may be used, also if hot and 
dry. 

In the last part of the question, if 
you have a high-temperature 1,000-watt 
type C Mazda lamp, you can’t run rub- 
ber wire into it, and you certainly are 
not going to run two parallel circuits 
into the socket; of course you will usc 
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slow-burning, the condition being one 
later in origin than the rule. 


Answer 2 (E). You will note that 
Rule 23d requires special permission. 
One reason for the restriction to rub- 
ber-covered wire was that such circuits 
would be largely run in conduit. Per- 
sonally, if it should be open work, I 
feel that other forms of insulation 
would be preferable. 


Answer 3 (P). Rule 23d was amend- 
ed several years ago in response to a 
considerable demand which had arisen 
in connection with conduit and metal- 
molding work. In these cases rubber- 
covered wire is required. Presumably 
had the demand extended to slow- 
burning insulation, the Electrical Com- 
mittee would also have taken it into 
consideration. 


Answer 4 (F and G). We consider 
slow-burning insulation equivalent to 
rubber insulation when used in hot dry 
places. 


Answer 5 (H). I see no reason for 
confining the wattage to 660 on slow- 
burning wire run open in places of 
high temperature. 


Answer 6 (A). If the ceiling tem- 
perature is so high that the rubber in- 
sulation would fail, it seems to me any 
inspector would use horse sense and 
say to use slow-burning wire. The 
conditions as read in print are often 
far different when one strikes the real 
working conditions of a special case. 


Answer 7 (O). I do not think the 
matter of slow-burning wire was in 
mind when the 1,320-watt-circuit rule 
was worded, as I recollect it. I think 
the words, “No. 14 B. & S. gauge ap- 
proved rubber-covered wire” were used 
as a phrase with the idea of excluding 
flexible cords and fixture wire. 

It would seem that in view of the 
increasing use of slow-burning wire of 
No. 14 gauge for fixtures containing 
type C Mazda lamps, there should be 
a rewording, to remove the -apfarent 
prohibition of 1,320 watts on such cir- 
cuits. 


Answer 8 (B). As this question 
does not ask for an interpretation of 
the rule referred to, but why something 
else is not permitted, we have no reply 
to offer. 

— ee ' 
Philippine Hydroelectric Plant. 
At Lucban, Tayabas Province, Philip- 

pine Islands, a hydroelectric plant is be- 
ing erected to supply light and power for 
the city. The project is financed by Fili- 
pino capital, but American machinery will 
be used. A Pelton water wheel and 
General Electric alternator will be in- 
stalled in the plant. 
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CALIFORNIA. 

Great Western Power Company. 
The Railroad Commission rendered a 
decision May 10, 1915, under the terms 
of which the Great Western Power 
Company is given authority to pur- 
chase the properties of the United 
Light and Power Company. The 


United Light and Power Company op- 


erates electric and steam plants in the 
downtown sections of San Francisco 
and Oakland. The Great Western 
Power Company has formed a new 
corporation called the “Consolidated 
Electric Company,” which is to hold 
the properties now owned by the 
United Light and Power Company. 
The stock of the Consolidated Electric 
Company will be owned by the Great 
Western Power Company. The repre- 
sentatives of the Great Western Power 
Company and of the United Light and 
Power Company claimed before the 
Commission that the value of the prop- 
erties of the United Light and Power 
Company, which it is proposed to 
transfer to the Consolidated Electric 
Company, was $1,972,000. They asked 
that the Consolidated Electric Com- 
pany be granted authority to issue 
against these properties its bonds in 
the sum of $2,593,000. In addition, 
the Great Western Power Company 
pledged itself to guarantee the entire 
issue of bonds of the Consolidated 
Electric Company. 

Coast Counties Gas and Electric 
Company was granted authority to is- 
sue 1,000 shares of its six-per-cent, first 
preferred stock. The company pro- 
posed to sell the stock at not less than 
$90 per share. The decision of the 
Commission makes allowance for a 
five-per-cent commission, if found necs 
essary. 

The Southern California Edison 
Company. A supplemental order, aps 
proving an agreement between South: 
ern California Edison Company and 
Los Angeles Trust and Savings Bank, 
trustee, has been issued, providing for 
the issue of $5,000,000 of five-year six- 
per-cent debentures. The Southern 
California Edison Company has re- 
ceived the approval of the Commission 
for the issue and sale of $2,500,000 of 
these debentures at the present time. 

Pacific Gas and Electric Company 
was granted authority to issue 19,266 
shares of the common stock of the par 
value of $100 per share. 
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MAINE. 

Black Stream Electric Company was 
authorized to issue $10,000 of capital 
stock in 1,000 shares of common stock 
of the par value of $10 per share, to be 
sold at not less than par. Authority 
was also given to issue later six-per- 
cent bonds to the amount of $5,000, in 
denomination of $100 each, to be sold 
at not less than par. 

The company asked for authority to 
issue its shares of common stock at 
less than par, “at not less than $9 per 
share.” While this request was not 
urged by the company and the ques- 
tion of policy is not important in this 
case, the Commission takes the occa- 
sion to carefully outline its future 
policy in the matter. 

The Commission is not in favor of 
authorizing new corporations to issue 
stock at less than par. The decision 
says: “The law of the State does not 
prohibit such stock from being issued 
and sold at less than par. It is con- 
tent that stock so issued carry with it 
certain liabilities of the subscribers to 
such stock in case of failure of the cor- 
poration to meet its obligations to cred- 
itors. With this general legislative 
policy this commission has no concern 
officially. Nor will the Commission at 
this time attempt to fix any rule gov- 
erning additional issues of capital 
stock by corporations already doing 
business, when new stockholders must 
share according to the number of their 
shares with those who previously ac- 
quired their holdings under different 
conditions. Another course may or 
may not be justifiable in such instances 
and will be consider when the exigency 
arises. 

“But we see no reason why, when a 
new utility is being financed and all 
stockholders have an opportunity to 
come in on the same terms, the cer- 
tificates of stock should not mean pre- 
cisely what they say. In other words, 
should not speak the exact truth. No 
one is then deceived. No one is in 
doubt. The subscribing stockholder 
knows that he has discharged his en- 
tire liability, once for all time. A sub- 
sequent purchaser knows that the cor- 
poration has received full value for the 
certificate he purchases. The public 
knows that the corporation has re- 
ceived so much real value. The actual 
value of the assets of the utility thus 
keeps pace with the book value, so far 
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as the business foresight and capacity 
of its promoters and managers can 
make it. 

“On the other hand, if the stock is 
sold at less than par, the balance sheet 
of the corporation is likely to be mis- 
leading from the start. A bookkeeping 
liability in excess of actual value is 
created, and some fiction usually prac- 
ticed to make the assets and liabilities 
balance. This may, or may not, be 
overcome in time by successful man- 
agement and conservative practices in 
the payment of dividends. 

“In the meantime the stock changes 
kands. Persons are induced to pur- 
chase on the supposition that the real 
assets are equal to the book assets. 
Then, if a question of rates arises and 
is adjusted, as it must be, on the actual 
value of the plant, such stockholders 
are likely to realize for the first time 
that their stock does not represent 
what it purports to represent. This ' 
practice has accounted in large meas- 
ure for serious losses to innocent stock- 
holders, and if persisted in now that 
rates and charges are subject to regu- 
lation, is likely to be even more dis- 
astrous. 

“Nor can it be any real hardship to 
require subscribers to the capital stock 
of new utilities to pay in full for their 
stock, because they are, in fact, only 
partners in the enterprise, and if all 
pay alike they own the same respective 
portions of the entire plant.” 


MISSOURI. 

Columbia Telephone Company. In 
an investigation to determine the rea- 
sonableness of the company’s charges 
in Columbia, the Commission finds the 
fair present value of all property “used 
and useful by defendant company in 
the service of the public, considering 
said plant and each class of its prop- 
erty aS a going concern, and taking 
into account the fact that said plant 
and each class of its said property is 
in successful operation, and including 
engineering, supervision and interest 
during construction, organization and 
general expenses, legal expenses, con- 
tingent expenses, insurance, general 
contractor’s profit, promotion and oth- 
er development expenses, working cap- 
ital, and including all other elements of 
value, tangible and intangible, as used 
in the public service in furnishing tele- 
phone services, is as follows: (1) 
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City exchange, $105,000. (2) Rural 
lines, $42,000. (3) Toll lines, $35,000, 
making a total sum of $182,000..... j 


The Commission refused to state 
separately the allowances for tangible 
and intangible properties. The case of 
Appleton Water Works Company vs. 
Railroad Commission (154 Wis. 121) is 
cited, in which the court said: “The 
value of the plant and its business is 
an indivisible gross amount.” 

The company included an item in 
its estimate of reproduction cost new 
for “advertising and soliciting sub- 
scribers” and “cost of development.” 
No evidence was given that such costs 
were actually incurred. The Commis- 
sion says: “The ‘reproduction method 
new‘ should only be used as a ‘yard- 
stick’ or measure in trying to ascertain 
the ‘fair present value’ of the plant of 
defendant, used and useful, and now 
being appraised by the Commission. 
If the ‘reproduction method new, fol- 
lowed to the extreme, requires the 
adding of any items of expenditures 
which are, in fact, not actually incurred 
in the ordinary manner, then the 
method fails in its purpose, and is 
subject to criticism and abuse.” 

In regard to a reasonable return, the 
Commission held that at least 7.5 per 
cent should be allowed. 

The Commission says the rates ap- 
pear to be high, and can only be justi- 
fed by reason of the well and ex- 
pensively built plant and the high class 
of service rendered. 

In regard to complainant’s request 
that free service be rendered the city 
and public schools, the decision says: 
“It is not contended that such service 
is provided for in any franchise grant- 
ed defendant company by the city. 
The Commission has no power to 
amend such a franchise at this time 
and to require such service, which 
would otherwise be a discrimination, 
and violative of the Public Service 
Commission Law. Courts and com- 
missions seem to permit the furnishing 
of service to cities where the same is 
provided in the franchise asa partof the 
consideration for granting same. This 
Commission has not yet had occasion 
to pass upon that question one way or 
the other, and the same is left open for 
future determination. It is sufficient 
to say, we think, under the circumstan- 
ces in this case, it would be a discrim- 
ination to require defendant to furnish 
the free service, as asked by complain- 
ants.” 

The defendant has in effect the fol- 
lowing rules: “A deposit of three dol- 
lars shall be made with each order for 
service in the city exchange, which de- 
posit will be credited on account of 
service in the concluding weeks of a 
full year.” The Commission finds that 
this rule should be discontinued, and 
the company permitted to charge for 
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three months in advance as a prece- 
dent to installation of service, and, 
thereafter, one month in advance. 

“In Cole v. Ft. Scott & Nevada L. 
H. W. & P. Co., 1 Mo., P. S. C. 130, we 
held that an electric light and water 
company required to render service 
upon a meter basis, and where the 
amount of the bill or charge could not 
be determined in advance, might rea- 
sonably require a deposit or security 
in the nature of a guaranty for secur- 
ing the collection for such service. We 
do not think the same reason exists 
with reference to the collection of 
rates for telephone service where such 
charges are known in advance. 

“This Commission has no desire to 
deny to any telephone company the 
right to reasonably protect itself 
against loss, through the inability or 
unwillingness of its customers to pay. 
We see no reason why a charge for 
three months in advance for every tele- 
phone when installed, with charges 
monthly in advance thereafter, will not 
fairly and reasonably protect the com- 
pany against loss. It is possible that 
rare and exceptional cases might occur 
when such a method of payment would 
not be adequate protection. As in the 
case of private enterprises, public util- 
ities must expect to take some chances. 
All business involves some risk. We 
believe that if the company be allowed 
to charge three months in advance at 
the time of installing the telephone, 
and thereafter to collect for one month 
in advance, it will be fairly and reason- 
ably protected. Such a course will do 
away with the discrimination com- 
plained of, and remove very much of 
the friction and ill feeling which has 
teen engendered against defendant by 
the exacting of the three-dollar de- 
posit.” 

The company classified all private 
residences where more than one board- 
er is kept as boarding and rooming 
houses, and applied a rate of $6 per an- 
num higher to such residences than to 
residences without boarders. The 
Commission says’ it has searched in 
vain for the ruling of some other com- 
mission on this point. It concludes 
that the classification is unjust. The 
company charged this higher rate for 
an entire year, even if the boarder or 
roomer left within that time. This 
rule was not enforced in case of any 
other class of service, and it is found 
to be discriminatory and unjust. 

In disposing of minor complaints in 
the case, the Commission holds that 50 
cents a month additional for an exten- 
sion telephone is the customary charge 
throughout the state for such service, 
and it is not disturbed. Complaint was 
made as to the location of telephones 
and the Commission held that it would 
rot be justified in attempting to issue 
any general order regulating the lo- 
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cation of instruments, “for the reason 
that the circumstances in each individ- 
ual case might have a very material 
tearing as to the proper location of the 
telephone in the residence.” 

Complainants contended that sub- 
scribers should be permitted to own 
and furnish the extension telephones. 
“Here again the proof is all one way— 
that to insure good and efficient serv- 
ice, the telephone company should own 
all such parts of its instruments, and 
be held responsible for their proper 
upkeep and service condition.” 


NEW YORK—Second District. 

Free Telephone Service. The Com- 
mission has taken steps to check the 
use of free telephones and other serv- 
ice, including that of pay stations, con- 
trary to telephone tariffs. 

In many places free telephones have 
been given to local officials and per- 
sons of prominence; in some places 
entire exchanges for giving free serv- 
ice in violation of law, and pay stations 
were shown to be giving local service 
without charge. This has resulted not 
only in violation of the law against 
free telephones, but in discrimination. 

The Utica Gas and Electric Com- 
pany was authorized to issue $350,000 
five-per-cent, 50-year refunding and 
extension-mortgage gold bonds, to be 
sold at not less than 95, to be used to 
take up short-term notes now out- 
standing. 


OHIO. 

The Athens Electric Company was 
authorized to purchase the electric 
light plant and distributing system 
owned and operated in Athens by 
Francke C. Elliott. The company was 
also authorized to issue its common 
capital stock of the total par value of 
$75.000, and its three-year, seven-per- 
cent notes of the total principal sum of 
$75,000. Of the proceeds $25,000 from 
the capital stock and all of the notes 
are to be delivered in payment of the 
purchase price of the property. The 
remaining $50,000 arising from the sale 
of the capital stock, at not less than 
par, will be expended for extensions 
and improvements to the Athens Com- 
pany’s plant. 

The Sandusky Gas and Elec- 
tric Company was authorized to is- 
sue its first-refunding-and-improve- 
ment-mortgage five-per-cent gold 
bonds, of the total principal sum of 
$750,000. The bonds, to the amount of 
$500,000, principal sum, will be ex- 
changed for an equal amount of the 
company’s present outstanding mort- 
gage bonds. The proceeds from the 
sale of the remaining $250,000. at not 
less than 87.5 will be used to reim- 
burse the company for money expend- 
ed in constructing additions and exten- 
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sions, and to finance further construc- 
tion and improvement. 

The Defiance Gas and Electric Com- 
pany was authorized to issue its com- 
mon capital stock of the total par value 
of $97,600, and its first-mortgage five- 
per-cent gold bonds of the total prin- 
cipal sum of $175,000. The proceeds 
will be used in payment of the pur- 
chase price of the properties of the Val- 
ley Light and Power Company and of 
the Auglaize Power Company, and for 
additions, extensions and improve- 
ments. 


PENNSYLVANIA. 

Peoples Natural Gas Company. A 
joint petition was filed by the Peoples 
Natural Gas Company and the Bor- 
ough of Juniata for a certificate of pub- 
lic convenience approving a franchise 
ordinance. Franchise rights and priv- 
ileges are granted the company “for 
the purpose of supplying natural or 
manufactured gas for fuel and lighting 
purposes” for a term of 40 years. The 
Altoona Gas Light and Fuel Company, 
a company supplying artificial gas in 
the Borough, entered a protest. The 
protestant urges that it is entitled to 
protection from competition. The 
Commission says: “Counsel for the 
protestant company cites a large num- 
ber of decisions in support of the con- 
tention that the Commission should 
sustain this objection, but apparently 
none of them, nor any others we can 
find, go so far as to say that an arti- 
ficial gas company should be protected 
in its field from the competition of a 
natural gas company. They all deal 
with the subject from the basis of a 
similar commodity or the rendering of 
like service by two public service cor- 
porations.” 

At the hearing expert testimony 
stated that the price in Juniata of 
artificial and natural gas would be 
about six to one, taking into consider- 
ation both quality and price. 

“No company has the right to ex- 
pect a Commission to protect it against 
the competition of a product which can 
be supplied at less than one-half of the 
cost of another product and answer the 
same purposes. 

“This Commission cannot but have 
in mind the question of competition 
insofar as modern and more advan- 
tageous services are concerned, at a 
less cost, and if one company, by rea- 
son of its superior advantages, gives 
to the public a service as good as the 
existing utility, at very much lower 
rates, the interests of the public should 
prevail.” 

The ordinance, granted the applicant 
natural gas company, provided that 
upon diminution or failure in the vol- 
ume of natural gas the “Peoples Nat- 
ural Gas Company, its successors or 
assigns, may then use its pipe lines 
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and other appliances in the Borough 
for the distribution and sale of manu- 
factured gas.” The Altoona company, 
referring to this provision of the fran- 
chise, further urged that the Commis- 
sion should not approve a franchise 
granting rights which the company has 
no authority to receive or exercise. 
The attorney for the applicant admit- 
ted that the company, as now consti- 
tuted, does not claim the right to dis- 
tribute artificial gas. The decision 
says: “The municipality has no right 
to authorize this company to supply 
manufactured gas, nor does the com- 
pany have the right to become a means 
for the passing on of a franchise for 
that purpose from the municipality to 
some other company. It is apparent 
the features of the ordinance relating 
to the manufacture, selling, distrib- 
uting or otherwise dealing in artificial 
gas, are void, and the only valid por- 
tions are the assent of the municipality 
and those conditions which relate to 
the manner of constructing the plant 
proposed.” In this connection a cita- 
tion is given from City of Pittsburgh, 
115 Pa. State, page 4, to the effect that 
“one section of an ordinance may be 
declared reasonable and valid, while 
another section of the same ordinance 
may be pronounced unreasonable and 
void.” 
— 


Convention of Oklahoma Utility 
Men. 

The fourth annual convention of the 
Oklahoma Gas, Electric. and Street 
Railway Association was held at the 
Lee Huckins Hotel, Oklahoma City, 
on May 12 to 14. About eighty mem- 
bers were in attendance, the largest 
number that has been present at a con- 
vention of the association since its or- 
ganization four years ago. 

Mayor E. Overholser delivered the 
address of welcome, to which a re- 
sponse was made by George W. Knox, 
general manager of the Oklahoma Rail- 
way company, of Oklahoma City. Pres- 
ident Knox of the association then de- 
livered the annual presidential address, 
which was devoted principally to ques- 
tions of public policy. He pointed out 
that the excessive amount of utility 
regulation was due largely to the 
former short-sighted policies of utility 
companies and urged that they take the 
public frankly into their confidence 
when utility problems are up for com- 
munity consideration. 

J. J. Johnson, assistant general man- 
ager of the Oklahoma Railway Com- 
pany, delivered an address on “The 
Jitney Situation,” during which he gave 
a complete digest of this form of trans- 
portation competition throughout the 
entire country and told of the par- 
ticular experiences encountered in Ok- 
lahoma City. A. L. Mullergren, of Ok- 
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lahoma City, read a paper on “The 
Modern Generating Station.” 

On the second day of the conven- 
tion W. T. Dibbens, of Guthrie, read 
a paper on the natural-gas supply of 
Oklahoma. This shows no indication 
of being exhausted, and it is probable 
that that state will be served with this 
fuel for many years to come. The pres- 
ent rate of 25 cents a 1,000 feet does 
uot yield a fair return on the money 
invested. The producing companies are 
selling service more than gas and the 
cost of this service is increasing. 

R. W. Stinson and Homer Livergood, 
seniors in the University of Oklahoma, 
at Norman, gave the results of an an- 
alysis which they had made of the gas 
and electric utility rates in the state. 
E E. Hunter read a paper on “Rela- 
tive Values of Coal, Oil and Gas as 
Fuel for the Production of Electric 
Power.” 

Officers for the association for the 
ensuing year were elected on Friday 
morning, as follows: 

President, W. J. Dibbens, president 
of the Guthrie Gas Light, Fuel & Im- 
provement Company, Guthrie. 

First vice-president, Hugh J. Cooper, 
commissioner of public utilities, Weath- 
erford. 

Second vice-president C. H. Kretz, 
manager of the Okmulgee Ice & Light 
Company, Okmulgee. 

Secretary and treasurer (re-elected), 
Harold V. Bozell, director of the 
School of Engineering, University of 
Oklahoma, Norman. 

J. J. Johnson, assistant general man- 
ager of the Oklahoma Railway Com- 
pany, Oklahoma City, and Fred W. In- 
sull, president of the Public Service 
Company of Oklahoma, Oklahoma City, 
were also elected to the board of di- 
rectors. 

Noel R. Gascho, of Alva, and Galen 
Crow, of Oklahoma City, read papers 
at the last session. 

—_—_—_+--»—___— 


National Association of Mamufac- 
turers’ Convention. 

The twentieth annual convention of 
the National Association of Manufact- 
urers will be held at the Waldrof-Astoria 
Hotel, New York, N. Y., May 25 and 26. 
Former-president William Howard Taft 
will deliver an address entitled “The 
Clayton Act and Other Things.” Sen- 
ator Warren G. Harding, of Ohto, James 
A. Emery, of the National Council for 
Industrial Defense, Walter Drew, of the 
National Erectors’ Association, Dr. 
Eugene L. Fisk, M. W. Alexander and 
Arthur D. Little will address the meet- 
ing. There will be a general discussion 
of several topics, and reports will be pre- 
sented on fire and accident prevention, 
union label, immigration, uniform state 
lews, trademarks and copyrights, and in- 
dustrial betterment. 
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Flectnical Engineering Problems. 


By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 37. 
Two sheets of tin foil each 10 inches square are separated by a 
sheet of msulating paper. The sheets of tin foil and paper are each 
0.002 inch thick. The specific inductive capacity of the paper is 3. 
Find (a) the electrostatic capacity of the condenser formed by 
the tin foil and paper; (b) the electrostatic charge on the tin foil 
when a direct emf. of 100 volts is impressed between the two sheets 


of tin foil; (c) the energy of the electrostatic field under the condi- 
tions of Question (b); (d) the current flowing from one sheet of tin 
foil to the other when the impressed emf. is increased uniformly 
from zero to 100 voits in one second. (e) If a condenser of one 
microtarad capacity is to be constructed of tin foil and paper of the 
thickness stated above, what is the minimum volume which it may 
occupy, neglecting the space required for end connections and over- 


hanging insulation? 


SOLUTION OF PROBLEM 327. 

Wken an emf. is impressed between 
two conducting plates which are separat- 
ed by an insulating material, the two 
plates are drawn together by a mechan- 
ical force. This force is attributed to an 
electric charge distributed over the sur- 
face of the plates; the charge on the 
piate attached to the positive terminal of 
the source of emf. is called a positive 
charge and the charge on the piate at- 
tacked to the negative terminal of the 
scurce of emf. is called a negative charge. 
Experiments have shown that a moving 
electric charge produces the same effect 
as an electric current and that the posi- 
tive charge in any system always equals 
the negative charge. It may also be 
shown that the magnitude of either 
charge is directly proportional to the volt- 
aze impressed between the plates. 

The electric charge (Q) then equals a 
constant (C) times the voltage (V) im- 
pressed between the plates. The com- 
bination of conducting plates and insulat- 
ing separation is calied a condenser and 
the constant (C) is called the electro- 
Static capacity of the condenser. 

When the charge (Q) is measured in 
coulombs and the voltage (V) in volts, 
the capacity (C) is measured in farads. 
The relation between coulombs, farads 
ard volts is then given by 
[45] OQ=CV coulembs. 

The capacity of two parallel plates sep- 
arated by an insulating material is given 
bv 
[49] C=K3'(d4.4510") farads. 
Where K is the specinec inductive capacity 
of the insulating material, a is the area 
of each plate in square inches, and d is 
the distance between the two plates in 
inches. 


Answer to Question a. 
Since the area of each plate is 10-710 


or 100 square inches and the distance be- 
tween the plates or the thickness of the 
paper is 0.002 inch, the capacity of the 
condenser by [49] is 

C=3 > 100;"( 0.002 4.45 X 107) =3.37 X1 
farad. f 

Answer to Question b. 

Tke voltage between the two sheets of 
tin foil being 100 volts, the charge on 
each sheet of tin fcil by [4S] is 

O=3.37& 107 x 100=3.37X10— coulomb. 

Answer to Question c. 

When an emf. is impressed between the 
terminals of a condenser the condenser 
absorbs energy. If the impressed emf. 
is now removed this energy remains in 
the condenser, since the charges produced 
by the impressed emf. cannot escape. The 
energy stored in a condenser in this man- 
ner is given by [50] 

H =C, joules. 
A joule is a unit of energy equal to 0.733 
foot-pound. 

Under the conditions of Question (b) 
the energy stored in the condenser by 
[50] is 
IV =3.37 10 1007, 2=1.6810—* joule. 

Answer to Question d. 

Although no current will flow through 
a perfect insulating material when the 
impressed emf. is constant, current will 
flow if the impressed emf. varies. If the 
impressed emf. varies at a rate of V/t 
volts per second, the current flowing in 
the insulating material is given by [51] 

s—C}'/t amperes. 

The current in this case by [51] will 
be 
1=3.37 y 107 100=3.3710-* amperes. 

Answer to Question e. 

From [49] it will be seen that the ca- 
pacity of a condenser containing a given 
insulating material of definite thickness is 
prcporticnal to the area of the plates. 
The capacity of a condenser may then 


be increased by connecting a large num- 
ber of piates in paralel thus obtaining 
the same eitect as one large posinve and 
one large negative plate. Such a con- 
denser may be constructed of alternate 
sheets of tin fcil and paper, every other 
sheet of tin fcil being connected to the 
positive terminal and the remaining sheets 
to the negative terminal 

The capacity of such a condenser is giv- 
en by muitiplying the capacity of one con- 
denser (as given by [49]) by n, the nem- 
ber of parallel condensers. Then C= 
Aan '(d4.455X107) and for a given a- 
pacity 

e—445K10°Cd An 

In a condenser consisting of alternate 
sheets of tin foil and paper of equal 
thickness the total thickness will be 
(2n—1\d, where n equals the number of 
paraliel condensers and d equals the 
thickness of the tin foil or paper. The 
volume (T) of the condenser will then 
equal the area times the thickness or 

cre (4.45 107°C d Kn) (20—-1)d 
= 4.45 10°C? (2—1 '8) 'K 

The volume is obviously a minimum 
when 1's equals zero or n equals irīnity. 
That is to say, the greater the rcumbder 
of sheets of tin foil the smatier the vol- 
ume for a given capacity. 

Subsuteting for C one microfarad. or 
10— farad, the smallest possible volume 
must be 

TH 4.45 107 1077 (0.002)? 2 BSL 

cubic inches. 

The maximum volzme would be re 
quired when there was only ome posiive 
and one negative plate. The velume 
would then be 

T= 4.45 107 W107 (0.002 PN’3 (317. 

cubic mches. ° 

The area of each plate would be 

o—4.45 10" 10° & (0.002), 32.960 

square inches, or 54.5 inches square 

A condenser of these dimensions world 
be inconvenient but if = is made 100 the 
volume would oriy be 
t= 4.45 & 107 10-4 0.0.082 752.01 311.98 

cubic inches. 
and the area of each sheet of tin foll 
would be 
a= 4.45X10°\ 107 & (0.002) 763K 100 = 
29.69 square inches. or 5.45 inches square. 

The total thickness of tin fod and 
paper would be (2\10)—1) 10 72) =0.402 
Mches. The dimensions of this con- 
Jenser would then be roughly 5.5 by 5.5 
dv 0.4 inches and would be of conveniert 
size for mast purposes. The dižccky of 
constructing a condenser of one farad 
capacity may be realized by examining 
the above resuits since such a ocndenser 
would require one millicn of the above 
units and if pacxed together in the form 
of a cube each side of the cube wor'd te 
about 19 feet in length. 
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. ALTERNATING CURRENTS. 
Problem 87. 


A 1,500-kilovolt-ampere, 25-cycle, 13,200-volt synchronous gen- 
erator delivers power over a transmission line and through step- 
down transformers to a six-phase, 1,000-kilowatt, 600-volt rotary 
converter. The armature windings of the generator are con- 
nected in star and have an effective resistance of 2.83 ohms be- 
tween terminals. The resistance of the field circuit is 0.802 ohm. 


GENERATOR CHARACTERISTICS. 


Core Loss on 
Field Current, Terminal Voltage Terminal Voltage Open Circuit, 
Amperes. on Open Circuit. Je=—66, P.F.=0. Kilowatts. 
50 8,760 Tenues 10.5 
80 12,950 esses 23.2 
110 15,500 10,700 35.6 
140 17,200 13,200 47.1 
180 18,800 15,500 wens 
The friction and windage loss is 11.2 kilowatts. The trans- 


mission line is 10 miles long and consists of No. 3 wires equally 
spaced two feet apart. The resistance and reactance of this line 
at 25 cycles are 1.082 and 0.283 ohms per conductor per mile. 
Each transformer has a ratio of transformation of 13,200 :425 
volts. With the low-tension winding short-circuited and with 1,120 
volts impressed on the high-tension winding the current is 25.1 
amperes and the power is 3,060 watts. The core loss at the rated 
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voltage is 2,120 watts. 


The rotary delivers 900 kilowatts at 600 volts and is operating 
at a power-factor of 0.85 and an assumed efficiency of 94 per cent. 


(a) 


How should the transformers be connected? 


(b) What 


is the line voltage where the transmission line enters the sub- 
station? (c) What is the line voltage at the generating station? 
(d) What is the necessary field excitation of the generator? (e) 
What is the combined efficiency of the generator, line and trans- 


formers? 
The effect of the line capacity 


Condensers of a few microfarads or 
fractional microfarad capacity are used 
in connection with telephone circuits, in 
wireless-telegraph stations and in shunt 
with any current-opening device in which 
it is necessary to reduce arcing. 

SOLUTION OF PROBLEM 87. 

Answer to Question a. 

Since the transformers are wound for 
a high-tension voltage equal to the line 
voltage of the transmission line, they 
' should be connected in delta on this side. 
The phase voltage of a six-phase, 600- 
volt converter is 

E= (600 sin */6)/V2- 
=212 volts. 

This is the voltage between adjacent 
slip rings. The voltage between alternate 
slip rings, 4. e., the three-phase voltage, is 

E,= (600 sin 1/3)/ V2 
=368 volts. 

The voltage between diametrical taps, 
$. e., the single-phase voltage, is 

E,= (600 sin 7/2)/V2- 
= 424 volts. 

This latter voltage is the same as the 
low-tension voltage of the transformers. 
Thus, on this side, the transformers 
should be connected through the slip 


is too small to consider. 


rings to diametrical points of the rotary 
winding. This is much the same as the 
double-star connection. 


Answer to Question b. 

The power delivered to the rotary by 
the transformers equals the output divid- 
ed by the assumed efficiency and is 

i P=900/0.94 
=958 kilowatts. 

The volt-amperes delivered by each 
transformer are given by 

V I=958,000/ (0.85X3). 

Each of the three transformers de- 

livers one-third of the total volt-amperes. 
-~ VI=376,000. 

The drop in the armature of the rotary 
is small and it is quite customary to 
neglect it in problems like this. V is 
thus 424 volts for a terminal voltage of 
600 volts on the direct-current side. The 
current delivered by the transformer is 

I=376,000/424 
=887 amperes. 

In order to find the voltage on the 
high-tension side of the transformers we 
must first compute the equivalent resist- 
ance and reactance of each transformer. 

By [4a] R:=3,060/25.1? 

=4.85 ohms. 
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By [3a] Z:==1,120/25.1 

=44.6 ohms. 

By [5a] X:—V44.6°—4.85* 

=44.3 ohms. 

The vector diagram used in finding the 
high-tension voltage is given in Fig. 39a. 
The high-tension current is 

1887X 425/13,200 
28.6 amperes. 

The low-tension voltage, V:, referred 

to the high-tension side is aV:. 
aV 1= 424 13,200/425 
=13,170 volts. 


Fig. 39a. 


If we turn the diagram so that Z, lies 
along the horizontal axis, the horizontal 
and vertical components of V, are 

by [19a] l 

(V)n=13,170X0.854+28.6X4.85 
=11,200+139 
=11,340 
(V) v=13,170X0.526-+-28.6 x 44.3 
=6,930-+-1,270 
=8,200. 

By [20a] V:=V11,340°+8,200" 

=14,000 volts. 

Since the transformers are connected 
in delta this is the line voltage at the 
substation. 

Answer to Question c. 

A common method of calculating the 
voltage at the other end of a transmis- 
sion line is to use the voltage from line 
to neutral, #.¢., the line voltage divided 
by V3, the line current and the resistance 
and reactance of one conductor. In Fig. 
40a the line current, J, equals 28.6V3, 
since the transformers are connected in 
delta on this side. See formula [29a]. 


Fig. 40a. 


The voltage from line to neutral, Vm, 


equals 14,000/V3. See formula [30a]. 
The angle, ¢, between the line current 
and the voltage from line to neutral, is 
the same as the angle, 9%, in Fig. 39a, be- 
tween the current in the transformer and 
the voltage across it on the high-tension 
side. The cosine of either angle is the 
power-factor at which the transmission 
line delivers power to the transformers. 

[=28.6V3 

=49.6 

Vm=14.000/ V3 
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=8,080 
By [21a] cos 6=11,340/14,000 
=0.81 
sin $=0.586. 
The horizontal and vertical compon- 
ents of Vs are by [19a] 
(Ve)»=8,080X0.81+-49.6 X 10.82 


=7,080 
(Ve) v=8,080X 0.5864 49.6 X 2.83 
4,875 
By [20a] Vs=V7,0807-+4,875" 
=8,600 volts.. 


The line voltage at the generating sta- 

tion is 
Vi=8,600V3. 
=14,900 volts. 

Answer to Question d. 

The field excitation of the generator 
should be calculated by the method rec- 
ommended by the American Institute of 
Electrical Engineers. This was explained 
in Problem 69. 

From the generator characteristics we 
see that the synchronous impedance drop 
between terminals is 4,000 volts for a 
terminal voltage of 13,200 volts and 3,- 


i Ẹ 
Ix. 
E’ 
Ir 
y 
—>Ī 
Fig. 41a. 


300 volts for a terminal voltage of 15,500 
volts. An approximate value of the drop 
for a terminal voltage of 14,900 volts 
would be 
4,000— (4,000—3,300) X (14,900—13,200) / 
(15,500—13,200) 
=3,480 volts. 

The synchronous impedance per phase 

1S 
xs=3,480/66 V3 
=30.4 ohms. 

Since the armature windings are con- 
nected in star, the effective resistance per 
phase is 

r=2.83/2 
=1.42 ohms. 

The vector diagram used in calculating 
the field excitation of the generator is 
given in Fig. 41a. The phase current, Z, 
is of course equal to the line current, I 
in Fig. 40a, since the generator is star- 
connected. The phase voltage, V, is the 
voltage from line to neutral and is the 
same as Veg in Fig. 40a. The angle, y, 
between the phase current and the phase 
voltage, is the same in both figures. 
From Fig. 40a. 

cos Y=7.080/8,600 
=0.823 


sin Y—=4,875/8,600 By [20a] E =V7,150°+6,390" 
=0.567 =9,590 
V=14,900/V3 The corresponding line voltage is 


=8,600 
The horizontal and vertical components 
of the excitation voltage, E, are 


9,590V 316,600 volts. From the charac- 
teristic data the necessary field current 


By [19a] En—=8,600X0.823-+-49.6X 1.42 is 
=7,150 Is==110-+ (140—110)  (16,600—15,500) / 
E+=8,600X0.567-+-49.6 30.4 (17,200—15,500) 
=6,390 =129 amperes. 


DIRECT CURRENTS. 
Problem 38. 


A lead-covered single-conductor cable is made of a No. 4 copper | 
wire surrounded by a layer of rubber 0.25 inch thick, which is in 
turn surrounded by a lead sheath. The specific inductive capacity 
of the rubber is 3.5. (a) What is the electrostatic capacity of this 
cable per mile? (b) If a direct emf. of 10,000 volts is impressed 
between the wire and the sheath and the resistance of the rubber 
is assumed infinite, what is the potential drop between the copper 
wire and a point in the rubber 0.01 inch from the wire? (c) Under 
the conditions of Question (b) what is the potential drop between 
the lead sheath and a point in the rubber 0.01 inch from the 
sheath? (d) Under the conditions of Question (b) what is the 
potential drop between the copper wire and a point midway be- 
tween the wire and the sheath? (e) If a layer of guttapercha 
(specific inductive capacity equals 4.5) is substituted for the 
outer half of the rubber, giving an insulation consisting of an 
inner layer of rubber (0.125 inch thick) surrounded by a layer 
of guttapercha (0.125 inch thick), what is the potential drop 
in the rubber and the guttapercha when a direct emf. of 10,000 
volts is impressed between the wire and the sheath? 


This problem illustrates the principle of graded insulation in elec- 
tric cables, 


ALTERNATING CURRENTS. 
Problem 88. 


A three-phase transmission line 10 miles long consists of 250,000- 
circular-mil cables equally spaced two feet apart. The resistance 
and reactance of this line at 25 cycles are 0.228 and 0.244 ohm per 
conductor per mile. A constant induction-motor load taking 5,500 
kilowatts at 0.916 power-factor and with a line voltage of 13,260 
volts is at the end of this line. The generating station has a full- 
load capacity of 325 amperes per conductor. A synchronous motor 
is to be added at the load both to compensate for the lagging current 
taken by the induction motors and to supply additional 
power. Assume that the efficiency of this synchronous motor is 
92.5 per cent at full load and unit power-factor. The voltage at the 
load is maintained constant and the frequency is 25 cycles. (a) Cal- 
culate the kilovolt-ampere capacity of the synchronous motor so that 
the generating station can deliver its full load at unit power-factor. 
(b) What additional load can the synchronous motor supply? (c) 
At what power-factor will it be necessary for the synchronous motor 
to operate? (d) What is the necessary line voltage at the generat- 
ing station before and after the synchronous motor 1s added ? 


This problem illustrates the use of a synchronous motor at the 
end of a transmission line to improve the power-factor. 

Answers to the above problems and two new problems will be 
printed in the next issue. 
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Answer to Question e. 
The losses in the transformers are: 
P:=3X (2,120-+-28.6? 4.85) 
=18,270 watts. 
The line loss is 
P =3X49.6°X10.82 
=80,000 watts. 

The losses in the generator are: 

Armature copper and stray losses 

—=3X 49.6" 1.42 
=10,500 watts. 

Friction and windage 

=11,200 watts. 

Field copper loss 

=1297 0.802 
=13,400 watts. 

Core loss ==33,200 watts. 

The core loss is found from the char- 
acteristic data corresponding to an open- 
circuit voltage equal to the terminal volt- 
age plus the Ir drop, viz., E’ in Fig. 41a. 

The horizontal and vertical components 
of E’ are 

E’»=8,600X 0.823-+-49.6 X 1.42 
=7,150 

E’v=8,600X 0.567 
—4,880 

E’ —V7,150°+-4,880" 
=8,660 

The corresponding line voltage is 
8,660V 315,000 volts. For this open-cir- 
cuit voltage the core loss is 
P: —=23.2+ (35.6—23.2) X (15,000—12,950) / 

(15,500—12,950) 
=33.2 kilowatts. 

The total generator losses are 

Pe=10.5-4+-11.2+13.4-4-33.2 
—68.3 kilowatts. 
The entire losses are 
P=18.3-+80.0+68.3 
=166.6 kilowatts. 

The output of the transformers is 958 
kilowatts. Thus the total input to the 
generator is 958-+-166.6=1,129 kilowatts. 

The efficiency is 

n=958/1,125 
—85.1 per cent. 
— eeo 


Copper from Chile and Peru. 

The west coast of South America has 
materially increased its exports of cop- 
per, especially to the United States, ac- 
cording to the foreign trade department 
of the National City Bank of New York. 
Pig copper from Chile and Peru arriving 
in the United States in the eight months 
ending with February, amounted to 52,- 
000,000 pounds, against 42,000,000 pounds 
in the same months of last year, and in 
February alone 11,000,000 pounds, against 
7,000,000 pounds in February of 1914. Of 
copper ore the arrivals from the west 
coast are chiefly from Chile, and show 
a slight reduction when compared with 
last year. 

The United States, although by far the 
largest copper producer of the world, is 
also a large importer, the total value of 
copper imports in 1914 having been $55,- 
000,000, against $22,000,000 in 1904, an 
increase of 150 per cent in the decade. 
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Foot-Candle Intensities and Sim- 
ple Rules Recommended for Effi- 
cient Illumination. 

V. H. Mackinney, in discussing good 
lighting and its effects before the 
Yorkshire (England) Section of the 
Institution of Electrical Engineers, 
recommended the following average 
foot-candle intensities for the classes 
of service specified: 


Art gallery (walls) .......--------.---+---.-.--1+er-+1+ -200 5.0 
Automobile SHOWFOOM................e--ceseeeseeetereeeee 2.0 
Frank (general)  o.-.....--ssseeeeccceseeeetereesreentenees 2.9 


eves 


Bath (public) 
Dressing rooms 
Swimming bath 2 

Billiard room (general)......-.-..--.----------1+-+2-+-" 1. 

Billiard table 5 


weer ween cue tecs cc vewcesteoscssaceseseserens essere ee 
we ce ccm ce sens sc ccoe res ceeresesseseese rere 


ec ceca sare crcesecar scorer conccssemeneseree 
mova ccccceccnecccceote reser ae ences rosesouascensene 


wa cc cwc enc ccne cece cen secercsceccsscooesscensvooreusceseerne 
Perr rrrrrrrrr re rrr rrr tb 


wa nc ccc mea rec encerececsecsensessecccccssescescsenssssesse trees 


6 

6 

3 

DSK cececsscceeececcccecsscessnncrccccececeeenseersceennceeerensensssc eens 4. 
Drafting office 8 
Drill hall 3 
Engraving 0 
Factory— 
General illumination (only where ad- 
ditional special illumination of each 
machine or bench is provided)...-... 
Local bench illumination........--..-.-.------eceseeee9 
Complete (no local illumination)............ 
Garage 
Gymnasium one nee eeene cence ene etene cnet erceecnenenemnennenees ; 
Hospital— 
Corridors 
Wards (with no local 


wocse cee sen cea ssecaurercoesesosen 


macaw cccccccncaccsecesoassecsasenccwc recesses eee 
cece cence cacereccecensrereessssccssseuccnorss se srne cr rere ee 


we ce cc wc cc cces ce cewes cc ccsccccecnsccesces scans sasonseeoere 


ov 


wecccaccorecoce mee reece rc ecc ccc cecesammasss ewes sess sseesecases ees eee 


Natale 


© 


ence cece sewcccceasensercuecscoessccconcvesosowereesernee 


© 


awwesesensecseoores 


Operating table 
Laundry 
Ironing table 
Library— 
Stock room .......--sseeeeeceeeeeeereeeeteetsets ; 
Reading room (with no local ilumin- 


ew nw cence sn ccaces sh ewceceeereesessooae eee 


eee ace cec cas ccessseeesssseess seceeewe sere 


plied) o.eeeececessesessenenceececeseceenenenesnesscsteeeeeasens 1 
12. 

1 

4 


pw ac ceca ec cec ese cons nec crmenssacavesereseweer sees ee eer ee eer e 


essoncuerassoseacensenneeseneren eee 


za 


ae weesenresores 


= 


eemeccewecenescere 


tion) 
Market 
Motion-picture theater 
Museum 
Office (general) 
Power house 
Railway carriage 
Reading (ordinary primt).......-----+1e---se 
Reading (fine print)......------------cescee- eens 
Residences— 
Porch  ceccseeeeeeccecccecncecceceecsenteeneccecsconretensn cetewensaees 
Hall (entrance) 
Drawing room 
Sitting room 
Dining room (general)........---..eree ee 
Local (on table)........----.---csssssseceerereeee es 
Kitehen cose ceeecccececcnncceeccececeeeetennencseeseerenscetentetane 
Bedroom (general) 
Dressing table 
Restaurant 
Rink (skating) 
School— 


ec cc ccc cece ccccn cence scoceteseuesnesocscsoscccensceus ec ec eee 
pec waccccc cen cccnecncncresecccccarnecerecscesosworsseererseseeeee 
wer ew nc ces ceesccoaseseseess reese 
err rrerrrrrrer tt ri ode 
wavnccccec en cccs ces scetecccasessncseseeses sole 
pecan cece cece cecsscerceccecsesasessscres seers re lee 


ew acca ee cea se Feet 8 SOSOTSSORT ETT SSOE SEED 


PE D e yo NO et 


2 22> omdsd osrorroduamon Conse Ss9D9D9D OC MN Doon NA a Nooo 


wc nea nen ccc emacs ence eestoecassasse nee eres 
enerece ee meme cece cc cecc cans eee nsese cose sere ee 


wesw newest cree cs cceesscwen coc ccs sessemeneeseeeee 


eee cance cemeresewacessen seers re rses 
ee cence ccc ssw eros ras sseraesseseoseresere 


ove va vc emerecccseacsannccsceeserasreess sec sewesns serene 


WW REDS O pat t S 


een ce cee sre eres ns seer recess reswesereeeserare seer 


Classroom 
Corridor 
Sewing 

Shop window— 
Light goods 8 
Medium goods 6 
Dark goods 0 
Shops (interior)— : 
0 
2 


meer cece vce eecwe cesses st ercaccssassenaesser sees ee 


wean ess cacren cece cacen econ es wes scvocmescessowerena reer ere 


Mov 


rrrrerrrrrrer Crit iol edd ede 
ew cee wen cecen wes cee cer EE E E L o eaaa aiaia 8 ® 
eee ce cece cease ceva nar sccn ces ana sees ae as erase 


cereseccececeeeverwevees . sessiesercereretreseeres 


Light BOOS  .......ce ccc eceeeseeeeereececeesers eset 
Dark goods 


Station (railway) 
Street— 
(not including 


PPP rrrrrrr rt fir Tit tt eens 


ees cccew cr cewaraserarsceces sesssssrnenese sre 


Business light from 

shop windows, Ct. )........---:e cesses 
Residence 
Country roads neem unr a EL 


Gadeeene ease nensbeaeses seeds owes aces omen es reer semen sere ree SOEs 


we cence wm mewan Bee avec csresse esses sersccesemesrasee sens 


mos 


SONDSIS9D omen 


TROD DY cee ccccecenecececnesceeserseeeeecseeetsssernensenectesenenee A 
Auditorium 
Train shed 
Type-setting -.....---. ee ceseesecceeeeeeeeteceesetersetetenses 8. 
Warehouse 1. 
Wharf 1. 


Mr. Mackinney gives the followin 
simple rules for insuring good light- 
ing: 

Don’t work in a flickering light. 

Don’t expose the eyes to unshaded 
lights in the direct range of vision. 

Don’t judge illumination by 
brightness of the lamps. 

Avoid extensive contrasts. 

Use the right type of globe, shade, 
or reflector. 


Sue Seeds aeeiccdesveveneee sce ese ea sesaseciet P2620 F 80%, 


wesc ccwe rec wwe stn ewew cscs seesaw aeaaea sewers earn ee 
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Make sure that the illumination is 
sufficient. 

Keep lamps, globes, and reflectors 
clean. 
_ Make sure that the lamps are in the 
right positions. 


Visibility. 
C. C. Paterson and B. P. Dudding 
opened a discussion on April 27 in 
London before the British Illuminating 
Engineering Society on some practical 
aspects of the question of visibility. 
Some of the practical points which 
engaged their attention were: (1) the 
visibility of distant lights at night; (2) 
the visibility of objects illuminated by 
the’ beam of a searchlight or motor 
headlight; (3) the visibility of objects 
in close proximity to bright lights; 
(4) the relative visibility of objects 
by direct and indirect light. 
In regard to visibility and distance 
they arrived, from certain experiments, 
at the conclusion that for an object 
subtending an angle less than about 
ten minutes of an arc (about one foot 
at one hundred yards), the brightness 
for equal visibility must be propor- 
tional to about the square of the dis- 
tance from the observer, but for ob- 
jects subtending larger angles than this 
the brightness for equal visibility must 
be proportional simply to the distance 
between the object and the observer. 
In regard to the visibility of detail by 
direct and indirect light, the authors 
hold that the discrimination of detail 
in certain circumstances depends al- 
most entirely either on shadow or on 
the direction of the incident light. 
Where the surface of an object to be 
viewed is ugeven but uniform in color, 
the only way in which the unevenness 
can be shown up is by differences in 
the illumination of such _ surfaces 
caused by the different angles which 
they present to the incident light. If 
the unevennesses are very deep they 
will be shown up by the shadows 
which are thrown by the raised por- 
tions on to the surrounding surfaces. 
For instance, in the case of embossed 
lettering inefficiency of thoroughly 
diffused or indirect light is most 
marked. One of the authors has for 
more than ten years used indirect 
lighting for domestic use, and for a 
long time he ridiculed the frequently 
repeated assertion that it was a most 
unsatisfactory light by which to do 
needlework and particularly darning. 
He has come to see, however, after 
experiment, that the contention is per- 
fectly sound and that there is nothing 
so good as a unidirectional light giving 
sharp shadows for the discrimination 
of detail in needlework of all kinds. 
Indirect lighting, with its soft sha- 
dows, is considered an ideal light for 
domestic use, except in respect to this 
one particular. 
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Minnesota Engineers Active. 

A joint meeting of the Minnesota 
Sections of the American Institute of 
Electrical Engineers and the American 
Society of Mechanical Engineers was 
held in the engineering auditorium of 
the University of Minnesota on the 
evening of May 10. The members lis- 
tened to two interesting lectures. H. 
E. Brillhart, of the Minneapolis Gen- 
eral Electric Company, discussed the 
various features of the electric drive 
of the dredge which is doing extensive 
work for the Minneapolis Park Board 
at Lake Nakomis. H. F. Teetsell, su- 
perintendent of the Waldorf Box 
Board Company, told of the power 
conditions and the method of drive 
used in the Waldorf factory. 


The electric dredge, the principles of 


which Mr. Brillhart discussed, is said 
to be operating at a lower cost than 
if the same machinery were driven by 
steam. It is equipped with a 500- 


Five-Lamp Standard at El Paso and South- 
Western Depot, Tucson. 


horsepower synchronous motor, driv- 
ing through gears a centrifugal pump, 
Mr. Brillhart said. The gears are 
capable of two speeds. The electric 
service is carried to the dredge on the 
same pontoons that are used to carry 
the pipe line. The whole is simple and 
compact and free from a number of 
undesirable features entailed in steam 
power operation. 

Officers for the Minnesota Section of 
the American Institute of Electrical 
Engineers were elected as follows: 
Chairman, E. T. Street, Consumers’ 
Power Company, St. Paul: secretary, 
Walter C. Beckjord, electrical depart- 
ment of St. Paul Gas Light Company; 
mew member of the board, 
Prof. F. W. Springer, electrical en- 
gineering college of the University of 
Minnesota; delegate to the national 


executive 
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convention, Emil Anderson, Minne- 
apolis. 

Plans are under way for a final 
spring meeting of the electrical engi- 
neers of the state. It will be held 
jointly with the Minnesota Section of 
the American Society of Mechanical 
Engineers, and will take place in Du- 
luth, June 11 and 12. The members 
will go in special cars from the Twin 
Cities on the morning of June 11. A 
meeting will be held in the evening at 
which an illustrated lecture will be 
given by J. B. Crane, general superin- 
tendent of the Great Northern Power 
Company, describing the plant of the 
company, a hydraulic installation of 
54,000 horsepower, which supplies 
power for the operation of the light- 
ing, the railways and the industries of 
Duluth and Superior. A lecture on 
the “Iron-Ore Industry of Minnesota,” 
illustrated with motion Pictures, will 
be given by J. H. Harding, assistant 
general manager of the Oliver Iron 
Mining Company. 

On June 12 the engineers will be 
guests of the Duluth Commercial Club 
On an excursion to the $15,000,000 
plant of the United States Steel Com- 
pany, which js nearing completion. 
The electrical engineers will be espe- 
cially interested in the four 3,000-kilo- 
watt gas-driven generators, together 
with the 6,000-horsepower motors in 
the rail mill which are already in- 
Stalled. 


——s-o—____. 
Tungsten Ores. 


The output of tungsten ores in 1914 
was below normal. : 

Prices ranged from $6.50 to $9 a 
“unit” (that is, so much a short ton 
for each per cent of tungsten trioxide), 
depending on the quality and quantity 
of the ore and the urgency of the buy- 
ers’ and sellers’ needs. 

Of the various tungsten minerals, 
the one produced in largest quantity 
was scheelite, from the Atolia district, 
in the Mohave Desert, Cal. 

The more easily mined tungsten ores 
which lie close to the surface are now 
largely worked out in the older dis- 
tricts, and mining is thus becoming 
more difficult and expensive; this js 
especially hard on the small operator. 

The European war disturbed tung- 
sten mining, as it did most other lines 
of business, and has had much to do 
with the reduced output, but the im- 
ports of ore, tungsten, and ferrotung- 
sten, as shown by figures collected by 
the Bureau of Foreign and Domestic 
Commerce, have been affected even 
more. During the year 267 tons of 
Ore, valued at $139,697, were imported, 
against 401 tons, valued at $213,122, in 
1913. During 1913 661 tons of tung- 
sten metal and ferrotungsten. valued 
at $835,212, were imported. In 1914 
these imports dropped to 192 tons. 
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Tucson’s Ornamental Street-Light- 
ing System. 

The city of Tucson, Ariz. is justly 
proud of its ornamental lighting ‘system 
recently completed. A design of the 
most serviceable and artistic type of pres- 
ent-day standards, submitted by E. E. 
Russell, manager of the Russell Elec- 
tric and Machine Company, was accepted 
for this and future installation. The 
material was furnished by the Russell 
Electric and Machine Company and in- 
stalled by the city under the supervision 
of John Whitestone, city electrical engi- 
neer. 

The system installed is a series street- 
lighting system where No. 8 lead-cov- 
ered cable is carried in fiber conduit laid 
in concrete from the substation. The 
lights are controlled from the substation 
by two 17-kilovolt-ampere and one 12- 
kilovolt-ampere Westinghouse constant- 
current regulators. 

There are 75 five-light standards in- 


One-Lamp Standard, Pennington Street, 
Tucson. 


stalled on Congress Street from the El 
Paso & Southwestern depot to the 
Southern Pacific depot and on Stone 
Avenue from Broadway to Pennington 
Street; 75 one-light standards are in- 
stalled on Pennington Street from Main 
to Toole Avenue, on Convent Street 
from Congress to Pennington, on 
Church Street from Congress to Pen- 
nington, on North Stone Street from 
Pennington to the Southern Pacific 
tracks and on South Stone Street from 
Broadway to Thirteenth Street. A num- 
ber of combination poles are now being 
installed to replace some of the five- 
light standards, where the light com- 
pany’s posts interfere with ornamental 
standards at street intersections. 

The standards are placed 120 feet 
apart covering 9,000 feet of street length. 
The five-light posts are placed opposite 
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each other and parallel. The one-light 
standards are staggered and parallel. 

The standards are 13 feet 6 inches 
high and are fastened by bolts to a sub- 
stantial concrete base. Each five-light 
post has a four-light arm 12 feet from 
the curb, carrying four 60-candlepower 
new type C 6.6-ampere series Mazda 
lamps and fitted with 12 by 6-inch Nu- 
glass globes. The top light of these 
posts and the one-light posts carry one 
100-candlepower new type C 6.6-ampere 
series Mazda lamps, each fitted with a 
16 by 8-inch Nuglass globe. 

All costs for installing, maintaining 


tion of the installation costing $2,389.25. 

The maintenance expense is estimated 
as follows: lamp renewals (five-light 
standards), $4.12 per post yearly; lamp 
renewals (one-light standards), $2.00 per 
post yearly. The energy cost for op- 
erating the lamps will be five cents per 
kilowatt-hour. 

The top lamps of the five-light posts 
and the lamps on the one-light posts burn 
every night and all night. The other four 
lamps on the five-light posts burn every 
night from dusk to 10:30 p. m. These 
lights are turned on and off by patrol- 
men at the transformer station. 


e 


Congress Street From E! Paso and Southwestern Depot, Tucson. 


White Way in 


and operating this system are paid by 
the city of Tucson. The installation cost 
for five-light standards was $143.23 per 
standard. The proportionate cost was 
as follows: conduit, wire and terminals, 
60.0 per cent; standards, 26.2 per cent; 
lamps and glassware, 7.7 per cent; labor 
and incidentals, 6.1 per cent. The in- 
stallation cost of one-light standards 
was $101.76 per standard, proportioned 
as follows: gonduit, wire and terminals, 
61.3 per cent; standards, 28.4 per cent; 
lamps and glassware, 3.6 per cent; labor 
and incidentals, 6.7 per cent. The above 
costs do not include the station trans- 
former and current regulators, this por- 


Sandusky, O. 


This ornamental system is proving 
highly satisfactory in every respect. 
Merchants are remodeling their windows 
to keep pace with the lighting improve- 
ments. More people are out in the even- 
ings and fewer patrolmen are needed. 
The city officials have been so highly 
gratified that they are already prepar- 
ing specifications for doubling the pres- 
ent systcm. 

_— 
Berlin Central Station. 

The present arrangement between the 
City of Berlin and the Berlin Electricity 
Company terminates on October 1 of the 
present year, and the officials of the Ber- 
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lin Electricity Works have declared that 
in spite of the war they do not see their 
way to prolong the term. The City of 
Berlin will take the plant over on October 
1. It commenced in the year 1885 with 
3,000 incandescent lamps, but on June 30, 
1914, current was supplied by the com- 
pany to 2,106,801 incandescent lamps, 44,- 
171 arc lamps, 42,943 motors, and 7,867 
other electric machines. The energy sup- 
plied has grown to 267,600,000 kilowatt- 
hours for the last financial year. Of this 
75,500,000 kilowatt-hours for power pur- 
poses, 73,100,000 kilowatt-hours for rail- 
ways, 62,100,000 kilowatt-hours for light- 
ing, and 56,900,000 kilowatt-hours sup- 
plied as high-voltage energy, which, when 
transformed, is used for both power and 
lighting. 


A 


— sooo" 
White Way at Sandusky. 


Sandusky, O., celebrated the open- 
ing of a new “White Way,” on April 30, 
with regular civic festivities. Upwards 
of 10,000 people turned out to see the 
new lights turned on for the first time— 
the turning on being done by Mayor 
Jacob Dietz, following a brief speech of 
presentation by Major C. B. Wilcox, 
managing director of the Sandusky Gas 
& Electric Company. There followed a 
parade through the “White Way” district 
in which the National Guard, Boy Scouts, 
city police and fire departments, San- 
dusky Ad Club, Newsboys’ Association 
and other civic organizations participated. 
Following the parade was a band con- 
cert and some speeches and the evening’s 
festivities wound up with a banquet at 
the Hotel Rieger, at which the principal 
speaker was Congressman A. W. Over- 
myer. 

The Sandusky “White Way” is regard- 
ed as the last word is ornamental street 
lighting, at this period. It covers 14 
city blocks, comprising the main business 
section, and consists of 380 nitrogen-filled 
tungsten lamps of 250 candlepower each, 
mounted on 190 ornamental standards. 
The standards are approximately 50 feet 
apart. The result is an evenly and bril- 
liantly lighted district—literally “as light 
as day.” 

In addition to the “White Way” the 
utility company is installing a complete 
lighting system for the city, using 920 
additional nitrogen-filled tungsten lamps 
of 60 candlepower and 100 candlepower 
each. The plans call for at least one 
lamp on each street corner in the city 
and from one to three lamps between 
corners, so that every street will be well 
lighted over its entire length. The lamps 
are hung about 15 feet above the surface 
of the streets, throwing the light under 
the foliage. In the “White Way” dis- 
trict all electric, telegraph and telephone 
wires are required to be put underground 
within the present year. The lighting is 
installed under a ten-year contract which 
expires December 31;> 1924. 
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Efficient Bell-Ringing Transformer. 

It is more important that a bell-ring- 
ing transformer should be properly de- 
signed than any other electrical de- 
vice ordinarily connected on the house 
circuit. The average electrical appli- 
ances, such as toasters, percolators, 
curling irons, chafing dishes, etc., are 
not on the circuit more than part of 
an hour at a time, and whether they are 
efficiently designed or not makes but 
little difference to the consumer as far 
as his bill is concerned. 

A bell-ringing transformer, however, 
is connected to the circuit continuously, 
so that there is a certain amount .of 
current flowing through it at all times. 
A transformer that is not properly de- 
signed will consume considerable cur- 
1ent continuously. Even if this loss 
amounts to only two or three watts, 
it will run up to several dollars a year. 
Therefore to avoid complaints it is 
well, before adopting a bell-ringing 


Small and Efficient Bell Ringer. 


transformer as a standard, to take the 
trouble to test it. 

The illustration herewith shows the 
Jefferson bell-ringing transformer, de- 
signed by probably the oldest and most 
experienced men in the low-voltage 
field. The core loss in this transformer 
than three-fourths of a watt. 
This is not sufficient power to register 


is less 


on the average watt-hour meter. This 
little transformer, owing to its effi- 
ciency, will take care of a greater 


amount of signal work than the average 
small transformer. It sufficient 
capacity to operate all standard types 
of door openers, bells and buzzers. 

This transformer, as well as a com- 
plete line of bell-ringers and toy trans- 
formers, is manufactured by the Jef- 
ferson Electric Manufacturing Com- 
pany, 849 West Harrison Street, Chi- 
cago, Ill. 


has 


Compact Examination and Pocket 


Lamp for Physicians and Nurses. 

Specialists who devote themselves to 
the treatment of nose and throat troubles 
are usually provided with a special equip- 
ment for throwing light into those parts 
when making examinations. Physicians 
in general practice, when visiting patients 
seldom can use such an outfit, although 
the need for it frequently arises. To 
meet their requirements by means of a 
very handy and light-weight examination 
lamp, there has been placed on the mar- 
ket by the Lindstrom, Smith Company, 
1102 South Wabash Avenue, Chicago, IIl., 
the device illustrated herewith. 

This outfit is no larger than a pencil 
or fountain pen, and can be easily carried 
in the vest pocket or nurse’s handbag. 
The switch provided at the end is also 
used as a clamp to prevent the outfit 
from slipping out of the pocket. Clamyed 
about the barrel and extending in spiral 
form into the rays of the lamp is shown 
a tongue depressor which is very con- 
venient in examinations of the pharynx 
and throat. This tongue depressor can be 
easily slipped on or removed and kept 
in the instrument case. The case and 
tongue depressor are very heavily nick- 
eled and highly polished. A high-effi- 


Physician’s Examination Lamp. 


ciency miniature lamp is used in connec- 
tion with a powerful dry battery, so as 
to give service for at least 1,000 flashes. 
The outfit is five inches long by five- 
eighths inch in diameter, 

Although designed particularly for 
physicians, dentists and nurses for exam- 
ination purposes, it is also very conven- 
ient for any purpose where a pocket-size 
lamp is desired. 

Pe ee ee 


Electrically Operated Fly-Catcher. 

A unique type of fly-catcher has been 
placed on the market by the Vogel 
Products Manufacturing Company, 1616 
Chestnut Street, St. Louis, Mo. This 
machine is particularly useful in grocer- 
ies, meat markets, commission houses 
and other places where provisions are 
sold or stored. It has also been used 
in restaurants, dining rooms, etc. 

The outfit consists of a motor-driven 
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suction fan which draws in a strong 
current of air through a _ funnel-like 
opening and drives the air, with its en- 
trained insects, through the suction 
blower and into a cage with glass sides 
This cage is made of steel and has a 
screened outlet near the top. Just 
within this screen in the cage is a 
sponge kept moistened through a small 
drip cup at the top. This sponge serves 
to absorb dust and dirt drawn in along 
with the insects. The cage is easily 
removed and can be readily cleaned. 
During the day any material with a 
strong and attracting odor, such as 
banana oil, is placed near the opening 
to attract the insects. A lamp with re- 
flector is provided with the outfit to 
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Electric Fly-Catcher. 


throw light into the opening and thus 
attract the flies at night. The machine 
“shown weighs about 30 pounds com- 
plete. It takes only about one-half am- 
pere to operate it and it can be run 
from any lighting circuit. 

This fly-catcher is made in three sizes, 
the largest of which is mounted on a 
small cart to make it more readily port- 
able. The machines are provided with 
an automatic make-and-break device by 
means of which the motor runs for 
about 6 to 10 seconds and then stops 
for 10 to 20 seconds. This intermit- 
tent operation serves to attract the in- 
sects even more than if the outfit were 
steadily running. R 
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New Way of Selling Sockets. 


Paiste sockets, for which the Hart & 
Hegeman Manufacturing Company, Hart- 
ford, Conn., „is, selling agent, can 
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Part 51—Keyless 
Interior and Shell. 


Part A—%-in. Cap. Part J—%-in. Cap. 


Part H—Angle Wall 
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Part 52— Pull 
Interior and Shell. 


Part K—%-in. Cap. 


Part P—Covered 


Wall Base. Flat-Cone, 


Simple Method of Ordering Paiste Socket Parts and Combinations. 


now be bought unassembled. Each cap, 
base, and shell with interior is boxed 
separately and can be bought by itself. 
This enables dealers and users to have 
a very complete stock with a very small 
investment. 

From a stock of a few parts, four to 
five times as many different types of 
sockets can be assembled. Because of 
the small number of different pieces to 
be handled, this way of buying also makes 
work very easy for the stock keeper, 
both in keeping his stock in shape and 
complete and in picking out the material 
that is required on a job. 

To make ordering easy, each part is 
designated by a letter or number. An 
illustrated sheet is furnished showing 
the different parts with descriptions and 
prices. | 

A few of these are shown above. The 
numbers and letters under the cuts 
show the idea. In ordering assembled 
sockets, the letter and number of the de- 
sired cap and shell are combined: fot 
example, an ‘'% key socket” is ordered 


as “A-50.” 

— eT 
A Simple 2,500-Volt Lightning 
: Arrester. 


The Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, 
Pa., announces an addition to its ex- 
tensive line of lightning arresters in 
the form of a low-priced spark gap and 
resistance arrester, known as the type 
CR. 

This is a single-pole lightning arrest- 
er for alternating-current circuits of 
any frequency or capacity and for 
voltages up to 2,500. The arrester may 
be installed out of doors on poles or 
buildings, or indoors on station walls. 
The weatherproof metal case effectively 
protects the arrester units from rain or 
snow when installed in exposed places. 

The new type of lightning arrester 
consists of a series of spark gaps be- 


tween non-arcing cylinders in series 
with a resistor. Four cylinders are 
used for the spark points, so that in 
case of burning the cylinder can be 
turned to give a new arcing surface. 
The resistor prevents the power arc 
that might occur on systems of large 
capacity if the spark gaps alone are 


used, making the arrester suitable for’ 


Lightning Arrester for 2,500-Voit Lines. 


circuits of any capacity. The resistance 
is low enough to give good protection, 
but high enough to insure reliable op- 
eration, and to enable the non-arcing 


Arrester Opened to Show Interior. 


metal gaps to quench the arc at the 
end of the first half cycle. 

The resistor material is a new com- 
position that is absolutely unaffected in 
its resistance by static discharge. The 
discharge voltage is as low as is prac- 
tical for use on 1,250 to 2,500-volt cir- 
cuits. 

The manufacturers recommend one 
set of type CR lightning arresters at 
each distributing transformer, with a 
minimum: of five sets per mile of line. 
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Bowl and Angle Forms of Benjamin Shade-Holder 


Type Reflectors. 


Benjamin Shade-Holder Type 
Reflectors. i 

The problem of proper light distri- 
bution for industrial plants brings with 
it two particular questions to settle in 
relation to reflectors to properly dis- 
tribute or direct the light generated. 
Granted that the correct type or shape 
is decided, there remains the question 
of material. It is manifest that the 
average manufacturer or owner of a 
plant would much prefer to have all 
of his reflectors made of metal, could 
he by so doing obtain neat appearance 
and at the same time the efficiency 
required. 

The Benjamin Electric Manufactur- 
ing Co., 128 South Sangamon Street, 
Chicago, Ill., has through its engineer- 
ing staff scientifically designed and is 
now offering a full line of steel reflec- 
tors with the idea of meeting just the 
condition described, that is, a combin- 
ation of high efficiency with graceful 
and attractive outline. 

These reflectors are made in several 
styles, viz., flat cone, fluted, deep bowl, 
shallow bowl and angle, and in dis- 
tributing and focusing ‘types. Finish 
may be’ had in either green or white 
enamel, or aluminized steel. 

This line of reflectors is further dis- 
tinguished by the fact that they have 
“built-in” holders, devices whereby 
they may be quickly attached to any 
socket, whether brass shell, porcelain, 
or the company’s “Benco” socket. 
This feature has given the reflectors 


their name, the “Benjamin Shade- 
Holder Type Reflectors.” 
— ep 


Burma Needs Electricity. 
Electrical development in the Burma 
section of India is in its infancy. Out- 
side of Rangoon and Mandalay there 
are no electric plants, except a small 
lighting set in the oil fields at Yenang- 
young. 
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Meleady Loom Box. 

A very simple and sturdy type of 
loom box has been designed by J. T. 
Meleady, an experienced electrician, 
who incorporated in the design what 
he found to be the requirements for 
a box of this type. The box com- 
bines in one unit an outlet box, a fix- 
ture stud or collar, and a simple and 
reliable means of automatically grip- 
ping the loom or flexible fiber duct. 
The flange of the box is of uniform 
height all around so that plaster can 
be brought flush with its top. Being 
entirely self-contained, the device is 
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Meleady Loom Box. 


very easily installed since there are no 
loose parts to cause annoyance or de- 
lay. It is made for both straight elec- 


tric and combination gas and electric& 


outlets and in each case is made with 
either two or four holes for loom. The 
box is low in price and is being manu- 
factured by the Sterling Foundry & 
Machine Company, Newark, N. J. 
eoe 
New Attachment Plugs. 
Two new forms of attachment plugs 


have been added to the line of prod- 
ucts made by the Arrow Electric Com- 


Fig. 2. 


pany, Hartford, Conn. They are of 
very simple design and sturdy con- 
struction. The one shown in Fig. 1 
has a brass cap of the bayonet type 
screwed to the body of the plug by 
two set-screws in the sides. This brass 
cap has a double bushing, of which the 
inner sleeve has an internal diameter 
of nine-thirty-seconds inch to make it 
suitable for No. 16 approved lamp 
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cord. If larger cord is to be used the 
inner bushing is removed, thus leav- 
ing the outer bushing which has a 
hole thirteen-thirty-seconds inch in 
diameter. These plugs are ordinarily 
made fuseless and also of the fusible 
type when required. 

In Fig. 2 is shown a weatherproof 
plug made of molded insulating mate- 
rial. This plug is especially useful for 
outside service and in damp locations. 
Each plug is provided with six inches 
of No. 14 new Code, stranded, rubber- 
covered wire for attaching to the con- 
necting cord. . These wires are perma- 
nently screwed to the contacts in the 
body of the plug. Longer wires are 
furnished on special order. This type 
of plug is rated at 660 watts, 600 volts. 

Se 


Electrically Driven Grinder for 
Preparing Test Samples of Rub- 
ber. 

The machine illustrated has recent- 
ly been developed by the Emerson Ap- 
paratus Company, 251 Causeway 
Street, Boston, Mass., for the purpose 
of preparing samples of rubber of ab- 


solutely uniform cross section, for 


Rubber-Test-Sample Grinder. 


tests of textile strength. Its princi- 
pal use is for preparing samples of 
hose lining for test. 

A section of hose several inches in 
length is slitted along its length, and 
the interior lining with its rubber 
backing is stripped from the fabric. 
This strip of rubber is cut to a uni- 
form width of one inch throughout a 
distance of three or four inches along 
the middle of its length. The strip is 
then strapped closely to the platen of 
the grinder, smooth side down, and it 
is held firmly in position by the two 
eccentric rolls. 

By means of the longitudinal, verti- 
cal and cross adjustment of the platen 
of the grinder, the sample may be 
quickly ground down to an absolute- 
ly uniform thickness throughout the 
length of the test section. 

The grinder is direct-driven by a 
one-sixth horsepower motor, manu- 
factured by the Robbins & Myers 
Company, Springfield, O. 


Vol. 66—No. 21 


Lincoln Charger for Sparking and 
Lighting Batteries. 

Realizing the increasing demand for 
a device for charging sparking and 
lighting batteries, the Lincoln Electric 
Company, Cleveland, O., has developed 
a motor-generator set for this purpose. 
The outht comes complete with 
switchboard. The motor-generator set 
is a two-bearing ball-bearing machine, 
thus securing perfect alinement of the 
bearings. The set consists of a single- 
phase motor with a shunt-wound di- 
rect-current generator. 

The motor is non-self-starting and 
is started up from the direct-current 
end, a small current being taken from 
the battery which is to be charged, the 
generator acting as a shunt motor. 
This method of starting is accom- 


Charging Set for Ignition Batteries. 


plished by having two middle clips of 
the four-pole switch higher than the 
remainder. These are connected to the 
battery and engaged first as the 
switch is closed. When these are en- 
gaged by the switch, it throws the bat- 
tery across the armature and the ma- 
chine starts to revolve. When the set 
comes up to speed, the switch is 
thrown entirely in and, the alternating 
current being thus thrown on, the set 
starts to charge the battery. The bat- 
teries are charged in series, the charg- 
ing current being varied by raising or 
lowering the field voltage. This makes 
a very flexible arrangement and is one 
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suitable for garages where the number 
of batteries charged varies from day 
to day. The set is very simple and 
gives excellent results. 

On the switchboard, which is about 
34 inches square and arranged for wall 
mounting, are mounted a starting 
switch, voltammeter, pilot lamp and a 
switching device arranged to switch 
one, two, three, four, etc., cells in se- 
ries for charging. 

The outfit is made in two sizes, the 
smaller accommodating any number 
of cells from one to eight, the larger 
accommodating any number of cells 
from one to fifteen. It is expected 
that the plant will appeal particularly 
to garage men. The illustration here- 
with shows one of the complete sets 
temporarily set up for test in the shop. 

—_+--e—____ 


Hughes Junior Electric Range for 
Teaching Children How to Cook. 


In the opinion of many parents the 
playthings that children occupy them- 
selves with should be of an educational 
character. Therefore those things that 
are likely to interest them when grown 
up have always proved very popular. 

Carrying out this idea, the Hughes 


Children’s Electric Range. 


Electric Heating Company, 211 West 
Schiller Street, Chicago, Ill., has added 
to its line of electric ranges the type 
illustrated herewith. This is a minia- 
ture electric range complete in every 
particular and is not a toy in the ordi- 
nary sense of being cheaply made and 
purely for play. It is very compact, 
the total height being but 15 inches 
and the net weight of the complete 
set but 7.5 pounds. The cooking sur- 
face has six small heating units or 
burners and has an area of 11.25 inches 
by 8 inches. The oven is 4.5 inches 
wide, 2.25 inches high and 5 inches 
deep. The range is finished in black 
enamel with nickel-plated top, legs and 
oven door. It makes a very attractive 
appearance and is a thoroughly prac- 
tical device. This range takes less cur- 
rent than an ordinary flatiron and can 
therefore be easily attached to any 
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lighting outlet through the connecting 
cord and plug furnished with the de- 
vice. 

With every range there is furnished 
free a set of small cooking utensils 
and a cook book written in simple style 
that children can readily understand. 
This range is well calculated to initiate 
the youngsters into the merits of elec- 
tric cooking at an early age. It is 
absolutely safe and therefore greatly 
superior to the plan of permitting chil- 
dren to practice cooking on a gas range 
or other stove. 

——____.»--————___. 


A New Line of Portable Electric 


Drills. 

The Western Electric Company has 
placed on the market what is known 
as the Temco line of electric portable 
drills. These are specially designed to 
give long and efficient service under 
severe conditions and hard usage and 
are essentially all-around tools. These 
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convenient places, these portable drills 


‘are exceptionally useful. 


The motors are built to operate on 
either direct current or alternating 
current at standard voltages. Connec- 
tion is made to the nearest lamp 
socket by means of a flexible cord and 
attachment plug. 

The motors are of the high-speed 
commutator type having forged nickel- 
steel shafts and built-up cores of mag- 
netic steel. The commutator consists 
of highly conducting hard-drawn cop- 
per bars of ample carrying capacity 
forced together under high pressure 
and insulated by selected mica. 

The two principal sizes are Model 
B and Model C, the former having one 
motor and the latter having two mo- 
tors, making it especially adapted to 
the hardest kind of work. Model B 
has a capacity up to and including 


three-eighths inch in steel, cast iron or 


similar substance, and weighs only 12 
pounds complete. Model C has a ca- 


One-Motor Drill. 


electric drills have the general shape 
of an ordinary breast drill, are compact 
in design and light in weight. The 
weight is well balanced, making han- 
dling easy and the electric switch is 
conveniently placed near the handle. 

A special feature is the ease with 
which the motor may be reversed 
when the drill sticks. Whether work- 
ing at high or low speed, a touch of the 
switch reverses the motor, loosening 
the drill or sending it ahead as re- 
quired. These drills will also tap holes, 
the reversing feature being here of 
great advantage. 

Western Electric Temco drills are 
very useful wherever holes are to be 
drilled or tapped and particularly 
where the material cannot be carried 
to a drill press, the tool being carried 
to the job. For working inside ob- 
jects, or upside down and in other in- 


Two-Motor Drill. 


pacity of one-half inch in steel, has 
two speeds and weighs, without the 
chuck, about 19 pounds. 
——__.@-2-@——_—__———_- 
Foreign Trade. 

The India correspondent of the Lon- 
don Electrical Review reports that firms 
in America are inundating India with 
business circulars and lists, and elec- 
trical firms especially are busy in this 
direction. Both English and American 
firms make the same mistake in com- 
mon, namely, they do not give suffi- 
cient particulars as to prices, discounts 
and deliveries. It would save money 
in postage and printing, if fewer cata- 
logs and lists were sent out giving bet- 
ter selling particulars and lowest rates 
f. o. b. home ports, or c. i. f. India, to 
a select number of serious firms, whose 
names can be found in any universal 
directory. 
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Hygienic Ventilation by Cold Out- 
door Air Without Drafts. 


Some ventilating authorities have 
come to the conclusion that ventila- 
tion in winter with cold outdoor air 
is impractical owing to the tendency 
of very cold air to resist rapid diffu- 
sion with the warmer air of the room. 
The air warmed by the radiators goes 
to the ceiling, while the cold incom- 
ing air falls to the floor. The Gerdes 
ventilator, manufactured by Gerdes & 
Company, 30 Church Street, New York 
City, overcomes this difficulty in two 
ways: By blowing the cold air to the 
ceiling with sufficient velocity to 
cause it to creep along the ceiling un- 
til it falls away in all parts of the 
room, and, when the weather is very 
cold outdoors (below 25 degrees Fahr- 
enheit), by mechanically mixing 
enough warm air from the room with 
the cold air ta bring the temperature 
of the mixture to a normal coolness 
(about 30 degrees Fahrenheit). The 
result is that a uniform temperature 
exists from floor to ceiling and abso- 
lutely no drafts are felt; in fact, it is 
impossible to feel that cold air is com- 
ing into the room. 

The ventilator consists of a West- 
inghouse Sirocco blower together with 
a combined duct and mixing chamber 
for bringing outdoor air or indoor air 
to the blower, or a mixture of the two 
sufficient to maintain a comfortable 
atmosphere in the room. When the 
slide in the duct is brought forward 
and the duct closed to the room, the 
blower draws only cold outdoor air; 
when it is pushed back the cold air is 
cut off and air from the room is re- 
circulated; when the duct is partly 
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mixture being blown to the ceiling, 
spreads out against it and, after los- 
ing its momentum, gradually sinks 
through the warm room air and is 


breathed before it returns to the ra- 
diators. 

The outfit is operated by current 
It requires 


from the lighting circuit. 
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eral manager of the Esterline Com- 
pany, was for a number of years chair- 
man of the Committee of the American 
Society for Testing Materials on the 
Magnetic Qualities of Iron and Steel, 
and is a recognized authority on this 
subject. 

The Esterline Company’s plant is 


Some Types of Esterline Permanent Magnets. 


about the same current as an ordi- 
nary incandescent lamp and no special 
wiring is necessary. It can be in- 
stalled or removed in a few minutes 
and the placing of the window board 
causes no damage to the woodwork. 
DEANS 
American-Made Permanent 
Magnets. 
Illustrated herewith are some of the 
different varieties of permanent mag- 


Electric Ventilator with Slide Partly Open. 


open to the room, as shown in the il- 
lustration, the slide closes the open- 
ing to outdoors by the same amount 
and streams of cold outdoor air and 
warm indoor air mix in the blower. 
By adjusting the slide any temperature 
can be had at the nozzle between that 
existing indoors and out. The cool 


nets manufactured for the trade by 
the Esterline Company, Indianapolis, 
Ind. This company has been making 
permanent magnets for the past fifteen 
years. The magnets shown are used 
mainly in electrical instruments, watt- 
hour meters and ignition magnetos. 

J. W. Esterline, president and gen- 


equipped with the latest type of fur- 
naces for treating tungsten steel. The 
company also builds machines for test- 
ing magnet steel and permanent mag- 
nets and its laboratories are equipped 
with. apparatus for making rapid de- 
terminations of the quality of the steel 
used, as well as of the finished mag- 
nets. The company states that one of 
the reasons for its success in this line 
is the fact that it gives careful atten- 
tion to testing of the raw material and 
the finished product. Every lot of 
steel received is tested before it is 
used, and the magnets are subjected 
to magnetic tests after they go 
through the different processes. 

The furnaces are equipped with 
heat-regulating devices and recording 
pyrometers, and every known means 
is used for maintaining conditions as 
nearly constant as possible. By giv- 
ing such close attention to the mate- 
rials used and the processes employed, 
the company states that it has found 
no difficulty in producing magnets 
equal to and in many cases superior 
to the imported product. 

The Esterline Company is at the 
present time exporting large quanti- 
ties of magnets to England, France 
and other European countries, as well 
as supplying the demands of a large 
number of domestic users. 
| +». 

Thomas A. Edison has accepted the 
proposal of the Government to place 
his storage battery in the submarine 
E-2. 
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ARC-LAMP FEED. — Royal Pro- 
jector Company, 617 West Jackson 
Boulevard, Chicago, Ill. 

This device consists of a current re- 
lay so designed that decrease in cur- 
rent, due to burning away of carbons, 
closes contact which actuates a relay, 
causing ratchet to engage with ratchet 
wheel on adjusting arbor of arc lamp, 
feeding carbons. 

Listed April 20, 1915. 


ATTACHMENT PLUGS, Fuseless. 
—American Electric Heater Company, 
Detroit, Mich. Manufactured by Peru 
Electric Company, Peru, Ind. 

Composition cap and porcelain base, 
660 watts, 250 volts, catalog No. 875. 

Listed April 13, 1915. 


CABLE, Armored. — Smurr & 
Kamen Company, 313 North Whipple 
Street, Chicago, Ill. 

Marker: A green cord parallel with 
outer braid and armor. 

Armored cables shown by tests and 
examinations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Board of Fire Underwriters have labels 
attached. 

Listed April 10, 1915. 


CABINETS.—A. M. Kailing Com- 
pany, 280 West Water Street, Milwau- 
kee, Wis. 

Cabinets shown by tests and exami- 
nations conducted by Underwriters’ 
Laboratories to be in accordance with 
requirements of the National Board of 
Fire Underwriters have labels attached. 

Listed April 26, 1915. 


CUTOUT BASES, Cartridge Fuse. 
—The Trumbull Electrical Manufac- 
‘turing Company, Plainville, Conn. 

Slate base. 

250 volts, all capacities, catalog Nos. 
8026, 8027, 8036, 8037. 

600 volts, all capacities, catalog Nos. 
8075, 8076, 8077, 8085, 8086, 8087. 

Listed April 15, 1915. 


FIXTURES. — Sunlight Reflector 
a ae 143 Court Street, Brooklyn, 
Y. 


aaa Show-Window Reflector. A 
sheet-metal body with corrugated mir- 
‘ror reflectors and having main wires 
and taps to sockets with slow-burning 
insulation. Made on order specifying 
length of fixture and number and 
spacing of lamps. 

Listed April 29, 1915. 


FUSES, Cartridge Inclosed.—Kil- 
Jark Electric Manufacturing Company, 
2005 Locust Street, St. Louis, Mo. 

Killark cartridge inclosed fuses, 250 
‘volts, 0-600 amperes. 

Listed April 27, 1915. 


HEATERS, 
‘Electrical Heater Company, 


Electric. — American 
Wood- 
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The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


ward, Burroughs and Cass Avenues, 
Detroit, Mich. 

American beauty portable heating 
devices for voltages up to 250. 

Ovens, 12 amperes, 95-104 volts, 
catalog Nos. 1212-14-16-18. 

Listed April 27, 1915. 


HEATERS, Electric. — Michigan 
Stove Company, Detroit, Mich. 

Garland electric range, 9.8 kilowatts, 
110 volts, direct or alternating cur- 
rent. 

Listed April 27, 1915. 


HEATERS, Electric.—Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa. 

Portable heating devices. 

Radiators, 100-250 volts, 
watts, type C, non-luminous. 

Non-portable heating devices. 

Bayonet-type water heater, type A, 
100-125 volts, 4.5-10.5 kilowatts, styles 
186054-186149 inclusive. 

These heaters are judged to be less 
hazardous than stoves and heaters used 
for same purpose, which depend on 
direct combustion of fuel for hear. 
Precautions such as apply to stoves in 
common use should be observed in in- 
stallation and use of these devices. 

Standard when connected by stand- 
ard fittings to wiring circuits of suit- 
able capacity for current required, but 
not for connection to ordinary lighting 
circuits, nor to ordinary lamp sockets 
or receptacles. 

Listed April 27, 1915. 


HEATERS, Electric.—Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa. 

Disk stoves, 100-125 volts, 500 watts, 
styles 189197-202 inclusive. 

Toaster stoves, 100-125 volts, 
watts, styles 196157-59 inclusive. 

Curling iron, 100-125 volts, 15 watts, 
style 185143. 

Radiator, 100-125 volts, 500 watts, 
Cozy glow, luminous, styles 181420-24 
inclusive. 

Listed April 27, 1915. 


PICTURE MACHINES AND AP- 
PLIANCES.—Atlas Educational Film 
Company, 5 South Wabash Avenue, 
Chicago, Il. 

Atlas special portable hand-operated 
picture machine. 

The electrical parts of this device 
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comprise an incandescent lamp of spe- 
cial form with socket and portable cord 
for attachment to supply circuit. 
Standard for use only with standard 
slow-burning film supplied by manufac- 
turer. 
Listed May 3, 1915. 


RECEPTACLES, Standard.— The 
Trumbull Electric Manufacturing Com- 
pany, Plainville, Conn. 

Porcelain receptacles, 660 watts, 250 
volts. 

For use on metal signs, catalog Nos. 
946, 947. 

Listed April 28, 1915. 


SIGNAL APPLIANCES. — P. R. 
Manufacturing Company, Detroit, Mich. 

Electric signal bells, 6-110 volts, di- 
rect and alternating current. 

Marlo and weatherproof types. 

Listed April 27, 1915. 


SWITCHES, Combination Cutout.— 
Heinemann Electric Company, Girard 
A and Fifth Street, Philadelphia, 

a. 

Porcelain-base knife switches with 
Edison plug cutouts, catalog No. 200, 
30 amperes, 125 volts. 

Listed April 19, 1915. 


SWITCHES, Combination Cutout. 
—Palmer Electric and Manufacturing 
Company, 161 Franklin Street, Boston, 
Mass. 


Palmer fused service - entrance 
switches. 
These devices are special knife 


switches with cutouts mounted on in- 
side of hinged cover of an iron cab- 
inet with sealable compartment for 
supply wires. 

30 amperes, 125 volts, 125-250 volts, 
and 250 volts, catalog Nos. 306-309 in- 
clusive. 

Palmer meter-testing block, 30 am- 
peres, 250 volts, catalog No. 800. 

A porcelain base carrying terminals 
for meter-testing connections. 

Listed April 21, 1915. 


SWITCHES, Push-Button Flush.— 
General Electric Company, Schenec- 
tady, N. Y. 

Double-pole, 20 amperes, 250 volts, 
catalog No. GE630. 

Listed April 25, 1915. 


SWITCHES, Push-Button Flush.— 
ie Electric Company, Trenton, 
Single-pole, 10 amperes, 125 volts, 5 
amperes, 250 volts, catalog No. 800. 
Listed April 27, 1915. 


SWITCHES, Surface Snap.—Bryant 
Electric Company, Bridgeport, Conn. 

Bryant or Perkins. (With metal 
covers.) 

Double-pole, double-throw, 10 am- 
peres, 250 volts, catalog Nos. 2611-14 
inclusive. 

Listed April 28, 1915. 
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ATLANTIC STATES. 


CAPE ELIZABETH, ME.—Street 
lighting and commercial services are 
being extended from Pond Cove to 
Crescent Beach, with a number of cot- 
tage wiring contracts in prospect. 


TURNER, ME.—The Turner Light 
and Power Company has bought the 
Faulkner Wooden Mill Company, at 
Turner, where there is a dam capable 
of developing 100 horsepower daily for 
12 hours a day throughout the year. 
An electric plant is utilizing a part of 
the power, and it is proposed by the 
new company to further develop it. 
The officers of the new corporation are: 
George C. Webber, president; Leon A. 
Wardwell, treasurer and general man- 
ager. 


WESTBROOK, ME. — The West- 
brook Electric Company has been or- 
ganized to take over the lighting of 
this town, with a capital stock of $200,- 
000. B. L. Merryman is president, and 
W. S. Linnell, treasurer. 


RUTLAND, VT.—Plans for improv- 
ing the State House of Correction in- 
clude the installation of a new dynamo 
to operate electric fans and a new 
lighting system in the cells. 


NEW BEDFORD, MASS. —_ The 
New Bedford Gas and Edison Light 
Company, of New Bedford, Mass., has 
recently completed a 22,000-volt trans- 
mission line from New Bedford through 
the towns of Fairhaven, Mattapoisett, 
Marion and Wareham. The new line 
is of steel tower construction and has 
required seven months to build. A 
load of 700 horsepower, soon to be 
increased to 1,500, is already connected. 
A new Marconi wireless station, soon 
to be put in operation at Marion, will 
use about 500 horsepower more. It is 
probable that the New Bedford com- 
pany will extend its lines to the Cape 
Cod Canal, to provide light, and power 
to operate bridges over the canal. 


WATERTOWN, N. Y.—The North- 
ern New York Utilities Company, In- 
corporated, has purchased an interest 
in the Thousand Islands Electric Light 
and Power Company, of Clayton, N. Y., 
and will build transmission lines to 
Chaumont, Three Mile Bay, Depauville 
and Clayton. 


ALLENTOWN, PA.—A large new 
three-story school building will be 
erected here by the School District. 
The plans include the most modern 
equipments for the heating, ventilating 
and electrical installations. Runyon & 
Carey, of Newark, N. J., are the engi- 
neers in charge. V. 


NORTH CENTRAL STATES. 


CANTON, O.—The Canton Electric 
Company has purchased ground and 
will erect an addition to its power sta- 
tion. The total cost of improvements 
authorized by the company since the 
first of the year amounts to nearly 
$250,000. 

DAYTON, O.—An increase of $90,- 
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000 in the capital stock of the Oak- 
wood Light and Water Company, in 
the village of Oakwood, is designed to 
provide for extensions of the com- 
pany’s plant, which will call for some 
additional electrical equipment. L. 


YOUNGSTOWN, O.—Lighting in 
the public parks, including the ten- 
nis courts, 1s being discussed by the 
Park Commission with H. Whitford 
Jones, the city’s lighting expert. The 
wiring will probably be placed under- 
ground, in order to avoid disfiguring 
the parks and injuring the trees by 
cutting and contact with the wires. 


ANDERSON, IND. — Fire caused 
damage amounting to about $10,000, to 
the municipal electric light and water 
plants. Neither plant will be out of 
commission. The loss was fully cov- 
ered by insurance. Address city clerk. 


GALESBURG, ILL.—Contract for 
constructing an ornamental lighting 
system on several streets in this city 
has been let to H. H. Guenther. 


VIROQUA, WIS. — The Viroqua 
electric plant, long owned by the heirs 
of the late William F. Lindeman, has 
become the property of H. A. Smith, 
Monroe. Improvements will be made. 
Abe Balseley, a well known Chicago 
central-station man, is the new man- 
ager. 


BRAINERD, MINN.— At the final 
meeting of the water and light board, 
May 7, the last of the bonds for the 
electric light plant (amounting to $31,- 
031) were taken up. - The report of 
the electrical department showed that 
the balance on hand for April was 
$21,553.92. The amount received for 
electrical current was $3,962.68. 


DULUTH, MINN.—The city com- 
missioners, on May 6, voted to install 
a number of additional street lamps. 
All will be of the new tungsten 250- 
candlepower type. The cost to the 
city for maintenance will be $38 a year. 


STEWARTSVILLE, MINN.—The 
business men of this village are con- 
sidering the advisability of installing a 
white way. 


ALLISON, IOWA.—Allison is to have 
electric lights, a franchise having been 
voted to the Cedar Valley Light Com- 
pany. The current will be transmitted 
from Charles City or Hampton. 


SHELLSBURG, IOWA.—Mayor L. 
A. Dickinson, of Shellsburg, has called 
a special election to the qualified voters 
of Shellsburg, for the issuing of bonds, 
in the sum of $10,000, for the purpose 
of procuring funds to erect an electric 
light and power plant, to consist of an 
overhead transmission and distributing 
system for the transmission of electric 
current throughout the town. 


TIPTON, IOWA.—The council will 
vote, June 7, on the question of issuing 
$25.000 in bonds to purchase the plant 
ot the Tipton Light Company. Ad- 
dress Mayor Bratley. 


WILTON, IOWA.—The proposition 
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made by the Davenport & Muscatine 
Interurban Company to build a trans- 
mission line to Wilton and furnish light 


and power to the city has been 
definitely turned down. Wilton will in- 
stall a new city plant. Work will start 
as soon as possible. 


CORDER, MO.—Corder has ap- 
proved a $6,000 bond issue to estab- 
lish a municipal electric light system. 
The current will be obtained from the 
Higginsville plant. Address mayor. 


JOPLIN, MO. The Empire District 
Electric Company has been granted a 
franchise for operating a light and 
power system at Granby, Mo. The 
company has a contract to supply 
power for the 500-ton mill now being 
built by the Granby Mining Company. 


ANAMOOSE, N. D.—It is under- 
stood that an electric light plant is as- 
sured for the town. The firm of Wal- 
per & Woodruff, electrical contractors 
of Bismarck, N. D., will have the con- 
tract for building the plant. 


HAYS, KANS.—The city council is 
considering the installation of a mu- 
nicipal electric light system to cost 
$27,000. 


MUSCOTAH, KANS.—The town is 
making preparations for an electric 
lighting system. If a plant is not built 
the power will be furnished from Atchi- 
son, the latter being the favored plant. 
Address town clerk. 


SOUTH CENTRAL STATES. 


CLAY, KY.—The Franklin Furniture 
Company has been inquiring for pro- 
posals on a two-ton warehouse ele- 
vator; voltage 110, 60-cycle, single- 
phase motor. 


TOMPKINSVILLE, KY.—The local 
electric light plant has been purchased 
by J. R. White, L. W. Preston and Ed 
H. Smith of Glasgow, and H. B. 
Smith, of Glasgow, has been placed in 
charge of the property. It is stated 
that the new owners will provide for 
enlargements and probably install a 
water system. 


WHITESBURG, KY.—The Starkey 
Electric Company, of Somerset, Ky., is 
expected to be granted tne franchise 
for installation of an electric light plant 
in Whitesburg. The plans provide for 
a plant to supply 24-hour service and 
Fred Starkey is to be manager. 


FRIENDSHIP, TENN.—The city 
has obtained introduction of a bill in 
the State Legislature providing that a 
bond issue may be voted for electric 
and other improvements. 


GLEASON, TENN.—The board of 
mayor and aldermen, recently elected, 
is pledged to establish an electric light 
system at Gleason, as soon as bonds 
for the purpose are sold. This bond- 
ing proposition has been ratified, and 
it is probable that in a short time an 
election will be held for the purpose of 
issuing bonds to take over the present 
water plant. 


May 22, 1915 


HUMBOLDT, TENN.—W. M. Case, 
superintendent of the Humboldt water 
and power plant, has asked for prices 
on electrically driven centrifugal pumps. 


MILAN, TENN.—Bonds to the 
amount of $12,000 have been voted to 
improve the water and light system. 


The Milan water and tight plant is the 


old direct-current system and with the 
money derived from this bond issue it 
will be changed to an alternating-cur- 
rent system. 


MEMPHIS, TENN.—The city, re- 
cently noted as voting on a $1,500,000 
bond issue for an electric light plant, 
will postpone action for several weeks 
at least. Consulting engineers have 
been employed. J. H. Weatherford, city 
engineer, is supervising the project. 

PLAINVIEW, ARK. — A franchise 
has been granted W. W. Winters to 
operate an electric light plant in Plain- 
view for 25 years. Mr. Winters says 
he will have the plant in operation 
within 90 days. 


HANNA, OKLA.—A. A. Sing plans 
to install an electric light and power 
plant here. D. 


DEL RIO, TEX.—The electric light 
plant and ice factory of the Del Rio 
Electric Light and Ice Company, has 
been purchased by the Texas Southern 
Electric Company for $90,000. It is an- 
nounced that improvements will be 
made to the property. D 


McGREGOR, TEX.—The Texas 
Power and Light Company has pur- 
chased the local electric light plant, 
and will connect it with its power sys- 
tem by the construction of a transmis- 
sion line from Waco, via Eddy and 
Moody. Improvements will be made to 
the plant here. 


MAYPEARL, TEX.—The Texas 
Power and Light Company will in- 
stall an electric lighting system 
here. D. 


SLATON, TEX.—The Malone Light 
and Power Company, of Plainview, 
plans to install an electric lighting 
system here. D. 


WESTERN STATES. 


FRIDAY HARBOR, WASH.—This 
city has been petitioned by R. D. Berg- 
hardt, of Seattle, for a franchise for 
the lighting and installation of lighting 
system in this city. Berghardt pro- 
poses to construct a power plant, pro- 
viding the franchise 1s granted. 


MORTON, WASH.—C. O. Smith 
has purchased the plant of the Morton 
Electric Company for $20,000. Im- 
provements will be made. 


OLYMPIA, WASH.—The city coun- 
cil has been petitioned by three sep- 
arate and distinct corporations for 
lighting and power franchises in the 
city of Olympia—one is sought by 
William W. Manier and associates of 
Olympia, one by Scott Calhoun, 
Alaska Building, Seattle, and the other 
by George H. Tilden, Hoge Building, 
Seattle. This city is now served by 
the Olympia Light and Power Com- 
pany. The first named petitioners 
Manier, et al, agree that the rates 
for city lighting shall be one-fourth 
that charged to private consumers. 
Calhoun promises that the rate to the 
city shall not exceed two cents for 
each kilowatt hour, on a contract for 
not less than 8,000 kilowatts, and the 
Tilden corporation agrees to charge 
the same as the Olympia Light and 
Power Company. The council will de- 
cide on the application early in June. 
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TACOMA, WASH.—C. E. Peterson, 
of Tacoma, recently applied to the 
county commissioners of Pierce County, 
for a franchise to construct a power 
plant and erect transmission lines for 
the purpose of furnishing a new resi- 
dence section, known as Northeast 
Tacoma, with light and power. It is 
understood a plant will be constructed 
in the district. The addition is owned 
by the Lakewood Land Company. 


GRESHAM, ORE.—Preparations are 
being made to secure water power 
rights near Sandy, Ore., where this 
city contemplates the installation of a 
municipal power plant, to be made in 
the future. It is reported papers will 
be filed at once. H. Stocker, of 
Gresham, has made preliminary sur- 
veys, and he estimates the cost of in- 
stallation will be about $100,000. O. 


LOS ANGELES, CAL.—The Public 
Service Commissioners ‘have adopted a 
resolution requesting the city council 
to appropriate immediately the sum 
of $100,000 to permit the beginning of 
work on Long Valley dam and power 
plant at the Owens River gorge. 


LOYALTON, CAL. — The State 
Railroad Commission has issued an or- 
der authorizing the Loyalton Electric 
Light Company to discontinue service 
in this town. Plans are under way for 
the installation of a new electric light 
plant here. 


PROPOSALS. 


ELECTRIC LIGHT FIXTURES.— 
Sealed proposals will be received at 
the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until 
June 5, for electric light fixtures for the 
naval hospital buildings, Naval Station, 
Pearl Harbor, Hawaii. Plans and 
specifications may be obtained on ap- 
plication to the Bureau. 


ELECTRIC LIGHT AND RE- 
FRIGERATING PLANT.—Sealed 
bids will be received until June 9, 1915, 
for furnishing all materials, machinery 
and labor required in constructing 
complete an electric light and refrig- 
erating plant and installing an interior 
and exterior wiring system. A deposit 
of $10.00 is required for plans and 
specifications. Address, 
Quartermaster, Fort Huachuca, Ariz: 


ELECTRIC PASSENGER ELE- 
VATOR.—Sealed bids will be received 
by the Supervisine Architect, Treas- 
ury Department, Washington, D. C. 
until June 11, 1915, for the installation 
complete of an electric passenger ele- 
vator in the United States post office 
and courthouse at Augusta, Ga., in ac- 
cordance with drawing and specifica- 
tion, copies of which may be had at 
the office of the Supervising Archi- 
tect. 


Construction 
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FINANCIAL NOTES. 


The San Antonio Traction Company, 
a subsidiary of American Light and 
Traction Company, will increase its capi- 
tal stock to $2,500,000. The $1,100,000 
new stock will be taken by American 
Light and Traction Company in payment 
of advances made at various times to 
the subsidiary for purposes of capital im- 
provements and betterments. The trans- 
action amounts to the changing of debits 
against San Antonio Traction Company 


. now standing on the books of American 


Light and Traction Company to fixed 
capital obligations of the subsidiary cor- 
poration taken into the treasury of the 
holding company. 

It is announced by Kuhn, Loeb & Com- 
pany, New York, that they had agreed 
to act as managers under the scheme for 
the retirement of the existing Westing- 
house Electric and Manufacturing Com- 
pany convertible sinking-fund five-per- 
cent gold bonds. This proposal con- 
templates the issue of an equal amount 
of new bonds for the old ones, with the 
terms of conversion into common stock 


© changed so that the new bonds shall be 


convertible at the rate of $1,000 par value 
of stock for each $1,000 bond on or be- 
fore June 30, 1915, and thereafter at.the 
rate of $910 par value of stock for each 
$1,000 bond. The new bonds will first 
be offered to stockholders for pro rata 
subscription at 105. 


Dividends. 
Term. Rate Payable. 
Am, Ralilwavs........................ Q 1.25% June 15 
Central Miss. Val. Elec. 

PrOD: 5 .csiaccictewssvckiciatio .50 June 1 
Chic. Rys. ser..1 ctfs...S-A 4% June 5 
Chic. Rys. ser. 2 ctfs.... — 2% June 5 
Gen. Elec. oie. ce cee eeeeee Q 2% July 15 
Keystone Tel., pf............ — 2% July 15 
Mid. West Util., pf............ Q 1.5% June 1 
Phila. Elec. ..................0.00... Q 1.75% June 15 
Wisconsin Edison ............ — $1.75 June 1 


Reports of Earnings. 
PHILADELPHIA ELECTRIC. 
The annual report of the Philadelphia 
Electric Company for the year ended 
December 31, 1914, compares as follows: 


1 1913 
aaee ree sorae oiire a aia ss $8,160,025 $7,815,615 


Gross 

Net income. ............-...-.. 1,978,979 1,928,243 
Dividends . .............e ee enone 1,574,038 1,180,815 
Surplus ooo... cece teceencee eens 404,670 747,427 
Previous surplus ............. -~ 1,067,076 1,818,913 
Deduct stock dividends.. _............ 1,499,265 
Total surplus ......—...... . 1,471,747 1,067,076 


COLUMBIA GAS & ELECTRIC. 
Columbia Gas & Electric Company re- 
ports income account for year ended De- 
cember 31, 1914, as follows: 
1914 1918 
REEE $6,322,401 $5,969,543 
3,644,384 3,394,899 


Gross earnings 
Net after taxes 


rT ee ert errr erry 


Balance after rentals.... 1,066,246 6944 
Bond interest ..........0..00..... 516,239 499,225 
Debt interest 20.0.0... 123,262 61,600 
Other interest 2.0000000000000 35,542 28,997 
Surplus o.oo... ccececeeeeeseccenceeeee 391.291 219,121 
Sinking fund ou. 95,004 95,904 
Balance .oneieecee. cece ececcccenecneees 296,286 124,116 


Electric customers .......... 28,: 


342 26,373 
Pass. carried ..................... 28,944,292 27,792,423 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


fav 17 May 10 
American Tel. & Tel. (New York) ...0...........c.. cece eceeccnececscecccecececceesecesnccececcecesccecens 118% 119% 
Commonwealth Edison (CHICAZO) ooo... cccccccscessecccecccccccesecceceececeseserecccecscecetececccecececece 133 — 
Edison Electric Tluminating (Boston) 2.0.0.2... ccccccccecccocccccscececesececccceccccesecececececeee 234 240 
Flectric Storage Battery common (Philadelphia) .....ccc.ccccccccccsccccsescececseceecen cee 5014 5134 
Electric Storage Katicry preferred (Philadelphia)... 2........0.0.2cc.ccccccesceeeeeeeceseeee 5014 51% 
General Flectric (New York ).....0........cccccccssseccsececeneccncecnseseccecsececcoeaccersctescesasacenscssesees 147% 151 
Kings County Electrice (New York) .......ccc.c..cccceccccccceccececcenescecccccscecececceceecessesecece . 119 119 
Massachusetts Electric common (BoOStON).............-cccccccccccesccecesececececcecscccsenececeeece 6 67% 
Massachusetts Electric preferred (BoOStom) ....... cece ccccceecccceeceecccceceecceccessccoescceees 39 415% 
National Carbon COMMION (CHICA BO) ..........cesccccccecscecccececesececcssceeesceceecececescsecsceessccece 131 131 
National Carbon pre -rred (CHICA ZO) ooo eeceeeececececccesccncecesscenccersececeecensaee — — 
New England Telepin ne (BoOstOm).........ccccccccccccccceecessceceece cenececceccecsescssssntaceceseceeesece 129 129 
Philadelphia Electrice (Philadelphia) ...........cccccccccccsccccsececessensscncecsesconcccnscareececeeeees 237% 24 
Postal Telegraph and Cables common (New York). ccc cceecceceeececeseeneees 76 TT 
Postal Telegraph and Cables preferred (New YoOrk).u........ccccecccccccccecseseeeeseeeeee 63 65 
Western. Union. (New YOK) oeeie sresirinicenrai dieien nerin iaaii rr ia 6414 foe 
Westinghouse common (New York)... ceeeeeseesenseeeessecceneensneesesceneeeeeosrene a6" ie 
Westinghouse preferred (New York) .u..... cen cecccecesccceeseseseceeneceeeseeesedhocnetteserecsesenee 120 120 
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NEW INCORPORATIONS. 


BROOKLYN, N. Y.—Ragovin & 
Feldman, Incorporated: electrical sup- 
plies, etc. Capital, $1,000. Incorpor- 
ators: Irvin Brodsky, Charles Ragovin 
and William Feldman. 


ITHACA, N. Y.—Cayuga Power 
Corporation; to manufacture electricity 
for light, heat and power. Capital, 
$75,000. Incorporators: Frank S. Con- 
nett, Harold Stanley and W. M. Rose. 


NEW YORK, N. Y.—lInternational 
Battery Company, Incorporated; to 
manufacture electrical equipment, etc. 
Capital, $5,000. Incorporators: Selim 
J. Grazi, Simon Frasy and Ezra Grazi. 


BUFFALO, N. Y.—Niagara Electric 
Improvement Corporation; to manufac- 
ture electrical apparatus of all kinds. 
Capital, $50,000. Incorporators: S. 
Peik, L. C. Nicholson and R. C. Down- 
ing. 

NEW YORK, N. Y.—George K. 
Webster, Incorporated; electric light- 
ing fixtures and supplies. Capital, $10,- 
000. Incorporators: George K. Web- 
ster, V. K. Webster and Maria V. Web- 
ster. 


SAVANNAH, GA.—A charter has 
been granted to the Electric Construc- 
tion and Fixture Company. Capital, 
$5,000. Incorporators: M. Cool- 
idge, R. F. Smallwood and A. B. Con- 
nor. 


NEW YORK, N. Y.—Sommer Light- 
ing Fixture Company, Incorporated; 
gas and electric fixtures. Capital, $10,- 
000. Incorporators: Charles R. Som- 
mer, Edward C. Sommer and John T. 
Booth. 

NEW YORK, N. Y.— Industrial 
Equipment Company, Incorporated; to 
manufacture electrical and mechanical 
apparatus, etc. Capital, $10,000. In- 
corporators: Arthur H. Ferber, Samuel 
A Von Der Smith and James J. Dono- 

ue. 


PERSONAL MENTION. 


MR. C. D. WHEELER, manager of 
the advertising department of the 
Fort Wayne Electric Works of the 
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The Shaw Insulator Company, 207 
Market Street, Newark, N. J., Henry 
M. Shaw, president, will hereafter man- 
ufacture exclusively the Shaw light- 
ning arresters. The company is de- 
Signer, engineer and manufacturer of 
molded insulation and lightning pro- 
tector equipment. 


Kerr Turbine Company, Wellsville, 
N. Y., has issued bulletin No. 52 de- 
scribing and illustrating its Economy 
steam-turbine-driven pumps for water 
supply, boiler feeding, fire service, cir- 
culating condenser water, circulating 
water in heating systems, draining 
mines, etc. A copy will be mailed on 
application to the company. 


The Fort Wayne Electric Works, 
Fort Wayne, Ind., will give its annual 
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General Electric Company, has been 
elected president of the Electro-Tech- 
nic Club, Fort Wayne, Ind. 


MR. J. C. SCHMIDTBAUER has 
been elected president of the Milwau- 
kee Electrical League. Other officers 
are: First vice-president, Mr. Conrad 
F. Boos; second vice-president, Mr. 
Philip Polachek: treasurer, Mr. John 
C. Milne; secretary, Mr. H. C. Pond; 
assistant secretary, Mr. Oscar Wer- 
warth. 


OBITUARY. 


MR. WOODBURY E. CORSON, 
city electrician of Haverhill, Mass., 
died May 6 of cerebral hemorrhage. He 
was born in Milton, N. H., in 1862 and 
early in life entered the employ of the 
Essex Electric and Power Company. 
Then he became electrician for the 
Boston Steam and Power Company, re- 
turning to Haverhill as chief engineer 
of the Haverhill Electric Company, 
where he remained 12 years, in 1905 be- 
coming city electrician. Mr. Corson was 
a prominent lodge man. A widow, two 
daughters and a son survive. 


MR. I. IRVING EDGERLY, super- 
intendent of the construction depart- 
ment of the Lynn Gas and Electric 
Company, died in a private hospital at 
Lynn, Mass., May 13, following an 
operation for liver trouble. He was a 
native of Stafford, N. H., and was 55 
years of age. He removed tò Swamp- 
scott, Mass., in 1887, where he became 
engaged in construction work. He was 
twice elected superintendent of high- 
ways of that town, and was a member 
of the Water and Sewer Board. Mr. 
Edgerly was a member of the Masons, 
Odd Fellows, Red Men, Knights of 
Pythias and several clubs. He is sur- 
vived by a widow, one son and a 
brother. 


DATES AHEAD. 


Missouri Public Utilities Association. 
Annual convention, Steamer Quincy, 
May 27-30. Secretary, F. D. Beardslee, 
ae North Twelfth Street, St. Louis, 
fo. 


National District Heating Associa- 
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excursion to its employees on June 26. 
The trip will be over the Lake Erie & 
Western and the Big Four, to Cincin- 
nati, O., and it is expected that it will 
be the largest excursion ever handled 
from Fort Wayne. Arrangements are 
being made for the accommodation of 
3,500 people. 

Roth Brothers & Company, Adams 
and Loomis Streets, Chicago, Ill., have 
published bulletin No. 199, on direct- 
current motors for driving band saws. 
These machines, although used most 
commonly for this type of machinery, 
have also been found well adapted for 
driving cloth-cutting and other ma- 
chines operating on soft materials. The 
motors are well inclosed and arranged, 
as a rule, for lateral mounting on the 
machine. 
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tion. Annual convention, Hotel Sher- 
man, Chicago, Ill., June 1-3. Secretary, 
D. L. Gaskill, Greenville, O. 

National Electric Light Association. 
Annual convention, San Francisco, 
Cal., June 7-11. Secretary, T. C. Mar- 
tin, 29 West Thirty-ninth Street, New 
York, N. Y. 

Minnesota Electrical Contractors’ As- 
sociation. Semi-annual meeting, Du- 
luth, Minn., June 10. Secretary, G. M. 
Jones, 14 Seventh Street, N., Minne- 
apolis, Minn. 

Electrical Supply Jobbers’ Associa- 
tion. Summer meeting, Hotel Statler, 
Detroit, Mich., June 15-17. Secretary, 
Franklin Overbagh, 411 South Clinton 
Street, Chicago, Ill. 

Association of Railway Telegraph 
Superintendents. Annual meeting, 
Rochester, N. Y., June 22-25. Secre- 
tary, P. W. Drew, 112 West Adams 
Street, Chicago, III. 

Society for the Promotion of En- 
gineering Education. Annual meeting, 
Ames, Iowa, June 22-25. Secretary, F 
L. Bishop, University of Pittsburgh, 
Pittsburgh, Pa. 

Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 
30. Secretary, Herbert Silvester, 18 
Washington Avenue, Detroit, Mich. 

American Institute of Electrical En- 
gineers. Annual convention, Deer 
Park, Md., June 29-July 2. Secretary, 
F. L. Hutchinson, 29 West Thirty- 
ninth Street, New York, N. Y. 

National Electrical Contractors As- 
sociation of the United States. Fifteenth 


annual convention, San Francisco, 
Cal., July 21-24. Secretary, George H. 
Dufħeld, 41 Martin Building, Utica, 
N. Y 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
Hotel Statler, Detroit, Mich., Septem- 
ber 8-11. Secretary, W. T. Snyder. 
McKeesport, Pa. 

International Engineering Congress, 
San Francisco, Cal., September 20-25. 
Executive secretary, E. J. Dupuy, Fox- 
craft Building, San Francisco, Cal. 
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The American Conduit Company, 
East Chicago, Ind., has prepared a very 
interesting booklet describing and il- 
lustrating methods of manufacturing 
fiber conduit. The electrical man who 
at any time has occasion to use con- 
duit for underground construction will 
find this treatise of particular value. 
One of the features of the booklet is a 
chapter on approximate construction 
costs. The booklet will be sent to those 
interested upon request. 


The Brassart Fixture Company, 1:3- 
15 Laight Street, New York City. has 
been organized to manufacture a 
medium-priced line of electric lighting 
fixtures. N. W. Belmuth and Mr. 
Rosenberg, formerly of Shapiro & 
Aronson Company, are associated in 
the enterprise, and Henry Popkin, who 


May 22, 1915 


formerly traveled the middle west and 
western territory for that company, 
will also be connected with the firm. 


The Globe Electric Company, Mil- 
waukee, Wis., has issued catalog No. 
2. This describes in detail, with the 
aid of many illustrations, the company’s 
30-volt direct-current electric plants 
with storage-battery auxiliary. These 
plants are designed particularly for 
country-house and farm lighting. They 
are made in several different sizes, 
some of which are of ample capacity to 
operate various motors and current-con- 
suming devices besides the lighting 
system. Auxiliaries, electrical appliances 
and supplies for such plants are also 
illustrated and described in the catalog. 


Appleton Electric Company, 212 and 
214 North Jefferson Street, Chicago, 
II., has purchased from O. M. Pague 
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the patent rights for Pagrip metal 
molding and fittings, as well as the dies, 
tools and special machinery for the 
manufacture of this new product. This 
type of molding and fittings were de- 
scribed in the ELecTRICAL REVIEW AND 
WESTERN ELECTRICIAN of April 24, 1915. 
The Appleton Electric Company has 
thus become the sole manufacturer of 
this molding. 


Eck Dynamo & Motor Company, 
Belleville, N. J., has published bulletin 
No. 1000, giving a description of the 
company’s new type D commutating 
pole motor. This bulletin describes in 
detail many advantageous features in 
these machines. In placing these motors 
on the market it was determined to in- 
corporate in them all the best features 
of direct-current motor construction. 
Three features have received special at- 
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tention. By using commutating poles 
sparkless commutation is obtainable at 
all loads without the necessity of 
shifting the brushes. By use of posi- 
tive ventilation by internal fans and 
use of liberal air ducts the motors are 
kept cool and thus the danger of de- 
terioration of the insulation due to 
high temperatures is reduced to a mini- 
mum. By the use of the double row 
self-alining ball bearings, bearing 
trouble is reduced to a minimum and 
the loss due to friction of ordinary 
bearings is almost entirely eliminated. 
Perfectly noisless operation is claimed 
for these motors, since they are so 
built as to be entirely free from mag- 
netic hum. Radial brush-holders are 
used to hold the carbon brushes cor- 
rectly for rotation in either direction 
without necessity of changing. 


Record of Electrical Patents 
Issued by the United States Patent Office, May 11, 1915. 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,138,625. Series Transformer. G. Burn- 
ham, assignor to S. B. Condit, Jr., Brook- 


line, Mass. Excessive secondary voltage 
prevented. (See cut.) 
1,138,632. Electric Regulation. J. L. Cre- 


veling, assignor to Safety Car Heating & 
Lighting Co., New York, N. Y. Resistances 
in parallel and common operating means 
varying one through its range before af- 
fecting the other. 

1,138,637. System of Electrical Distribu- 
tion. H. P. Davis, and F. Conrad, as- 
signors to Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. Resistance 
placed in supply section before overloaded 
distributing section is cut out, then re- 
sistance excluded. 

1,138,638. Locomotive. J. LeC. Davis, 
assignor to Westinghouse Electric & Mfg. 
Co. Construction of frame and motor field. 

1,138,646. Stylus-Positioning and Circuit- 
Controlling Means for Sound-Reproducing 
Machines. C. W. Ebeling, Wheeling, W. 
Va. Electrical means for entering needle 
in record groove. 

1,138,647. Safety Speed-Control Appa- 
ratus for Motors. S. H. Eckmann and J. 
Wagner, assignors to Westinghouse Elec- 
tric & Mfg. Co. Hoist motor driving load 
at several normal speeds has power cut off 
and brake applied upon load exceeding 
normal speed at any time. 

1,138,652. Wireless Telegraphy. B. Graves, 
Thorntown, Ind. Oscillation detector has 
electrodes separated by molecularly active 


gas. 

1,138,659. Resistance Device. S. E. Hue- 
nerfauth, Chicago, Ill. For electroplating 
tanks. 

1,138,672. Dynamo-Electric Machine. B. 
G. Lamme, assignor to Westinghouse Flec- 
tric & Mfg. Co. Laminated field magnet 
having compensating and auxilary coils. 

1,138,673. Switching Device. B. G. 
Lamme and J. L. McK. Yardley, assignors 
to Westinghouse Electric & Mfg. Co. For 
controlling a plurality of dynamo-electric 
machines mechanically associated and con- 
nected in series. 

1,138,674. Process of Preparing Arc-Lamp 
Electrodes. G. M. Little and B. J. Gudge, 
assignors to Westinghouse Electric & Mfg. 
Co. Simultaneously bakes and rotates in 
draft of air. 

1,138,676. Process of Manufacturing in- 
sulating Material. W. J. Longmore, as- 
signor to Westinghouse Electric & Mfg. 
Co. Sheets made from mica scales. 

1,138,677. Electrically Operated Switch. 
W. O. Lum, assignor to Westinghouse Flec- 
tric & Mfg. Co. Has electromagnet adapt- 
ed for use with alternating current. 

1,138,688. Self-Restoring Annunciator. A. 
C. Reid, assignor to Cracraft, Leich Elec- 
tric Co., Genoa, Ill. Particular structure 
having releasing and restoring electromag- 


nets. 

1,138,689. Synchronizing System. B. P. 
Rowe, assignor to Westinghouse Electric 
& Mfg. Co. Throwing in controlled by 
synchronism and load. 

1,138,690. Meter. A. B. Rvypinski, as- 
signor to Westinghouse Electric & Mfg. Co. 
A torsional spring normally out of engage- 
ment with the meter spindle may be en- 
Baged therewith. 

1,138,691. Method of Producing Mica In- 


sulation. J. R. Sanborn, assignor to West- 
inghouse Electric & Mfg. Co. Sheets made 
from mica flakes, 

1,138,693. Trolley. W. Schaake, assign- 
or to Westinghouse Electric & Mfg. Co. 
Arrangement of contacts on a pantograph 
frame. 

1,138,698. Telephone. E. S. Stewart and 
C. D. Stewart, Ottawa, Ill. Repeater. 

1,138,701. Overhead Electric-Line Con- 
struction. T. Varney, assignor to West- 
inghouse Electric & Mfg. Co. Steadying 
device for trolley conductors. 

1,138,702. Eiectric-Line Support. T. Var- 
ney, assignor to Westinghouse Electric & 


Mfg. Co. Supporting insulator adjustable 
along an arc. 
1,138,712. Non-Glaring Headlight. J. E. 


Wright, Bay City, Mich. Lamp before re- 
flector at inner end of funnel-like hood 
having laterally flaring reflecting surface 
and downwardly flaring non-reflecting sur- 


face. 
1,138,723. Trolley-Wheel Mount. G. H. 
Bolus, assignor to the Ohio Brass Co., 


Mansfield, O. Means for rotating the harp 
about a vertical axis. 
Electrical Heating Unit. L. G. 
aoier to Copeman Electric 
“lint, 


1,138,733. 
Copeman, 
Stove Co., 


Mich. Resistor sections 


No. 1,138,625.—Series Transformer. 


wound in spiral groove in heat-distributing 
and insulating body and secured therein 
by overhanging lugs. 

1,138,734. Automatic Telephone Respond- 
ing Apparatus. I. J. Cressey, Wichita, 
Kans. Telephone combined with phono- 


raph. 

1,138,739. Composite Electrical System. 
R. M. Eaton, assignor to Garford Mfg. Co., 
Elyria, O. Combined police and telephone 
system. 

1,138,744. Device for Automatically Con- 
trolling Moving-Picture Machines. B. Gar- 
ros, assignor to C. E. Allinger, C. A. Strel- 
inger, C. T. Bush and M. E. Jones, Detroit, 
Mich. Electric light and motor controlled 
by the film. 

1,138,746. Brush or Collector for Elec- 
trical Machines. E. Gindre, assignor to 
Societe Anonyme le Carbone, Levallois- 
Perret, Paris, France. Cap connecting pig- 
tail to brush. 

1,138,748. Track Relay for Signal Sys- 
tem. . Ð. Gray, assignor to Automatic 
Train Control & Signal Co., Pittsburgh, 


Pa. Has two electromagnets, one of which 
polarizes and the other actuates the arma- 
ture. 
1,138,752. Key-Operated Rotary Switch. 
M. Guett, assignor to the Hart & Hege- 
man Mfg. Co., Hartford, Conn. Flush lock- 
ing wall switch. 

1,138,754. Circult-Interrupter. F. W. 
Harris, assignor to Westinghouse Electric 


& Mfg. Co. Relates to the tripping means. 
1,138,761. Electrolytic interrupter. J. R. 
Kelley, Covington, Ky. Construction and 


mounting of the electrodes. 

1,138,763. Electric Switch, C. J. Klein, 
assignor to the Cutler-Hammer Mfg. Co., 
Milwaukee, Wis. Feed-through switch. 

1,138,773. Steady Brace for Trolley Lines. 
G. A. Mead and W. H. Kempton, assignors 
to the Ohio Brass Co. Separate from the 
suspension and flexibly connected with 
trolley wire. 

1,138,785 and 1,138,786. Demand Indicator. 
W. E. Porter, assignor to General Electric 
Co., Schenectady, N. Y. A record sheet 
is returned to initial position at intervals 


and a record mark imprinted at end of 
each interval. - 
1,138,787. Demand Apparatus. W. E. 


Porter, assignor to General Electric Co. 
Gearing for carrying out operations sim- 
ilar to above. 

1,138,797. Spark Plug. <A. Schmidt, as- 
signor to Champion Ignition Co., Flint, 
Mich. Sheet-metal electrode has heat- 
conducting and retaining connection in 
slot in end of plug. 

1,138,800. Circuit-Breaker. W. M. Scott, 
Berwyn, Pa. Sucker elements are con- 
nected with the tripping device and means 
provided for preventing lost motion be- 
tween them. 

1,138,804. Device for Perforating Paper. 


P. J. Simmen, Indianapolis, Ind. Punch 
actuated by electromagnet Í 
1,138,808. Circuit-Controller. L. L. Ta- 


tum, assignor to Cutler-Hammer Mfg. Co. 
Movable contact acts as abutment contact 
at beginning of series of fixed contacts and 
sliding contact thereafter in both direc- 
tions of movement. 

1.138.809. Signaling Device for Motor 
Vehicies. J. A. Thompson, Rosebank, N. Y. 
Direction signs on carrier lighted by lamp 
show through aperature in casing. 

1,138,811. Spark Plug. J. Triska, Omaha, 
Nebr. Sliding carbon-removing sleeve. 

1,138,827. Third-Rall System. P. H. Z. 
Mallen, Chicago Heights, Ill. Rail has sec- 
tions successively energized by passage of 
contact shoe. 

1,138,830. Printing-Telegraph Recelver. 
C. Ashley, assignor to General Engineering 
& Construction Co., Toronto, Canada. 
Common electromagnet withdraws pens 
from paper and individual magnets force 
them against it. 


1,138,832. Writing Machine. O. G. Bam- 
berg and E. Weinhold, Laibach, Austria- 
Hungary. Change-over connections be- 


tween two type machines to transmit in 
cipher and to decipher. 

1,138,834. Direction-tndicator for Vehl- 
cles. W. W. Bell, Alameda. Cal. Elec- 
tromagnetically operated and controlled by 
the steering and braking mechanism. 

1,138,836. Lighting-Fixture Apparatus. 

. B. Bishop, Los Angeles, Cal. Shade- 
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supporting attachment for electric light 
sockets. 


e 

1,138,841. Electric Sadiron. W. A. Braun, 
assignor to Dover Mfg. Co., Canal Dover, 
O. Automatically controlled by an adjust- 


able thermostat. 


1,138,848. Bracket for Locomotive Head- 
lights. G. W. Dake, assignor to Pyle-Na- 
tional Electric Headlight Co., Chicago, IL 
Adjustable lamp support. 

1,1 Contactor. F. L. Eager, Wa- 
terbury, Conn. Trolley-actuated. 


1,138,854. Circulation-Contro!l System. E. 
F. Edgecombe, Jr., Marion, Ind. Hot-air- 
circulating blower electromagnetically con- 
trolled by thermostat at furnace and loca- 
tion to be heated. 

1,138,867. Combined Switch and Fuse. R. 
Elsman, San Francisco, and C. erup, 
San Rafael, Cal For mounting at pole 

. (See cut.) 
1,138,870. Glass-Drawing Apparatus. H. 
F. Hitner, assignor to Pittsburg Plate 


Glass Co., Pittsburgh, Pa. Electrically. 
driven and position of parts indicated by 
electric 8s 


ignal. 

1,138,874. Electric Switch, C. J. Klein, 
assignor to Cutler-Hammer Mfg. Co. Foot 
switch for automobile electric starter. 

1,138,879. Trunking System for Telephone 
Exchanges. F. R. McBerty, assignor to 
Western Electric Co., New York, N. Y. 
Automatic system. 

1,138,884. Attachment for Edge-Setting 
Machines. R. J. B. Monchamp, Manches- 
ter, N. H. Has heating coils. 


1,138,889. Magnetic Separator. D. L. 
Rand, Ayr, N. D. A series of magnets ar- 
ranged in a grain chute. 

1,138,912. Dynamo-Electric Machine. M. 
B. Thompson, Ridgway, Pa. Laminated 
pole piece for alternator. 

1,138,921. Process of Recovering Metais 
by Electrolysis. L. Addicks, Douglas, Ariz. 

ectrolytic reduction of metals in pres- 
ence of a substance having solvent action 
upon the deposited metal. 

$ ; Perforating Apparatus for 
Ma<ing Register Bands. E. Ehrhardt, as- 
signor to Siemens & Halske A-G., Berlin, 
Germany. Electrically operated. 

1,138,958. Printing Telegraph. O. L. Kle- 
ber, Pittsburgh, Pa. Typewheel operated 
by pulsations of current. 

1,138,959. Telephone Transmitter. D. 
Koenig, assignor to Western Electric Co. 
Grant chamber having heat-conducting 
wa . 

1,138,965. Trolley Mechanism. G. E. 
Lynch, assignor to Jeffrey Mfg. Co., Co- 
lumbus, O. Arrangement of arms and 
spring for forcing the trolley against the 


@. 

1,138,979. Electrically Oriven Clock. T. 
Rushton London, England. Relates to the 
winding arrangement. 

1,138,984. Lamp. R. C. Shaal, assignor 
to Safety Car Heating & Lighting Co. For 


vehicles; has light-refracting bottom 
throwing light downwardly and rear- 
wardly. 


1,138,988. Visual-Signal Station. <A. L. 
Sohm, assignor to Sohm Electric Signal & 
Recording Co., Spokane, Wash. Visual in- 
dication of proper closing of circuit by in- 
sertion of plug in spring jack. 

1,138,989. Time Clock Mechanism. A. L. 
Sohm, assignor to Sohm Electric Signal & 
Recording Co.. Record controlled by con- 
tacts engaging with the hands. 


1,138,990. Electrical Circuit - Changing 
Mechanism. A. L. Sohm, assignor to Sohm 
Electric Signal & Recording Co. Two sets 
of contacts having interconnected elec- 
tromagnetically actuated wipers. 

1,138,991. Electrical Apparatus and Cir- 
cult. A. L. Sohm, assignor to Sohm Elec- 
tric Signal & Recording Co. Electromag- 
net actuates contacts and is controlled by 


master clock. 

1,139,001. Electrical Water-Heater. S. 
LeF. Varvel, Melbourne, Victoria, Aus- 
tralia. Fluid circulates about clamber in- 
closing helically wound  high-resistance 
vee filled with heat-conducting ma- 
erial. 

1,139,005. Magnetic Clutch. A. W. Whit- 
comb, Worcester, Mass. Face of each mem- 
ber has a concentric series of magnetiza- 
ble surfaces with non-magnetic material 
between them. 


1,139,022. Photographic Camera. W. F. 
Folmer, assignor to Eastman Kodak Co., 
Rochester, N. Y. Has light chamber and 
object-illuminating lamp and battery. 

1,139,047. Drawbridge Circuit-Controller. 
F. Marsellis, Berkeley, Cal. Adjustaņțle co- 
operating contacts on the bridge and abut- 
ment, respectively. 

1,139,066. Pneumatic Time-Switch. G. H. 
Parsons, assignor to T. LaM. Couch, 
Stamford, Conn. Operated by a bellows. 

1,139,069. Electric Vulcanizer. C. A. 
Pfanstiehl, North Chicago, Ill. Hand de- 
vice in which a plier-like arrangement 
forces electrically heated member and 
Dressure plate together. 
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1,139,074. Means for Automatically Clos- 
ing Vault Doors. F. W. Rodler, assignor 
to Victor Safe & Lock Co., Norwood, O. 


Arrangement and gearing of motor. 

1,139,076. Resistance for Electric Heaters. 
E. A. Rutenber, Logansport, Ind. Resist- 
ance conductor laced through apertures 
in plate of insulation. 


1,139,078. Speed-Changing Mechanism. 
H. G. C. Schwarze, Detroit, Mich. Gear 
shifted by electromagnet. 


1,139,067. Electric Door Latch. T. S. 
Torresson, New York, N. Y. Latch con- 
trols push-button in alarm circuit. 

1,139,121. Electrical Ignition System for 
Internal-Combustion Engines. G. Honold, 
assignor to firm of Robert Bosch, Stutt- 
gart, Germany. Starting and service mag- 
netos., former operat during cranking. 

1,139,127. Composite Electric System. A. 
D. T. Libby, assignor to Garford Mfg. Co., 
Elyria, O. Combined police and telephone 
system. 

1,139,138. Device for Relleving the Puli 
on the Rope for Coupling Devices for Elec- 
tric Conductors. W. Schmidt, Frankfort- 
on-the-Main, Germany. Arc lamp connec- 
tion with means holding closed after pulled 
together. 

,139,141 and 1,139,142. Locking Clip. L. 
Steinberger, Brooklyn, N. Y. For secur- 
ang trolley wire to spanner hanger. 

,139,152. Burglar-Alarm Lock. J. Baltes, 
New York, N. Y. Circuit controlled by 
sliding bolt with provision for operating 
without sounding alarm. 

1,139,155. Mall-Box Signal. A. R. Ben- 
nett, Knoxville, Tenn. Circuit controlled 
by latch. 

1,139,158. Vibration-Absorbin 
F. S. Boerries, Paris, France. 
pended platform for motor. 

1,139,169. Demand Apparatus. J. T. 
Dempser, assignor to General Electric Co. 


Support. 
pring-sus- 


No. 1,138,857.—Pole-Top Switch and Fuse. 


Two electromagnetic means controlled by 
meter shaft, one for driving forward and 
other for returning to initial position. 

1,139,177. Fireman's Helmet. J. M. Gan- 
zer, Poughkeepsie, N. Y. Includes a tele- 
phone receiver and transmitter. 

1,139,185. Adjusting Means for Thermo- 
stats and the Like. P. F. Johnson, Mil- 
waukee, Wis. Indicator shows position of 
adjusting member. 

1,139,201. Direct-Current Dynamo Ma- 
chine. W. Tuyken, assignor to Fried. 
Krupp A-G., Essen-on-the-Ruhr, Germany. 
Permanent magnetism destroyed by alter- 
nating-current winding on field. 

1,139,203. Direct-Current Machine. C. W. 
Girvin, assignor to Girvin Electrical De- 
velopment Co., Honolulu, Hawaii. Open-cir- 
cuit armature coils connected in series and 
currents rectified by a commutator. 

1,139,210. Electric Engine-Startet. M. P. 
Mitchell, Eaton, O. Motor on sleeve on en- 
pie shaft, and clutch between sleeve and 
shaft. 

1,139,213. Negative-Pole Pilate for Alka- 
line Storage Batteries. W. Morrison, Des 
Moines, Iowa. Insoluble zinc-titanum com- 
pound formed by mixture of solutions of a 
zinc salt and soluble titanate. 

1,139,214. Electrolyte for Secondary Bat- 
teries. W. Morrison. Acid solution of 
titanium compound. 

1,139,222. Illuminated Sign. F. N. Poula- 
lion, Des Moines, Iowa. Cam-operated 
covers intermittently obscure the _ sign 
plates. 

1,139,226. Radiotelegraphy. E. Raymond- 
Barker, agssignor to Amalgamated Radio- 
Telegraph Co., London, England. Employs 
shunted electric arcs. 

1,139,245. Guard for the Booths of Pic- 
ture-Projecting Machines. A. Werner and 
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R. Denniss, San Francisco, Cal Fuses 
holding shutters open. blow when circuit 
is closed by thermostat near film. 


1,139,281. Automatic Time-Check for Oll 
Presses and Other Machines. T. Bell, 
Tyler, Tex. Electromagnetically controlled 
marker records when machine is idle. 

1,139,255. Dual Ignition System. A. P. 
Brush, Detroit, Mich. vides for use 
of either magneto or battery in starting. 

1,139,258. Signal Box. T. H. phen 
Boundbrook, N. J. Operating lever | 
to box and held in normal position by 
frangible rod. 

1,139,289. Manufacture of Electroty 
Plates. C. P. Cottrell, assignor to C. 
Cottrell & Sons Co., New York, N. Y. Way 
of holding while forming gradations on 
front and casting on backing-up metal 

1,139,277. Reflected-Light-Diminishing 
Apparatus. J. F. Harre Indianapolis, 
Ind. Relative positions of focusing reflec- 
tor and lamp in automobile head t ad- 
justable from seat. 

1,139,278. Electric Switch. G. H. Hart, 
West Hartford, Conn. Push-button switch 
Tia spring and cam for quick movement of 


e. 
1,139,291. Coating with Fusible Material. 
C. F. Jenkins, Washington, D. C. Fuses 
material by passing electric current anå 
then projecti small particles against ob- 
ject at high velocity. 

1,139,294. System of Distribution. J. L. 
Johnson, assignor to Allis-Chalmers Mfg. 
Co. Synchronous speed of motor varied by 
varying relative frequencies of alternating 
currents applied to rotor and stator accord- 
ing to load. 

1,139,295. Cireult-Closer for Electri 
Lighted Levels or Piumbse. A. R. Jone 
Bangor, Me. Particular form of switch ar. 
ranged in recess in the level body. 


1,139,300. Electric Riveting Apparatus. F. 
P. Kobert, New Haven, nn. Brings a 
plunger and electrode for heating current 
alternatively into operation. 

1,139,305. Composite Insulating Material. 
H. B. MacFarland and R. J. Shoemaker; 
said Shoemaker assignor to said MacFar- 
land, Chicago, Ill. Integrally uhited strata 
of felted cellulose fibers and hydro-cellulose. 

1,139,347. Electromagnetic Device for 
Notifying and Recording the Passing of Sig- 
nals at Danger. H. Cousin, Paris, France. 
Record is made when signal on car is op- 
erated by an obstacle along the way. 

1,139,374. Watch Case and Movement 
Protector. E. A. Roney, Goldfield, Nev. 
Insulating cover. 

1,139,389. Method of Operating an Elec- 
trolytic Cell. E. E. Werner, Indianapolis, 
Ind. Electrolytically generating chlorine 
from saline solution. 

1,139,390. Manufacture of Plated Fiat 
Ware. A. Wilzin, St. Ouen, France. Blank 
is polished, plated, again polished and then 
stamped or embossed. 

1,139,410. Apparatus for Detinning Tin 
Scrap, Boxes or the Like. H. Goldschmidt, 
assignor to Goldschmidt Detinning Co., 
New York. N. Y. Electrodes movable in 
and out of bath and anodes carry baskets 
holding articles to be detinned. 

1,139,413. Apparatus for Tranemiitilng 
Sounds by Means of Hertzian Waves. 
Harrison, New York, N. Y. Sounds con- 
trol ultra-violet light thrown on current 


in gap. 

1,139,466. Demand Apparatus. L. T. Rob- 
inson and J. T. Dempster, assignors to 
General Electric Co. Electric meter and 
means for recording the times in which 
predetermined equal quantities of energy 
are metercd. 


Patents Expired. 


The following United States electrical 
patents expired on May 17, 1915: 

604,033. Electrical e-Protection Sys- 
I. Freed, Harrisburg, Pa. 
604,055. Electromagnet Having Rotating 
on W. Langdon-Davies, London, Eng- 
an 


604,081 to 604,085. Electric Lighting Ap- 
paratus for Railway Cars. W. F. Richarda, 
Buffalo, N. Y. 

604,094. Telephone-Switchboard Plug. J. 
Taylor, Heathercliffe, Helsby, England. 

604,098. Rail Conducts for Electric Sys- 
tems. L. E. Walkins, Springfield, Mass. 

604,101. Electric Lighting Apparatus for 
Cars. E. Wilhelm and W. F. Richards, 
Buffalo, N. Y. 

604.128. Electrical Apparatus for Operat- 
ing Elevator Doors. H. R. Smith, Chi- 


cago, IN 
604,137. Apparatus for Electrically Work- 
Bishop, New Yerk, N. 
Circuit-Closer. 


ing Metals. J. D. 
WwW. D. Kennedy, 
Easton, Pa. 


604,157. 
604,196. Trolley for Electric Railways. 
S. H. Short, Cleveland, O. 
Lamp. W. 


"604,219. Electric Are F. ; 
Steinacker and E. F. Cowley, Cleveland, 


"604.258. Apparatus for Joining Telegraph 
Cables. H. Menier, Paris, France. 
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ISSUED WEEKLY 


SCIENTIFIC PRINCIPLES OF STREET 
LIGHTING. 

Great differences of opinion have existed up to the 
present as to what constitutes good street lighting. 
This is particularly true in the popular notions of the 
subject. The opinion, for instance, is altogether too 
common that the more light there is in a street the 
better is its lighting, and this is the opinion not only 
on the part of the general public but of municipal 
authorities charged with the responsibility for street 
lighting. This lack of agreement is due largely to 
failure to understand clearly what are the primary 
objects to be sought in street lighting and of the re- 
quirements to be met in order to secure effective out- 
door vision at night. Despite the progress of the art, 
no comprehensive study of the scientific aspects of 
street lighting has been made until recently. 

Such a study was made public by Mr. Arthur J. 
Sweet in a paper presented before the Chicago Sec- 
tion of the Illuminating Engineering Society last 
week and abstracted in another part of this issue. 
This paper, which was based on investigations ex- 
tended over several years, is refreshing in the 
breadth of its scope and the clear and logical analysis 
it makes of the requirements and desiderata of a sci- 
entifically designed street-lighting system. Although 
many of the facts brought out by the author have 
been well known for some years they have probably 
never been formulated in a single compact treatise on 
the subject. 

Mr. Sweet rightly recognizes safety and conven- 
ience of the public as the major reasons for lighting 
city streets. In subdividing these major purposes he 
points out as three prime requisites the provision of 
ample illumination to insure safety from collision, 
safety from attack and convenience in recognizing the 
passer-by. Although he mentions other minor classi- 
fications under this head, he does not mention con- 
venience in identifying streets and houses, which are 
prime requisites of the public in finding its destina- 
tion when about on the streets at night. It is true 
that any street lighting that meets the requirements 
of safety and convenience, that Mr. Sweet points out 
as the most important, will also satisfy convenience 
in identifying streets and houses, yet it is well to rec- 
ognize this as being one of the important and desir- 
able purposes of street lighting, particularly in view 
of the fact that house numbers are as yet so seldom 
illuminated. 

In discerning objects on the street at night Mr. 
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It is the only one, in fact. which satistes 
l ot the recuirements that street si 
meet. 

Moreover, Ciscernment by illumination efect 
implies that at every point in the street there snail 
be such minimum illumination as is ample to identify 
objects by light falling upon them directly. Since 
absolute uniformity of Liuminaticn is out of the ques- 
ton, this reguirement is met by having the ratio o 
maximum to minimum illumination range from about 
3 to l to lito l. While the minimum intensity of 
inumination, both on horizontal and vertical planes, 
may be regarded as the criterion of good iliumina- 
ticn from this standpoint and anv excess illumination 
in the immediate vicinity of lamps may do no harm. 
yet Mr. Sweet shows that such excess, beyond the 
reasonable ratio mentioned above, is pure waste and, 
it possible, instead of wasting such maximum illumi- 
nation it is desirable to use the energy in raising the 
minimum between lighting units. To provide the 
minimum found necessary for a reliable discernment 
by illumination effect an intensity of 0.02 foot-candle 
is necessary and Mr. Sweet finds that this involves 
an expenditure per running foot of street of approxi- 
mately 15 cents per year with the best type of equip- 
ment now available. As such an expenditure is approxi- 
mately double that which is now made in the street 
lighting of residence districts at least. and since any- 
thing less than this amount would produce a uniform 
illumination of too meager an intensity, Mr. Sweet 
recommends that no effort be made to secure strict or 
even reasonable uniformity unless ample funds are 
available. On the contrary, he recommends that re- 
hance should be placed on silhouette-effect lighting 
with relatively widely spaced units until the public 
has been educated to provide more liberally in street- 
lighting appropriations, at which time additional 
lamps can be inserted at intermediate points to pro- 
vide the uniformity of illumination necessary for dis- 
cernment by illumination effect. 
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Some simple and common-sense principles are laid 
down by the author as a guide in selecting street- 
lighting equipment. Although it may seem seli-evi- 
dent to say that the light must be generated econom- 
ically and utilized economically and in such a man- 
ner as to preclude the eve trom inefficient vision, vet 
violation of these simple principles is extremely com- 
mon. Much attention has been given in recent vears. 
through the development of high-efficiency units, to 
the first of these considerations. To the second, how- 
ever, less recognition has been given, and we find a 


great deal of light wasted by being thrown upward 
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heres 1s SO much of cues in his paper a pudiication 
in full will be eagerly awaited by every stwient o 
street-lighting problems. 


SIMPLIFYING POWER-CONTRACT NEGOTIA- 
TIONS. 

In dealing with a large power prospect having re- 
course to engineering advice. the central-staticn new- 
business department often finds it possidie to agree 
upon the potential customer's figures, with a Tew ex- 
ceptions. An estimate of central-station service cost 
goes in, and then the customer's engineer replies to 
the company with points of disagreement as to the 
amount of the demand figured, the percentage of de- 
preciation allowed, maintenance requirements or what 
not. The important thing after this is to concentrate 
on these points of disagreement. just as in any well 
conducted negotiations. It pays to figure estimates in 
questioned cases from every possible angle. using the 
prospects own figures wherever it is feasible. 

Even if a final agreement cannot be reached as to 
one or two allowed items in the estimate, it mav str! 
be possible to sign the contract on a trial basis which 
will show by experience what figures are most nearly 
correct. “Never sav die” is a motto which is worth 
sucking to in power negotiations, which often are worth 
the best effort of central-station engineers. 


May 29, 1915 


TROUBLE SHOOTING AND THE TECHNICAL 
GRADUATE. 

The advent of the commencement season calls to mind 
the perennial problem of the newly fledged graduate 
relative to getting a fair start in his profession. A 
large part of the work in the electrical operating field 
is necessarily of a routine nature, but so are early. hos- 
pital training, employment in the testing departments 
of manufacturing plants, and activities in business 
houses. 

Efforts toward acquiring practical experience in 
hunting troubles are sure to bring their reward, once 
a man gets into this branch of operating service. In 
these days a great deal more attention is being paid 
to the prevention and prompt removal of trouble on 
distribution systems, in power plants and telephone ex- 
changes than many people appreciate. The growth of 
the service has made interruptions so costly on most 
large systems and on many smaller ones that the best 
engineering talent is concerned to maintain continuity 
of supply. For getting right at the heart of things, 
nothing can surpass in opportunities even a modest 
association with the work of trouble “shooting.” It 
demands a man’s best efforts absolutely, without re- 
gard to office hours, sleep, or social pleasures, but it 
gives invaluable experience. A young chap fresh from 
school can read about apparatus designs until his hair 
grows gray without learning the limitations of equip- 
ment as he can in a few months of work with the line 
gang or the inspectors, supposing he is fortunate 
enough and blessed with sufficient determination to 
stick out his term of rough, hard service in humble 
jobs which in themselves require no knowledge of cal- 
culus or of strain sheets, but the ability to count and 
measure accurately, to think quickly and to obey orders 
implicitly. 

With the right sort of man the technical training he 
has received will come duly into play as time goes 
on, and on the basis of actual operating experience he 
is sure to become a more valuable advisor of others 
or originator of developments in the future. 

| See P 
GROUP OR INDIVIDUAL DRIVE. 

Whether individual or group driving by electric mo- 
tors is preferable depends largely upon the conditions 
of the particular installation. Where a number of 
machines are to be driven at constant speed and are 
in service during the same hours, group drive will fre- 
quently be entirely suitable and has the advantage over 
individual drive of lower first cost. Even where some 
speed changes are essential they can, if made infre- 
quently and to different fixed values, be obtained by the 
use of belt and cone pulleys. When, however, a con- 
tinuous range in speed such as can be obtained by 
motor regulation is desired, it is necessary to have an 
individual motor for the particular machine. This is 
generally desirable in a machine shop, where the rate of 
cutting must be adjusted to the material in order to se- 
cure the best output in maximum quantity. Electric drive 
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with individual motors makes accurate and unbroken 
speed control possible over a wider range than can be se- 
cured by any other means. The high cutting speeds 
which have come into use with modern tool steel have 
led to the necessity of providing more power for a ma- 
chine than would be necessary under the old conditions. 
This is sometimes overlooked in selecting the motor 
drive for a machine tool and it is well to actually 
measure the power required under any given circum- 
stances by connecting a motor up temporarily rather 
than to run the risk of too wide a range of either un- 
dermotoring or overmotoring. 

THERMO-ELECTRIC PROPERTIES OF ALLOY- 

STEELS. 

The problem of determining the various properties 
of alloy-steels and their dependence upon the relative 
proportions of their ingredients and upon the heat 
treatment which they have received is a very compli- 
cated one and years of experimentation have been re- 
quired to even partially work it out. Microscopic ex- 
aminations have aided greatly in researches of this 
character, owing to the fact that the properties depend 
largely upon the molecular structure and this structure 
affects the appearance of the metal as seen through 
the microscope. This is largely due to the fact that cer- 
tain proportions of the alloying metals appear to form 
definite chemical compounds with the iron, whereas in 
other proportions a mere mechanical mixture results. 

An investigation into the thermo-electric properties 
of steels containing different proportions of nickel, 
chromium, manganese, aluminum, silicon, tungsten, and 
molybdenum have recently been carried out by Messrs. 
Dupuy and Portevin in France, and were reported at 
the annual meeting of the Iron and Steel Institute held 
in London this month. These measurements were under- 
taken over two ranges of temperature, one from zero 
to 100 degrees centigrade, and the other from zero to 
minus 80 degrees. The variation of the thermo-electric 
power for these ranges with the percentage of alloyed 
metal was found and certain generalizations were de- 
duced from their results. 

In the case of a mixture of two phases the relation 
between thermo-electric power and percentage of 
alloyed metal is found to be approximately a straight 
line. In the case of a solid solution, on the other hand, 
the curve has the shape of one branch of a hyperbola 
and the convexity may be either upward or downward. 
The variation is greatest with the steels containing 
nickel, manganese, silicon, and aluminum. 

The authors conclude that it may be possible from 
the shape of such curves to form an idea of the limit 
of solubility in the solid state of the special metals 
added to the steels. It is made evident here as in so 
many previous investigations that the various properties 
of such alloys are bound together through their de- 
pendence upon some determining condition, so that a 
measurement of one property may serve as an index 
of at least an approximate value of others. 
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Electric Club of Chicago Discusses 
Electrical Prosperity Week. 

One of the most interesting meetings 
recently held by the Electric Club of 
Chicago, was that of Thursday, May 20, 
when George B. Muldaur, in charge of 
the field work of the Society for Elec- 
trical Development, delivered an ad- 
dress relating to the organization of 
the Society, its present plan and its 
prospective development of Electrical 
Prosperity Week. The address was 
supplemented with stereopticon illus- 
trations of examples of the Society’s 
propaganda, and Mr. Muldaur’s pres- 
entation aroused great enthusiasm 
among the members who have pledged 
themselves to co-operate to the fullest 
extent with the Society in making Elec- 
trical Prosperity Week, which will be 
held from November 29 to December 4, 
inclusive, a lasting success. 

A resolution was presented express- 
ing the regret of the Electric Club at 
the resignation of W. D. Ray from the 
office of vice-president. Resolutions 
extending to Mr. Ray the good wishes 


of the club were also presented. Mr. — 


Ray goes to Easton, Pa., in charge of 
the properties of the American Utilities 
Company. 

——— a a - — 


Chicago Jovian League Votes to 


Amalgamate with Electric Club. 

At its regular meeting on Monday, 
May 24, the Chicago Jovian League 
voted unanimously to consolidate with 
the Electric Club of Chicago. First 
Tribune Victor H. Tousley and Second 
Tribune Morgan Ellis become officers 
of the Electric Club, and they will be 
in charge of all local Jovian activities. 

Through the courtesy of B. M. Gray- 
bill, a very pleasant cabaret entertain- 
ment was rendered. 

The retiring board of managers of 
the Chicago Jovian League was con- 
stituted a committee to liquidate the 
affairs of the Chicago Jovian League, 
and at a special meeting held on Tues- 
day, May 25, Mr. Tousley announced 
that sufficient funds had been secured 
by personal contributions to entirely 
clear up all deficits. 

————_.---—____—. 
Ohio Tax Decision. 

The Supreme Court of Ohio has 
held that, under the tax laws of the 
state, electric railways operating in 
Ohio are compelled to pay state ex- 
cise tax of 1.2 per cent of their gross 
earnings only on the revenue actually 
derived from operation of their lines 
and that the excise tax does not ap- 
ply to income from investments or 
other sources. By this decision elec- 
tric railways of Ohio will be relieved 
from the payment of a large amount 
of taxes, as the state had undertaken 
to hold them for the excise tax on the 
entire amount of their earnings. The 
decision does not apply to other pub- 
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lic-utility corporations, as in their 
case the law levies the excise tax on 
their “gross receipts,” while in the 
case of the electric railways it is 
levied on “gross earnings.” 
—— 


Civil Service Examination for Elec- 
trical Engineer. 

The United States Civil Service 
Commission has announced an open 
competitive examination for electrical 
engineer and draftsman to be held on 
June 23 and 24 at the usual places for 
the purpose of filling vacancies in the 
office of the supervising architect of 
the Treasury Department at $1,200 a 
year, and other positions requiring 
similar qualifications. Competitors 
will be examined on theoretical and 
practical questions in electrical science, 
with special reference to lighting and 
elevator work in public buildings; also 
drawing and designing, involving the 
ability to draw plans for apparatus 
and machinery connected with electri- 
cal work. Training and experience 
will count for 35 per cent of the total 
rating. Applicants must have the 
equivalent of a high school education 
and not less than three years’ experi- 
ence as a draftsman. 

—_——_—_—_.--———————_—__ 


Electrochemical Convention. 

The twenty-eighth general meeting 
of the American Electrochemical So- 
ciety will be held in San Francisco, 
Cal., September 16 to 18. This meet- 
ing occurs during the week preceding 
the International Engineering Congress 
and during the week in which meetings 
are planned by the American Institute 
of Electrical Engineers, the American 
Society of ‘Mechanical Engineers, the 
American Society of Civil Engineers 
and the American Institute of Mining 
Engineers. It is expected that joint 
sessions will be arranged with some of 
these societies. j 

—e 


Changes in Tech Instructing Staff. 

R. J. Wiseman and Albert C. Brown 
were appointed assistants in electrical 
engineering at the last meeting of the 
Executive Committee of the Massachu- 
setts Institute of Technology, the resig- 
nation of Thomas Buel, research assist- 
ant in electrical engineering, being ac- 
cepted. 

H. A. Affel, D. J. McGrath, E. W. 
Chapin and O. R. Schurig were reap- 
pointed research assistants in electrical 
engineering and H. O. Taylor research 
associate in electrical engineering. 

—— eo 


Pennsylvania Convention. 
The 1915 convention of the Penn- 
sylvania Electric Association, the state 
branch of the National Electric Light 
Association, will be held at Bedford 
Springs, Pa.. on September 8, 9 and 
10. 
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Special City Illumination for Con- 
vention of Missouri Elks. 

The annual convention of the State 
Elks of Missouri will be held at Se- 
dalia, Mo., June 2-4, and the City Light 
and Traction Company has arranged 
an elaborate street lighting and elec- 
trical effect. There will be something 
over 100 stringers of lights in connec- 
tion with the colors in the down-town 
streets, some 15 or 20 large electrical 
set pieces, which have been obtained 
trom the Valentine Electric Company, 
of Atlantic City, N. J., and the Green- 
wood Advertising Company, of Knox- 
ville, Tenn. Several additional signs 
have been sold, to be erected by this 
time, so that the extra lighting put up 
for this event in connection with the 
“Do It Electrically” sign that the com- 
pany already has and the goodly num- 
ber which the merchants have will 
make a splendid showing in this city 
of 20,000 people. 

The larger lodges from St. Louis, 
Kansas City, St. Joseph, Springfield 
and Joplin will all have large repre- 
sentation, and it is believed that this 
display will be quite a stimulus to the 
people from the different towns of 
Missouri that visit Sedalia that week, 
and will materially boost electric light- 
ing in that part of the country. 

—_————_--- 


New England Section Convention. 

The New England Section of the 
National Electric Light Association 
will hold its seventh annual convention 
at the Mount Kineo House, Kineo, 
Me., September 14 to 17. 

The New England Section, National 
Electric Light Association, has added 
250 new members since January 1, mak- 
ing the total membership at present 
1,100. The Rumford Falls Light & 
Water Company, Rumford, Me., fur- 
nished 30 new members; the Cam- 
bridge Electric Light Company, 30, and 
the Plymouth Electric Light Company, 
Plymouth, Mass, 19 members. 

The Rumford and the Woonsocket 
(R. I.) companies have taken out com- 
pany memberships. 

A campaign conducted among elec- 
trical contractors has resulted in the 
addition of a number of men in this 
branch of the industry to the Section 
membership. 

—_——_.--———____—_— 


Iron and Steel Engineers Meeting. 

The next monthly meeting of the As- 
sociation of Jron and Steel Electrical 
Engineers will be held at the German 
Club, 222 Craft Avenue, Pittsburgh, 
Pa., on Saturday, June 5, at 7:30 p. m. 
This meeting will be a smoker at which 
there will be a general discussion of 
any matters of interest that may be 
brought up. There will also be an en- 
tertainment program, including music, 
motion pictures, monologs and magic. 
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Electricity in Chair Manufacturing. 


The fact that electric drive is the 
most efficient and economical in wood- 
working establishments is demonstrated 
by the complete installation in the fac- 
tory of the Heywood Brothers & 
Wakefield Company, at Gardner, 
Mass. This is said to be the largest 
chair factory in the world; it comprises 
about 13 acres of floor space, in sub- 
stantial modern brick buildiings; and 
normally about 1,500 persons are em- 
ployed. 

Nearly 200 motors are installed, of 
one-eighth to 35 horsepower, totalling 
1,800 horsepower. Most of the motors 
are of the induction type, and are op- 
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This article describes the motor 
installation in a large chair fac- 
tory located in Massachusetts. 
The total installation, aggregating 
1,800 horspeower, has been sub- 
stituted for a mechanical system 
previously employed. Advan- 
tanges of motor drive for wood- 
working plants are briefly dis- 
cussed. 


followed by a considerable period of 
no load. The construction of induction 
motors with wide provision for tem- 
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a construction economy in the building 
of at least five per cent, as compared 
with construction of the heavier type 
necessitated by line shafting. | 

It is stated that under former condi- 
tions of operation the friction loss of 
the line shafting in one mill at Gard- 
ner amounted to 65 per cent. 

A noteworthy feature of the Hey- 
wood installation is the use of flexible 
couplings in direct connection between 
motors and machine axles, or with driv- 
ing shafts. The Grundy type of coup- 
ling is extensively used, and also 
those of General Electric and other 
makes. Early installations involved 


Individual Motor Application in Plant of Heywood Brothers & Wakefield Company. 


erated on three-phase 550-volt energy. 

The substitution of electric drive for 
mechanical drive with line shafting was 
begun several years ago, until now it 
is complete. Part of the machines are 
operated in groups from short shafts 
direct-connected to their respective 
motors, but for the most part the drive 
is with individual motors. The latter 
plan is particularly advantageous for 
machines which are operated intermit- 
tently, or those which, like saws, planers 
and boring machines, make a quick cut, 


porary overloads is especially favorable 
to woodworking operations. The fact 
that motors of the induction type are 
free from the danger of sparking makes 
it proper to operate them without being 
inclosed. A conspicuous advantage of 
individual drive is the freedom which 
a mill enjoys from not having over- 
head shafting, which, besides being 
dangerous, involves a continual jar to 
the floors, which often makes skillful 
operation of machines difficult. It is 
held that motor drive makes possible 


considerable difficulties with shaft 
alinement, and the use of solid metal 
bases for motor and machine bearings 
on a single frame was general. These 
were made in the factory’s own ma- 
chine shop, but later installations have 
been supplied by the motor manufac- 
turers, these being of lower cost than 
shop-made bases. The Heywood plant 
was one of the first to adopt electric 
drive, and its adaptations of motors to 
the earlier machines that were not de- 
signed to be electrically operated in- 
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volved considerable ingenuity. The 
constant study of more efficient modes 
of connection, etc., has been of benefit 
to manufacturers of both motors and 
woodworking machinery, and many de- 
vices originating in the Heywood fac- 
tory have become standard. 

The adoption of the direct-connected 
plan for operating circular saws and 
other edge tools has necessitated the 
installation of motors of very high 
speeds. Here motors rated 3,600 revo- 
lutions per minute are common, in con- 
nection with cut-off saws and like tools 
requiring a rapid rotation. In many 
cases two saws are operated by one 
motor centrally located between them 
on a single bed plate. Circular saws 
of 24 and 28 inches diameter are driven 
in pairs by 5 or 7.5-horsepower motors 
direct-connected, with flexible coupling 
connection. These particular saws op- 
erate at a speed of 1,800 revolutions per 
minute. Band saws are driven by 7.5- 
horsepower motors located on the floor, 
with wood frame and cover for proiec- 
tion. . 

Four molders are operated from a 
line shaft by a 15-horsepower motor. 
The large diversity-factor of these ma- 
chines makes it proper to operate them 
from a motor of moderate capacity, 
which is held to be more economical 
of energy than the installation of indi- 
vidual motors. The cutting operation 
requires but a small fraction of time. 

Another instance of group drive is 
the operation of six dowel-turning 
lathes from an overhead shaft, which 
is direct-connected to a 25-horsepower 
motor running at a speed of 1,200 revo- 
lutions per minute, through a Grundy 
flexible coupling. For lathes of larger 
size, used for other purposes, economy 
of power and efficiency of operation is 
obtained through placing the motor di- 
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Motor With Extended Shaft Driving Rip Saws. 


rectly on the frame of the machine, 
with a short belt connection. In these 
instances power requirement was re- 
duced from five horsepower to three 
horsepower per machine by removing 
the motor from its inverted position 
against the ceiling and locating it on 
the machine frame. 

Another instance of group drive of 
advantageous characteristics is the op- 
eration of two sanding machines and a 
32-inch blower fan by one 10-horse- 
power motor. These machines run con- 
tinuously, and the removal of their 
waste is a constant requirement, hence 
no great benefit would be derived from 
individual motorization. 

Boring machines in the mill are op- 
erated by individual three-horsepower 
vertical-shaft motors. Some of the 
early ins‘allations were adaptations of 


Motor Direct-Connected to Sander. 


horizontal-shaft motors, with step bear- 
ings. A group of six two-spindle Va- 
riety and Whitney shapers, now oper- 
ated (each machine) bya five-horsepow- 
er, 1,800-revolutions-per-minute induction 
motor located on the floor between two 
pulleys, whence belts are connected 
by a quarter turn with the shafts of 
the shapers, are soon to be re-equipped 
with three-horsepower  vertical-shaft 
motors, one motor for each spindle. 
By this means a great deal of friction 
loss will be saved, and more efficient 
operation will result, the _ five-horse- 
power motor on each machine now be- 
ing somewhat overloaded. The new 
motors will be erected on adjustable 
iron bases, with screw adjustment, to 
provide for tightening the belt slack. 

Among the interesting machines op- 
erated in the Heywood factory are nail 
drivers, which are used to drive the 
metal fastenings that connect the sev- 
eral portions of the chair frames. 
These are individually motored with 
0.25-horsepower motors, belt-connected. 
Another machine is a combination 
screw driver and auger. This is con- 
structed so that either tool can be at- 
tached to the flexible Coates-Clipper 
shaft by means of a bayonet hitch. A 
one-horsepower motor, installed from 
the ceiling beams, drives each of these 
machines. 


The manufacture of cane-seated 
chairs requires a vast number of 
splaines. Most saws cut only one 


splaine at a time, but a machine was 
built and is driven by a five-horsepower 
motor at 1,800 revolutions per minute 
which cuts 10 splaines at one operation, 
effecting a great economy. 

Another machine operated by one 
motor is a combination of two ma- 
chines, one a four-spindle dowel-boring 
machine and the other a frame-cutting 
machine. A 75-horsepower motor, op- 
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Motor Driving Lathe. 


erating at 1,800 revolutions per minute, 
is direct-connected to the driving shaft 
of the framing machine, which in turn 
is belted to the shaft of the boring 
machine. 

Tool grinders are arranged in a gang 
of six emery wheels, driven directly 
by a one-horsepower induction motor 
at 1,800 revolutions per minute. 

A jig saw equipped with a small self- 
contained centrifugal blower, both 
driven by a single motor, is another 
feature of the Heywood plant. This 
unit is thus made independent of the 
air exhaust system in the factory, and 
obviates the expense attendant on run- 
ning an air conduit to the machine. 

A group drive is employed for iron- 
working machines, which include 
shears, punches and blanking presses 
producing hardware for baby carriages. 
Another instance of economical group 
drive is the motorization of 10 boring 
machines for small work with a five- 
horsepower motor, the machines being 
connected from line shaft installed on 
the ceiling timbers under the machines, 
the belts passing through the floor. 
Here the operation is intermittent, and 
the power requirement of each machine 
is very small, so that as good economy- 
factor is obtained as with the use of 


individual drive. 


Electrically heated glue pots are in 
use throughout the factory. These are 
of Westinghouse and several other 
makes, and are generally rated at 3.8 
amperes, 110 volts. 

The factory machine shop is thor- 
oughly equipped with lathes, grinders, 
boring mills, emery wheels, shears, 
punches, etc., all of which are driven 
by a 15-horsepower induction motor 
from line shaft. Here, of course, only 
a part of the apparatus is operated at 
one time, hence a good diversity-factor 


making for economical operation by 
the group-drive plan. 

A complete system of blowers is in- 
stalled throughout the works, to pro- 
vide for the removal of wood waste 
from the various rooms to the boiler 
plant. All the fans are of the Allington 
Curtis slow-speed type, and are of 
sizes varying from 32 to 70 inches in 
diameter. The direct-connected motors 
operating these fans are of 5 to 25- 
horsepower rating. In certain cases a 
single motor operates two fans, both 
direct-connected on a single shaft, with 
air conduit serving two woodworking 
machines. 

A 40-cell Automatic Transportation 
Company (Buffalo, N. Y.) electric 
tractor is employed in the mill yards 
to haul cars of wood waste, edgings, 
etc., from the saw mill to the boiler 
house, a distance of about 900 feet. 
Three or four cars are attached and are 
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hauled at a trip, each car containing 
about 100 cubic feet of wood. This 
means of handling and disposing of the 
waste materials is found to be very 
economical, and does the work, with 
One operator, formerly requiring four 
or five men. Part of the cars are pro- 
vided with flanged wheels and operate 
over a track, while others have flat- 
tired wheels. 

The lighting of the newer portions 
of the plant is abundant and admir- 
ably arranged. In a building com- 
pleted a few weeks ago, which is of 
five stories, 60 by 120 feet, 100-watt 
Mazda lamps are installed in uniform 
bay spacing of 20 feet laterally, and at 
15-foot intervals lengthwise of the 
building. The units are inclosed in 
concave white-enameled metal reflect- 
ors, painted green outside. A new 
two-ton freight elevator operates in this 
building, driven by a direct-connected 
15-horsepower motor, at a rated speed 
of 75 feet a minute. Other elevators 
in earlier mills are operated by belt 
drive by their respective motors, but it 
is the company’s plan to replace this 
relatively inefficient mode of operation 
with the more approved and recent 
type of motor drive, in the near future. 

The care of the motors in the Hey- 
wood Brothers & Wakefield plant re- 
ceives adequate, regular attention. Mo- 
tors are blown out, cleaned and oiled, 
and their air gaps measured every 
week. A squad of two men, with a port- 
able air compressor motored with a 
three-horsepower motor has this week- 
ly duty in charge, with Friday as the 
day for this work. The prevalence of 
flying dust and wood particles in the 
air makes constant and frequent care 
and inspection of all motors imperative, 
and in this way motor troubles are 
reduced and kept at a minimum, and 
the life of the motors greatly pro- 
longed. 
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Motor Driving Saw and Shaper. 
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To sum up the outstanding features 
of motor drive for chair and furniture 
factories, and, in fact, for all kinds of 
woodworking plants: First, it has been 
fully demonstrated, both in the great 
Heywood plant at Gardner, Mass.—the 
world-famous “Chair Town’”—and in 
other factories, that the quality of prod- 
uct and the volume of output are both 
increased, with reduced cost of power. 
In this connection it should be stated 
that with the motor installation several 
boilers were discarded and removed 
from the boiler room at the Heywood 
Brothers plant. Second, fire hazard is 
reduced, the disagreeable and unwhole- 
some woodworking dust is diminished 
through the elimination of much of the 
overhead shafting and long belts. 
Third, a marked economy in floor space 
results, with corresponding improve- 
ment in the appearance of factory 
rooms. Light and air are freer in a 
motorized shop than in one in which 
long lines of belting are traveling up 
and down. The factor of safety to em- 
ployees is also greatly in favor of the 
motorized mill, and particularly the one 
having the largest per cent of individ- 
ual drive. 

Figures bearing on the subject of 
power economy vary, but a competent 
estimate ‘indicates that for a given 
amount of production the operating ex- 
pense so far as power costs are con- 
cerned has been reduced at least 30 
per cent with the substitution of elec- 
trical for mechanical drive. 

The induction motor, being compact 
and of light weight, can be mounted 
almost anywhere a stable base is pro- 
vided. With the individual drive the 
frame of the machine is doubtless the 
ideal location, while for group drive 
the ceiling, with motor in inverted posi- 
tion, is perhaps the most practicable. 
Motor platforms are dust catchers, and 
there is always present the possibility 
that hangers or fastenings may become 
loosened. The general practice of man- 
ufacturers of machines of all types in 
providing a base or indeed a motor 
already attached, points the way to the 
most efficient operation of machines, 
not only for woodworking processes 
but almost all others. 
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Specialists Discuss Lumber Inves- 
tigations and Experiments. 


The nation-wide study of the lumber 
industry, which is being made jointly by 
the Department of Agriculture and the 
Department of Commerce, and the other 
industrial and technical investigations and 
experiments which have been carried on 
by the Forest Service in the last two 
years were discussed at a conference of 
Forest Service officials at Madison, Wis., 
on April 14 to 17. 

The Forest Service Laboratory, the 
Washington office of Industrial Investiga- 
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tions, and each of the seven National 
Forest districts were represented at the 
conference by specialists. Among the 
subjects for discussion were: Co-opera- 
tion of the Forest Service with industries, 
lumber distribution in the United States, 
utilization of low-grade lumber and mill 
waste, adaptation of manufacturing and 
grading to specific classes of consumers, 
unification and standardization of lum- 
ber grades, study and development of 
general markets for National Forest tim- 
ber, mill-scale studies, including technical 
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May 21. Addresses were made by 
the President of the United States, by 
Gen. George W. Goethals and by Prof. 
Henry C. Adams. 

On the day previous Frank J. Good- 
now was inaugurated as president of 
the University. 

et a 
Current for Cooking in 
Tacoma Apartments. 

One of the best equipped apartment 
houses to be found anywhere is the new 
Ansonia in Tacoma, Wash., located at 


Free 


Motor Belted Directly to Band Saw in Heywood Chair Factory. 


methods, tallying, etc., lumber deprecia- 
tion, and the collection and compilation 
of lumber price data. 

Information already collected by the 
Forest Service under some of these head- 
ings includes the most exhaustive data on 
the mechanical properties of wood ever 
collected by any agency in the world, and 
already has resulted in practical reforms 
and big savings to several of the impor- 
tant wood-using industries. 

eS ES 
New Building for Johns Hopkins 
University. 

The new engineering building of Johns 

Hopkins University was dedicated on 


the corner of North Third Street and 
Tacoma Avenue. In addition to the 
usual features of a high-class apart- 
ment house the tenants in this build- 
ing are supplied with free telephone 
service and free electrical current. 
There is an automatic electric elevator. 
The kitchens are provided with the 
latest model of Hughes electric ranges 
with four burners and warming hoods. 
The closets contain automatic switches 
for lighting them whenever the door 
is open. The lighting of these apart- 
ments is entirely electrical, and current 
tor both lighting and cooking is sup- 
plied without extra charge. 


May 29, 1915 


OY 


N 
SY 
N 

N 
À 
NÑ 
SX 
N 
AA 


MWD n mn AEE EE™IBEEEEEUIE EEE EE EEE EIT 


N A 
NR AQAA RR RR RR RR RRR RRRA NN AANA IRIRAN NAAN 
AMM RIII RRR kL RO yy ONNNN,N,m»).)NQWNNNnn) 


Spectacular Sign of Ford Motor 
Company. 

The Ford Motor Company is usually in 
the van in advertising ideas. Not the 
least of these is an electric sign of novel 
design and large proportions which is 
erected on the company’s Detroit factory. 
A counterpart of the original sign has 
been installed on the company’s assem- 
bling plant at Cambridge, Mass., and an- 
other replica on the building used by the 
company in Philadelphia, Pa. 

The sign consists of four sheet-iron 
panels, one above the other and attached 
to a framework of angle irons which 
stands on ‘the roof of the building. The 
framework is 40 feet in length and the 
base is 16 feet wide, the steel work at the 


Ford Automobile Sign on Assembly Pliant at Cambridge. 


back forming a series of braces to the 
perpendicular frame. 

The four panels are 44 feet long and 
respectively about 4, 6, 6 and 4 feet high, 
and are each painted with a distinctive 
background. The upper panel is painted 
to represent clouds, the next below has 
a background of a marine view, with an 
automobile in the foreground; the next 
panel is modeled with a red-glass back- 
ground to simulate a brick wall, and the 
lower panel is plain, being covered with 
letters in arrangements that are changed 
from time to time. The top of the sign 
is 40 feet above the roof, which is 80 
feet above the street. 
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Beginning with the upper panel, on 
which the cloud effect is pictured, the 
words “Watch the Fords Go By” are 
formed in white letters with 15-watt clear 
Mazda lamps. A rim of lamps are op- 
erated by a flasher, but those forming the 
letters burn continuously. 


The second panel from the top, con- 
taining the automobile and water scene, 
is formed of 15-watt lamps outlining the 
painted vehicle and its occupants. The 
lamps are of four colors—red, green, 
yellow and white, and the groupings rep- 
resent the following subjects: the red 
lamps are installed to represent and illum- 
inate the wheels; the water is lighted by 
green lamps, as are also the veils of two 
women occupants. 


The panel below, which, as noted, is 
partly composed of dark red glass set in 
metal frame, has behind the glass, in a 
24-inch operating box, an installation of 
15-watt clear lamps, which are of fixed 
light and give the effect of a stone wall. 
Clear gliss openings with lamps behind 
represent the roadway, and flashing white 
lamps represent the flying dust in the 
automobile’s trail. 

The lowest panel of all carries simply 
the words “Get Your Orders in Early,” 
or some other seasonable phrase, the let- 
ters being of the illuminated, interchange- 


able type. 
The distribution switchboard and flash- 
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ers are housed in a concrete structure at 
the base of the sign, 10 feet square. There 
are six contact-ring wheels, five of them 
with 17 rings and one with 11. The 
wheels are of bronze, with fiber segments 
attached with rawhide pins. The flasher 
is driven by a 0.25-horsepower motor on 
the Cambridge Electric Light Company’s 
220-volt alternating-current service, op- 
erating through reduction gears to give 
slow speed to the rings. 


There are 34 contacts for the “wheel” 
lamps, 34 for the “water,” 17 for the 
“dust,” and 11 for the “veils” The 
“wheels” and “water” rings are given 
a speed of 80 revolutions per minute, and 
that for the dust has a speed of .40 rev- 
olutions. The veils and water are both 


NPr a” 


im; Er 
re 
— 2 Bah 
| i 
i. 
| e. a 


2 TEE 


“em a 
~nr r T 
T, 


- 
~~ 
Ihas 
y. J 4 3 
A 
N 


ta, 


~a, 
24 
d Th 
- | 4 re 


Sign Showing Supporting Framework. 


given a rapid rippling motion, the con- 
tact rings operating at 40 revolutions per 
minute, with close contacts. The whole 
mechanism, and the sign itself was pro- 
duced by the Ford Company’s electrical 
men and mechanics in its machine shops 
on the premises. 

In addition to the lamps installed on 
the face of the sign, there are seven over- 
hanging brackets, each carrying two 100- 
watt Mazda lamps in close, deep reflec- 
tors, hung about four feet in front of 
the sign, to reflect on the “water” panel. 
At the top of the steel framework are 
four steel brackets, at equal intervals, 
hinged to the frame and capable of be- 
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ing thrown over to a position at the 


front of the sign, there to be used as a. 


means of attachment for block and tackle 
on which to suspend staging for use in 
working on the sign. 

Conduit in sizes of 2 inches, 1.5 inches, 
and 0.75 inch is used in carrying the feed 
wires from the distribution board in the 
structure to junction boxes which are 
installed on the back of the sign panels. 
The marble switchboard is supported on 
a structure of angle irons, and on it are 
installed a switch for the sign above and 
one for control of other signs on the 
central water tank on the roof. These 
latter are two words “Ford,” one on the 
southwest and the other on the east face 
of the tank. The letters have a maxi- 
mum height of 16 feet and the words 
are each 25 feet long. The top of each 
of these signs is 30 feet above the roof, 
and the words are composed of 15-watt 
Mazda lamps set in  white-enameled 
frame with red outline on the outside of 
the letters. 

There are 344 lamps in the letter “F,” 
135 in “or” and 105 in “d,” making a 
total of 584 in each word. The lamps 
are all white and non-flashing. 

The company has on hand two sets of 
the alphabet and two sets of figures in 
three-foot interchangeable illuminated 
metal letters, which are hung in place 
on the lower panel of the principal sign 
by means of hooks, and the electrical 
connection obtained through plugged-in 
cords. 

Tests gave an energy consumption of 
20,043 watts for the large flashing sign, 
and 15,594 watts for the two tank signs, 
a total of 35,637 watts. The lamps are 
operated at 115 volts, on Cambridge Elec- 
tric Light Company service. 

—____—_+--e—_____ 


Ohio New-Business Meeting. 

The fifth convention of the Commit- 
tee on New Business Co-operations of 
the Ohio Electric Light Association 
was held at the Virginia Hotel, Co- 
lumbus, O., on Wednesday, May 19, 
with approximately 60 delegates in at- 
tendance. 

The chairman of the committee, 
Thomas F. Kelly, commercial man- 
ager of the Dayton Power and Light 
Company, opened the meeting at 10 
c’clock and introduced S. G. McMeen, 
president of the Columbus Railway, 
Pawer and Light Company. Mr. Mc- 
Meen, in addition to welcoming the 
delegates to Columbus, gave a very 
interesting talk on the benefits to be 
secured by such meetings as have 
been held during the past ten months 
throughout Ohio by this committee. 

The first paper presented was by 
L. T. Milner, manager of the Cincin- 
nati office of the Western Electric 
Company, on “Value of Show-Win- 
dow Advertising.” This paper was 
discussed by a large number of the 
delegates, and many told of the re- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


sults they had secured with good 
timely displays and well lighted win- 
dows. 

D. L. Gaskill, the secretary of the 
Association, in his remarks said he be- 
lieved every electric light and power 
company, no matter how small, owed 
it to the community in which it was 
operating to see that its windows 
were kept properly dressed with time- 
ly displays, and that its windows 
end the windows of the merchants in 
the village, town or city, were proper- 
ly illuminated. During the discussion 
attention was drawn to the co-opera- 
tion that is now being offered oper- 
ating companies by manufacturers of 
electrical apparatus of all description 
and by the Society for Electrical De- 
velopment, in securing seasonable 
window displays. 

Following the luncheon held at the 
noon hour in the Rose dining room of 
the hotel, A. C. Seymour, president 
of the Columbus Chamber of Com- 
merce, delivered a very entertaining 
and interesting address on “Service 
First.” ’ 

The afternoon session started at 2 
o’clock, when Kenneth McKinley, the 
efficiency engineer of the Civil Serv- 
ice Commission of the State of Ohio, 
delivered an inspiring talk on “Eff- 
ciency in Selling.” 

V. L. Blanchard, of the Toledo 
Railway & Light Company, presented 
the next paper on “Electrical Adver- 
tising.” Mr. Blanchard, in answer to 
questions, stated that in Toledo, if 
necessary, the purchaser of the sign 
was allowed to pay for same in month- 


ly installments, after the company 
had satisfied itself as to his credit. 
Of the 504 electric signs sold in 


1914 only 15 had not been paid for 
in full by the original purchaser, but 
as these signs had read “Drugs,” 
“Cigars,” etc., they had been sold to 
other sign purchasers after re-paint- 
ing. Electric signs are sold in Toledo 
by the salesmen of the Toledo Rail- 
way and Light Company. The com- 
pany pays the sign manufacturer upon 
delivery of sign and collects from the 
customer. 

Following the presentation of this 
paper the meeting was given over to a 
round table discussion of different 
topics of interest to the delegates. 

In closing the meeting, Chairman 
Kelly, on behalf of his committee, 
thanked those present for the co-oper- 
ation that had been given the com- 
mittee throughout the year, and asked 
that the same interest would be given 
the meetings to be held following the 
summer vacation. 

On Thursday, May 20, the committee 
met in Columbus and prepared its re- 
port for presentation at the annual 
convention of the Association, to be 
held at Cedar Point in July. | 
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The Electrification of Mills at 
Bombay. 


Large mill electrification operations are 
in progress at Bombay, India. The prob- 
lem presented by the Bombay mills is the 
conversion of mechanical to electrical 
drive utilizing the present shafting, the 
change being effected with as little in- 
terference as possible with the produc- 
tion of the mills. The problem was thor- 
oughly investigated and as a result group- 
driving with direct-coupled motors was 
adopted as being best suited to the re- 
quirements of the Bombay industry. 
Standard speeds of 265, 290 and 365 revo- 
lutions per minute were adopted. The 
motors are of the slip-ring induction type 
wound for 2,000 volts, three-phase, 50 
periods and provided with brush-lifting 
and short-circuiting gear, and are in 
standard sizes ranging from 30 to 500 
horsepower. 

The starting switches are of the liquid 
type, the electrodes being operated 
through slow-motion gear and the mo- 
tors being designed to start up against 
the full-load torque with a starting cur- 
rent not exceeding the full-load current. 
In the case of callender machines spe- 
cial starters are required. 

A substation is provided at each mill 
for the transformers and switchgear, the 
feeders being connected up to the high- 
tension busbars through  trifurcating 
boxes, single-conductor cables, a triple- 
pole oil emergency switch, and discon- 
necting links. The high-tension sides of 
the transformer circuits are connected to 
the busbars through similar disconnect- 
ing links, and the low-tension sides to 
the low-tension busbars through discon- 
necting links. The motor circuits are 
run from the low-tension busbars as 
three-core paper-insulated, lead-covered 
and armored cables to the switch pillars. 
and single-conductor cables of a similar 
type are run from pillars to motors. 

The present electrification contract cov- 
ers 30 mills, requiring 63 transformers 
aggregating 39,500 kilovolt-amperes and 
199 motors aggregating 37,525 horse- 
power, the power requirments of in- 
dividual mills ranging from three motors 
aggregating 325 horsepower to 19 motors 
totalling 2,400 horsepower. 

All the mill engines were indicated for 
maximum and average indicated horse- 
power and tachograph tests were made 
of the loads on the shafts, the steam- 
driven rope drivers being replaced by 
direct-coupled motors which are installed 
in most instances in the rope races, on 
stagings built up of rolled-steel joists. 
the motor feet being fastened to the 
steel work by means of foundation bolts. 
In certain cases the motors are placed 
on steel-tower structures outside the 
building and are roofed in. 

Energy for lighting is supplied at 2.5 
cents per kilowatt-hour and for power 
at 1.1 cents per kilowatt-hour. 
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Among the Contractors. 

The Kansas State Board of Adminis- 
tration let to E. A. Brown & Company, 
Kansas City, Kans., the contract for 
wiring the new memorial hospital at 
Rosedale, and the contract for re- 
wiring the state school for the blind 
in Kansas City, Kans. 


Lee & Osborn, electrical contractors 
and dealers, of Salem, Mass., have 
moved their store and office from 74 
Washington Street to 201 Washington 
Street, where they occupy large new 


ELECTRIC ELEVATORS, OPERA- 
TION AND MAINTENANCE.—II. 


By A. C. Bender. 


Instructions for the Care and Operation 
of Electric Elevators. 

Open the main line switch when pre- 
paring to clean, oil or repair any part 
of the machinery. Keep all parts of the 
machine and controller scrupulously 
clean; a pair of hand bellows should be 
used to blow the dust from the armature 
and fields and other parts of the appara- 


Fig. 9.—Worm-Gear Traction Elevator. 


quarters adjoining those of the Salem 
Electric Lighting Company. 


G. G. Burkholder Electrical Construc- 
tion Company, of Kansas City, Mo., has 
moved from 11 East Eighteenth Street 
to 407 East Fifteenth Street. The com- 
pany had the contract for the wiring 
of the new Muehlebach Hotel: in or- 
der to complete that contract the com- 
pany signed up with the union, and is 
the only one of the contracting com- 
panies, it is said, which did so sign. The 
contract, however, is only for the com- 
pletion of the Muehlebach work. 


tus that cannot be conveniently reached. 
All other parts must be wiped clean. 

Cleaning and Otling.—Oil the worm 
and gear with worm-gear lubricant. Al- 
ways keep the chamber filled to top of 
worm. To remove sediment and grit, 
drain the oil from the gear case and flush 
with kerosene three or four times a year. 
Refill the case with fresh oil. 

The worm shaft bearings are automatic- 
ally oiled from worm chamber, and oil 
should be allowed to drip slowly through 
the worm-shaft gland to insure perfect 
lubrication of the bearings. Use drip 
cup to catch the oil. 


The worm shaft must be kept packed 
with soft square braided-flax packing. 
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Fig. 10.—Machine Installed. 
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The gland adjusting’ nut must be tight- 
ened evenly to prevent binding worm 
shaft. Oil drum-shaft bearing every day; 
oil armature bearings with bearing oil. 
The bearings have automatic feed rings, 
and the oil chamber must be kept sufh- 
ciently full of oil to insure the oil rings 
dipping into it; always keep the oil a 
little below the bottom of the shaft to 
prevent flowing into the commutator and 
motor windings. 

To prevent sparking at the commutator, 
when adjusting or renewing the brushes, 
grind them to a full bearing with a strip 
ot fine sandpaper. This may be done.by 
placing the paper between the commuta- 
tor and carbons (sand side against car- 
bons) and drawing the sandpaper back 
and forth by hand. 

The carbon must always project be- 
yond the holder so that holder does not 
bear on the commutator. The brush 
springs must be sufficiently strong to in- 
sure good contact, but no tighter. In 
case the commutator should become rough 
it may be smoothed by holding a piece 
of fine sandpaper against the surface 
while the machine is running. After 
which it should be wiped clean. A cloth 
pad should always be used for cleaning 
the commutator; do not use waste. 

Adjust the brake spring to properly 
hold load. Set brake shoes to just clear 
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Fig. 12.—Variable-Speed Full Magnet Controller. 
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Fig. 11.—Direct-Traction One-to-One 
Machine. 


pulley when released. The brake pulley 
and brake shoes must be kept dry and 
clean. When necessary to remove the 
brake shoes for cleaning or repairs, the 
empty car should be left at the upper 
landing and the main line switch open. 
Set the stop collar on the automatic stop 
screw so car will stop at upper landing 
with normal load and level with lower 
landing when empty. The car should be 
frequently tried on automatic stop to see 
if collars are properly adjusted, as the 
automatic may be thrown out of adjust- 
ment by stretching of the cables. Re- 
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move cover from automatic switch on 
machine frequently and clean contacts, re- 
moving all dust or grit between contacts 
and from case. 

Contacts of slack-cable switch should 
be examined and cleaned frequently to 
prevent dirt or grit getting on them and 
breaking contact. This also applies to 
the limit switches in hatchway. 

Lubricate vibrator sheaves with com- 
pression cup grease. Keep metal and 
carbon contacts on controller clean and 
free from pits or blisters. They should 
be frequently smoothed with sandpaper 
and have good even bearing when in 
contact. Springs should also be adjusted 
to obtain this result. Plungers of mag- 
nets should be bright and smooth and 
should be tried by hand to make sure 
they do not stick. Oil sparingly the pins 
and moving parts of the different switches 
and see that all cotter pins are in place. 

The cover of the car switch should 
be removed weekly to see that contacts 
are in good condition and properly lubri- 
cated. Keep all parts of switch clean to 
prevent dirt accumulating and causing 
short-circuits. The cables should occa- 
sionally be coated with cable preservative 
to prevent rusting. This may convenient- 
ly be applied with a brush. All the safety 
devices on the car frame and car should 
be examined at frequent intervals, and 
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Fig. 14.—Wiring for 
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Three-Speed 


Traction Elevator. 


15.—Single-Speed Full-Magnet 
Controller. 
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Fig. 16.—Wiring for Full-Magnet-Control Drum-Type Elevator. 


Fig. 17.—Alternating-Current Drum-Type Machine. 


all working parts be kept lubricated and 
free from rust. 

Keep boxes of overhead sheaves packed 
with compression cup grease. Be sure 
that grease reaches the shaft. For guides 
use guide lubricant. 


The governor bear- 
ing and main stem 
must be lubricated fre- 
quently. 


Operation—tTo start 
the car, move car 
switch lever half way 
down, in which posi- 
tion up or down mag- 
nets on controller will 
make contact and the 
accelerating magnets 
automatically cut out 
armature resistance as 
the speed of motor in- 
creases. The accel- 
erating magnets 
should be set to act 
consecutively, at equal 
intervals, and under 
normal load will all op- 
erate within three or 
four seconds, if proper- 
ly adjusted. 

To stop the elevator, 
move car switch lever 
to slow speed when 
car is about three feet 
from landing, and final- 
ly to center to stop 
car at landing. Always 
keep car switch in the 
central position when elevator is out 
of service. Replace centering spring, 
when worn or broken. If elevator fails 
to start from car switch, look for open 
circuit at potential-switch, fuses and small 
fuses on controller, also controller con- 
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tacts, slack-cable switch, automatic- 
stop switch or limit switches. 

If elevator refuses to lift normal load, 
examine the machine bearings, gear and 
thrust to see if they are dry or hot from 
lack of oil, also see if controller makes 
good contacts. If car should stop sud- 
denly when descending, throw lever to 
center, then examine machine and make 
sure that ropes are in proper grooves 
on drum. Inspect safety clutches, and if 
they have operated, determine the cause 
and have them properly released, after 
cables have been tightened. If elevator 
should fail to stop when the car switch 
is in stop position, open safety switch, 
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to their adjustments, use and the care 


required to keep them in proper working 


condition. By having a careful attendant 


become familiar with the apparatus in 
this practical way, the best results can be 
obtained and the greatest freedom from 
repairs assured. When ordering repairs 
for elevators, mention the number of 
machine as stamped on large name plate, 
also give parts number and name as 
shown in regular catalog, and when pos- 
sible give name of original purchasers. 
Drum Worm-Gear Elevators. 
Essentially all electric elevators are 
similar in many respects, and derive 
names as traction, worm-gear, friction, 
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measure to any type of machine, and 
should require no repetition. 

A good view of a worm-gear traction 
elevator is shown in Fig. 9. This is a 
Kaestner & Hecht machine, and shows 
the general arrangement of the secondary 
sheave, controller board, etc. Fig. 10 is 
a hatch section of this machine, when in- 
stelled. The one-to-one direct engine is 
shown in Fig. 11. The front view of 
the variable-speed full magnet controller 
is shown in Fig. 12 and the rear view in 
Fig. 13. 

Fig. 14 is a conduit and wiring layout 
for a traction machine. 

The motor used on Otis direct-current 
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Fig. 18.—Wiring Diagram for Four-Speed Controller with Slow-Down Switch In Car. 


and if this fails to stop the car let it 
travel to top or bottom of the shaft as 
the case may be, where it will be stopped 
by the automatic devices, Then examine 
the machinery and locate ‘cause of trouble. 
Automatic devices must be kept in adjust- 
ment, lubricated and clean. 

Never attempt to leave the car while 
it is in motion. Stop car at top and bot- 
tom landing by the car switch, same as 
at intermediate floors. When possible 
have the attendant who is to operate or 
look after the elevator keep in touch with 
the foreman of erection while the eleva- 
tor is being installed. On completion, the 
foreman will gladly go over all the parts 
with the attendant and instruct him as 


etc., from the method and nature of trans- 
mission from the motor to the drum. 

Broadly speaking, they are all electric 
elevators if the power is supplied by elec- 
tric motor. The principal transmission 
used on electric elevators is the worm 
gear, and it is regarded highly efficient. 

We must for briefness omit a great 
number of electric machines, and describe 
only the worm-gear type as used for pas- 
senger and freight, with full magnet con- 
trol, with controller box in the car, and 
the automatic elevator controlled with 
push-buttons by the passenger. 

What was said about traction elevators 
in respect to testing, maintaining, and 
other attentions will apply in a large 


elevator is generally an Eickemeyer type 


-bipolar compound machine with drum- 


wound armature. In this motor the series 
coil is cut out after the motor is up to 
speed. Kaestner & Hecht Company uses 
a special Westinghouse compound motor. 

Transmtssion—The transmission is a 
single or tandem worm gear with suit- 
able bearings and housing for containing 
the oil. As with the traction machine 
buffers are used between the drum and 
worm gear to reduce vibration. 

On some types back gearing is provided 
that can be used to reduce the speed and 
increase the lifting power when extra 
heavy loads are raised or lowered. 

Brakes—The brakes on this type of 
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Fig. 19.—Elevator Belted to Motor. 


machine are released by an electric solen- 
oid and applied by coil springs. A steel 
brake-band faced with leather is used on 
the coupling pulley. | 

When alternating current is used the 
mechanical design is not altered appreci- 
ably. The motor used is either a poly- 
phase synchronous or induction type, as 
single-phase motors are not self-starting 
on heavy loads and therefore cannot be 
used. 

Fig. 17 is a Kaestner & Hecht alter- 
nating-current drum-type' machine and 
controller. Fig. 16 is wiring layout for 
this type of machine. 

Fig. 15 represents a single-speed full- 
magnet controller for freight and medi- 
um-speed passenger service. 

For warehouse and garage buildings, 
belt-driven machines are often used for 
short lifts. Fig. 19 shows a machine of 
this type. 

Fig. 20 is a drum-type direct-current 


elevator, and Fig. 18 the wiring diagram 
for controller used with this type of ma- 
chine, showing the back of the board. 

(To be continued.) 

——__~.- e 
Practical Notes on Rotary 
Converters. 

Rotary converters are now employed 
very extensively, not only in public sup- 
ply stations and substations, but also in 
industrial applications, to convert alter- 
nating to continuous current. As com- 
pared with motor-generators, rotaries 
offer the advantages of higher efficiency, 
better commutation, higher overload ca- 
pacity and lower first cost. On the other 
hand, the motor-generator is more flex- 


ible in respect of voltage regulation. 


Rotary converters operate satisfactorily 
in all frequencies. If direct-current sup- 
ply be available, the converter can be 
started from the direct-current side. 
Starting from the alternating-current side 
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Fig. 20.—Crum-Type Direct-Current Elevator. 
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is practicable only in small machines; the 
converter then drags itself up to speed 
as an induction motor. Generally, start- 
ing is effected by a slip-ring or squirrel- 
cage induction motor mounted on an ex- 
tension of the converter shaft. Usually 
rotaries have to be synchronized with 
the alternating-current supply, but there 
is a patented, self-synchronizing starting 
system. The converter is run up to speed 
by an auxiliary machine and switched 
on to the alternating-current supply, with 
series resistance between the transform- 
ers and slip rings. The converter pulls 
into step, invariably with correct polarity, 
and the resistance is then cut out. 

The direct voltage obtainable from a 
rotary depends upon the maximum value 
of the alternating pressure wave and can 
only be increased by increasing the lat- 
ter. Changing the field excitation mere- 
ly changes the power-factor of the ma- 
chine. Up to 10 per cent voltage, regu- 
lation can be obtained by using trans- 
formers of fairly high reactance to sup- 
ply the converter. The inductance volt- 
age of the transformer adds itself to the 
terminal voltage when the current is lead- 
ing, and subtracts itself when the cur- 
rent lags. By regulating the converter 
field and hence the alternating-current 
power-factor, the voltage on the alternat- 
ing-current slip rings can be varied con- 
veniently over a 10-per-cent range on this 
system, but for wider pressure regula- 


tion, it is necessary to use an alternating- 


current booster which adds or subtracts 
its electromotive force to or from the 
transformer voltage. 

To a great extent, the alternating and 
continuous-current components “cancel 
out” in a rotary-converter armature, and 
it is due to the less total heating that 
the overload capacity is greater and the 
efficiency higher than,;in the case of a 
motor-generator. Since the armature re- 
action is practically zero, commutation is 
excellent. The heating in a converter 
winding is not uniform, but local heating 
is reduced, and efficiency and output are 
increased by winding a three-phase con- 
verter for the six-phase supply, which can 
be obtained from the transformers at no 
extra cost. 

Practically all three-phase converters 
are now wound six-phase, the necessary 
voltage connections being derived from 
a single or double set of secondaries. 

No star connections may be used on the 
primary side of transformers supplying 
rotary converters unless the secondary 
be delta-connected or the neutral of the 
primary be connected to that of the gen- 
erator. Otherwise trouble is caused by 
triple harmonics.—Electricity. 

—_____.»--——__— 


Illinois Contractors’ Meeting. 

The semi-annual meeting of the Elec- 
trical Contractors’ Association of the 
State of Illinois will be held at Peoria, 
June 17 to 20. 
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Dollar Wiring Kinks. 


Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 


clear; and if a diagram is neces- 
sary, a rough pencil drawing will 


serve. The idea itself must, of 
course, be new and bright. A 
dollar will be sent to the contrib- 
utor upon publication. 


Marking Tools. 

While trying to find some effective way 
of marking my tools, I tried the follow- 
ing scheme and it worked satisfactorily. 
I connected one side of a 110-volt circuit 
to one terminal of a toaster, joined the 
other terminal of the toaster to the metal 
of the tool to be marked, fastened a piece 
of lead from an old lead pencil to one 
end of a piece of wire and connected it 
to the other side of the live circuit. By 
lightly tracing my initials on the tool with 
the lead an indelible and clearly legible 
identifcation mark was left. 

Oscar Sorenson. 


Adjustable Charging Plug. 

I find that a convenient way to put 
away a charging plug which hangs from 
the ceiling is to run one-half-inch pipe 
along the ceiling and down the wall into 
a piece of one-inch pipe, as shown in 
the diagram below. 

Fish a piece of one-eighth-inch steel 
wire rope into the pipe, with plenty of 
grease on it. On one end of this rope 
fasten the cable of the plug, and on the 
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Arrangement for Lifting Charging Plug Out of Way When Not in 


Use. 


other end, a weight equal to the weight 
of the plug. The length of the one-inch 
Pipe is equal to the distance the plug 
travels. The rope should be long enough 
to enable the plug to hang a full length 
with the weight against the end of the 
one-half-inch pipe. 

The plug can then be thrown up out of 
the way casily. A pole with a blunt hook 
on the end is used to pull the plug down. 

Edward Kemp. 
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Leather Heads on Nails. 

I use a very handy device for putting 
leather heads on nails, as shown in the 
accompanying illustration. 

I take a piece of 1-by-4-inch hardwood 
to which I securely fasten a strip of steel 
0.75 inch wide and thick enough so that 
it will not bend easily, and bend it as 
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Device for Putting Leather Heads on Nails. 


shown, leaving the projection about 2.5 
inches long. The wood piece is so at- 
tached to the bench that it will work 
freely up and down, but with very little 
play. Through the bottom is put a one- 
half-inch bolt, letting it extend outward 
3 or 4 inches for a foot piece. A spring 
is then so attached that it will keep the 
wood piece in the “up” position, which 
must be far enough above the bench to 
insert the nail under the steel projection. 
as shown. Next take a steel plate and 
cut a slot, about 0.75 inch long and wide 


Ope ~~-- 


enough for the nail to work freely, in 


cne side of the plate and fasten the slot 
directly under the steel projection on the 
1-by-4-inch piece, with the open 
end of the slot toward the wood piece, 
but far enough away for the nail with 
the leather head upon it to fall through. 
Put guides on either sides of the slot to 
bring the leather heads into correct posi- 
tion over the slot. 

To operate, simply place the point of 


wood 
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the nail in the hole in the leather head 
and slip it over the slot and under the 
steel projection, place the foot on the bolt 
projection and press down. The next 
nail will always push the preceding one 
out of the slot into the keg or box fixed 
to catch the nails after they are headed. 
Dotted lines show “down” position. 
W. H. Best. 


Lead Washers on Nails. 

I have been using lead roofing wash- 
ers on nails to fasten porcelain knobs 
and cleats with and they work very well. 
They can be put on much more quickly 
than the leather heads, and I have found 
that they answer the purpose fully as 
well. For the cleats I use eight-penny 
nails and for the knobs ten-penny nails. 
The washers can be obtained from any 
dealer handling galvanized roofing and 
they cost about 12 cents a pound. It is 
better to put two washers on each nail. 

W. C. Branning. 


Compartment Box. 

The accompanying diagram is of par- 
ticular value to fixture men or repair 
men who find it necessary to carry differ- 
ent sizes of screws, nails, bushings. 
nipples, etc., in their tool box and want to 
have them segregated so it will not be 
necessary to empty the box in order te 
find the fitting wanted. 

Use a length of tin downspout of say 
two inches in diameter and 24 inches in 
length, or any other size depending on 
receptacle wanted. Cut the spout in two 
pieces of twelve inches each; cut the 
scam and one-fourth of circumference 
from one part and roll it smaller so that 
it will slide freely within the other part. 


Recpw2 Recpt3 


Side View of Tube 


LAE Fee 


Top View of Tube 


Construction of Compartment Box for Carrying Screws, Nails, 


Bushings, Etc. 


Cut, say, eight disks of metal whose 
diameter is that of inside of uncut length 
less twice the thickness of metal. 

Solder disks on cut length, one at cach 
end, with remainder spaced between at 
desired distance. This arrangement will 
give seven receptacles. 

Solder two pieces of wire, No. 4 solid. 
lengthways on outside tube so that wires 
support tube to prevent its rolling. 

Robert Oster. 
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CALIFORNIA. 

United Railroads of San Francisco. 
On May 18 the Commission rendered 
a decision upon the investigation of 
the financial affairs of the United Rail- 
roads of San Francisco. 

As a result of its investigation the 
Commission orders that the company 
set aside the sum of $550,000 annually 
for a period of three years, to be used 
for the purpose of bettering and im- 
proving: the street railway system and 
service in San Francisco. It is pro- 
vided in the Commission’s order that 
of this sum $250,000 may be spent an- 
nually by the company as it may deem 
necessary for the upbuilding of the 
properties, and the balance. of $300,000 
per year should be used for additional 
facilities, extensions, for the improve- 
ment of service or for the fulfilling of 
franchise obligations, but the expend- 
iture of this $300,000 fund shall be un- 
der the supervision of the Commission. 

The Commission traced the $1,096,000 
which Mr. Calhoun was permitted to 
withdraw from the funds of the United 
Railroads, and which it was stated had 
been invested in the Solano Farms 
Froject. The Commission finds that 
apparently all of this sum, with the 
exception of $207,588, went into the 
Solano Farms Project. The Commis- 
sion says: “This sum of $207,588 re- 
mains unaccounted for.” 

In commenting upon the fact that 
$1,096,000 was taken from the funds of 
the railway, the Commission says: “In 
the absence of such a restitution or the 
presentation of a plan which would 
bring about the restoration of the 
funds, this Commission will not look 
with favor upon any disbursement of 
this company in the form of dividends 
to its stockholders.” 


INDIANA. 

The Noblesville Light and Power 
Company was granted the right to pur- 
chase the plant of the Cicero Light and 
Power Company for $7,500. The ap- 
praised value of the Cicero plant, ex- 
clusive of any going value, was put 
by the Commission at $5,408.64. 


KANSAS. 

Court Case. The Supreme Court of 
Kansas has issued an order dissolving 
the Shawnee County Court injunction 
against the decision of the Public Util- 
ities Commission, which reduced rates 
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Public Service Commissions 


Conducted by William J. Norton 
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on coal from the Pittsburg district to 
Salina. The court ruled that when the 
Commission orders a lower rate, the 
burden is upon the subject company to 
prove that the rate is confiscatory, and 
further stated that the orders of the 
Commission are not to be interfered 
with by the courts, unless there is 
strong ground for believing that in- 
justice is being done. 


NEW HAMPSHIRE. 


The New England Telephone and 
Telegraph Company has filed with the 
Public Service Commission a schedule 
of short-term telephone rates in ac- 
cordance with the provisions of an act 
passed at the last legislative session. 
This act repealed the short-term tele- 
phone-rate statute of 1909, but provided 
that every telephone company in the 
state should establish rates for terms 
of 3 to 11 months, such rates to be sub- 
ject to the jurisdiction of the Commis- 
sion and open to investigation and re- 
vision, upon petition, the same as oth- 
er utility rates. 

Under the New England schedule 
filed, the rate for any term less than 
a year is made a proportionate part of 
the yearly rate, plus an “adjustment 
charge,” so termed, the adjustment 
charge being made to diminish from 
month to month till the end of the 
eleventh month. If the service con- 
tinues 12 months the charge entirely 
disappears and the annual rate ap- 
plies. 

The adjustment charge varies ac- 
cording to the exchange of the sub- 
scriber. Under the standard charge 
$11 is added to the proportion of the 
yearly rate in the case of service for 


one month, and this addition dimin- 


ishes at the rate of $1 per month, be- 
coming only $1 in the case of an 11 
months’ term. 

Upon all exchanges in the state, how- 
ever, except summer exchanges, a low- 
er charge is allowed to subscribers 
within a radius of one mile from the 
exchange. The company proposes to 
put the new rates in effect June 12, 
1915. 


PENNSYLVANIA. 
Commissioners Appointed. Gov- 
ernor Brumbaugh requested that all ap- 
Lointments made by his predecessor 
during the recess of the Senate be re- 
turned to him, and the request was 
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complied with. The original appoint- 


ments to the Public Service Commis- 
sion were among the ones affected. The 
Governor made appointments to this 
Commission, retaining only two of the 
original members, and these appoint- 
ments have been confirmed by the Sen- 
ate. Samuel W. Pennypacker and M. 
J. Brecht have been retained for terms 
of ten and seven years, respectively. 
The new members are John S. Rilling, 
nine-year term; William A. Magee, 
eight-year term; John Monaghan, six- 
year term; Edgar A. Kiess, five-year 
term, and William D. B. Ainey, four- 
year term. : 

—e e 
Telephone Pioneers to Meet in San 
Francisco. 

The fifth annual meeting of the Tele- 
phone Pioneers of America will be held 
in San Francisco, Cal., on September 
21 to 23. The headquarters of the or- 
ganization will be at the St. Francis 
Hotel, where a business meeting will 
be held on the morning of the first 
day, and papers will be presented in 
the afternoon. In the evening of that 
cay a banquet will be tendered the 
Pioneers by the American Telephone 
& Telegraph Company. On the sec- 
ond day the Pacific Telephone & Tele- 
graph Company will take the members 
and their friends to Sausalio and Mt. 
Tamalpais. The third day will be de- 
voted to a reunion at the exhibit of 
the American Telephone & Telegraph 
Company at the Panama-Pacific Expo- 
sion, at which time demonstrations of 
transcontinental telephony will be 
made, in which all present will be in- 

vited to participate. 

A special Telephone Pioneers’ limit- 
ed train is being arranged for to take 
members and their friends from the 
East to the convention city. This train 
will leave New York City on Septem- 
ber 14, making stops at Chicago. 
Omaha, Denver, Colorado Springs and 
Salt Lake City, arriving at San Fran- 
cisco on September 20. One week will 
be devoted to the Pioneer reunion and 
visits to the exposition. Leaving San 
Francisco on September 26, a trip will 
be made along the shore to J.os 
Angeles and San Diego; on the return 
trip stops will be made at the Grand 
Canyon in Arizonia and at Kansas City. 
Arrangements are in charge of R. H. 
Starrett, secretary, 15 Dey Street, New 
York City. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 

No. 281.—MaxiMuM DEMAND oF RESI- 
DENCES.—In central-station systems using 
the two-rate system for residence custom- 
ers it is customary to charge at the pri- 
mary rate for the first 30 or 60 hours’ use 
of the maximum demand. Since the cost 
of providing a maximum-demand indica- 
tor for each small customer is prohibitory, 
in view of the already heavy cost of watt- 
hour meters, what is the simplest and 
most equitable way of estimating the 
probable maximum demand?—E. C. R. 
Chicago, Ill. 


No. 283.—“JitNEY” Bus REGULATION.— 
Have any of the public utilities commis- 
sions in the United States taken action 
to regulate the operation of “jitney” autos 
with the idea of protecting the safety 
of the public and the investments of se- 
curity holders in regularly enfranchised 
street-railway companies?—T. M., Win- 
nipeg, Man., Canada. 


No. 284.—Visuat Inpicator—A_ phys- 
cian, who has a public reception room 
always kept open adjoining his closed 
private office, wished to have arranged 
some kind of automatic electric indicator 
to show him when some one entered the 
reception room, this to be done preferably 
by a small lamp lighting up or some 
other visual means instead of a bell or 
buzzer that would disturb the patient in 
his private office. Is it possible to rig up 
something of this kind operated by step- 
ping on the threshold of the reception 
room that would be passed by an electrical 
Inspector ?—W. C. N., Toledo, O. 


No. 285.—Motor PECULIARITY.—A one- 
half-horsepower direct-current motor op- 
erating a small ceiling hoist was over- 
hauled and cleaned recently and after 
starting up again we noticed that it start- 
ed jerky and seemed to run faster with a 
large load than with a small load. On 
examining it again, the electrician swore 
he had both the fields and armature con- 
nected up as originally, but it stil] operates 
in this peculiar way. What is the cause 
of this? How can it he remedied ?— 


S. P. A., Philadelphia, Pa. 


No. 286.—Static IN Press Room.—In 
the press room of a large printing estah- 
lishment much trouble was experienced 
during the driest part of last winter from 
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static electricity causing paper sheets to 
stick. Attempts were made to take the 
static from the driving belts, but without 
entirely relieving the trouble. A sugges- 
tion was made that a humidifying ap- 
paratus be put in to keep the air more 
moist, it being claimed this would im- 
mediatelv stop the trouble. Is this a re- 
liable solution? If not, what is the best 
way to get rid of the static?—C. A. C. 
Omaha, Nebr. 


Answers. 


No. 280.—CLosep-Circuir BURGLAR 
ALARM.—A garage situated in the rear 
of a large residence is to be provided 
with a burglar alarm of the closed-cir- 
cuit type to prevent cutting or tampering 
of the wires. What kind of battery is 
best suited and cheapest to use on this 
circuit?—A. T., Evanston. Ill. 


It appears to me that the inquirer shows 
plainly he has not previously installed 
such an alarm or had any experience with 
a strictly safe and reliable closed-circuit 
alarm outfit. To go to the expense of 
putting in any system that does not give 
perfectly safe protection is foolish. First 
there will be needed a main-line or closed- 
circuit battery at the garage: this may 
be of the crowfoot, bluestone or tele- 
graph type or the alkaline copper-oxide 
type. Any open-circuit battery (such as 
dry cells) will answer at the house end 
of the line for the secondary side of the 
polarized relay to operate the bell, which 
should be of the continuous-ringing type. 

I would advise the party to place the 
installation in the hands of a reliable con- 
tractor, who will give him a strictly first- 
class job and also, a most important point, 
a guarantee that it cannot be beaten. 
Otherwise, of what good will such an out- 
ht prove if it can be opened by one fam- 
iliar with such systems? A reliable sys- 
tem cannot be installed by a novice. Such 
a system will cost but little more than 
a cheap, undependable outfit. The garage 
can be so protected that there is scarcely 
one chance in a thousand that anyone but 
the one who installed the equipment could 
enter without setting off the alarm.—F., 
F. H., Milwaukee, Wis. 


No. 282.—UniversaL Motors.—W hat is 
the relative efficiency of the best makes 
of small universal motors (say, one-eighth 
horsepower), that can be used on both 
direct-current and single-phase circuits, 


compared with the best makes of direct- 


current motors and alternating-current 
motors of the same size? How do they 
compare in first cost, maintenance cost 
and general performance ?—H. F. S, 
Peekskill, N. Y, 


Before the question of efficiency can 
be considered the type of design must 
be taken into consideration. On small 
motors, such as the esght-inch universal 
fan motor, there is no change in con- 
nections when changing from alternating 
current to direct current. The motor has 
a series field of few turns. The field 
punchings and the armature slots are giv- 
en an axial twist in order that the ma- 
chine on alternating current will have the 
required starting moment. This type of 
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motor usually has one field coil per pole, 
(see type A in the table). 


For speed devices requiring high start- 
ing torque, such as for operating a centri- 
fuge, it is usual to use a bipolar series 
motor wound in one of several different 
ways. Two coils may be wound in par- 
allel, one for alternating-current opera- 
tion and the other for direct-current op- 
eration, and placed on one field pole. In 
this case in changing from alternating 
current to direct current it is only neces- 
sary to change coil connection from one 
top to the other. The dead coil is left 
open-circuited at the terminal board (see 
type B in table). 


Where it is necessary to cut down the 
shop assembly cost the two coils are 
wound in parallel and slipped on the field 
punchings so as to span the two poles and 
are tied there with wire. This method 
is open to the objection of excessive leak- 


age flux, but is tolerated in this kind of 


work (see type C in table). 


Relative Relative Relative Actual 

Maintenance Shop Del. Eff- Effi- 

Type Cost Cost ciency ciency 

A 1.00 1.00 0.87 0.65 

B 1.00 A. C. 0.95 0.73 0.55 
1.19 D. C. 

C 1.00 A. C. 0.55 0.67 0.50 
1.10 D. C. 

D 1.00 1.00 1.00 0.75 


In the accompanying table comparative 
data of the three types of universal mo- 
tors are given. Each of these is one- 
eighth horsepower in rating. Type D is 
a direct-current motor wound with one 
field coil per pole and is merely given as 
a standard of comparison—H. E. W, 
Chicago, Ill. 

—_———+--e____ 
Theaters Install Call Signals for 
Firemen. 


A ruby lamp, to summon to a fire 
any call firemen who may be in the 
audience, is a novel device lately intro- 
duced in two theaters at Salem, Mass. 
The fine of one dollar for absence from 
a fire has deterred many call men from 
attending the theater, as the alarms 
could not be heard when a performance 
was going on; but the enterprising pro- 
prietor of the Federal and Salem the- 
aters devised the scheme of a red signal 
lamp, operated by the stage manager 
from his place at the back of the stage, 
in hearing of the alarm whistle. 


The lamps are installed in the front 
of the stage, at the right of the orches- 
tra leader’s position. When a public 
alarm is sounded, the stage manager 
switches on the light, which is a 25-watt 
red-dipped tungsten, and it is allowed 
to remain lighted 7 or 8 minutes. 


The public, as well as the firemen. 
have been made acquainted with the 
meaning of the signal, so no contusion 
or alarm ensues when the light is turned 
on. The two theaters are the leading 
playhouses in the city, seating 1,500 ard 
1,300, respectively. 
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Flectrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 38. 


A lead-covered single-conductor cable is made of a No. 4 copper 
wire surrounded by a layer of rubber 0.25 inch thick, which is in 
turn surrounded by a lead sheath. The specific inductive capacity 
of the rubber is 3.5. (a) What is the electrostatic capacity of this 


cable per mile? 


(b) If a direct emf. of 10,000 volts is impressed 


between the wire and the sheath and the resistance of the rubber 
is assumed infinite, what is the potential drop between the copper 
wire and a point in the rubber 0.01 inch from the wire? (c) Under 
the conditions of Question (b) what is the potential drop between 
the lead sheath and a point in the rubber 0.01 inch from the 


sheath? 


(d) Under the conditions of Question (b) what is the 


potential drop between the copper wire and a point midway be- 


tween the wire and the sheath? 


(e) If a layer of guttapercha 


(specific inductive capacity equals 4.5) is substituted for the 
outer half of the rubber, giving an insulation consisting of an 
inner layer of rubber (0.125 inch thick) surrounded by a layer 
of guttapercha (0.125 inch thick), what is the potential drop 
in the rubber and the guttapercha when a direct emf. of 10,000 
volts is impressed between the wire and the sheath? 


SOLUTION OF PROBLEM 38. 

The capacity of a condenser consisting 
of an insulated wire inclosed in a metallic 
sheath is given by 
[52] C=0.0388K/ (log r:/rı) microfarads 
per mile, where K is the specific inductive 
capacity of the insulating material, r, is 
the inner and rs is the outer radius of 
the insulating material. Since the radii 
appear in the formula as a ratio, any 
unit of measurement may be adopted so 
long as each radius is expressed in the 
same unit. 

Answer to Question a. 

The diameter of a No. 4 wire is 0.204 
inch and the radius 0.102 inch. The out- 
er radius of the insulation therefore 
equals 0.102+0.250 or 0.352 inch. Sub- 
stituting these values of 7, and r: in [52] 
we have 

C=0.0388 3.5/ (log 0.352/0.102) 
=0.136/log 3.450.253 microfarads 
per mile. 

Answer to Question b. 

To facilitate analysis a thin cylindrical 
metallic shell may be inserted anywhere 
in the rubber insulation without changing 
the electrical conditions within the cable. 
If the rubber insulation is thus subdivid- 
ed by a metallic surface the cable will 
then contain two condensers connected in 
Series. 

The combined capacity (Co) of any 
number of series condensers of capacity 
Ci, Ca Cs etc., respectively, is given by 
[53] 1/Co=1/C,4+-1/C:4+1/Cs, etc. 

If there are but two condensers con- 
rected in series, [53] reduces to 


[54] Co=C,C2/ (Ci +C:) 


Since the positive and negative charges 
in any number of condensers connected 
in series are equal and since by [48] Q 
=CV in each condenser, the product of 
capacity and voltage in each condenser 
must be the same, or C,\V:=C.2V2=CsVs. 
The relation between capacity and volt- 
age for two series condensers is then 
given by 
[55] V/V :=C:/ C 
or the potential differences are in inverse 
proportion to the capacities. If the com- 
bined capacity of the two condensers is 
Co and the total potential drop in the 
condensers is Vo the voltage across one 
of the condensers is given by 
[56] Vi=CeoV fC, volts. 

If a thin cylindrical metallic shell is 
imagined to be inserted in the rubber in- 
sulation at a distance of 0.01 inch from 
the wire, the outer radius of the insula- 


tion in the resulting condenser will be ' 


0.102+-0.01 or 0.112 inch. The capacity 

of this condenser by [52] is 

C=0.0388 3.5/ (log 0.112/0.102)=3.35 mi- 
crofarads per mile. 

With a voltage of 10,000 volts im- 
pressed between the wire and lead sheath, 
the voltage impressed upon the inner con- 
denser by [56] is 

V =0.253 X10,000/3.35=755 volts. 

Answer to Question c. 

If a thin cylindrical metallic shell is 
now inserted in the rubber insulation at 
a distance of 0.01 inch from the lead 
sheath, the internal radius of the insula- 
tion in the resulting condenser will be 
0.352—0.01 or 0.342 inch, and the exter- 
nal radius will be 0.352 inch. The capac- 


ity of this condenser by [52] is 
=0.0388 3.5/ (log 0.352/0.342) =11.0 
microfarads per mile. 

The voltage drop in this condenser un- 
der the conditions of Question (b) by 
[56] will be 

V=0.253X10,000/11.0—=231 volts. 

As a result of these calculations it 
may be seen that the electric stresses in 
such a cable are not distributed uniform- 
ly throughout the insulating material, the 
greatest stress existing in that part of the 
insulation which is in contact with the 
wire. Since minor stresses are imposed 
upon that part of the material which is 
in contact with the sheath it may be pos- 
sible to substitute for the rubber at this 
point a cheaper material of lower dielec- 
tric strength. The following results, 
however, indicate the necessity of choos- 
ing a material of proper specific inductive 
capacity for this purpose. 


Answer to Question d. 

The radius of the rubber insulation at 
a point midway between the wire and 
the sheath is 0.125+0.102 or 0.227 inch. 
The capacity of a condenser of these 
dimensions by [52] is 

C=0.0388X3.5/ (log 0.227/0.102) =0.391 

microfarads per mil4. 

The voltage drop between the wire and 
a point midway between the wire and 
the sheath by [56] is 

V =0.253 X10,000/0.391—6,470 volts. 


Answer to Question e. 

Since the internal radius of the gutta- 
percha is 0.125+0.102 or 0.227 inch and 
the outer radius is 0.352 inch, the capacity 
of the external condenser by [52] is 

C=0.0388X 4.5/ (log 0.352/0.227 ) =0.918 

microfarads per mile. 

The joint capacity of the inner (rubber- 
insulated) and the outer (guttapercha- 
insulated) condenser by [54] is 

C=0.3910.918/ (0.391-+-0.918 ) —0.274 

microfarads per mile. 

The potential drop in the inner con- 
denser by [56] is 

V =0.274X10,000/0.391=7,000 volts. 

The potential drop in the outer con- 

denser by [56] is 
V=0.274X10,000/0.918—=3,000 volts. 

The use of an outer layer of gutta- 
percha has then raised the potential drop 
in the inner layer of rubber from 6,470 
volts to 7,000 volts. This increase is due 
to the fact that the guttapercha has a 
higher specific inductive capacity than the 
rubber. 

This principle is utilized in the manu- 
facture of cables, the insulation being 
graded in proportion to the stresses ex- 
isting within the cables. By selecting for 
the outer layer a cheaper insulation with 
a specific inductive capacity not materially 
greater than thatvof the inner laver the 
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ALTERNATING CURRENTS. 
Problem 88. 


A three-phase transmission line 10 miles long consists of 250,000- 
circular-mil cables equally spaced two feet apart. The resistance 
and reactance of this line at 25 cycles are 0.228 and 0.244 ohm per 
conductor per mile. A constant induction-motor load taking 5,500 
kilowatts at 0.916 power-factor and with a line voltage of 13,200 
volts is at the end of this line. The generating station has a full- 
load capacity of 325 amperes per conductor. A synchronous motor 
is to be added at the load both to compensate for the lagging current 
taken by the induction motors and to supply additional 
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power. 


Assume that the efficiency of this synchronous motor is 


92.5 per cent at full load and unit power-factor. The voltage at the 


load is maintained constant and the frequency is 25 cycles. 


(a) Cal- 


culate the kilovolt-ampere capacity of the synchronous motor so that 
the generating station can deliver its full load at unit power-factor. 


(b) What additional load can the synchronous motor supply ? 


(c) 


At what power-factor will it be necessary for the synchronous motor 


to operate? 


(d) What is the necessary line voltage at the generat- 


ing station before and after the synchronous motor is added? 


potential stresses will differ but little 
from those existing within a uniform 
insulating material and there will be con- 
siderable saving in the cost of the in- 
sulating material. 


SOLUTION OF PROBLEM 88. 

Answer to Question a. 

In solving alternating-current prob- 
lems it is usually best, when considering 
circuits that are connected in parallel, 
to take the voltage across the parallel 
branches along the horizontal axis. When 
considering circuits that are connected in 
series it is usually best to take the cur- 
rent in them along the horizontal axis. 
The vector diagram that shows the rela- 
tions that exist between the line current 
and the voltages at the generating station 
and at the load is given in Fig. 42a. 
Since this is a simple series circuit 
the current is drawn horizontally. The 
resistance and reactance of the line are 
2.28 ohms and 2.44 ohms per conductor. 
The line current is 325 amperes. The 
voltage per phase (i. e., between line and 
neutral) is 13,200/V3 at the motor load 


I Ir Vg 
Ix 
Vm 
Fig. 42a. 


and is unknown at the generating station. 
The line current and the voltage at the 
generating station, Vx, are in phase. 
From this diagram it is readily seen that 
(J "e—Ir)’+ Ch) = Vn? 
I w= 13,200/ V3=7,620 volts. 
[r=325 2.28741 volts. 
[¥=325 2.44793 volts. 
P e=7414 V7,620°—793? 
=—8.,320 volts. 
The line voltage at the generating sta- 
tion is 


V =8,320X V3 
=14,400 volts. 

This part of the problem is so simple 
that it makes no difference in what di- 
rection the current vector is drawn. The 
solution has given us not only the neces- 
sary voltage at the generating station but 
also the phase angle, Ø, between the line 


Fig. 43a. 


current and the voltage at the motor 
load. 
sin @ =793/7,620 
=0.104 
cos & =7,580/7,620 
—=0.995. 

The current that the synchronous mo- 
tor must take in order to satisfy the con- 
ditions of the problem is found by solv- 
ing the vector diagram given in Fig. 43a. 

It is now best to draw the voltage at 
the load along the horizontal axis. The 
line current taken by induction motor is 
by [42a] 

1:=5,500,000/ ( V3 X 13,200 0.916) 
=263 amperes. 

When we use the phase voltage as that 
between the line and neutral, then line 
current is the phase current. The hori- 
zontal and vertical components of the 
phase current of the induction motor are 

(71) 1= 263% 0.916 
a4] 
sin ĝi = V 1—0.916" 
=0.40 
(Ii )r=—263 0.40 


=—105. 
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The horizontal and vertical compon- 
ents of the total line current are 
In=325X 0.995 
=323 
[v=325X0.104 
=33.8. 
323=241+ (/s)n 
(/s)»n=82 
33.8—=—105+ (/s)+ 
(Is) v=139. 
Is=V 8274-139? 
=161 amperes. 
The rated kilovolt-ampere capacity of 
the synchronous motor must be 
Kv.-a.=V3X13.2X161 
=3,680. 


Answer to Question b. 

The power supplied to the synchronous 
motor equals three times the power sup- 
plied per phase, which is the phase volt- 
age, 7,620, multiplied by the component of 
the current which is in phase with this 
voltage, îi. e., the horizontal component of 
the current. 

Power=3X 7,620 82/ 1,000 
=1,875 kilowatts. 

The losses in a synchronous motor are 
the friction and windage, the core loss 
due to rotation, the armature resistance 
loss and the copper loss in the field wind- 
ing. Of these the first and third are in- 
dependent of the power-factor at which 
the motor is operated. The first is con- 
stant and the third depends only on the 
value of the armature current. The core 
loss due to rotation and the copper loss 
in the field vary with the power-factor. 
The former is probably less and the lat- 
ter somewhat greater than they would be 
at unit power-factor, but in this problem 
it is close enough to assume that they are 
the same as at unit power-factor. The 
entire losses will then be the same as they 
would be when the motor delivers its full 
load and operates at unit power-factor. 
With a rating of 3,680 kilovolt-amperes 
and an efficiency of 92.5 per cent, the 
full-load losses are: 

(1.00—0.925) *3,680=276 kilowatts. 


By [26a] 


By [27a] 


Fig. 44a. 


The output of the motor under the con- 
ditions given in this problem is 
P=1,875—276 
=1,600 kilowatts. 
This is the additional load that the 
synchronous motor can supply. 
Answer to Question c. 
The power-factor of the synchronous 
motor is by [28a] 
P.F.—82/161 
=0.503. 
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DIRECT CURRENTS. 
Problem 39. 


A public hall 60 feet wide, 100 feet long and 25 feet high has 
an unbroken white ceiling and is to be illuminated by tungsten 
lamps mounted in silvered reflectors and placed close to the ceil- 
ing. The power rating, lumens, life and cost of certain sizes of 
vacuous tungsten lamps are as follows: 


Rated watts. Lumens. Life in hours. Cost. 
100 908 1,000 $0.70 
150 1,430 1,000 1.10 
250 2,450 1,000 1.80 
400 4,070 1,000 2.90 


Assuming that one-half of the lumens emitted by each lamp 
are absorbed by the reflector, ceiling and side-walls, and that the 
average illumination on a plane three feet from the floor is to be 
three lumens per square foot, find (a) the proper size and loca- 
tion of the lamps and (b) the annual cost of lighting this hall, in- 
cluding the cost of lamp renewal, if the electric energy costs 10 
cents per kilowatt-hour and the hall is used four hours in the 
evening 100 times a year. 


This problem illustrates the essential principles of illumination 
design. 

ALTERNATING CURRENTS. 

Problem 89, Part I. | 

An air-core reactor is connected in series with a condenser. The 
reactor has a resistance of 5 ohms and an inductance of 25 milhenrys. 
The condenser has a capacity of 31.2 microfarads. An analysis of 
the wave form of the voltage impressed on this circuit shows that 
it contains a fundamental with a maximum value of 300 volts, a 
third harmonic with a maximum value of 100 volts, and a fifth 
harmonic with a maximum value of 80 volts. The fundamental 
frequency is 60 cycles. The higher harmonics are so small as to 
be negligible. (a) What are the ampere values of the fundamental, 
the third and the fifth harmonic currents? (b) What is the total 
current? (c) What is the voltage across the reactor? What is 
the voltage across the condenser? (d) What is the power supplied 
to the circuit? 

Part II. 

An air-core reactor is connected in parallel with a condenser. The 
reactor has a resistance of 5 ohms and an induction of 25 milhenrys. 
The condenser has a capacity of 30.3 microfarads. The same volt- 
age wave as in Part I is impressed on this circuit. (a) What are 
the ampere values of the fundamental, the third harmonic and the 
fifth harmonic currents supplied to this circuit? (b) What is the 
total current? (c) What is the current in the reactor? What is 
the current in the condenser? (d) What is the power supplied to 
the circuit? 


Answers to the above problems and two new problems will be 
printed in the next issue. 
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Answer to Question d. 

The voltage necessary at the generating 
station after the synchronous motor is 
added was calculated in Question (a) 
and is 14,400 volts. 

The voltage necessary at the generat- 
ing station before the synchronous motor 
was added is found by solving the vector 
diagram given in Fig. 44a. In this case 


we have a simple series circuit so that 
the current will be taken along the hori- 
zontal axis. The horizontal and vertical 
components of the voltage at the load, 
Vm, are 
(17m) 1=7,620X 0.916 
=6.980 
(I’m) e=7.620X0.40 
=3,050. 
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By [19a] (Ve)»=6,980+263 2.28 
=7,580 
(V4) +=3,050+263 X 2.44 
=3,690. 
By [20a] V s= V 7,580°+3,690° 
=8,430 volts. 


The line voltage is V3X8,430=14,600 
volts. 

a 
Philadelphia Section Meeting. 
The annual meeting of the Phila- 

delphia Electric Company Section, Na- 
tional Electric Light Association, on 
May 18, brought to a close an unusually 
successful year. The number of mem- 
bers attending the Section meetings 
this year was the largest in the Sec- 
tion’s history, reaching the grand total 
or 3,451 for seven meetings, an aver- 
age of 493. The meetings this year 
have not only been well attended but 
remarkable enthusiasm has marked 
every meeting and the “get-together” 
spirit has been developed with most 
satisfying results. During this year the 
Section’s Concert Band of 25 pieces 
was organized and developed to a high 
degree of efficiency. Plans have been 
drawn for a Section club house and 
restaurant. Educational courses con- 
sisting of classes in mathematics, 
salesmanship, electrical engineering, ac- 
counting and bookkeeping were inagu- 
urated, and the results of the first year 
in this work are gratifying. There were 
1,737 requests made upon the Section 
Library for books and periodicals. The 
Membership Committee added 116 new 
members to the roll, making the net 
membership 888. 

The large meeting of the year was 
“Ladies’ Night,” held in January, at 
which approximately 1,400 of the mem- 
bers and their ladies were in attend- 
ance. 

The Departmental Branches too have 
been unusually successful. There was 
an average attendance of 75 at these 
meetings, of which 29 were held. 

A departure for an annual meeting 
was the presentation of a subject of 
particular interest to aerial linemen. W. 
A. LaDue, division superintendent of 
the Public Service Electric Company, 
of New Jersey, delivered a very able 
lecture upon aerial line construction and 
spoke especially of the installation in 
the northern part of New Jersey in 
the vicinity of Newark. Mr. LaDue’s 
talk was profusely illustrated with 
lantern slides and an item of particular 
interest consisted of two reels of mo- 
tion pictures made at the time the 13,- 
200-volt cable was being erected. 

Section officers for the coming year 
were elected as follows: Chairman, H. 
P. Liversidge: vice-chairman, A. R. 
Granger: secretary, A. L. Atmore: Ex- 
ecutive Committee, H. Carl Albrecht, 
W. B. Ahern, Frank T. Adams. 

The meeting was concluded with the 
usual vaudeville entertainment. 
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Southwestern Electrical and Gas Association. ` 


Annual Convention at Galveston, Tex., May 19-22. 


Closer relations with the public 
through increased publicity, by widen- 
ing the scope of the organization’s 
work and otherwise, was the keynote 
of the eleventh annual convention of 
the Southwestern Electrical and Gas 
Association, which convened at the 
Hotel Galvez, Galveston, Tex., on 
May 19 to 22, inclusive. In both the 
annual address of President D. G. 
Fisher, and the annual report of Sec- 
retary H. S. Cooper the need in this 
connection was sounded and the sug- 
gestions advanced met with the hearty 
approval of those assembled. 

On the opening of the convention, 
Mart H. Royston, city attorney of 
Galveston, extended a cordial welcome 


Left Half of Group 


to the delegates. John A. Bonner, of 

Houston, in appropriate language ac- 

cepted the hospitality extended. 
Secretary’s Report. 

‘Most comprehensive was the report 
of Secretary Cooper on association 
affairs. He reported that new compa- 
nies were conservative about joining 
the association and that when utilities 
changed hands almost invariably the 
missionary work with the succeeding 
company has to be done all over 
again. Mr. Cooper urged individuals 
represented in the association to work 
for new In telling of the 
growth of the office work during the 
past year, of the increased demands 
upon it and the need of even greater 
expansion, Secretary Cooper said that 
since the 1914 meeting the office had 
answered 225 inquiries. He also rec- 
ommended widening the scope of the 
work to include questions of policy as 
well as those of mere operation. He 
voiced the need of a technical assistant 
to the secretary, an understudy to take 


members. 


up the work should there be any 
abrupt change in office conditions, and 
funds to enable the secretary to visit 
personally during the year all plants 
of company members. He urged 
greater use of the office by members 
and sought appointment of a commit- 
tee on public relations to pass on mat- 
ters involving questions of policy sep- 
arate from those of operation. The 
secretary's membership report showed 
that, in spite of unfavorable business 
conditions during the past year, there 
was an increase in membership, there 
being at present an active membership 
of 229. There was a total registration 
of about 400 during the sessions of the 
convention. 


judgment of the people is often wrong. 
Our systems of government are found- 
ed on the theory that the people rule, 
and that their final judgment is right. 
Surely, therefore, it is the part of 
wisdom to lay our case fully and fairly 
before the tribunal to which we must 
appeal. There is, I believe, a big need 
for closer co-operation between the 
public and the public utilities of the 
Southwest. No better code of prin- 
ciples could be adopted, as a starter, 
than those laid down by President 
Wilson in his address before the mid- 
winter meeting of the American Elec- 
tric Railway Association, which are: 
“First: The rule of publicity—not 
doing anything under cover—letting 


at Convention of Southwestern Electrical and Gas Association. 


President’s Address. 

D. G. Fisher, of the Southern Trac- 
tion Company, Dallas, in his presiden- 
tial address first reviewed the history 
of the association and its stated ob- 
jects. The past year has been a stren- 
uous one for all of the members. “The 
various public utilities have been pass- 
ing through a critical period,” said Mr. 
Fisher, “not so much by reason of any 
changes in the methods of doing busi- 
ness, but because of the attitude of 
the general public towards all public 
utilities, as well as from the problems 
arising through the evolution of gov- 
ernmental regulation. There is a 
great need of effective publicity. Dur- 
ing many years the practice of public 
service corporations was to observe 
silence as to all their affairs. There 
is little cause for wonder that as a 
result of this practice, the public be- 
came imbued with suspicion and dis- 
trust. Prejudice and misconceptions 
were formed against which the utilities 
must now contend. The temporary 


the public know what you are doing 
and judge of it according as it is. 

“*Second: The full equivalent for 
money you receive. 

“*‘Third: A certain kind of con- 
science in business, a certain feeling 
that we are after all in this world be- 
Cause we are expected to make good 
according to the standards of the peo- 
ple we live with. 

“Fourth: The rule of having the 
spirit of service.’ ” 

Speaking of the competition of “jit- 
ney” buses, President Fisher called at- 
tention to the “jitneys” in other 
branches of public service besides that 
of the street railway. The street rail- 
ways have for a long time had their 
‘Jitneys” in small numbers, so small 
that their effect was hardly felt and 
but little attention paid to them; but 
suddenly through unforeseen and un- 
preventable causes the “jitney” grew 
from a dwarf to a giant in a few 
months. The lesson of the “jitney” 
should be taken to heart by every 
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other kind of public service, besides 
the street railways, and these indus- 
tries should be in a better state of pre- 
paredness than were the street rail- 
ways in this instance. 

After listening to the president’s ad- 
dress the meeting divided itself into 
two sessions, those interested in rail- 
road problems taking up subjects of 
interest to them and those interested 
in gas problems carrying out a pro- 
gram on gas subjects. 

Among the papers read at the after- 
noon meeting was one by G. W. Smith, 
electrical engineer of the San Antonio 
Traction Company, entitled “Rail 
Welding” and another by H. T. Sulli- 
van, of Houston, on “A Study of the 
Jitney.” The whole afternoon was de- 
voted to the discussion of these and 
„ther subjects of particular interest to 
street railways. | 

Boiler-Room Economy. 
On Thursday morning separate ses- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


regarded as an important advance in 
the burning of Texas lignite and it 
will be tried at a number of plants to 
which lignite is accessible. Others 
taking part in the discussion were H. 
S. Cooper, Dallas; Charles W. Rogers, 
Doherty Operating Company, New 
York; G. W. Smith, San Antonio; R. 
J. Irvine, San Angelo; W. F. Schmau- 
der, Dallas, Tex. 

The morning session was concluded 
by the reading of a paper by Martin 
J. Wolf, general sales manager, W. 
N. Matthews & Brother, St. Louis, 
Mo., on the subject “Modern Electri- 
cal Commercial Distribution.” The 
paper summarized the most important 
principles of salesmanship and adver- 
tising and strongly urged hearty co- 
operation between utilities, manufactur- 
ers, jobbers and contractors. 

Accident Prevention. 

The most popular speaker at the 

convention was Charles B. Scott, of 
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extent of fatal and serious accidents 
among employees. It was found that 
40,000 workmen perished from acci- 
dents in this country each year and 
about 2,000,000 were injured, entailing 
a total economic loss of $400,000,000 
per year. From a realization of these 
facts arose efforts for the conservation 
of life and limb, beginning with a close 
study of the problems. This disclosed 
that about 15 per cent of industrial 
accidents originate from mechanical or 
physical hazards of plant equipment, 
while the remaining 85 per cent are 
due to failure of the human element, 
carelessness, negligence, etc. About 
the same ratio exists in the electrical 
industry. This showed the imperative 
reed of enlisting the active co-opera- 
tion of the employees, which can be 
done by first showing them that the 
employer is fully interested by remov- 
ing the physical hazards of the em- 
ployment as far as is possible, then 


Group at Convention of Southwestern Electrical and Gas Assoclation.—Right Half. 


sions were held for those interested in 
light and power subjects and for those 
interested in accounting. F. N. Law- 
ton, manager, Wichita Falls Electric 
Company, Wichita Falls, Tex., read a 
paper on “Boiler-Room Wastes and 
Economies.” He detailed his experi- 
ence and pointed out particularly that 
if a boiler room was well kept it usu- 
ally indicated that the firing was eco- 
nomically done. If, however, the 
floor was dirty and the brass part un- 
polished it usually indicated careless- 
ness and inefficient firing. 

F. A. Matthes, Long View, Tex., 
spoke of the practice now in use at his 
plant of burning Texas lignite by op- 
crating the boiler with divided air- 
tight ash pit, under control with forced 
craft through the bridge wall under 
the furnace grate. He stated that with 
this fuel it was possible to generate 
from 185 to 190 horsepower on a boiler 
rated at 150 horsepower. Mr. Matthes 
said he was able to get this result with 
either green or dry lignite. This is 


the Middle West Utilities Company, 
Chicago, Ill, who spoke on “Impor- 
tant Factors in Accident Prevention.” 
Mr. Scott is secretary of the Accident 
Committee of the National Electric 
Light Association, and a member of 
the leading safety organizations, in- 
cluding the National Council of Safety. 
He spoke at first of the nation-wide 
safety movement of the last few years 
and of the co-operative efforts of some 


‘of the largest associations of employ- 


ers. Among the material results of 
this work is the development of an 
ideal first-aid jar and the standardiza- 
tion of danger and safety signs. The 
Bureau of Safety, with which Mr. Scott 
is actively connected, devotes itself 
particularly to safety propaganda 
among utility companies, who should 
take a prominent part in safety work, 
not only among their employees, but 
among the general public with whom 
they come in such close contact. 
Industrial safety work began when 
large employers realized the enormous 


impressing on them that self interest 
and consideration of their families re- 
quires that they exercise the utmost 
care. Street-railway and other trans- 
portation companies have had to un- 
certake safety propaganda to educate 
the public to greater care; other utili- 
ties should do so also and should take 
pride in securing a reputation for ac- 
tive safety work. Such work should 
have primarily not an economic basis, 
but one of humanity and love. 

A vote of thanks was extended to 
Mr. Scott for coming to Galveston and 
giving the association the benefit of 
his extended experience. 

Hartwell Jalonick, commercial engi- 
neer, Texas Power & Light Company. 
Dallas, read a paper on “The Commer- 
cialization of the Central Station’s Or- 
ganization.” He pointed out that the 
same principles that are involved in 
salesmanship in a specific way may be 
applied to the general work of the cen- 
tral-station organization in all its de- 
partments and emphasized that for- 
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such an organization to be successful 
all of its employees must appreciate 
that fact. 


Advertising Influence of Employee. 


At the Friday morning session “The 
Advertising Influence of the Em- 
ployee” was the subject of a paper 
presented by F. R. Slater, Dallas, Tex. 
He called attention to the important 
effect produced by the personality of 
the employee on the esteem in which 
the utility is held by the public. So 
important was the subject treated by 
Mr. Slater, according to the idea of 
President Fisher, that several others 
were called upon to discuss this sub- 
ject. Among those who responded 
were H. F. Cameron, Lake Charles, 
La.; Fred Johnson, St. Louis, Mo.; 
J.*C. Kenneday, Brenham, Tex.: Alba 
H. Warren, Galveston; D. S. Mair, 
Houston; and Richard Meriweather, 
Dallas. 

In these discussions the expressed 
sentiment was unanimous that the per- 
sonality of employees—the individual 
human elements of the organization— 
has a large advertising influence; that 
personality affects salesmanship: that 
the public forms its opinions about a 
corporation more in accordance with 
the conduct of the workmen than with 
that of the officials, although as it was 
pointed out by Harry Glass, of Dal- 
las, who also spoke briefly, “every man 
—from the office boy to the president 
—is a personal factor in business and 
salesmanship.” He indicated that the 
broadest field of influence is that 
wherein the character of the company 
may be successfully explained by the 
employee among his associates. 

In the absence of A. V. Wainright, 
of Abilene, who was unable to attend, 
F. A. Matthes, of Longview, read the 
former’s paper on “What the South- 
western Electrical and Gas Association 
Can Do For Me.” 

The morning session closed with a 
paper on “The Positive and Negative 
Elements in Trade,” by Fred Johnson, 
St. Louis, Mo. The existence of the 
buyer and seller is essentially depend- 
ent on each other in properly regulated 
channels of trade, and there should be 
the closest possible co-operation be- 
tween the two, according to Mr. John- 
son. If properly followed out this 
will result in the formation of a useful 
potential that has in its ultimate effect 
a convergence of the positive and neg- 
ative elements in trade. 


Simplified Accounting System 
Approved. 


A separate session was held Friday 
afternoon for the accountants at which 
the report of the Accounting Commit- 
tee, outlining a proposed simplified 
system of accounting for medium and 
small public utilities of railway, light 
and power, gas, water and ice, was 
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considered and approved. It is ex- 
pected that this system of accounting 
will be of great aid to all utility com- 
panies, but especially to the small util- 
ity companies that are unable to 
maintain an accounting department. 
The report is exhaustive in its com- 
pleteness, giving in detail how to han- 
dle the accounts in every department 
of the work. C. E. Calder, of Dallas, 
presided at the accountant’s session. 

Welfare Work Among Employees. 

The last session for topical discus- 
sion of light and power matters oc- 
curred Friday afternoon coincident 
with that of the accountants. Richard 
Meriweather, general superintendent, 
Dallas Street Railways, presented a 
paper on “Welfare and Educational 
Work Among Employees: Its Value 
as an Operating Investment.” The 
paper strongly advocated such work 
among street-railway men. The read- 
ing of this paper Precipitated lively 
discussion by the prominent members 
of the association, including David 
Daly, Houston; A. H. Warren, Gal- 
veston; W. A. Sullivan, Freeport; V. 
W. Berry, Fort Worth: H. S. Cooper, 
Dallas; J. S. Cowles, Freeport. 

David Daly said that one feature of 
the welfare work that had impressed 
him more than anything else perhaps 
was the financial assistance rendered 
employees in case of distress. Build- 
ing shower baths, auditoriums, thea- 
ters or furnishing libraries may fail to 
arouse the appreciation of employees, 
but financial assistance in a time of 
real need makes him feel that the 
company is human, that it has an in- 
terest in his welfare. ‘Mr. Daly also 
spoke of a little pamphlet issued by 
the Galveston-Houston Electric Rail- 
way Company, called “The Organiza- 
tion.” It was a heart-to-heart talk be- 
tween the manager and the men on 
the job. The idea of the pamphlet 
was to encourage thrift and an inter- 
est on the part of the employees in 
Fetty detailed economies. Prizes were 
offered for thrift suggestions and a 
surprising number of these were re- 
ceived. A. H. Warren voiced the opin- 
ion that mutual benefit associations 
were very wonderful breeders of loy- 
alty. These associations so far as 
possible should be handled by the men 
themselves and not by the manage- 
ment of the company. 

At the Saturday morning session, 
the committee appointed on the presi- 
dent’s address reported approval of 
the recommendations of President 
Fisher that a committee, whose duty 
it would be to act on matters involv- 
ing the public relations of public util- 
ity companies should be appointed. 
The report of the committee was 


‘adopted and the incoming president 


was authorized to make the appoint- 
ment. 
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Election of Officers. 
Officers were elected for the ensuing 
year, as follows: 


President, David Daly, Houston, 
Tex. 

First vice-president, F. R. Slater, 
Dallas, Tex. 


Second vice-president, H. C. Morris, 
Dallas, Tex. 

Third vice-president, D. A. Hegarty, 
Houston, Tex. 

Treasurer, J. W. Walker, 
Tex. 

Secretary, H. S. Cooper, Dallas, Tex. 

The Executive Committee will se- 
lect the next place of meeting, but in 
all probability Galveston will again be 
chosen. Galveston is popularly known 
as the Atlantic City of the South and 
in conjunction with the Hotel Galvez 
makes a delightful place to hold a con- 
vention. 


Dallas, 


Entertainment. 

Surf bathing, provided compliment- 
ary by the Galveston Commercial As- 
sociation, was indulged in freely by the 
delegates to the convention during the 
four days. The grand ball at Hotel 
Galvez given by the Suppliers’ Section 
on Wednesday evening, and the enter- 
tainment provided on Friday evening 
by the Jovian Order, were the two 
principal features of the convention en- 
tertainment. 

There being no formal entertainments 
provided for Saturday, the last day of 
the convention, the delegates went 
sightseeing, boating and fishing. While 
the Jovians were giving their enter- 
tainment, the ladies played cards and 
took part in guessing contests for 
which suitable prizes were offered 
jointly by the association, the Suppli- 
er's Section and members of the Jo- 
vian Order. 

Of those attending the convention 15 
were initiated into the Jovian Or- 
der. It was said that the staging of 
the initiation and rejuvenation was the 
most complete of any ever held in the 
South. After the initiation a dinner 
was served at Colomba’s Cafe on the 
beach at which Ell C. Bennett pre- 
sided as toastmaster. Talks were 
made by W. J. Drury, Arthur J. Binz, 
W. B. Head, H. S. Cooper, Fred M. 
Lege, Jr., Martin J. Wolf and Fred 
Johnson. Cabaret singers, dancers and 
impersonators also provided entertain- 
ment. 

A great many prominent Jovians at- 
tended the convention and witnessed 
the rejuvenation, among whom were 
C. W. Hobson (No. 1) and Charles A. 
Newning (No. 2). 

—— eee 
Argentine Imports. 

There was a heavy decline in the im- 
portation of electrical goods into Ar- 
gentina last year, the official returns 
showing a total of $6,830,000, as com- 
pared with $9,840,000 in 1913. 
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Principles of Scientific Street 
Lighting. 

A meeting of the Chicago Section of 
the Illuminating Engineering Society was 
held in Chicago on the evening of May 
21 at which Arthur J. Sweet, of Milwau- 
kee, Wis., presented a paper entitled “The 
Principles of Scientific Street Lighting.” 

In the introduction to this paper the 
author stated that heretofore the pre- 
vailing practice in street lighting has not 
been along strictly scientific and engineer- 
ing lines. No comprehensive scientific 
study of street lighting has been made. 
An analytical consideration of the prob- 
lem shows that there are three chief rea- 
sons for lighting city streets at night; 
` these are for the safety and convenience 
of the public, for advertising value and 
for esthetic value. The first of these 
can be subdivided into safety from col- 
lision, safety from attack, and conven- 
ience in recognizing the passer-by. These 
three constitute the major purposes which 
should be fulfilled by any thoroughly 
satisfactory street-lighting system. Further 
considerations are provision for great- 
er safety from burglary, convenience in 
avoiding stumbling and avoiding puddles, 
and also in giving a general sense of 
security. The advertising value of good 
street lighting is being recognized in the 
many so-called white-way installations 
which have sprung up during the past 
ten years. Many of these, however, are 
sadly lacking from a scientific standpoint. 
It is doubtless true that streets lighted 
so as to meet the requirements of safety 
and convenience of the public have for 
any given expenditure better advertising 
value than the prevailing glaringly lighted 
white ways. Since 1905 there has grown 
in many sections of the country a move- 
ment for greater consideration of es- 
thetic effects in street lighting. The re- 
sult has been a choice of somewhat more 
ornamental types of posts and lamps. 
Esthetic effects are obtainable in a scien- 
tifically designed street-lighting system 
which meets the more important consid- 
eration of safety and convenience. 

Taking up the nature of night vision, 
Mr. Sweet showed that this is accom- 
plished either by silhouette effect, illumi- 
nation effect, glint effect or shadow effect. 
The first of these is made use of in 
streets which have bright spots near 
lamps that are spaced a considerable dis- 
tance apart. Illumination effect requires 
a reasonably uniform illumination 
throughout the street and of sufficient 
intensity to be able to discern the fea- 
tures of a passer-by. Glint effect and 
shadow effect are minor means for de- 
tecting either puddles or obstructions on 
the sidewalk or street surface. The 
greater the illumination effect, the less is 
the silhouette effect obtainable. There- 
fore. a scientific street-lighting installa- 
tion must produce conditions favorable 
to either one or the other of these two 
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methods of discernment. If any serious 
attempt is to be made to meet the major 
requirements of street lighting, it is nec- 
essary to design the installation so that 
illumination effect will be employed. This 
provides adequate illumination upon the 
face of all objects along the street. This 
ccnsideration was recognized in the effort 


- made in England to draw up:a standard 


specification for street lighting, in which 
it was recommended that the minimum 
horizontal illumination be accepted as the 
measure of effectiveness of any street- 
lighting installation. Although this as- 
sumes practical uniformity of illumina- 
tion, a ratio of maximum to minimum 
illumination of between 5 to 1 and 10 to 
1 is as near to uniformity as is prac- 
tically attainable without excessive cost. 
The question as to which type of dis- 
cernment should be depended on is de- 
termined by the funds available for street 
lighting. If the appropriation available 
is very small, then the attainment of ap- 
proximately uniform illumination along 
the street will give such a low illumina- 
tion value as to be inadequate in meet- 
ing the necessary requirements. Under 
this condition, therefore, it would be bet- 
ter to depend on silhouette effect and pro- 
vide lamps at larger distances. In this 
case, however, these lamps can be so 
designed and placed as to permit, by the 
latter addition of intermediate lamps, of 
obtaining reasonably good uniformity of 
illumination throughout the street. To 
secure the minimum of 0.02 foot-candle, 
which is necessary for good discernment 
by illumination effect, at any point in the 


street costs about 15 cents per running 


foot of street per year. At expenditures 
above this the illumination will be de- 
cidedly improved. At present prevailing 
practice calls for about 7.5 cents per run- 
ning foot of street per year for typical 
residence districts in which an _ inclosed 
arc lamp is provided at each street inter- 
section. Consequently by doubling this 
expenditure a very satisfactory degree of 
uniformity and high character of street 
lighting is obtainable. j 
There are three almost self-evident 
principles that must be followed in street 
lighting; these are to generate the light 
economically, to utilize the light econom- 
ically, and to leave the eye in an efficient 
condition to perform its functions. The 
first of these principles has been given 
much consideration, particularly in re- 
cent years, through the development of 
improved light sources giving greatly in- 
creased efficiency of light production. 
However, there has not been the most 
sensible selection of lamp units, even in 
this respect, in many cases. If the in- 
vestment in lamps is very heavy, the fixed 
charges on this decrease the amount 
available from the total street-lighting ap- 
propriation that remains for operation 
and maintenance. Mr. Sweet showed 
graphically how the amount of light ob- 
tainable for $1 has been increased by the 
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development of improved types of lamps. 
This was analyzed into the total light 
generated, the light wasted in the direc- 
tion of the sky, light wasted in the lamp 
equipment, light wasted against building 
fronts, light actually falling upon the 
street, and finally minimum illumination 
cbtainable between units. This showed 
in a very striking manner that in all units 
a great deal of light is wasted, but that 
in some of the more recent types there 
has been improvement in throwing more 
of the light into useful directions and 
distributing it more uniformly; no type 
of lamp gives an ideal distribution, how- 
ever. 

In discussing how best to utilize the 
light generated, Mr. Sweet showed that if 
the money available is less than requisite 
to provide illumination intensity -for dis- 
cernment by illumination effect, the light 
distribution should bee such as to pro- 
duce conditions most favorable to dis- 
cernment by silhouette effect. If larger 
amounts are available, then approximate- 
ly uniform illumination should be pro- 
vided. Where liberal appropriations.can 
be had, a higher intensity of uniform 
illumination, together with some lighting 
of building fronts can be provided. For 
illumination by silhouette effect the in- 
tensity must be about 0.2 foot-candle. 

A number of prototype curves typical 
cf the light distribution required for pro- 
ducing sufficient illumination for sil- 
houette-effect and illumination-effect dis- 
cernment under different conditions of 
lamp size and lamp mounting height were 
shown. From these it is possible to select 
a size of lamp and mounting height to 
give the effect desired without undue 
waste. To secure approximately uniform 
illumination requires a ratio of spacing 
to mounting height of 8 to 1 or less 
than this. The prototype curves for the 
two effects are similar, which shows that 
by adding intermediate lamps silhouette- 
effect street lighting can be brought up 
to the ideals of illumination-effect light- 
ing. Respecting the lighting of building 
fronts Mr. Sweet stated that this can be 
accomplished most effectively by flood 
lighting and that any attempts to secure 
it by standard street-lighting equipment 
are as a rule uneconomical. 

As a check on the economical utiliza- 
tion of the light is the question of wheth- 
er it leaves the eye in condition to see 
effectively. This is the factor of glare 
in street lighting, which was discussed in 
an article by Mr. Sweet in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN of 
March 6, 1915, page 439. There is no 
advantage in providing a physically effi- 
cient street-lighting installation with good 
uniformity of distribution, if its visual 
effectiveness is reduced by 50 per cent, 
as is so often the case because of decided 
blinding effect from low-hung units. At- 
tention to this point permits of equally 
good final visual effect at greatly reduced 
illumination intensity. Blinding effect is 
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diminished by increase in mounting height 
of lamps or closer spacing of smaller 
units. As mounting heights decrease be- 
low 20 feet the blinding effect increases 
at a very rapid rate; as they increase 
over 50 feet, however, the gain in de- 
creased blinding effect becomes very 
small. Ocular discomfort, another fac- 
tor in what is commonly known as glare, 
is reduced by surrounding a brilliant 
street lamp with an inclosing globe. This 
alone, however, does not reduce the 
blinding effect due to the position of the 
lamp in the range of ordinary vision. 

Discussion of the paper was opened by 
Ray Palmer, commissioner of gas and 
electricity of the city of Chicago, who 
commended the paper for its valuable 
suggestions to the street-lighting engi- 
neer for getting greater value to the 
taxpayer for street-lighting appropria- 
tions. Mr. Palmer explained how Chi- 
cago had improved its street lighting in 
recent years along the lines recommend- 
ed in the paper. Flame lamps of 450 
watts and nitrogen-filled tungsten lamps 
of 300 watts are spaced on the average 
23 to the mile and mounted at 22 to 25 
feet. In certain residence districts 100- 
candlepower gas-filled lamps are used and 
spaced 75 to the mile. A municipal street- 
lighting system must satisfy the city au- 
thorities. particularly the aldermen. and 
at the same time protect the citizens, 
consequently pure engineering principles 
cannot always be followed. Chicago now 
has ahout 10.000 flame arcs and 9.000 
3(0-watt gas-filled tungsten lamps in use; 
the former cost about $50 per year. in- 
cluding operation, maintenance and fixed 
charges, whereas the latter cost but about 
$40 per year. Eastern cities are paving 
as high as $160 a year for similar units. 
A big saving is being effected for the 
taxpayers by making the 300-watt gas- 
filled lamp the standard unit. 

P. G. Nutting touched on the glare 
aspects of the street-lighting problem 
and called attention to difficulties in lamp 
mounting arising from dense foliage. 
L. N. Russell, city engineer, Elkhart, Ind., 
told of the need for the services of the 
illuminating engineer in properly design- 
ing street lighting. Such aid rendered 
to the city of Elkhart resulted in greatly 
improved street lighting and decreased 
cost. 

Harrington Emerson cited some in- 
stances of blinding effect and gave his 
opinion that ideal street lighting would 
be obtained by means of lamps mounted 
on high buildings and provided with re- 
flectors to throw the light down on the 
street. The need for good lighting is 
very important in order to secure effi- 
ciency and the cost of securing this is 
relatively trivial. 

J. N. Cadby gave the result of a cur- 
sory inquiry among a large number of 
laymen regarding the purposes of street- 
lighting; about 31 per cent said it was 
to enable one to find the way about. J. 
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R. Cravath mentioned the pioneer work 
done by Mr. Sweet in showing the im- 
portance and characteristics of blinding 
effect. Albert Scheible called attention 
to the value of throwing some light on 
building fronts. M. G. Lloyd commended 
Mr. Sweet for emphasizing the economic 
aspects of glare. 

In closing the discussion, Mr. Sweet 
said that Chicago was in advance of 
most cities in the matter of street light- 
ing. Foliage introduces a difficulty into 
street lighting. because it limits the pos- 
sible height of mounting. In Milwaukee 
residence districts it is possible to go up 
to 23 feet with center suspended lamps, 
but only to 15 feet with lamps mounted 
at the curb line. The solution is in the 
use of smaller lamps more closely spaced. 
In summing up the paper Mr. Sweet said 
his chief aim was to point out the com- 
mon wastes in street lighting which must 
be eliminated. to show the need for pro- 
viding reasonably uniform illumination 
and to insure that this be of adequate 
intensity at its minimum value. 

—__+--—___ 
How Bell Invented the Telephone. 

A brief report was given in the last 
issue of the annual meeting of the 
American Institute of Electrical Engi- 
neers, which was held on the evening 
cf May 18 in New York City. A list 
of the newly elected officers was in- 
cluded. 

Following the formal business of the 
evening, the Edison Medal was pre- 
sented to Alexander Graham Bell. S. 
S. Wheeler, chairman of the Edison 
Medal Committee, presided and an in- 
troductory address was made by 
Thomas A. Watson on “How Bell In- 
vented the Telephone.” 

Mr. Watson recalled the early days 
when he was employed in the shop of 
Charles Williams in Boston as a mech- 
anician. The principal electrical work 
done was in telegraph instruments and 
in experimental apparatus. In 1874 he 
began .working for Dr. Bell on an ex- 
perimental apparatus for a harmonic 
telegraph system. The idea involved 
in this was to superimpose upon one 
line a number of currents which were 
made and broken by the vibration of 
reeds having different periods. It was 
intended that receiving apparatus hav- 
ing corresponding natural periods 
would be set in vibration at the other 
end of the line. When more than two 
or three of these were used upon a 
single line, however, they were found 
to interfere with each other and it was 
realized that a simple make and break 
was not suitable for this purpose, but 
that sine waves would be necessary. 
Tt was this that suggested to Dr. Bell 
the possibility of transmitting speech. 
But this possibility was realized 
for some time afterward. 

On June 2, 1875. while Bell was lis- 
tening to one of the receivers of his 


not 
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harmonic telegraph he found that the 
pitch of a vibrating reed in another 
room could be distinguished. This 
gave a suggestion which finally led to 
an actual telephone. One of the early 
instruments consisted of a diaphragm 
to receive the sound waves and this in 
turn actuated a reed which vibrated in 
front of a magnet. A replica of this 
instrument was shown by Mr. Watson, 
the original now being in the National 
Museum at Washington. 

It was not until March 10, 1876, that 
the telephone first transmitted a com- 
plete sentence, which was “Watson, 
come here, I want you.” This was 
spoken by Dr. Bell and received by 
Mr. Watson in another building. Mr. 
Watson also exhibited the wire over 
which this first sentence was transmit- 
ted. When the laboratory was vacated 
in 1877 he carefully took the wire 
aown and labelled it for future iden- 
tification. 

The telephone was exhibited at the 
Centennial Exposition in Philadelphia 
in 1876. Lord Kelvin, then Sir William 
Thomson, was chairman of the Com- 
mittee on Electrical Exhibits and was 
much interested and impressed by 
Bell’s apparatus. At the meeting of 
the British Association for the Ad- 
vancement of Science in the following 
September he referred to it in his 
opening addresz:. 

Up to this time all tests of the tele- 
thone had been made on indoor wires. 
In the summer of 1876 experiments 
were made upon an outdoor line in 
Canada and on October 9, 1876, Bell 
and Watson carried on a long conver- 
sation over a telegraph line running 
between Boston and Cambridge, Mass. 
This was about two miles long. 

The successful working out of the 
telephone, as is the case with all in- 
ventions, was a matter of endless detail. 
Other tests were made later in 1876 on 
longer lines and in April, 1877, the first 
telephone line was constructed, four 
miles long, and practical operation was 


begun in _competition with the tele- 
graph. 
Mr. Watson then referred to the 


great work which has been done by 
telephone engineers since the early 
days, culminating in transcontinental 
telephony during the present year. 
Mr. Watson and Dr. Bell carried on 
conversation between New York and 
San Francisco at the formal opening 
of the line between those points on 
January 25. The amazing growth of 
the Bell system was referred to. while 
the use of the telephone throughout 
the world makes the statistics even 
larger. There are now 14,000,000 tele- 
phone stations in the world with 33.- 
000.000 miles of wire, over which 42,- 
000,000 conversations are made daily. 

The presentation of the Edison 
Medal to Dr. Bell was then made by 
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President-elect J. J. Carty, engineer of 
the American Telephone & Telegraph 
Company. In responding, Dr. Bell re- 
ferred to the work in the early days 
and the work which has been done 
since in developing the telephone by 
such men as Mr. Carty and his associ- 
ates. He pointed out that our different 
sense perceptions are due to vibra- 
‘tions of one kind or another and indi- 
cated that there were large fields not 
yet covered, as the limits of frequen- 
cies which can be perceived as sound 
and light are very restricted. In the 
great gap between the highest pitch 
of sound and the lowest pitch of per- 
ceptible radiant energy there are elec- 
trical vibrations which are used in 
wireless telegraphy and which may open 
a field for many other applications. 

In closing the meeting President P. 
M. Lincoln announced that Mr. Wat- 
son had that day been elected a fellow 
of the American Institute of Electrical 
Engineers. 

Annual Report of Board of Directors. 

The annual report of the Board of 
Directors of the American Institute of 
Electrical Engineers, which was pre- 
sented at the meeting, showed re- 
ceipts for the year of $112,774.42. The 
expenses amounted to $105,874.17, leav- 
ing a net revenue of over $6,900. Of 
this $2,138 was added to the surplus 
account. . 

There has been a net increase in 
membership during the year of 178, the 
total on April 30 being 8,054. ` 

The Standards Conimittee intends 
to presemt to the Board of Directors 
in June a revised edition of the Stand- 
ardization Rules for approval. 

——__——_.2---—______ 


Institute Directors Authorize New 


Section. 

The Board of Directors of the Amer- 
ican Institute of Electrical Engineers 
has granted authority for the organiza- 
tion of a section of the Institute in Den- 
ver, Colo. 

An Institute meeting was authorized 
to be held at Philadelphia on October 
11, and another at St. Louis on a date 
not yet fixed. 

—— ee : 
Electrically Conducting Oils. 

The electrician generally wants his oil 
to be an insulator, while the engineer 
does not much trouble whether or not his 
lubricant is a conductor of electricity. It 
is, however, important to know that cer- 
tain substances impair the insulating pow- 
er of oils. B. Holde noticed in 1900 that 
the heavy mineral oils will dissolve soaps 
(the alkali or alkaline-earth salts of the 
fatty acids), and form with them a kind 
of pasty ointment. These pastes did not 
resist the long continued action of wa- 
ter, however. From the Berichte of the 
Deutsche Chemische Gesellschaft, we see 
that the calcium and other salts of the 
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naphthalene acids resemble soaps, and that 
their emulsions with heavy mineral oils 
are not attacked by water. The naphtha- 
lene acids are by-products in refining lub- 
ricating oils. The naphthalene acids 
themselves, Holde finds, do not affect the 
insulating power of heavy mineral oils 
to any great extent; but the addition of 
soapy salts does. Whether this property 
could further be utilized is uncertain. 

There is a demand for conducting lub- 
ricants for rolling contacts; for these pur- 
poses, graphite seems more suitable than 
oil, however. Yet it is interesting to re- 
member that benzene is, according to M. 
M. Richter, rendered less liable to be- 
come electrified by friction, and to be 
ignited by the electric sparks which are 
dreaded in wool-washing, when magne- 
sium oleate is added to the benzene; the 
benzene thus treated conducts the cur- 
rent, as was demonstrated by G. Just.— 
Engineering. 

——__so~--o—__—_ 

Meeting of Electric Power Club. 

The Electric Power Club, which is 
engaged in the commercial standard- 
ization of electrical machinery and 
which embraces in its membership all 
of the leading manufacturers of elec- 
trical machinery, met at Saegertown, 
Pa., on May 13, 14 and 15 for its an- 
nual convention. About 45 represent- 
atives were in attendance. 

The principal subject discussed at 
the meeting related to temperature- 
rise limits for all classes of electrical 
machinery. It was recognized that the 
Standardization Rules adopted by the 
American Institute of Electrical En- 
gineers last year represented maximum 
permissible temperature-rise and that 
it was properly the function of the 
Electric Power Club to determine what 
temperature standards falling within 
these limits best meet the actual con- 
ditions of commercial practice. 

On _ impregnated fibrous insulation 
the maximum permissible temperature- 
rise of the rules of the American In- 
stitute of Electrical Engineers is 50 
degrees centigrade. On small fraction- 
al-horsepower motors, due to the con- 
ditions under which most of these mo- 
tors are operated, and on single-phase 
motors and direct-current engine-type 
generators, the members of the Electric 
Power Club were in favor of maintain- 
ing the present commercial standard of 
40 degrees centigrade. They were also 
in favor of deferring until July 1, 1916, 
any change in the basis of rating 
standard electric motors sold for gen- 
eral purposes, as it was felt that these 
were sold under, in most cases, un- 
known and indefinite conditions of 
service and that the users of such mo- 
tors generally expected a greater lee- 
way in capacity than would exist un- 
der the 50-degree continuous-rating 
method. The present commercial 
standard for open-type general-purpose 
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motors is 40 degrees. It was also felt 
that on fully inclosed motors, the 
present commercial standard of 55 de- 
grees should be maintained, although 
this is five degrees higher than the 
rules of the American Institute allow. 
In fully inclosed motors, the tempera- 
ture within the motor is more uniform, 
there is less danger of hot spots, and 
a less temperature-gradient is consid- 
ered permissible. An effort will be made 
to have this feature recognized in fu- 
ture revisions of the Standardization 
Rules. 

The following ratings, speeds and 
shaft diameters were adopted aş com- 
mercial standards for fractional-horse- 


power motors: 


Diameter of 
Revolutions Shaft n- 


Horsepower. Per Minute. sion in Inches. 
A 1,700 to 1,750 % 
ly 1,700 to 1,750 % 
A 1,700 to 1,750 56 
13 1,700 to 1,750 56 
% 1,700 to 1,750 % 
SA 1,700 to 1,750 y% 


Reports were presented showing that 
considerable progress has been made 
during the past year in obtaining a 
working basis of co-operation with oth- 
er associations such as the American In- 
stitute of Electrical Engineers, the Na- 
tional Electric Light Association and 
the new Associated Manufacturers of 
Electrical Supplies. E. H. Martindale, 
of the Industriaf Power Committee of 
the American Institute of Electrical 
Engineers, presented to the Electric 
Power Club at the meeting his views 
on the standardization of carbon 
brushes. This was referred to a com- 
mittee to work out the standardization 
of carbon brushes along the lines sug- 
gested by Mr. Martindale, including a 
standardization of length, width, thick- 
ness and allowable limits. 

A sincere vote of thanks was extend- 
ed to the retiring president, Francis B. 
Crocker, for the very valuable work he 
had done during the past two years in 
extending the scope and influence of 
the Electric Power Club along very 
broad lines of industrial standardiza- 
tion. 

At the close of the meeting, the 
following officers were elected for the 
coming year: 

President, E. R. Harding, of the 
Holtzer-Cabot Electric Company; vice- 
president, James Burke, of the Burke 
Electric Company; secretary, C. H. 
Roth, of the Roth Brothers Company. 

f 

i —_—_—+--e—_____ 
Resolutions of St. Louis Electrical 

Workers. 

The St. Louis local of the Interna- 
tional Brotherhood of Electrical 
Workers at a recent meeting adopted a 
resolution endorsing the single tax on 
the site value of land as a remedy for 
involuntary idleness. 

a 

It was Edison who said: “Genius is 
one per cent inspiration and 99 per cent 
perspiration.” 
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ELECTRICAL SOUNDING. 


By Henry R. Gilson. 


The practice of “heaving the lead,” 
as it is called on shipboard, consists 
“in throwing a small cylindrically shaped 
weight, to which is attached a long 
cord laid off in fathoms, off the star- 
board bow of the vessel and allowing 
the line to run out until the weight 
strikes bottom, thus ascertaining the 
depth of water. To accomplish this, 
the vessel is either stationary or mov- 
ing slowly. In the latter instance the 
man making the sounding hurls the lead 
as far forward as he can, and, as the 
vessel proceeds forward and the weight 
downward, walks toward the stern of 
the ship so that the line shall be as 
nearly vertical when the weight strikes 
hottom as possible, 

This method of ascertaining water 
depth is as old as the first vessel. In- 
dians in the early days used it in a 
modified form, which consisted of run- 
ung long poles or their paddles ver- 
tically down alongside their birch-bark 
canoes. It has been one of the cus- 
toms handed down from antiquity 
which is still in practice. No vessel is 
without its “lead? and to those who 
are accustomed to ocean or lake travel, 
this method of sounding is a familiar 
one. 


Fig. 1—Weight Containing Microphone. 


Believing that depth of water could 
be measured by mechanical and elec- 
trical means from shipboard, a series 
cf experiments was recently conducted 
from a boat on the Ohio River. The 
principle adopted and on which the ex- 
periments were based was not unlike 
that of submarine signaling: viz., if a 
sound could be produced on the bottom 
of the sea such as that caused by drag- 
ging a weight across a floor and then 
transmitted electrically to a telephone 
receiver at the ear of the pilot on ship- 
board, a means would be provided 
which would give warning of the ves- 
sel’s approach into shallow water. 

The device which was used in con- 
ducting the experiments consisted of 
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a conically shaped piece of cast iron 
1f inches long, 4 inches in diameter and 
weighing about 40 pounds. (See Fig. 
1.) Attached to the top was a piece of 
wire-armored cable 100 feet long con- 
taining two No. 16 rubber-insulated 
stranded copper wires. The armoring 
wires were clamped at the upper end, 
and the two insulated wires led through 
a stufhng box down into a chamber 
shown at the lower and larger end. Lo- 


Fig. 2.—Position With Vessel in Motion. 
cated in this chamber on a thin fiber in- 
sulating block and rigidly connected to 
the back wall was a sensitive granular 
microphone to which the two wires 
were soldered. Access was had to this 
chamber through an opening, closed 
with a screwed watertight cover. At 
the outer end of the armored cable, the 
copper wires were connected in series 
with two dry cells, a switch and tele- 
phone receiver. 

In conducting the experiments, the 
free end of the armored cable was fast- 
ened to the side of the boat and tests 
made by dragging the sounder in the 
water at speeds ranging from 2 to 6 
miles per hour. By listening in the 
receiver, it was possible to hear the 
instant the sounder struck the bed of 
the river in a shoal location. In drag- 
ging over sand or clay a distinct swish- 
ing sound was produced in the receiver, 
while over pebbles and rocks, a series 
cf short staccato knocks was heard. 
When passing through water with the 
sounder off bottom, only a faint swish- 
ing sound was audible, caused by the 
friction of the water on the sides of 
the sounder. The water noises in the 
receiver had been eliminated by mount- 
ing the microphone on a solid rigid wall 
of the sounder instead of on a thin 
vibrating diaphragm which had its outer 
face in contact with the water. In the 
latter case the sensitive plate-like vibra- 
tions of the diaphragm caused by the 
passage of the sounder through the 
water, produced such a noise in the re- 
ceiver, that when passing over sand or 
clay the contact could hardly be dis- 
tinguished, 

Tn the former instance it will be noted 
that the vibrations reaching the micro- 
phone were molecular in nature, as the 
wall of the sounder was restrained from 
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vibrating as a diaphragm because ot 
iis shape and thickness. An example 
of this type of vibration can be shown 
by scratching one end of a long piece 
cf steel or iron with a pin while a sec- 
ond person places his ear at the op- 
posite end. By holding the ear a few 
inches away no sound will be audible, 
but by placing it close, the sound can 
be plainly heard. In the case of the 
sounder there had to be a rubbing of 
scme solid substance such as clay, sand 
or stones against its outer surface be- 
fore the sound was audible in the re- 
ceiver. 

The tests were conducted over a 
period of several months and showed 
conclusively that sound thus produced, 
regardless of the nature of the bottom, 
except in the case of thin mud, could 
be plainly heard by an observer located 
in a boat on the surface. The shallow- 
ness of the river prevented any tests 
being made in deep water. 

In adapting such a device to com- 
mercial uses it is to be noted that: (1) 
in order to use the telephone apparatus 
the boat would have to be in motion: 
(2) that the angle of the sounder-sup- 
porting cable with the surface will de- 


. crease with the speed of the ship and 


approach 0 degrees as the speed in- 
creases; (3) that the depth of the 
sounder below the surface will be gov- 
erned by the same condition; (4) that 


Q i 2 3 + 5 6 7 8 
Speed in Knots. 


3.—Sounding Diagram for Cable 40 


Fig. 
: Feet Long. 


allowances would have to be made 
when the soundings were taken in an 
appreciable current; (5) that a direct- 
reading chart for the operator's use 
would be necessary in which the length 
of the supporting cable was a constant 
and which would contain factors in- 
volving the speed of the boat and depth 
of water. 

In discussing the foregoing condi- 
tions reference may be had to Fig. 2, 
which represents a moving vessel, hav- 
ing a sounder attached to its side by a 
cable of length r. 

With the given data the depth chart, 
Fig. 3, can be worked out, in which 
abscissas represent speeds of the boat 
in knots, and ordinates the depth of the 
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water in feet (or fathoms). The value 
r for each chart would be a constant 
which, in the case of a boat of medium 
draft, might equal 40 feet. For a deep- 
draft boat other charts could be worked 
out, using a value for r of 100, 125, 150 
feet, etc. 

In using this device, convenience sug- 
gests that there should be a small davit 
located at the rail of the ship opposite 
the pilot house; a small hand winch 
with a registering dial attached in the 
pilot house, with the cable running from 
the drum through the head of the davit 
and supporting the sounder. The other 
end of the cable would be attached to 
the drum and the two copper wires 
connected to a small armature from 
which contact wires with a battery in 
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sounding is continuous as against the 
present intermittent method. The ves- 
sel can maintain a faster speed than 
would be possible under many condi- 
tions with the old way. By using two 
receivers the observation can be made 
by two operators and instantly checked. 
The cost of such an apparatus would 
not prove excessive and if developed 
commercially should prove of advan- 
tage to those concerned. 


— e 


The Lighting of the Pompeian 
Room, Hotel Statler, Cleveland. 
The lighting of the Pompeian Room 

of the Hotel Statler is striking in many 

respects, and the methods of control 
and light diffusion used by the de- 


Pompelan Room, 


series could lead to a telephone receiver 
hanging on a switch. 

The operation would be as follows. 
Suppose the boat is proceeding in a 
thick fog at a speed of 4 knots with 
the sounder hanging at the head of the 
davit. The operator unwinds the winch 
until the dial shows 40 feet of cable 
has run out, at the same time holding 
the receiver to his ear. Proceeding in 
this way a grating sound is suddenly 
keard in the receiver which indicates 
that the sounder has struck bottom. 
Reference to the chart shows that the 
vessel is in 17 feet of water. In case 
it is decided to proceed the cable could 
be reeled in 10 feet and reference had to 
a second chart worked out with r = 30 
feet, while the boat continued as be- 
fcre until a depth was indicated where 
it was dangerous to proceed. 

With this method the observations 
are made in a place where the observer 
is protected from the elements. The 


Hotel Statler. 


signer embody features distinct from 
anything heretofore used in a lighting 
installation. 

The design of this lighting system 
necessitated the fulfillment of two re- 
quirements, first, that the lighting sys- 
tem detract in no way from the deco- 
rative scheme of the room; the other, 
that the system be capable of furnish- 
ing a variable intensity of illumina- 
tion. Since the room is designed to 
represent an Italian garden, the ceiling 
representing the sky, any large lighting 
fixtures would be entirely out of place, 
and the ordinary methods of lighting 
therefore could not be used. The re- 
quirement that a variable intensity of 
light be available 1s rather unusual, but 
its value is apparent to those who have 
seen places where the lighting effects 
could not be changed without a pro- 
hibitive amount of trouble and ex- 
pense. 

The Pompeian Room receives day- 
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light illumination from a skylight as 
large as the room itself. In addition, 
it is provided with a glass ceiling 
which was already installed before the 
lighting system was designed. This 
ceiling is made of roughened diffusing 
glass; the skylight is provided with the 
wire-reinforced glass ordinarily used 
for that purpose. The lighting system 
provides for 224 25-watt Mazda lamps, 
placed above the ceiling as shown by 
the accompanying sketch. The lamps 
are equipped with Holophane-D’Olier 
porcelain-enameled steel-dome reflec- 
tors and are spaced approximately 
three feet apart; the arrangement of 
steel beams prevented an exact three- 
foot spacing. As the sketch shows, it 
was necessary to hang a part of the 
lamps above the steel crossbeams; this 
required that particular care be taken 
in spacing these lamps, so that the 
minimum amount of light from them 
would be cut off by the steel beams. 
The hanging height of the lamps was 
chosen so that the illumination on the 
ceiling would be uniform. The glass 
ceiling is not horizontal but is dome 


Diagram Showing Location of Lamps. 


shaped; the lighting units are all hung 
the same distance, four feet, above it. 
All wiring is carried in steel conduit. 

Two of the interesting features of 
this installation are the control and 
dimming arrangements. The 224 lamps 
are divided into 16 circuits of 14 out- 
lets each. These 16 circuits are sup- 
plied from two panel boxes on opposite 
sides of the room, each box supplying 
eight circuits. A careful study of the 
characteristics of Mazda street-series 
lamps showed that 28 5.5-ampere lamps 
would provide the correct resistance 
for dimming thee multiple lamps. Each 
panel box is supplied with four groups 
of these lamps. Four remote-control 
switches control the entire system. 
The main switches in each panel box 
are each operated by separate remote- 
contro! switches. thus allowing half 
of the lamps to be turned on at a time. 
The other two remote-control switches 
each operate four sets of,the series 
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lamp groups, thus providing two sets 
of resistances which may be thrown in. 
Three intensities of light are therefore 
available, the full intensity without the 
use of the dimmer, and two lower in- 
tensities using the two resistance steps 
of the dimmer. 

The light is entirely diffused and as 
can be seen from the photograph, there 
is almost an entire absence of shadow. 
The amount of light may be varied 
at will, and as there are no light 
sources of high intrinsic brilliancy to 
tire the eye the effects produced ate 
very pleasing. The installation is giv- 
ing excellent service, and has been 
found to be satisfactory in every par- 
ticular. 

ee ee 


in Hydroelectric 


Units. 

A joint meeting was held in Chicago 
on the evening of May 24 by the Chi- 
cago Section, American Institute of 
Electrical Engineers, and Electrical 
Section, Western Society of Engineers, 
E. W. Allen presiding. A paper was pre- 
sented entitled “Ten Years’ Progress 
in the Development of Hydroelectric 
Units.” This paper, prepared jointly 
by Edward B. Ellicott and William B. 
Jackson, was read by the latter. 

The paper opened by calling atten- 
tion to the extraordinary progress in 
water-power development during the 
last ten years. This has been made 
possible very largely by the develop- 
ments in hydroelectric equipment, and 
particularly by great improvements in 
the design and construction of water 
wheels. Until comparatively recent 
times water wheels were built by rule 
of thumb. The evolution of the design 
of this type of machine was given by 
the authors. Water wheels for high 
heads, that is, 50 feet or higher, are 
now about eight per cent more efficient 
and can be had in speeds 50 per cent 
higher than some ten years ago. This 
latter result is particularly favorable 
for the direct connection of generators. 
The wide range of heads, speeds and 
sizes now obtainable in water wheels 
permits the development of many wa- 
ter powers that formerly were consid- 
ered to be impracticable, because un- 
suited to the machinery available at 
the time. 

The most important developments in 
water wheels are in those of very large 
size for low heads, that is, below 50 
feet head. The extraordinary increase 
in capacity of this type of turbine has 
been made possible largely by the suc- 
cessful development of step bearings; 
these permit the use of wheels with a 
single vertical runner direct-connected 
to a vertical generator. Refinements 
in the study of the scientific design of 
water wheels, together with improved 
methods of construction, have yielded 


Development 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


a very decided increase in efficiency. 
At the present time there are a very 
large number of huge water wheels op- 
erating at an efficiency of about 90 per 
cent, a great advance over the highest 
possible efficiency attainable some ten 
years ago. The maximum water-wheel 
efficiency now obtained is about 93 per 
cent. Manufacturers are now ready to 
build water turbines to meet almost 
any requirement in head, size and 
speed. Recently one manufacturer of- 
fered to build a machine of a capacity 
of 50,000 horsepower. 

Great improvements have also taken 
place in the governors for water 
wheels, so that these machines may 
now be governed as well as steam en- 
gines can be. Water wheels can now 
be obtained, if desired, to give their 
maximum efficiency at part gate open- 
ing; thus a machine may be built to 
give best efficiency at 80 per cent gate 
opening, which may correspond to its 
load for perhaps 20 hours of the day 
and then give nearly as good efficiency 
at maximum gate opening during the 
four hours that it carries full load. 

In the electrical end of the equip- 
ment the problems arising in connec- 
tion with long-distance transmission 
have been solved, as they were evolved: 
each increase in line voltage presented 
new problems, which have been met 
as they arose. 

In the design of electrical gen- 
¢erators to meet the new conditions 
made possible by the availability of 
larger water turbines the advance has 
been chiefly in increase in size, reduc- 
tion ‘in speed, and great improvement 
in the mechanical design to withstand 
the enormous stresses of such large 
units. These improvements, together 
with the superior insulation now used, 
makes the electric generator a prac- 
tically indestructible part of the hydro- 
electric plant, at least certainly outlast- 
ing the running parts of the water tur- 
bine. 

Generators have now been built 
which can operate at continuous full 
load for several days at no increase in 
temperature above a safe limit. Con- 
siderable attention has been given to 
the ventilation of such generators and 
those of the inclosed type are entirely 
self-ventilating. The use of mica for 
insulation has greatly improved the 
electrical ruggedness of the machines. 
Careful attention has been given to 
providing reactances for very large 
machines. Improvement in efficiency 
has not been so very great, considering 
the fact that generators at Niagara 
Falls had an efficiency of some 95 per 
cent; in the case of very large gen- 
erators this is now 97 per cent at full 
load. 

In the discussion of the paper there 
participated R. F. Schuchardt, P. B. 
Woodworth, L. L. Holladay, H. M. 
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Wheeler, S. Montgomery. P. Junkers- 
feld, E. W. Allen, E. B. Ellicott and 
W. B. Jackson. Mr. Montgomery 
called attention to the prevailing prac- 
tice in low-head water-power plants, 
until the last 10 or 15 years, of using 
bevel-gear drive with a number of 
vertical water wheels geared to one 
horizontal generator shaft. He be- 
lieved that most of the developments 
in the design of hydroelectric units 
have taken place in the last five years. 
Mr. Junkersfeld pointed out the great 
advance in generator design during the 
last five years made possible by im- 
proved insulation. Mr. Allen said that 
important advances had also been made 
in the design of large direct-current 
generators for direct connection to 
water wheels in which the problem is 
even more difficult than with alter- 
nators. He explained some of the im- 
proved details of generator design ob- 
tained through the selection of better 
material and improved construction. 
These have permitted a great increase 
in size at very decided decrease in cost 
per kilowatt of capacity. He believed 
that the regulation of a water-wheel 
generator is less important than its 
efficiency, because its regulation is bet- 
ter than that of the turbine governor 
at the best. 

Mr. Ellicott said the efficiency of 
water wheels is now high throughout a 
wide range of speeds and gate open- 
ings, which permits operating under 
economical conditions at various loads. 
It has been proposed to employ a 
chemical test of the amount of water 
passing through the water turbine by 
introducing into the penstock above 
the turbine a saline solution of definite 
strength and quantity and then testing 
the dilution of the salt solution in the 
discharge from the turbine; this test 
is claimed to be accurate within two 
per cent; however, it has been em- 
ployed in only one plant, so far as 
known. No data had been supplied 
by the builders of impulse turbines, 
which accounted for the lack of discus- 
sion of this type of machine in the 
body of the paper. 

W. B. Jackson, in closing, said that 
the development of voltage regulators 
row makes fine inherent regulation of 
generators unnecessary. Referring to 
the testing of water wheels, he called 
attention to the shortcomings of the 
Holyoke flume, which has been used 
as standard for testing of this type of 
cquipment in this country. This flume 
is too small, however, to accommodate 
large machines, and the latter are usu- 
ally tested in the form of small but 
exact models. Mr. Jackson advocated 
that the problem be met by the con- 
struction by the government of a large 
testing flume, which could be used in 
testing water wheels of at least reason- 
ably large sizes. 
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New Electrical and Mechanical 


Appliances 


New Test Clip of Large Capacity. 

R. S. Mueller & Company, Cleveland, 
O., manufacturers of the Universal test 
clip, have just put on the market a clip 
of a new size which also has some new 
features in design. The new clip will 
carry 20 amperes continuously without 
heating. The side members are made 
of copper and the metal spring is en- 
ameled so that the entire clip is non-cor- 
rosive when used in weather-exposed 
places. The jaws have an opening or 
spread of seven-eighths inch so they may 
be readily applied to large terminals and 
binding-posts. 

In the new clip a screw connection for 
the cord is provided in place of a con- 
nection to be soldered. This meets with 
special favor among linemen and others 
who work in the field a long way from 
headquarters, as with the screw connec- 
tion they can readily repair the broken 
cord, a thing they could not do when the 
connection had to be soldered. 

This new 20-ampere clip is also offered 
lead-plated for use in charging storage 


Rotating Switch for Ornamental Fixtures. 


made clear in the sectional view. The 
switch is operated by rotation of the 
outer sleeve, which can be given a con- 
tinuous rotary movement that causes 
engagement of a brass lip which pro- 
jects from the segment and thus turns 
the lamp on and off. Circuit is broken 
without violent jarring or damage to 
the lamp filaments. 
special tripping mechanism the switch 


By means of a 


Wiring of the switch is readily done, 
as shown in the section of the device 
applied to a candle-light fixture with 
miniature lamp receptacle. 

These rotating switches are manufac- 
tured by Harvey Hubbell, Incorporated, 
Bridgeport, Conn. 

——__»--- 


A Current-Tap Socket. 

Not infrequently there is placed on the 
market an article that seems to fill a va- 
cant niche and whose convenience is so 
apparent at first glance that one wonders 
why it was not thought of before. The 
idea of the current tap is old; this was 
one of the earliest of electrical devices. 
The socket too runs back almost beyond 
memory. A combination of the two 
would appear to be desirable. It has re- 
mained for the Benjamin Electric Manu- 
facturing Company, 128 South Sanga- 
mon Street, Chicago, Ill., to perfect this 
type of socket, and it is now offering for 
sale the article shown in the accompany- 
ing illustration. 

Primarily the device is a fixture socket. 


is protected from damage due to re- 
verse turning of the sleeve. The outer 
sleeve or shell can be obtained in plain 
or ornamental design and in various 
finishes to harmonize with the fixture. 


Large-Capacity Insulated Test Clip. 


batteries. Rubber insulators are pro- 
vided when specified, which not only pro- 
tect the user from shock, but serve to 
prevent the clips short-circuiting on each 
other when applied to adjacent terminals. 
The new model of this clip should prove 
popular with metérmen. 
E ae 
Rotating Switch for Ornamental 
Lighting Fixtures. 

In lighting fixtures of ornate design 
use of the ordinary key or pull sockets 
does not add to the beauty of the de- 
sigu, in fact, in the opinion of many 
it mars the effect. However, it is de- 
sirable in many cases to be able to 
control each individual lamp; this is 
particularly true of bracket fixtures 
equipped with candle or candelabra 
lamps. 


This matter has been solved in the 


Hubbell-Caldwell rotating switch illus- 
trated herewith. The construction is 


Internai Arrangement and Wiring of Switch 
as Appiled to Candle Fixture. 


Current-Tap Socket with Switch. 


The manufacturer has tried to avoid a 
marked departure from the accepted type 
of brass-shell socket. The main differ- 
ence appears in the addition of a hous- 
ing for the plug attachment, which is 
small and neat, and does not detract. 
The entire outfit is a development of the 
Benjamin plug current tap with switch, 
described in our issue of January 18, 
1913. 

The capacity of the plug attachment is 
sufficient for the purpose of operating 
any ordinary portable electric device. 
Control of the socket is by a lever of 
insulating material, which in the mul- 
tiple form controls the operation of the 
lamp, and in the series form gives either 
series connection, or cuts out the plug, 
allowing the lamp to burn at full bright- 
ness. 

This socket should prove an attractive 
proposition for general household use, 
wherever it is desired to operate small 
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electrical appliances from a socket with- 
out removing the lamp or doing without 


a light. 
ee 


Push-Button Switch Cabinets. 

In stores, shops and other places where 
persons lacking electrical training are 
employed it 1s highly desirable to protect 
electrical equipment of all. kinds so as to 
prevent shocks to any individual or dam- 
age to the circuits or apparatus from 
accidental or careless contact. This pro- 
tection should be provided particularly 
for switches controlling lighting circuits, 
as these are most likely to be used by in- 
experienced persons. The practice of 
placing switches in the ordinary lighting 
cutout cabinet in such installations 1s 
therefore a hazardous one and should be 
avoided. 

In view of the numerous safety meas- 
ures now being generally taken, it is op- 
portune to call attention to what might 
be called a “Safety First” type of switch 
cabinet, which is illustrated herewith. In 
this the cutout portion is in the center, 
which is provided with a locked door. 
The switches are of the push-button type 
and are installed on either side of the cut- 
outs with only the buttons protruding. 
Thus the switches can be operated with- 
out opening the door and without any 
possibility of touching live parts of the 
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Push-Button Switch Cabinet. 


switch or cutout equipment. Access to 
the cutouts for renewal is available only 
to an electrician or other responsible 
party provided with a key. 

These switch cabinets are made of steel 
and are neatly finished. They are pro- 
vided with knockouts for one-half-inch 
conduit evenly spaced on all sides. In- 
stallation is very simple. Any standard 
type of push-button switch may be used; 
if desired, locking switches may be em- 
ployed. The entire cabinet is very com- 
pact and takes much less space than a 
regular slate-panel cabinet. 

These switch cabinets are manufactured 
by the Columbia Metal Box Company, 
226 East 144th Street, New York City. 
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Receptacle for Metal Signs and 


Outlet Boxes. 

A new type of receptacle designed 
especially for use on metal signs or for 
mounting directly on outlet boxes has 
been placed on the market by the Ar- 
row Electric Company, Hartford, Conn. 
This device is provided with a remov- 
able porcelain ring. The button on 
the back is readily removed without 
using tools. On replacing the button, 


New Sign Receptacle. 


after the connection is made, the con- 
tacts are completely inclosed. 

The screw shell is made of a special 
copper alloy which has been found to 
withstand deterioration and corrosion 
due to exposure to variable weather 
conditions. The screw shells are re- 
inforced by washers under the heads of 
the retaining screws. The screw shells 
may be removed from the front with- 
out disturbing the sign. The binding 
screws are spun over to prevent them 
from falling out. These receptacles 
fit into a hole 1.5 inches in diameter. 
They are rated at 600 watts, 250 volts, 
which gives a good idea of the liberal 
electrical design. 

——__2-<-- 


A New Type of Santo Vacuum 


Cleaner. 

During the last few years, since the 
first of the so-called “sweeper type” vacu- 
um cleaners was put on the market, dozens 
of makes have sprung into existence. 
While most of them accomplish the work 
for which they are intended quite thor- 
oughly, they are practically all similar 
in construction and operation. The in- 
ability to reach inaccessible places (where 
the dust and dirt always collect and 
where cleaning is most needed) has been 
the greatest fault with all these various 
makes, because it is impossible to build 
a cleaner having a motor mounted on 
wheels near the renovator that can pos- 
stbly run under anything standing less 
than six inches from the floor. 

We show in the accompanying illustra- 
tion, however, a little electric cleaner of 
new design, that is.not only radically dif- 
ferent in appearance but for which the 
manufacturers claim many advantages 
and exclusive features. 

Probably the most noticeable departure 
is the new method of mounting the mo- 
tor up on the handle instead of directly 
above or behind the cleaning tool. This 
method of construction dispenses with all 
wheels and casters, and makes possible 
the use of a renovator or cleaning nozzle 
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that will go easily under radiators or 
heavy low furniture. 

Another advantage instantly appreci- 
ated by the housewife is the swivel joint 
at the bottom which permits the handle 
to be dropped to either side (even to the 
floor, if necessary) so as to get way 
back under beds, davenports, buffets, etc., 
without tipping the cleaning tool from 
a level position. 

Tt is said to be easier to adapt this 
cleaner to different kinds of work than 
any other on the market. A small felt 
strip for polished floors and a brush 
strip for rough floors may be instantly 
snapped into place in the aperture of the 
cleaning tool and as quickly removed with 
no other changes or addition of any 
extra adapters. 

Technical men will readily understand 


New Type of Electric Vacuum Cleaner. 


a further advantage in the design of this 
cleaner in that it provides a direct pas- 
sage for the inrushing air to the center 
ot the fan and discharges it radially all 
the way around the outside, a feature 
impossible where the motor and fan are 
mounted between the cleaning nozzle and 
the dust bag. 

This little cleaner is manufactured and 
marketed by the Santo Manufacturing 
Company, Twenty-first Street and Alle- 
gheny Avenue, Philadelphia, Pa., and is 
the latest addition in the well known line 
of Santo vacuum cleaners, which includes 
stationary and portable outfits. It ts 
very appropriately known as the “Santo- 
Handy.” 
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Automatic Starting Switches for 
Small Alternating-Current Mo- 
tors. 


It is frequently very desirable and more 
economical to start small alternating-cur- 
rent motors from a distance by means 
of a push-button or some other contact- 
making device. To meet the demands of 
such service, the Allen-Bradley Company, 
Milwaukee, Wis., has developed a line 
of automatic starting switches for single 
and polyphase squirrel-cage induction 
motors, which can be thrown directly 
across the line. These automatic start- 
ing switches are intended for the remote 
control of motors driving fans, ventila- 
tors, pumps, vacuum cleaners, drill 
presses, lathes or any other kind of a ma- 
chine tool. 


These self-starters are of excellent me- 
chanical and electrical construction and 
great care has been taken in their design 
so that they are as noiseless in operation 
as is possible. The plain automatic start- 
ing switch, Fig. 1, consists of a two-pole, 
magnetically operated, clapper 
mounted on a slate panel. The clappers 
are held in the closed position by the mag- 
netic pull of the electromagnet, the termi- 
nals of which are connected to the line. 
This magnet is of liberal design for con- 
tinuous service and exerts a sufficient pull 
to insure a good contact of the clappers. 
Since the circuit to the motor is opened 
as soon as the elctromagnet is de-ener- 
gized, this starter affords full no-voltage 
protection. The various parts of the 
starter are well proportioned and of 
ample overload carrying capacity. All 
switches, with the exception of the very 
smallest, are provided with a magnetic 
blowout. The contacts of the clappers 
are made of hard-drawn copper. They 
are so shaped and pivoted on a shaft that 
in closing the switch a long roll contact 
is effected. The magnetic circuit is built 
up of sheet steel laminations and is pro- 
vided with a shading coil which makes 
the starter practically noiseless. Careful 
attention has also been paid to the power 
consumption of the switch in its closed 
position, with the result that the same 
has been reduced to a minimum and is 
too small to be worthy of consMeration. 
The switch is extremely quick and snappy 
in closing and opening the circuit, which 
makes its arc-disrupting capacity very 
great and furthermore materially reduces 
the expense of replacing contacts. All 
parts of the apparatus are readily acces- 
sible and the contacts can be easily 
cleaned, which is one of the prominent 
features of the Allen-Bradley clapper 
switch. 


The type E automatic starting switch 
for small alternating-current motors is 
built in several forms to meet the vari- 
ous requirements encountered in the field, 
of which Fig. 2 illustrates the most com- 
plete type. This automatic starter is pro- 


vided with two adjustable time-limit over- : 
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switch | 


Fig. 1—Plain Automatic Starting Switch 
for Small Alternating-Current Motors. 


load relays, line knife switch and fuses. 
which equipment absolutely protects the 
motor against burnouts. Another form 
of this starter consists of a combination 
of the automatic switch itself with the 
line switch and fuses, while in still an- 
other form the two time-limit overload 
relays are substituted for the switch 
panel. All of these forms are very com- 
pact and because of their variety, make 
it possible to equip the motor with a 
starter best suited to the existing operat- 
ing conditions. 

Some kind of a contact-making device, 
such as a push-button, snap switch, gauge- 
type pressure regulator, float switch or 


Fig. 2.—Starting Panel with Fused Line 
Switch, Time-Limit Overload Relays 
and Automatic Starting Switch. 
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similar apparatus, is necessary for the op- 
eration of this starter. When the line 
contacts are closed, which in the case of 
the push-button is done by pressing the 
starting button, the coil of the clapper 
switch, which acts as an electromagnet, 
is energized and its magnetic pull imme- 
diately closes the clappers of the starter. 
These clappers connect the motor directly 
to the line and the same is accelerated. 

Although these automatic starters can 
be used in connection with either a two- 
wire or three-wire push-button system. 
it is to be recommended that the latter 
be given the preference because it per- 
mits multiple-station control of a mo- 
tor, while its protective features are also 
greater. Of course, where float switches, 
pressure regulators or thermostats con- 
trol the operation of the starter, the two- 
wire system only can be used. 

Although the remote control of small 
alternating-current motors used on ma- 
chine tools and in similar service has 
never been given the same attention as 
has been devoted to this branch of di- 
rect-current drive, experiments and prac- 
tical applications have conclusively proven 
that the same economies are effected, and 
the productive capacity of the respective 
equipment increased. Within the last few 
years greater advances have been made 
in the development of magnetic clapper 
switches than at any other time in the 
history of the electrical art. The Allen- 
Bradley Company has taken advantage 
of this development work and has incor- 
porated in its type E alternating-current 
automatic starter all the latest features 
which practice and previous experience 
have made it necessary to demand of a 
device of this nature. | 

—__@---@—____—_- 
New Steam Plant Near Asheville. 

North Carolina Electric Power 
Company has arranged for the erec- 
tion of an 8,000-horsepower auxiliary 
steam generating plant on French 
Broad River. near Asheville. Of the 
equipment 4,000 horsepower will be 
installed this year. The company has 
three hydroelectric generating sta- 
tions on French Broad and Ivy Rivers 
with an aggregate capacity of 10,000 
horsepower. Electrical equipment for 
the new plant will be furnished by 
the Westinghouse Electric & Manu- 
facturing Company. 

———__ se 
Telescribe Perfected. 

On May 23 announcement was made 
by Thomas A. Edison that he had 
perfected the telescribe, a device com- 
bining the telephone and phono- 
graph into one unit so as to record tel- 
ephonic messages. This is the devel- 
opment of some 37 years since Mr. Ed- 
ison first conceived the idea in 1878. 
A number of practical uses for the tel- 
escribe have already been suggested. 

This apparatus was described in dc- 
tail in the ELecrricAL REVIEW AND WEST- 
ERN ELECTRICIAN of November 7, 1914. 
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Illumination of Signs and Building 
Exteriors by Projectors. 

Many gems of architecture are lost to 
view several hours of the day. Public 
buildings, edifices of world-wide renown, 
and other buildings of note with their 
beautiful and intricate tracery of stone or 
their dignified simplicity of outline can 
now be enjoyed and appreciated by night 
as well as during the daytime. Adver- 


Cross-Section of Complete Flood-Light 


Projector. 


tising signs also, instead of “shutting up 
shop” as night closes in, can be made to 
tell their message just as effectively as 
through the day. 

A new flood-light projector has been 
designed by the General Electric Com- 
pany to economically and brilliantly illum- 
inate building exteriors and advertising 
matter at night. 

This projector consists of a highly pol- 
ished aluminum parabolic reflector, 16 
inches in diameter and mounted in an iron 
frame. The front is covered with curved, 
hea t- resist- 
ing glass. This 
is Clamped to 
the reflector 
frame and 
packed so 
that the 
whole unit is 
thor oughly 
w aterproofed 
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The installation of the outfit is very 
simple. The most convenient location 
within a distance of from 25 to 500 feet 
from the surface to be lighted is selected 
and the projector bolted or screwed in 
place. It may be located on the roof of 
a building, the side of a wall, or mounted 
on brackets on a telegraph pole. The 


base of the projector has slotted bolt 
holes, which permit of a slight adjust- 


Exterior View of Projector. 


ment before the final location is made. 
The best illuminating effect can quickly 
be determined by test before permanently 
fastening the unit in place. Since the 
power consumed by the lamp is only 500 
watts at 110 volts, the projector may be 
connected to an 


ordinary lamp 
circuit. The 
entire outfit 


weighs about 30 
pounds. 
The lamp most 


CO's. 
Jnly in Lib, 


and can, 

therefore, be 

operated out Billboard Signs Lighted by Fliood-Light 
of doors. All Projector. 


exposed parts are either of non-corrod- 
ing alloy or weatherproof-coated. The pro- 
jector itself is well ventilated by a cur- 
rent of cool air which enters near the 
base of the lamp, circulates around the 
stem and bulb and passes out at the front 
top edge of the reflector. 


commonly used is a 500-watt focus- 
type Mazda gas-filled tungsten lamp in 
a style G-40 bulb with a mogul base. 
This type of lamp has its filament con- 
centrated into a very small space and 
by locating the filament at the focal 
point of the reflector a narrow beam 


Morgan Memorial Library, 
Projectors. 
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of light may be projected a great dis- 
tance. If, however, the surface to be 
lighted is close to the projector, the 
lamp filament should be located be- 
hind the focal point of the reflector 
(drawn further into the reflector) in or- 
der to spread the beam sufficiently 
to cover the surface. The very fact 
that the spread of the beam and its 
effective distance can be easily and 
accurately controlled by 
moving the lamp in and out 
of focus makes this equip- 
ment an excellent one for 
this type of lighting. The 
beam may be concentrated 
to about six degrees diver- 
gence with an apparent can- 
dlepower in the center of 
slightly over 400,000 by lo- 
cating the filament exactly 
at the focus; by drawing 
the filament behind the fo- 
cus, the beam may be 
spread to 18 degrees, with 
an apparent candlepower 
of approximately 150,000 in 
the center of the beam. 

The locating of the fila- 
ment at the focus 1s accom- 
plished by directing the 
beam on any convenient 
surface 100 to 150 feet away 
and moving the lamp back- 
ward or forward until the 
smallest spot of light is ob- 
tained on the lighted sur- 
face. When this is deter- 
mined, the focusing device may be 
locked by tightening a clamp provided 
for that purpose. This keeps the lamp 
from moving after it has been ad- 
justed. | 

If the lamp filament is drawn too far 


Hartford, Conn., Lighted by 


behind the focal point of the reflector, a 
dark spot will appear in the center of the 
beam. This should be avoided. 

With the projector located 100 feet 
away and the beam concentrated to six 
degrees, the minimum spread of about 
10 feet will be obtained with an average 
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intensity across its diameter of 30 foot- 
candies. By spreading the beam to 18 
degrees, the maximum spread will be 
about 30 feet, with an average intensity 
of 6 foot-candles. If two projectors are 
trained on the same area, the intensity 
will be doubled; if trained side by side, 
thus keeping the intensity constant, the 
area lighted will be doubled. 

The question of the intensity of light 
required is one which depends largely 
on local conditions. If the lettering of 
the sign is white on a dark background, 
a low intensity is ample. -If, on the other 
hand, the sign is dark and surrounded 
by powerful street lamps or viewed 
against other light backgrounds, it may 
be necessary to use a very high intensity 
to make the sign stand out conspicuously. 
For average conditions from 2 to 10 foot- 
candles produce very satisfactory results. 

For lighting long narrow surfaces, 
such as a row of billboards, it is desir- 
able wherever possible to locate one pro- 
jector at an angle at each end. By lo- 


Fig. 1—Diagram Showing Principle of Submarine Photography. 


cating the projector at the sides of the 
board, each one will cover a greater area 
than if located in front and the beam 
projected perpendicularly to the surface 
lighted. For flood-lighting the fronts of 
buildings, it is desirable to locate the 
projectors at several different points, so 
as to eliminate the sharp shadows which 
might result if all the light came from 
one direction. 

When the area of the surface to be 
lighted and the probable location of the 
projectors are known, it is a simple mat- 
_.er to calculate the number of projectors 
required. 

This flood-lighting projector should 
find a wide use for advertising purposes. 
Its first cost and maintenance are low, 
the installation is easy, and it requires 
no attention whatever, beyond an occa- 
sional rubbing up of the reflector and re- 
placing the incandescent lamp at the end 
of its life. 

This class of lighting opens up an at- 
tractive field to the central station, since 
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the load is steady and occurs for the 
most part “off the peak.” For the con- 
sumer, it affords an economical method 
of utilizing advertising signs which would 
ordinarily be worthless after dark. 


— <-> —-—_ - 


Submarine Photography by Aid of 
Quartz Lamps. 

In these days of daring exploits of 
arms when the engines of destruction 
that operate under water are the cause 
of so much comment it is pleasing to 
turn to an equally remarkable but hu- 
mane and constructive development of 
science. An achievement that seems 
destined to play an important part in 
marine affairs is that of submarine 
yhotography, or the taking under 
water of pictures, both stationary and 
moving. The actual taking of the 
photographs is not so difficult, the 
main requisite being to get beneath 
the water, to remain there in comfort 
and be able to perform the work. 


This work is made possible by an in- 
vention of Charles Williamson and his 
two sons, of Norfolk, Va., which con- 
sists of a collapsible accordion-like 
submarine tube of waterproof canvas 
and rubber, three feet in diameter, 
braced at regular intervals by iron 
rings. This construction permits the 
passage of a person down the tube, 
and its flexibility permits it to be 
dragged along by a vessel. The top 
of the tube remains open at the deck; 
the lower end extends down into the 
water and expands into a chamber 
about five feet in diameter, one side of 
which is provided with a glass obser- 
vation window through which the pic- 
tures are taken. The space in the 
chamber is sufficient to accommodate 
two men, one to operate the camera 
and the other to control the movement 
of the tube, which is effected by 
chains operated from the deck of the 
boat. Fresh air is provided by a sim- 
ple ventilating device, enabling the 
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operators to work in comfort. The 
general arrangement is shown in 
Fig. 1. In order to accomplish sub- 
marine photography, however, it was 
necessary t6 secure some efficient 
means of artificial illumination which 
could be easily handled, would furnish 
the desired light, and be not prohibi- 
tive in cost. After trying other types 
with varying success, the Cooper 
Hewitt mercury-vapor quartz lamp, as 
illustrated in Fig. 2, was adopted. A 
battery of nine of these lamps, each 
having 2,400 candlepower, was in- 
stalled. The essential parts of the 
lamp are the quartz burner and the 
auxiliary. The former comprises the 
light-giving tube, its support and 
enamelled reflector, while the latter 
consists of the necessary tilting 
mechanism and coils for starting and 
maintaining the mercury arc. 

In ordinary commercial use, the 
burner is suspended from the lower 
part of the auxiliary and inclosed in 
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Fig. 2.—Quartz Lamp Used in Submarine Photography. 


a glass globe, but for submarine work, 
the auxiliary is kept on board the boat 
and the burner with its reflector hold 
er is mounted in a casing that is 
placed in a frame and lowered into 
the water. The method of installation 
is shown in Fig. 1. 

Although scientists abroad have 
been experimenting with undersea 
photography for many years past, an 
Englishman, Dr. Ward, having photo- 
graphed objects in a fish pond at a 
maximum distance of three feet 
through the water, it remained for 
American inventors, the Williamsons, 
and an American product, the Cooper 
Hewitt lamp, to successfully solve the 
problem in a practical manner. High- 
ly instructive and interesting photo- 
graphs and moving pictures have been 
taken through the water by the meth- 
od described for a distance of 100 fect, 
thus marking an epoch in photography 
and surprising even the most ardent 
advocates of the-scheme. 
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Small Mercury-Vapor Rectifier for 
Charging Automobile Lighting 


Batteries. 

It 1s no longer necessary for ga- 
rages to charge automobile lighting 
batteries from large motor-generator 
sets or direct-current supply circuits 
of comparatively high voltage, and 
thereby waste most of the energy in 
resistances in order to cut the voltage 
down to a value suited to the battery. 
The many types of batteries used on 
Ford cars, and the large number of 
batteries installed on cars having 
their own generators, which, however, 
occasionally need an extra charge, can 
now be charged up at a very low cost 
and with very little trouble. 

The Westinghouse Electric & Man- 
ufacturing Company, East Pittsburgh, 
Pa., has recently placed on the mar- 
ket a small mercury rectiher charging 
outfit, known as the modified type E, 
specially designed to suit the needs 
of public garages that have a number 
of gasoline-automobile lighting and 
Starting batteries to charge each night. 


Rectifier Charging Set for Lighting and 
ignition Batteries. 


It is a simple and compact little unit 
arranged for mounting on the wall at 
whatever point 1s convenient. 

It consists of a cast-iron wall brack- 


et, on the front of which is a small. 


slate panel having mounted thereon 
the necessary switches and connec- 
tions. The mercury bulb is mounted 
behind the panel where it is well pro- 
tected, and is tilted for starting by 
means of a knob on the front of the 
outfit. Back of the bulb and mounted 
on the wall bracket are the transform- 
er and reactance coil. 

The outtit 1s designed for charging 
one three-cell battery at a time or a 
considerable number of such battertes 
in series. Provision is also made for 
charging one or two. single cells, 
which is particularly advantageous if 
there happen to be one or more low 
ones present. Both tive ten-am- 
pere outfits are available for charging 
1 to 18 or 1 to 36 cells, and all outfits 
are designed for operation on either 
110 or 220-volt, 60-cycle circuits. Sim- 


and 
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ple link connections are provided for 
adjusting the outfit to suit either sup- 
ply voltage. 

The adjustments to suit the differ- 
ent numbers of cells to be charged 
are all accomplished by changing the 
transformer connections, and no ener- 
gy is wasted in series resistance. All 
adjustments are easily made by 
means of simple dial switches, and 
the control of voltage and current is 
so flexible that practically any desired 
adjustment may be obtained. It is 
easy to adjust for a tapering charge, 
such as is suited to lead cells, or for 
the more  constant-current charge 
which is best for Edison cells. In 
both these cases, the outfit does not 
need to be touched once the charge 
has been started. Where an attendant 
is always present, however, the dials 
can be reset at any time in order to 
keep the current constant or make the 
charge follow any desired schedule. 

When a number of batteries are to 
be charged, they are connected in se- 
ries, as this is the simplest and most 
efficient method. As each battery be- 
comes fully charged it is disconnected 
and the charge continued on the rest 
with a lower dial set- 
ting to take care of the 
smaller number. 

Provision is made for 
mounting a direct-cur- 
rent ammeter on the 
panel when desired. No 
provision is made fora 
voltmeter, as the volt- 
age of a number of bat- 
teries in series in dif- 
ferent stages of charge 
would be meaningless. 
It is necessary to meas- 
ure the voltage of each 
battery separately, and a portable volt- 
meter is best for this purpose. 

Such an outfit will fill a long-felt 
want and make the charging of light- 
ing batteries really porfitable to ga- 
rages instead of being an expensive 
but necessary service to regular cus- 
tomers which is trequently conducted 
without any profit, oftentimes at a 
loss, owing to the energy wasted in 
resistance. 

The average hourly cost of charging 
with these outfits at a 5-cent per kilo- 
watt-hour rate for current is about 
$0.012 for 6 cells, $0.025 for 18 cells 
and $0.048 for 36 cells, using the ten- 
ampere outfits. With the five-ampere 
outfits, the hourly cost for current is 
correspondingly reduced. 

Bulb trouble is practically unknown, 
due to the low direct-current voltage 
and the high factor of safety in the 
new design of bulbs used for the first 
time with these outfits. The design 
of the transformer and the starting 


scheme on these outtits are both en- 
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tirely unique, making possible a flexi- 
bility of control and an ease and pos- 
itiveness of starting over a wide range 
of cells and line voltages that would 
have been impossible with any of the 
schemes formerly in use. 


Similar outfits for the use of the car 
owner who desires to charge one or 
two batteries at home are also avail- 


able. 
—_—_—_9--—___ 


Improved Forms of Daum Refill- 
able Fuses. 


The line of refillable fuses made by 
the A. F. Daum Company, Pittsburgh, 
Pa., has recently been improved in sev- 
eral particulars. Fig. 1 shows the new 
form of knife-blade cartridge fuse, in 
which the contact blades are made of 
hard copper and provided with rounded 
edges; these blades are cast into the 
brass caps of the cartridge. To secure 
different ratings the fuse element is 
made in the form of a strip with hori- 
zontal indentations; by breaking off 
the strip at any desired one of these 
indentations the rating of the fuse can 
be made what is necessary through the 
change in cross section thereby effected. 


Fig. 1.—Construction of Refillable Knife-Blade Cartridge 


Fuse. 


Fig. 2.—Construction of Refillable Ferrule Cartridge Fuse. 


Formerly it was necessary to cut the 
strip to the desired width, but by the 
improved construction this can be done 
by merely bending and breaking the 
element where needed. 


An improved form of cartridge fuse 
of the ferrule type is shown in Fig. 2. 
The clamping arrangement which holds 
the fuse wire against the caps is now 
made by dishing the inner contact. 
Therefore, when the wire is clamped 
between this contact and the end cap 
the cross-section of the wire at the 
middle of the cap is not appreciably 
changed; the end of the wire which is 
grasped by the edges of the contact 
is tightly squeezed and rigidly held in 
place. This construction prevents the 
fuse wire from being damaged at the 
bend where it enters clamping device. 

Eocene oe 


Japanese electrical goods are being 
introduced in China, They are made 
cheaper than corresponding American 
or European goods, but also greatly 
inferior in quality. 
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ATLANTIC STATES. 


WESTBROOK, ME. — A corpora- 
tion with a capitalization of $200,000 
to be known as the Westbrook Elec- 
tric Company has been organized fort 
the purpose of taking over the proper- 
ties of the Westbrook Electric Com- 
pany and continuing the street lighting 
not only of that city, but also Gorham. 


PULASKI, N. Y.—The Henderson 
Electric Light and Power Company 
is the title of a stock company which 
will soon be incorporated for the pur- 
pose of supplying electricity for heat, 
lighting and power purposes in Oswego 
and Jefferson counties and which will 
include the townships of Richland, 
Sandy Creek, Ellisburg and Henderson. 
Frank E. Hamm, a well known busi- 
ness man of Henderson, with Thomas 
G. Alvord, of Syracuse and Henderson, 
are the prime movers in the proposed 
organization. 


GUTTENBERG, N. J.—The Board 
of Council is considering a new light- 
ing system for the town. 

JERSEY CITY, N. J.—Colgate & 
Company, soap and perfume manufac- 
turers, Jersey City, N. J., have filed 
plans for an eight-story plant, to be 
constructed at York, Preene and Grand 
Streets, Jersey City. The building 
will cost, it is estimated, $200,000. 

JERSEY CITY, N. J.—The Crucible 
Steel Company of America, Jersey 
City, plans to construct additional 
buildings at its plant in Jersey City 
to cost $380,900. 

CHAMBERSBURG, PA.—The mer- 
ger of all of the gas, electric light and 
street railways companies in the Cum- 
berland Valley—nine in Chambers- 
burg, Greencastle, Shippensburg and 
Waynesboro—is proposed by New 
York capitalists, who have outlined a 
plan whereby it is intended to form 
one company having a capital stock of 
$5,000,000 and float at least $4,000,000 
worth of bonds. Options have been 
obtained, it is said, on all of the nine 
plants in question, as follows: Ship- 
pensburg Gas & Electric Company, 
Chambersburg Gas Company, Cham- 
bersburg & Shippensburg Street Rail- 
way Company, Chambersburg & Get- 
tysburg Street Railway, Chambersburg. 
Waynesboro & Greencastle Street 
Railway, Greencastle Electric Com- 
pany, Waynesboro Electric Company, 
Waynesboro Gas Company and Mer- 
cersburg Turnpike Company. 


HAZLETON, PA.—It is the inten- 
tion of councils to have all wires placed 
underground in the business district 
here and to erect boulevard lighting 
standards on Broad Street between 
Cedar and Locust Streets. R. Alvin 
Beisel is superintendent of highways. 


MAHANOY CITY, PA.—The Rev. 
Father McEmoes is active in the pre- 
liminary arrangements for the erection 
of a $90.000 church here. The lighting 
installation will be complete in everv 
detail. 


ASHEVILLE, N. C. — The North 
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Current Electrical News 


Carolina Electrical Power Company 
will build an auxiliary steam-driven 
electric plant on French Broad River, 
to cost about $150,000; structure to be 
of brick, steel and concrete, 120 by 75 
feet; 30 feet high; will install generat- 
ing equipment this year for 4,000 horse- 
power; ultimate capacity to be 8,000 
horsepower. 


NORTH CENTRAL STATES. 


CALEDONIA, O.—The council has 
purchased the electric light plant and 
will operate it as a municipal plant. 
Improvements will be made. 


CINCINNATI, O. — The Beattie 
Electric Company has secured the con- 
tract for the electrical work involved 
in the Women’s Building at the Uni- 
versity of Cincinnati, amounting to 
$3,965. The building will cost about 
$150,000. Lis: 


DAYTON, O.—The Oakwood Water 
and Light Compay has increased its 
capital from $10,000 to $100,000. 


MASSILLON, O.—The Massillon 
Electric and Gas Company has in- 
creased its capital stock from $500,000 
to $750,000. 


MIDDLETOWN, O.—The Ohio Gas 
and Electric Company is planning the 
construction of a large electric power 
plant in or near this city, with a suffi- 
cient capacity to furnish power to Mid- 
dletown, Franklin, Springboro, Trenton, 
Amanda, Leetonia and New Lis- 
bon, O. The company is now furnish- 
ing service to the two latter towns, and 
is negotiating for the purchase of the 
plant of the Middletown Gas and Elec- 
tric Company, which supplies the other 
five. Application has been made by 
both companies to the Ohio Public 
Utilities Commission covering the pro- 
posed deal, following the completion 
of which it is anticipated that arrange- 
ments for the construction of the new 
central plant will be entered into. The 
necessary financial details, covering the 
issue of securities to cover this and 
other plants to be purchased, including 
those at Franklin, Leetonia and New 
Lisbon, are also before the Public Utili- 
ties Commission. It is stated that the 
new plant, under present plans, is to 
be one of the largest in the country 
outside of the several large hydroelec- 
tric plants. 


SPRINGFIELD, O.—The electrical 
wiring and other electrical and me- 
chanical work on the district hospital is 
to be completed, under a recent resolu- 
tion of the board of trustees, and will 
involve an expenditure of several thou- 
sand dollars. 


ZANESFIELD, O.—C. C. Outland, 
mayor of Zanesfield, and E. Hunt- 
zinger of Piqua, are organizing a stock 
company at Zanesfield, Logan County, 
to construct an electric light plant. 


ANDERSON, IND. — Fire caused 
damage amounting to about $10,000 to 
the municipal electric light and water 
plant. 


ANDERSON, IND. — The Public 
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Service Commission authorized the 
council to issue $50,000 in bonds to 
purchase boilers, turbines, switchboard 
and other apparatus for municipal 
lighting. 

WINCHESTER, IND.—The Union 
Heat, Light and Power Company has 
increased its capital stock by an issue 
of $60,000, to purchase the gas plant 
at Portland, Ind. 


QUINCY, ILL.—The capital stock 
of the Ellington Electric Company 
has been increased from $15,000 to $20,- 
000. 


CATO, WIS.—(OLSON R. F. D.). 
The capital stock of the Olson Light 
and Power Company has been in- 
creased from $5,000 to $30,000, to con- 
struct a hydroelectric power plant. 

HOLDINGFORD, MINN.—Val Her- 
mann, of this place, has been granted 
a franchise to erect an electric light 
plant. Work on the construction will 
be started at an early date. 

OSSEO, MINN. — The council is 
planning ways and means to install an 
electric. plant. Address town clerk. | 

JAMESTOWN, N. D.—A resolution 
has been adopted and a committee ap- 
pointed to investigate the feasibility and 
cost of a municipal electric light plant. 
If the committee decides favorably the 
matter will be placed before the people 
for decision by vote. 


MICHIGAN, N. D.—Arrangements 
will be made at once to install a light 
plant. Address Mayor J. A. Lamb, 


PISEK, N. D.—The people of Pisek 
are discussing the advisability of put- 
ting in a municipal lighting plant. Ad- 
dress town clerk. 


TEKAMAH, NEB.—A $15,000 elec- 
tric plant will be installed. Address 
city clerk. 


_ KIRKVILLE, MO. — The council 
is planning to expend $70,000 for im- 
proving the light and water system. 
Address city clerk. 


SARCOXIE, MO.—E. W. Johnson 
has petitioned for a franchise to fur- 
nish light and power. A vote on the 
question will be taken June 1. 


SOUTH CENTRAL STATES. 


LOUISVILLE, KY.—The Harry I. 
Wood Company has been awarded the 
contract for installing the electric 
equipment in the woodworking plant of 
Gamble Brothers, in Highland Park. 
This will range between $1,700 and 
$1,800 and is a conduit job throughout. 
The Gamble plant will use a total of 
21 new motors, which have been con- 
tracted for from the General Electric 
Company, ranging from five to fifty 
horsepower in capacity. 


LOUISVILLE, KY.—The Ford Mo- 
tor Company, of Detroit, which is 
erecting a $500,000 plant in Louisville, 
has specified Louisville Gas and Elec- 
tric Company power for operating the 
motors. The connected motor load 
will be 350 horsepower, and the light 
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load will range from 50 to 60 kilo- 
watts. 


LOUISVILLE, KY.—The Louisville 
Gas and Electric Company has con- 
tracted to supply power for operating 
the 135-horsepower in motors of the 
Columbia Sanitary Manufacturing 
Company, which will manufacture 
plumbing supphes and fixtures, in the 
new factory which is nearing comple- 
tion here. There will be two motors 
of 30 horsepower; two of 20, and two 
of 15 horsepower and one 5-horsepower 
motor used, for which the company 
is considering offers. 


MT. OLIVET, KY.—The Robertson 
County Light and Power Company, 
which incorporated some time ago, will 
build an electric light plant to develop 
66 horsepower, and will put up a 
building at a cost of $500, construction 
bids to be opened the latter part of 
June. The company will need equip- 
ment and wants prices on switchboard 
or panel, copper and other materials 
for the plant. The transmission will 
run to 8,500 feet. W. R. Bethel is gen- 
eral manager and enginecr. 


BIRMINGHAM, ALA.—The Avon- 
dale Mills have decided upon electric 
drive for the Eva Jane Mills and 
Central Mills, at Sylacauga. Motors 
will be installed and 3,000 horsepower 
utilized, this electricity to be obtained 
from the transmission system of the 
Alabama Power Company, at Birming- 
ham. 


SCOTTSBORO, ALA. — The city 
council is planning to install a street 
lighting equipment. Address mayor. 


SILURIA, ALA.—The Buck Creek 
Cotton Mills has decided upon electric 
drive. They will install electric mo- 
tors to use 1,000 horsepower from the 
transmission system of the Alabama 
Power Company, Birmingham. 


CLEBURNE, TEX.—It is planned to 
call an election of tax payers here to 
vote on the proposition of issuing 
bonds to take over the street railway 
system and to make improvements to 
the property. D. 

DEL RIO, TEX.—The Del Rio 
Electric Light and Ice Company’s plant 
has been acquired by the Texas South- 
ern Electric Company for $90,000. The 
Del Rio light plant is the sixth to be 
acquired in this state by the Texas 
Electric Company, which is a corpora- 
tion backed largely by Massachusetts 
capital. The deal for the Del Rio plant 
was negotiated by Fidelo G. C. Cham- 
berlain, treasurer of the Southern En- 
gineering Company, of San Antonio. 

SAN BENITO, TEX. — The city 
council has adopted plans for a com- 
plete street lighting system which will 
be immediately installed here. 


. WESTERN STATES. 


POLSON, MONT. An electric 
light plant will be erected here. J. H. 
Cline, owner. 

JUNEAU, ALASKA.—Articles of in- 
corporation for the Spiel River power 
project have been filed with the Terri- 


torial Secretary by E. P. Kennedy, 
John Rustgard, H. U. Roedling, et al., 
and the company is negotiating for 


patents for the establishment of elec- 
trochemical factories and power devol- 
opment on the Spiel River. From the 
most reliable data at present available, 
it is thought possible to generate elec- 
tric power on the Spiel River in units 
of 10,000, 20,000 or 30.000 horsepower, 
at a cost of not to exceed $5 per horse- 
power-year. 
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BELLINGHAM, WASH.—It is re- 
ported the Whatcom County Railway 
and Light Company, a subsidiary of 
the Puget Sound Traction, Light and 
Power Company, owned and controlled 
by the Stone & Webster Corporation 
of Boston, will extend its electric 
transmission lines south of Bellingham 
to Enetie, the improvement to be made 
as soon as materials can be placed on 
the ground. 


EVERETT, WASH.—A notice of 
appropriation of the waters of Twin 
Lakes, to the extent of 500 cubic feet, 
has been filed with County Auditor, 
Mae Weatherbee, by the Jim Creek 
Water, Light and Power Company, of 
Arlington. It is reported a power plant 
will be erected and transmission lines 
strung throughout the county by the 
concern, of which Thomas Moran, of 
Arlington, is president. 


FRIDAY HARBOR, WASH. _The 
petition of R. D. Berghardt, of Seattle, 
for electric light and power franchise, 
has been granted by the council, and 
according to reports, a light and power 
plant to serve this city and vicinity 
will be erected and serving customers 
within six months. 


GRANGER, WASH.—This city is 
preparing to install a municipal power 
plant. 


MEYERS FALLS, WASH. — The 
Stevens County Light and Power Com- 
pany has leased waterpower on the 
Colville River, known as Meyers Falls, 
owned by George E. Meyers, of 
Spokane, and Jacob Meyers and Mrs. J. 
Cagle, of Meyers Falls. The lease is 
for a period of 99 years. From reports, 
it is understood the company will im- 
mediately improve a site selected at 
Meyers Falis by the erection of a con- 
crete dam twenty feet high, with a 
spillway 500 feet wide, and a power 
plant with a capacity of 3,000 horse- 
power which will furnish the towns of 
Chewelah, Colville. Ward. Meyers 
Falls, Marcus and Kettle Falls, with 
current for both light and power. A 
high-tension transmission line, it is un- 
derstood, will be constructed between 
Chewelah and Meyers Falls imme- 
diately. The power plant will also fur- 
nish electric energy for the United 
Copper and other mines, located at or 
near Chewelah. 


MONTESANO, WASH.—George H. 
Tilden, Seattle Bond and Brokerage 
Company, Hoge Building, Seattle, has 
petitioned the county commissioners, 
Chehalis County, for a franchise for 
the construction, maintenance, and 
operation of power transmission lines 
over and along the county roads known 
as Olympic Highway, from the east 
city limits of the city of Aberdeen, to 
the east line of Chehalis County, at a 
point about three miles easterly of the 
town of McCleary: also from the 
Olympic Highway along the Summit 
road to junction of Summit road, and 
the Summit-Kamiulche road, at a point 
about two miles northeasterly of the 
town of McCleary. Tilden, represent- 
ing a large amount of capital, said to 
be affiliated with Stone & Webster im- 
terests of Boston, has also applied for 
franchises to construct and operate elec- 
tric transmission systems in the cities 
of Aberdeen, Olympia and Hoquiam. 
The councils of these cities will take 
up the matter of granting the’ fran- 
chises in Hoquiam, June 7; in Aber- 
deen, June 9; and Olympia. about Tune 
10. The capital which Mr. Tilden repre- 
sents has a power site at Lake Cush- 
man, and during the past two weeks has 
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applied for franchises for supplying 
hydroelectric power in the incorporated 
cities of Thurston, Mason and Che- 
halis counties. 

OLYMPIA, WASH.—W. W. Manier 
and associates of this city, Scott C. 
Calhoun of Seattle and G. H. Hilden, as 
a third concern, seek franchises to con- 
struct and operate electric lighting 
systems in this city. The applications 
have been referred to the city attorney 
and council for action. 


SEATTLE, WASH. — The King 
County Commissioners, Byron Phelps, 
clerk, have been petitioned by G. A. 


Collins, et al, L. C. Smith Buitd- 
ing, Seattle, for a franchise to con- 
struct, Operate and maintain electric 


transmission lines on Mercer Island. 
This is the same concern that was re- 
cently granted a franchise by the com- 
missioners, for franchise to construct 
a power plant and transmission lines 
on Vashon and Maury Islands. Re- 
orted construction of the Vashon 
sland power plant will begin at an 
early date. O. 


SPOKANE, WASH. An orna- 
mental curb lighting system on Trent 
Avenue, from Lincoln to Division 
Street, has been petitioned for by prop- 
erty owners in that district, and Mayor 
Fawcett states that if the petition con- 
tains enough signatures the installa- 
tion will be made as soon as possible. 


TACOMA, WASH.—An_ ordinance 
instructing the city attorney to ex- 
ecute a contract for steam power for 
an electric generating plant, to be used 
as an auxiliary to Tacoma’s municipal 
lighting plant, has been passed by the 
city council. Contract will be between 
city of Tacoma and Tacoma Central 
Heating Company. This company pro- 
poses to build a $250,000 steam heat- 
ing plant to supply Tacoma’s business 
section with steam heat at once. The 
city of Tacoma, at an early date, ex- 
pects to install electric generating ma- 
chinery and equipment in the plant. 
Under the terms of the contract, power 
to operate the equipment to be installed 
will be furnished by the heating com- 
pany. O. 

WENATCHEE, WASH.—The trans- 
fer of the N. E. Field property at the 
head of Lake Chelan to the Chelan 
Electric Company recently marks an- 
other step toward the development of 
power on Lake Chelan. Several years 
ago the Chelan Electric Company was 
granted permission to raise the waters 
of the lake for the installation of an 
electric power plant. 

GRESHAM, ORE.—City officials are 
investigating water rights near the town 
of Sandy with a view to installing a 
power plant. H. J. Stooker has made 
preliminary surveys, and estimates the 
cost of the proposed system at about 
$100,000. 


NEW PUBLICATIONS. 


EXPORT TRADE.—The National 
City Bank of New York has published 
in pamphlet form an address on “Co- 
operation in Export Trade.” by Wil- 
lam S. Kies, which was delivered be- 
fore the American Academy of Politi- 
cal and Social Science on April 30. 

UTILITY APPRAISATL.—A paper 
read before the convention of the In- 
diana Gas Association by William G. 
Woolfolk, entitled “Appraisal of Pub- 
he Utility Properties,” has been 
printed in pamphlet form by Sander- 
son & Porter, of New York and San 
Francisco. 


May 29, 1915 


FOREIGN TRADE OPPORTUNI- 
TIES. 


[4ddresses may be obtained from the Bureau 
of Foreign and Domestic Commerce, Washington, 
D. C., or its branch offices at Boston, New York, 
Atlanta, Chicayo, St. Louis, New Orleans, Seattle 
and San Francisco. Write on separate sheet for 
each item and give file number.) 


NO. 16,754. RESISTANCE WIRES, 
ETC.—An American consular offcer 
in Switzerland reports that an agent 
in his district desires to communicate 
with American manufacturers and ex- 
porters of resistance wires or coils and 
resistance straps or strips. 


NO. 16,776. ELECTRIC LIGHT 
SHADES.—A New York exporter has 
received an inquiry from an English 
firm requesting quotations, etc., on 
enameled-iron shades 6 to 18 inches in 
diameter; also for white and white and 
green opal glass shades 6 to 18 inches 
in diameter. Quotations are desired for 
large quantities. It is stated that pay- 
ment will be made in New York City. 


NO. 16,777. MACHINERY AND 
ELECTRICAL GOODS.—A European 
mechanical and electrical engineer, who 
is now in the United States, desires 
to form commercial relations with 
manufacturers of machinery and elec- 
trical goods with a view to represent- 
ing them in European countries. New 
York City reference is given. 


NO. 16,789. HEATING PLANTS, 
ELECTRICAL GOODS AND SUP- 
PLIES, ETC.—The manager of an ex- 
port and import association in 
this country reports that it is in re- 
ceipt of a letter from a firm in China 
which desires to establish commercial 
relations with American manufacturers 
and exporters of central heating sys- 
tems, sanitary equipment and supplies, 
and electrical goods, such as fans, cells, 
bells, wiring, lamps, motors, meters, 
switches, lamp shades, etc. The firm 
pays cash against the bill of lading 
or in some cases desires from 30 to 
60 days’ credit. Catalogs with full de- 
scriptive matter, and samples, where 
possible, should be sent at once. In- 
formation as to cablegram codes should 
also be sent. 


NO. 16,790. ELECTRICAL 
GOODS, COPPER, IRON, ETC.—An 
American consular officer in Spain re- 
ports that a business man in his district 
desires to establish a commission busi- 
ness for the purpose of handling 
American-made machinery, electrical 
goods, copper, iron and steel manu- 
factures, etc. It is stated that this 
man has been connected with a well 
known Spanish import firm for a num- 
ber of years, but is now desirous of 
taking up the business for himself. 
Bank references are given. 


NEW INCORPORATIONS. 


MEADOWS, IDAHO.—The 'Mead- 
ows Light & Power Company has been 
incorporated with a capital stock of $15,- 
000, by A. R. Krighaum, T. B. Kend- 
ricks and J. M. McCully. 


NEW YORK, N. Y.—Kurz Elec- 


trical Company. Lamps, machinery, 
etc. Capital, $25,000. Incorporators: 
Charles T. Kurz, Finifred M. Smythe 


and Louis F. Goldmann. 


BROOKLYN, N. Y.—Platzer Elec- 
tric Company, Incorporated; electrical 
contracting, etc. Capital, $1,000. In- 
corporators: Morris I. Platzer, Ann R. 
Platzer and Joseph Platzer. 

NEWARK, N. J.—Charles P. Taylor, 


Incorporated; to deal in electric mo- 
tors, dynamos, etc. Capital, $100,000. 
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Incorporators: Ralph H. Dixon, Aura 
H. Higbee and J. Fred Anderson. 


NEW YORK, N. Y.—Bruston Elec- 
tric Lighting and Power Company. 
Manufacturing agency. Capital, $100,- 
000. Incorporators: Daniel H. Renton, 
are E. Emerson and John L. Bis- 
sell. 


BUFFALO, N. Y.—Detroit Electric 
Car Company, Incorporated; to manu- 
facture electric motor vehicles. Capital, 
$10,000. Incorporators: Charles E. 
Sager, Helen Sager and George B. 
Pratt. 


NEW YORK, N. Y—Owl Electric 
Sign Company, Incorporated; to manu- 
facture electrical works, fixtures, signs, 
etc. Capital, $5,000. Incorporators: 
Henry Fantel, William Fantel and 
Harry Lanzner. 


NEW YORK, N. Y.—The Central 
Station Equipment Company has been 
incorporated to do electrical contract- 
ing and construction work. Capital, 
$10,000. Incorporators: J. Sarano, J. 
Landers and F. C. Joutras. 


NEW YORK, N. Y.—Sterling De- 
vices Company, Incorporated; to man- 
ufacture gas and electric fixtures, etc. 
Capital, $5,000. Incorporators: Wil- 
liam H. Brady, Edgar W. Smith and 
Frederick H. Stokes. 


NEW YORK, N. Y.—Independent 
Electric Light and Power Company, 
Incorporated; to manufacture and sell 
electricity, etc. Capital, $100,000. In- 
corporators: Meyer Klein, Helen White 
and Alexander Werner. 


SCARBORO, ME.—The Milliken & 
Snow Company has been incorporated 
with a capital of $10,000, to conduct 
an electric light and power business. 
Incorporators: Alfred H. Milliken, 
Weston H. Snow, Ezra C. Milliken. 


BRONX, N. Y.—Eugene T. Turney 
Company, Incorporated; to manufac- 
ture mechanical and electrical novelties, 
etc. Capital, $10,000. Incorporators: 
Eugene T. Turney, L. M. Turney and 
M. R. Musser, all of New York City. 


ELIZABETH, ILL—The Elizabeth 
Light and Power Company has been or- 
ganized with a capital of $6,600. Those 
interested are Bernhard Dittmar, N. A. 
Gault, A. L. Cox, John Hagie, Frank 
Fraser, J. CQ. McKenzie and S. B. 
Reynolds. 

SPRINGFIELD, MASS.—The W 
K. Tuohey Company has been incor: 
porated with a capital stock of $20,- 
000 for the purpose of conducting an 
electrical contracting business. The 
incorporators are: Wm. K. Tuohey, 
Thomas F. Tuohey and Frederick K. 
Tuohey. ` 

DOVER, DEL.—The Eastern Shore 
Gas and Electric Company has been 
incorporated to construct, maintain and 
operate works for the distribution of 
gas, electricity, etc. Capital, $750,000. 
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The incorporators are: F. R. Hansell, 
of Philadelphia, Pa., and George H. B. 
Martin and S. C. Seymour, of Camden, 
N.J 


FINANCIAL NOTES. 


The Southern California Edison Com- 
pany has sold to a syndicate formed by 
E. H. Rollins & Sons, $2,168,000 five- 
year six-per-cent convertible deben- 
tures which will be sold at par and ın- 
terest. The issue, as approved by the 
California Railroad Commission, was 
$2,500,000, but $332,000 of the deben- 
tures will be exchanged for an equal 
amount of debentures issued April 1, 
1911. The debentures are convertible 
at the option of the holder into the com- 
mon stock of the company on the basis 
of 11 shares of stock for each $1,000 
debenture. Proceeds of the debentures 
will go to pay floating debt of $1,596,- 
890, for additions and betterments of 
the property, and to reimburse the 
treasury for expenditures made for capi- 
tal account. 

Gross sales of the Westinghouse 
Electric and Manufacturing Company 
in the year ended March 31 amounted 
to $33,671,485, as compared with $43,- 
733,646 the year before. From this total 
$2,009,744 was saved as net income 
available for dividends, against $4,058,- 
809 in 1914. Holders of preferred and 
common stock received $1,707,259 in 
dividends, and as the profit and loss 
account was charged with $444,498 for 
depreciation and adjustments and $126,- 
257 for miscellaneous reserves, the net 
revenue was not sufficient by $268,000 
to offset debits against it. The total 
surplus at the end of the year was 
$7,473,411, as compared with $7,659,- 
130 twelve months before. 

The value of unfilled orders, as set 
forth in a summary of the annual re- 
port issued recently, was $8,951,410 on 
March 31. On that date of 1914 they 
amounted to $7,951,385. The average 
number of employees during 1915 was 
15,145, against an average of 18,635 in 
1914. 

The chairman, Guy E. Tripp, informs 
stockholders that the sale of the French 
branch to the British branch of the 
Westinghouse interests was completed 
in the year. The Italian branch is now 
controlled also bv the English West- 
inghouse concern. The large reduc- 
tion in sales, said Mr. Tripp, was largely 
caused by a strike of more than a 
month’s duration last summer at the 
main works in East Pittsburgh. 


Dividends. 
Term. Rate. Payable. 


Am. Pr. & Lt. com.. Q 1 % June 1 
Baton Rouge Elec. pf.S-A $3.00 June 1 
El Paso Elec. com... Q $2.25 June 15 
Norfolk Ry. & Lt....S-A 3 % June 10 
Rochester Ry. & Lt. 

Tiss od Soca uaa ee teal 1.25% June 1 

West. Pr. & Lt. 

a re er een 1.75% June 1 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


May 24 May17 
American Tel. & Tel. (New York)........ccc cscs cece cccccccccvececsecceece 118% 118% 
Commonwealth Edison (Chicago)... ....ccc cc cece ce ee cece cece eee ceceereees 33 133 
Edison Electric Illuminating (Boston)....... 0... cece wee c cece reece eee 233% 234 
Electric Storage Battery common (Philadelphia)..........cceceeeccceeces 50% 50% 
Electric Storage Battery preferred (Philadelphia) ...........ccccceeeeecees BOM 50% 
General Electric (New York) ie ceo os wees ck 86a patos es oe bas en es 152% 147% 
Kings County Electric (New York)...........eeee8. E RAS FON A aa 119 119 
Massachusetts Electric common (Boston)......ccce cece cecccccesceseeesese 6 
Massachusetts Electric preferred (Boston)......... cece cccccecccseccsesece 38 39 
National Carbon common (Chicago). .....ccccccececscccccccveesseseseenes 131 131 
National Carbon preferred (Chicago)... .. ccc ccc ccc ect cece t ete eeeesee 120 — 
New England Telephone (BosSton)........ ccc cere seen cece renee ese eesseeees 129 29 
Philadelphia Electric (Philadelphia) (ex-dividend)......esssessessssesssse 2356 2374 
Postal Telegraph and Cables common (New YorKk}).....sessssesssesseseseo 76 76 
Postal Telegraph and Cables preferred (New York).......cceccccvscacece 63 63 
Western Union (New York )ac.cc.sa ce eens vases pede KUNSENS SEE hE wee BES 66 6446 
Westinghouse common (New York).......ccccccscscecccecessessseseseeees 96 SH 
Westinghouse preferred (New York)... ... ccc cece cece cece ee ee em eee eeeces 120 120 
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Reports of Earnings. 
VIRGINIA RAILWAY & POWER. 


1915 1914 
April gross ...........6.:. $ ay 934 $ 420,582 
Net after taxes......... oe 90,509 
Ten months’ gross...... 4,2 717 27 4,284,091 
Net after taxes.......... $33.225 578.570 


DAYTON POWER & LIGHT COMPANY. 


1915 1914 
April gross ...........06. $ 82,150 $ 75.474 
Net @Carnings .........806.% 37,906 38,018 
Surplus after charges.... 19.771 21,189 
Twelve months’ gross.... 981,283 B44 S62 
Net earnings ............ 452,059 367,927 
Surplus after charges..... 241,095 166,200 


DETROIT EDISON. 


1915 1914 
April Bross ....... cece ee $ 600,082 $ 512,007 
Ne remena EAA Sak wee 225.341 174,948 
Surplus after charges... 142,355 106,561 
Four months’ gross...... 2,611,443 2,215,410 
Net eG icine el Ga a wd ER 1,023,22 SOS,411 
Surplus after charges... 691.406 536,366 


NEW ENGLAND POWER. 
(Consolidated Statement.) 


Earnings for the four months ended 
April 30 are as follows: 


1915 1914 

Gross earnings ...........- $439,010 $342,389 
Net after taxes........... 280,912 210,988 
Pee after bond inter- 

OS. Ses EE tee es Gas 160,528 99,772 
Snide after other in- 

terest 34h Os er oases 147,246 91,671 
Balance after preferred- 

dividends .............0. 52,021 9,471 


AMERICAN TELEPHONE & TELEGRAPH COM- 
f PANY. 
_ Earnings report for three months end- 
ing March 31, 1915: 
Earnings: 1914 
Dividends ow. $6,295,408.62 
Interest and other 
revenue from as- 
sociated com- 


1915 
$6,306,103.50 


panies oe 3,634.392.48 3,445,001.38 
Telephone traftic 
CNEL) © onii 1,496,654.27 1,570,773.48 
Other sources.......... 137,547.98 272,615.68 
Total woes views 11,564,003.35 11,594,494.04 
Expenses  .........ecceeeee 1,330,572.12 1,317,798.18 
Net earnings ............ 10,223,431.23 10,276.695.86 
Deduct interest ...... 2,948,669.58 1,876,605.69 
Balance .............. 8,184,761.65  8&,400,090,17 
Dividends paid.......... 6,892,549.82  6,968,759.99 
Balance oo... 1,292,211.83 1,431,320.18 


*One month estimated. 
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The Usona Manufacturing Com- 
pany, Incorporated, 1 Hudson Street, 
New York City, is sending to dealers 
copies of a folder on its Kwiklite elec- 
tric flashlights and lanterns; this calls 
attention to the selling merits of these 
products. 


The Corliss Carbon Company, Brad- 
ford, Pa., manufacturer of motor and 
generator brushes exclusively, has re- 
moved its office and stock room to the 


engineering suilding, 114 Liberty 
Street, New York City. The eastern 
district is in charge of a competent 


engineer. 

Delta-Star Electric Company, Chi- 
cago, H, is distributing a new folder 
(No. 49) describing the automatic high- 
speed sphere-gap S & C lightning arrest- 
er. The valve action of this arrester is 
well demonstrated. and will be of inter- 
est to those interested in high-tension 
transmission. 
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PERSONAL MENTION. June 7-11. Secretary, T. C. Martin, 29 

MR. FRED UNGER, former man- West Thirty-ninth Street, New York, 
ager of the municipal light plant of N. Y. : : 

Chicopee, Mass., has accepted an ex- Minnesota Electrical Contractors’ As- 

ecutive position with the Remington sociation. Semi-annual meeting, Du- 


Arms Company, Bridgeport, Conn. 


PROF. ALFRED STILL, of Pur- 
due University, Lafayette, Ind., sailed 
this week for England, where he will 
devote the summer months to somé 
special electrical work for W. T. Glover 
& Company, manufacturing electric 
engineers, of Manchester. 


MR. RAY PALMER, commissioner of 
gas and electricity of the city of Chicago, 
gave an interesting talk on “Chicago 
Street Lighting” before a joint meeting 
held at Lewis Institute, Chicago, on Mav 
20, by the Lewis Institute Branch, Ameri- 
can Institute of Electrical Engineers, and 
the High Tension Assoctation. 


MR. FRANK E. GETTS has heen 
appointed general manager of Elec- 
trical Engineers Equipment Company, 
Chicago, Ill. Mr. Getts was formerly 
district sales manager of the Chicago 
office of the Alberger Pump & Con- 
denser Company, and before that he 
was for a long time associated with 
the electrical industry. 


MR. CLINTON WHITE, for more 
than 20 years a member of Massa- 
chusetts boards, retired May 18 
from the Public Service Commission, 
on which he had served since its 
creation, having previously been a mem- 
ber of the Railroad Commission. Mr. 
White reached the age of 70 years, at 
which retirement from the Commission 
is provided for by the act which in- 
stituted that board. He has been a faith- 
ful and highly respected public official. 


DATES AHEAD. 


National District Heating Association. 
Annual convention, Hotel Sherman, Chi- 
cago, Ill., June 1-3. Secretary, D. L. Gas- 
kill, Greenville, O. 

National Electric Light Association. 
Annual convention, San Francisco, Cal. 
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The Albert & J. M. Anderson Manu- 
facturing Company, Boston, Mass., has 
opened a San Francisco oftice at 613 
Postal Telegraph Building, in charge 
of Barry G. Durham, who has been 
with the company for several years, 
formerly in the Boston otħce and for 
the last two years connected with the 
Chicago office. 

Westinghouse Electric and Manu- 
facturing Company, Fast Pittsburgh, 
Pa., has published as Section CSs0 of 
Westinghouse motor applications a re- 
print of a paper on “Co-Operation Be- 
tween the Motor Manufacturers and 
the Central Station.” which was pre- 
sented by W. H. Patterson before the 
March meeting of the New Business 
Section of the Ohio Electric Light As- 
sociation, 


The Electric Storage Battery Com- 


pany, Philadelphia, Pa. has issued bul- 
letin No, 149 dealing with the Exide 
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luth, Minn., June 10. Secretary, G. M. 
Jones, 14 Seventh Street, N., Minneapo- 
lis, Minn. 

Electrical Supply Jobbers’ Association. 
Summer meeting, Hotel Statler, Detroit, 
Mich., June 15-17. Secretary, Franklin 
Overbagh, 411 South Clinton Street, Chi- 
cago. Il. 

Association of Railway Telegraph Su- 
perintendents. Annual meeting, Roch- 
ester. N. Y.. June 22-25. Secretary. P. 
W. Drew, 112 West Adams Street, Chi- 
cago, Ill. 

Society for the Promotion of Engineer- 
ing Education. Annual meeting, Ames, 
Iowa, June 22-25. Secretary, F. L. 
Bishop. University of Pittsburgh, Pitts- 
burg, Pa. 

Northern White Cedar Association. 
Midsummer meeting, Beatdette, Minn., 
June 25-29. Secretary, N. E. Boucher, 
743 Lumber Exchange, Minneapolis. Minn. 

Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester. June 26 to 230, 
Secretary, Herbert Silvester, 18 Wash- 
ington Avenue, Detroit, Mich. 

American Institute of Electrical Fnvi- 
neers. Annual convention, Deer Park, 
Md.. June 29-July 2. Secretary, F. L. 
Hutchinson, 29 West Thirty-ninth Street, 
New York, N. Y. 

National Electrical Contractors’ Asso- 
ciation of the United States. Fifteenth 
annual convention., San Francisco, Cal., 
July 21-24. Secretarv, George H. Duf- 
feld, 41 Martin Building, Utica, N. Y. 

Association of Iron and Steel Electrical 


Engineers. Annal convention, Hotel 
Statler, Detroit. Mich.. September 8-11. 
Secretary, W. T. Snyder, McKeesport, 
Pa. 

International Engineering Congress, 
San Francisco, Cal. September 20-25. 


Executive secretary, E. J. Dupuy, Fox- 


croft Building, San Francisco, Cal. 
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battery for marine wireless service. 
This points out the necessity for hav- 
ing a storage battery auxiliary to pro- 
vide current for marine radio sets. 
Typical installations of batteries and 
control panels therefor are illustrated, 
also several vessels in which such sets 
have been installed. 


Keuffel & Esser Company, 127 Ful- 
ton Street, New York City, has issued 
a folder containing the Brunton Slope 
Chart for the determination of the ap- 
parent angle of sections when cut at 
planes of varying degrees of divergence 
from true dip, or vice versa. While 
particularly valuable in the prepara- 
tion of maps and geological sections, 
this chart 1s also useful for giving the 

valley angles in hoppers, ore bins ete. 
Copies of the circular can be had on 
application to the company. 


Graphite Metallizing Corporation, 
Yonkers, N. Y., haspublished-Booklet E 


May 29, 1915 


devoted to Graphalloy brushes and con- 
tacts for generators, motors, converters, 
controllers, contactors, and other elec- 
trical apparatus. These are made from 
solid, pure graphite which is impregnated 
with copper by means of a special process. 
Graphalloy contacts are used very suc- 
cessfully for elevator and other control- 
lers and circuit-breakers; the brushes are 
used on low-voltage commutators and 
collector rings and wherever high cur- 
rent-carrying capacity is required. 
Simplex Wire & Cable Company, 
Boston, Mass., is now represented in 
New York City by William K. Spar- 
row, with an office at 30 Church Street. 
-Mr. Sparrow has been connected with 
the electrical industry in and around 
New York since 1887, having been as- 
sociated with the Edison Machine 
Works, Manhattan Electric Light 
Company and the Brooklyn Edison 
Company. In 1892, he had charge of 
the construction of the underground 


system at the World’s Columbian Ex- 


position at Chicago. From 1902 to 
1914, Mr. Sparrow was sales manager 
for the Fibre Conduit Company. 


Wesco Supply Company, St. Louis, 
Mo., has ready for distribution its new 
general supply catalog No. 200. This 
consists of 1,280 pages covering prac- 
tically afl standard electrical supplies 
now on the market. The material has 
been arranged in the way in which it 
is used in an electrical system, begin- 
ning with supplies for the power sta- 
tion and ending with sockets, incandes- 
cent lamps and electrical appliances 
used commonly on lighting circuits. 
The company has also published cata- 
log No. 210 for hardware and gar- 
age men; this also consists of 1,280 
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pages, but differs from catalog No. 200 
by the elimination of power station 
supplies which take up the first 192 
pages of that catalog. In place of 
these pages there have been substituted 
192 pages devoted to automobile ac- 
cessories. This is a new line for the 
company, but has been added in re- 
sponse to a general demand and it is 
believed that these supplies will meet 
a ready market. 


Roller-Smith Company, 203 Broad- 
way, New York City, has issued a cir- 
cular describing its portable volt- 
ammeter for automobile lighting and 
starting systems. This instrument is 
particularly useful for inspectors who 
must examine lighting and starting 
equipments in large garages or the 
like. The instrument is a compact 
combination device with three voltage 
scales and two current scales. The 
binding posts are conveniently marked 
so that errors in connections are elimi- 
nated. The company has also issued 


small folders on its Imperial type in- 


struments for automoible use. These 
are small ammeters ranging to 15 or 
20 amperes and are made in several 
different types especially for use with 
automobile lighting systems. Another 
folder describes what are known as 
“C. O. D.” indicators for use with 
automobile lighting and starting sys- 
tems. These show at a glance whether 
the battery is being charged, open cir- 
cuit, or discharged. 


Oshkosh Manufacturing Company, 
Oshkosh, Wis.. will have ready in about 
a week its new catalog No. 45. This, 
in the opinion of the company, will 
be the most complete catalog of strictly 
outside construction tools issued by 
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any manufacturer and can be furnished 
either in bound or in loose-leaf form. 
Sheets can be supplied that conform — 
in every way to those in the Electrical 
Supply Jobbers’ Association “Red 
Book,” also a discount list on the same 
size paper, perforated for ready inser- 
tion. ound copies or sets of sheets 
can be supplied direct from Oshkosh 
or can be had from any of the Osh- 
kosh Manufacturing Company repre- 
sentatives as shown in their adver- 
tisements. Although the company mar- 
kets its entire output of tools through 
the recognized jobbers, it 1s glad to 
supply all operating companies with 
catalogs and will do so upon request. 


Edison Storage Battery Company, 
Orange, N. J., has issued in the form 
of a well illustrated pamphlet a letter 
by Miller Reese Hutchison, dealing 
with the provision of an emergency 
source of power for the operation of 
marine radio apparatus. Extracts from 
the radio communication laws of the 
United States and of the International 
Radiotelegraphic Congress are given 
to show that such emergency power is 
required. Mr. Hutchison’s letter points 
out the importance of this subject and 
shows that the Edison battery has been 
installed in quite a number of naval 
and merchant-marine vessels and meets 
the requirements exactly. Data on sev- 
eral types of Edison batteries suitable 
for the purpose are given and typical 
installations are described. In another 
pamphlet the company has published 
illustrated descriptions of Edison bat- 
teries and of installations thereof for 
yacht lighting, launch service, ignition 
in motor boats, wireless service and 
other branches of marine service. 


Record of Electrical Patents 
Issued by the United States Patent Office, May 18, 1915. 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,139,476. Rapid Photographic Record of 
Curves of Oscillographs, Rheographs, and 
the Like. A. FE. Blondel, Paris, France. 
Arrangements of mirrors, reflectors, lenses 


and screen. 

1,139,486. Indicator. W. F. Caldwell, as- 
signor of one-half to J. A. Riggs, Hot 
Springs, Ark. Alarm when insulation on 
conductor is destroyed. 

1,139,487. Electric-Power Transmission 
Pole. G. D. Cangia, Naples, Italy. Frame 
for mounting suspension-type insulators. 

1,139,489. Indicator. L. Church, Mo- 
bridge, S. D. Movable weight connects suc- 
cessive lights in a battery circuit includ- 
ing a bell. 

1,139,493. Dynamo-Driving Mechanism. 
J. L. Creveling, assignor to Safety Car 
Heating & Lighting Co., New York, N. Y. 
Disconnectible connection with car axle. 

1,139,512. Traln-Stopping Apparatus. 
McK. R. Fulks, Gaithersburg, Md. Lever 
on car cuts off power on engagement with 
danger arm along way. 

1,139,521. Automatic Ignition and Light- 
ing System. J. A. Heany, assignor to A. 
E. L. Leckie, Washington, D. C. Has gen- 
erating unit independent of engine. 

1,139,542. Reflector for Electric Lights. 
D. J. Lambert, Fairburn, Ga. Street lamp 
has reflector about base of lamp and an- 
other at maximum diameter of bulb. 

1,139,554. Lamp-Cord Reel. A. MacLean, 
New York, N. Y. Controlled by electro- 
magnetic clutch. 

1,139,614. Electric Sign. H. S. Williams, 
Ithaca. N. Y. Indirect illumination, has 
reflector mounted on back of lens. 

1,139,623. System for Producing High- 
Tension Currents. C. I. Zimmerman, de- 
ceased, assignor to J. G. Zimmerman, Chi- 
cago, IN. Circuit contains in series, in- 
ductance, capacity, alternator and gap 
varving with current. 

1,139,632. Electrical Receiving Apparatus. 

B. Booth. Newton Center, Mass. For 
Hertzian waves; selection and energiza- 
tion of translating devices effected in re- 
sponse to impulses. 


1,139,654. Spark Plug. R. J. Farrell and 
F. A. Ardron, Seattle, Wash. Details. 

1,139,668. Electrical Incandescent Lamp. 
H. Gerdien and M. von Pirani, assignors 
to Siemens & Halske A-G., Berlin, Ger- 
many. Gas filling contains mercury and 
a partition above filament permits re- 
stricted gas passage between chambers 


thus formed. 
1,139,674. Motor Vehicle. E. Gruenfeldt, 
assignor to Baker Motor Vehicle Co., 


Cleveland, O. Mounting and gearing of 


motor. 

1,139,678. Motor-Car Drive System. H. 
F. Hitner, Mount Vernon. O. Clutching 
and controlling arrangements in a mixed 
drive comprising an engine, motor dynamo 
and storage battery. 

1,139,686. Apparatus for Removing Tar- 
nish from Metals. H. H. Keyt, Chicago, 


A NXX: 


No. 1,139,748.—Reversible Insulating Cleat. 


Ill. Container of electropositive metal has 
removable bottom. 

1,139,687. Separable Circuit Device. C. 
J. Klein, assignor to Cutler-Hammer Mfg. 
Co.. Milwaukee, Wis. Two-part attach- 
ment plug has self-aligning contacts. 

1,139,688. Sadiron Support. J. F. Lamb, 
assignor to Landers, Frary & Clark. New 
Britain, Conn. For handle and connecting 
receptacle of electric flatiron. 

1,139,694. Spark Plug. W. M. Marean, 
assignor of one-half to W. S. Brown, Bel- 
videre, Il. Dead-gas chamber plug having 
adjustable electrode. 

1,139,707. Ignition-Timing Device for In- 
ternal-Combustion Motors. W. E. Nick- 
erson, assignor to E. D. Chadwick, Win- 


chester, Mass. Controlled by intake suc- 


tion. 
1,139,722. Selector Switch. J. N. Reyn- 
olds, assignor to Western Electric Co., 


New York, N. Y. For automatic telephone; 
rotating bars cause interengagement of con- 
tacts 


1,139,723. illuminated Sign. E. A. Rich, 
Jr., Chicago, Il. Lighted from tube lamp 
at to 


1,139,725. Vehicle Lamp. M. M. Rip- 
hahn, Waunakee, Wis. Has two super- 
posed headlight sections of different pow- 
ers. 

1,139,748. Insulator. T. W. Beatty, New 
Cumberland, W. Va. Reversible cleat made 
of two interchangeable parts. (See cut.) 

1,139,757. Theft-Prevention Device for 
Automobiles. F. K. Fassett, assignor to 
L. Ehrlich, St. Louis, Mo. A disabling de- 
vice and alarm sounded on improper at- 
tempt to remove disability. 

1,139,759. Electrical igniting Device for 
Automobile Lamps and the Like. F. N. 
Fox, Woodstock. O. Mounting of sparking 
wires for acetylene gas tip. 

1,139,764. Junction Board. H. Hodgson, 
R. Hodgson, and J. Glazbrook, Chicago, 
Ill. Binding-posts on busbars let into in- 
sulating base. 

1,139,778. Electrochemical Process of 
Treating Waters, Liquids and Sewage. C. 
P. Landreth, Philadelphia, Pa. Nascent 
oxygen produced in the solution by elec- 
trolysis. 

1,139,783. Starting Mechanism for in. 
ternal-Combustion Engines. A. Loomis, as- 
signor to Packard Motor Car Co.. Detroit, 
Mich. Comprises electric motor and stor- 
age battery with controlling means. 

1,139,789. Circuit Breaker. R. B. Mac- 
nish, St. Louis, Mo. Continuously ro- 
tating for ignition system. 

1,139,810. Locomotive with Haulage Mech 
anism. F. L. Sessions, assignor to Jeffrey 
Mfg. Co., Columbus, ©. Relates to gear- 
ing of cable drum on electric mining lo- 
comotive. 


1,139,821. Coupling for Fiëxible Tubing. 
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A. Sundh, Hastings-upon-Hudson, N. Y. 
Inner and outer conical members for se- 
_curing the tube ends and holding them dis- 
tendea with plastic material between the 
tube ends. 

1,139,832. Testing Device for Electric- 
Current Transiating Devices, Fuses, Etc. 

L. Bartlett, Devils Lake, N. D. Ar- 
rangement of switches, contacts and a test- 
ing lamp for connecting in series with de- 
vice to be tested. 

1,139,839. Safety Device. M. J. Botti- 
nelli, Kellogg, Idaho. For belting; derange- 
ment of part, as loose belt lace, closes 
circuit. 

1,139,846. Rifle-Range Shot-!ndicator. 
E. D. Church, Hartfora, Conn. Miniature 
target having location annunciators oper- 
ated from a distance by similarly arranged 
push-buttons. 
` 1,139,859. Automatic Fire-Alarm System. 
F. Gottschalk, Stirling, N. J. Abnormal 
heat removes weight from telephone hook 
through fusible link. 

1,139,876. Controlling Valve. L. E. Jones, 
. W. Breakey and W. F. Casey, Phila- 
delphia, Pa. Energizing solenoid releases 
valve to permit opening. 

1,139,882. Electric Power-Transmission 
System. J. R. Markle, Chicago, Il. Means 
for controlling gas-electric vehicle-propel- 
ling unit comprising prime mover, gen- 
erator, motor and simple control gear. 

1,139,902. Floor Selector-Switch for Elec- 
tric Door-Operating Apparatus. H. Pitts, 
assignor of one-half to F. M. Covert, Aus- 
tin, Tex. Biased to close elevator door 
and controlled from car for opening door. 

1,139,903. Switch. H. Pitts, assignor of 
one-half to F. M. Covert. Controls door 
operation and is controlled by position ot 
elevator operating lever. 

1,139,904. Car-Door Operating and Lock. 
Ing Device. H. Pitts, assignor of one-half 
to F. M. Covert. Sliding car door oper- 
ated by electrically controlled motor. 

1,139,005. Door Operating and Locking 
Device. H. Pitts, assignor to F. M. Cov- 
ert. Gearing for operation of sliding door 
by reversible motor. 


1,139,906. Telephone-Exchange System. 
L. ’Polinkowsky, assignor to Western Elec- 


tric Co. Indication in automatic system 
when apparatus is busy. 

1,139,917. Spark Plug Pump. F. C. H. 
Strasburger, Knox, Ind. Combined spark 

' plug and pump. 

1,139,948. Automatic Train-Controlling 
Device. L. Atwood, Farmington, Me. 
Sounds electric alarm on operation. 

1,139,950. Insulator Bracket. F. A. Bow- 
dle, Cerro Gordo, Ill For fastening to 
side of pole. 

1,139,954. Switch Box for Electric 
Trucks. C. Carr, Buffalo, N. Y. A 


slide has spring connection with operating 
rod and with the movable contacts. 

1,139,956. Electromagnetic Device. E. B. 
Craft, assignor to estern Electric Co. 
Combination of operating and release mag- 
nets for telephone switchboard. 

1,139,965. Electric Arc Lamp. F. W. 
Gore. New York, N. Y., assignor of one- 
fourth each to H. F. Asbury and F. As- 
eu Arrangement of hanger plug con- 
tacts 

Pe 139,969 and 1,139,070. Water-Purifying 

Apparatus. H. B. Hartman, assignor to 
Electric Water Sterilizer Co., Scottdale, Pa. 
Provides for electrolyzing and electric valve 
control. 

1,139,972. Geometrically Progressive Con. 
trol System. C. J. Henschel and C. Mes- 
sick, assignors to said Henschel, of Bloom- 
field, N. J. A receiver, operated from a 
distance to individually display signals, has 
signals operated by electromagnets the 
travels of whose plungers vary in geo- 
metric progression. 


1,139,973. Electric Cable Terminai. G. 
L. Herz, Vienna, Austria-Hungary. For 
detachable connection with a spark plug. 

1,139,976. Electric Condenser or Leyden 
Jar. <A. N. Hoviand, Christiania, Norway. 
Plate-shaped elements having dielectric 
bodies with interior and exterior metal 
coatings, are nested together to connect 
interior coating of one element with ex- 
terior coating of next. 

1,139,983. Machine for Making Fiber in. 
sulating Sheets. J. E. Lappen, assignor to 
Union Fibre Co.. Winona, Minn. Loose 
fibers carried on movable foraminous apron 
are subjected to impact of jets of water 
to deflect and intertangle fibers before they 
are felted. 

1,139,994. Warp Stop Mechanism. T. J. 
O’Connell, Ware, Mass. Electromagnetic- 
ally controlled. 

1,140,007. Time-Limit 
H. A. Steen. assiznor to <Allis-Chalmers 
Mfg. Co.. Milwaukee, Wis. Dashpot re- 
tarding member leaves liquid at end of 
movement and gives blow to trip. 

1,140,011. Combined Gas-Enalne Starter 
and Electric Generator. J. D. Taylor, Wilk- 
insburg, Pa. Storage battery and dvnamo 
connected to engine to start engine or 


Circult- Breaker. 
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charge battery, and constant-loaded motor 
in battery and dynamo circuit during 
charging. 

1,140,029. Stock-Gate Controller for Pa- 
per-Making Machines. T. French, assign- 
or of one-third each to F. J. Lathan and 
J. W. Harris, Rumford, Me. Electrical con- 
trolling means dependent upon thickness 
and breakage of paper. 

1,140,048. Telepnone Guard. E. O. Loeber, 
Cleveland, O. Paper cover for mouthpiece. 

140,050. Insulator. R. A. Manwaring 
and J. T. Hessel, New Haven, Conn. Sin- 
gle piece for pin mounting. 

1,140,052. Coupling for Sectional Rods. 
L. L. Mast, West Milton, O. Simple cou- 
pling for lightning rods. 

,»140,070. Telephone-Call Recorder. C. 
M. Rose, New York, Record strip 
in casing has record made through opening 
and is subsequently presented at another 
opening where it may be canceled, if de- 


sired. 
1,140,081 Burglar or Fire Alarm. G. 
Spitz, Brünn, Austria-Hungary. Circuit 


controlled by float in one compartment of 
container in room to be protected, another 
compartment connected with the first com- 
municating with outside air. . 

1,140,093. Electric Rallway System. A. 
Yurow, New York, N. Y. Arrangement 
whereby contact is maintained by plow at 


crossings. 

1,140,094. Plow for Electric Conduit 
Railways. A. Yurow. Construction of plow 
for use with above. 

1,140,096. Non-Bliinding Device. E. Ader- 
ente, Jersey City, N. J. Reflector bars in 
front of headlight deflect upwardly radi- 
ated light to horizontal. 

1,140,106. Regulating System. J. Bijur, 
assignor to Safety Car Heating & Light- 
ing Co. Voltage and current control of 
battery-charging generator. 

1,140,120. Selective Calling Apparatus. E. 
B. Craft and G. Brown, assignors to West- 
ern Electric Co. Electromagnetic step-by- 


step device. 
1,140,126. Trolley Pole. J. De Angelis, 


No. 1,140,290.—Electric Horn. 


Mount Vernon, N. Y. Car-top mounting, 
including means for holding pole depressed. 
1,140,131. Apparatus for Continuousl 
Separating Sollds from Liquids. J. V. N. 
Dorr, Denver, Col. Excessive density of 
liquid announced by alarm having its cir- 

cuit controlled by hydrometer. 
1,140,134. Incandescent Lamp. B. B. El- 
dred, assignor to Commercial Research Co., 
New York, N. Y. Construction and ar- 
rangement of composite leading-in wires. 
1,140,135. Process for the Production of 
Compound Metal Articles. B. E. Eldred, 


assignor to Commercial Research Co. Re- 
lates to leading-in wires of above. 
1,140,136. Low-Expansion Wire. B. E. 


Eldred, assignor to Commercial Research 
Co. Nickel- steel core with copper sheath 
welded thereto, whole having a less ex- 
pansion than platinum. Related to 1,140,- 
134 and 1,140,135. 

1,140, 150. Wireless Transmission of Elec. 
tric Ener C. Galletti, assignor to 
Galletti’s leles Telegraph & Telephone 
Co.. London, England. Transmitting aerial 
charged slowly in one sense only by con- 
necting to terminal of direct-current gen- 
erator and then impulsively discharging in 
one sense only. 

1,140,151. Telegraphic Instrument. J. J. 
Ghegan, Newark, . Has flexible vi- 
brator vibrating against one contact for 
dots and pressed against another contact 
for dashes. 

1,140,155. Magneto Generator. O. H. H. 
Heins, Edgewater-on-Hudson, N. J. Mag- 
netic 'short- circuit for armature is adjust- 
ae to standardize circuit through arma- 
tur 

1, “140, 165. Signaling Device for Elevators. 
H. L. Kilbourne, Memphis, Tenn. Floor 
and elevator signals operated from car and 
floors. 

1,140,214. Charging Rallway System. G. 
E. Titeomb. assignor to Link-Belt Co., Chi- 
cago. N. Two ears on two tracks and a 
controller for each on one car. 

1.140.227. Rallway Sianaling Apparatus. 
W. Wright, Kalgoorlie, Western Australia, 
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and lL. Langford, South Yarra, Victoria, 
Australia. Current collector for establish- 
ing circuit from car to wire along way. 

1,140,229. Vehicle Direction-indicator. A. 
W. Youngkvist, Duluth, Minn. Signals se- 
lected by sliding shutter. 

1,140,230. Switch for Electric Condult- 
Railways. A. Yurow, New York, N. Y. 
Contact piece at switch automatically actu- 
ated before plow reaches it. 

1,140,247. Electric Compensator. G. A. 
Burnham, assignor to S. B. Condit, Jr., 
Boston, Mass. To maintain voltage, gen- 
erator field circuit is varied by make-and- 
break mechanism through variable-speed 
device responsive to main voltage. 

1,140,248. Time-Limit Controlling Device 
for Electric Switches. G. A. Burnham, as- 
signor to S. B. Condit, Jr. Series motor 
set in operation on overload moves switch 
actuator from initial position. 

1,140,249. Time-Limit Relay. G. A. Burn- 
ham, assignor to S. B. Condit, Jr. Modi- 
fication of above. 

1,140,263. Loud-Speaking Telephone. W. 
Harrisson, New York, : ransmitter 
circuit has arc supplied with hydrogen con- 
trolled by sound-actuated diaphragm. 

1,140,290. Signa! Horn. 8. Scognamillo, 
New York, N. Y. Electric motor has tooth- 
ed wheel for vibrating diaphragm. (See 
cut.) 

1,140,310. Process for Recovering Ele- 
hur Gases. W. 
F. Lamoreaux and . . Renwick, Isa- 
bella, Tenn. Sulphur dioxide is mixed with 
atmospheric oxygen in contact with car- 
bon made incandescent by passage of elec- 
tric current. 

1,140,317. Current-Diverter. T. D. Rob- 
inson, assignor to Amper Electric Co., 
Lockport, N. Y. In an ignition system 
sparking elements in secondary circuit are 
short-circuited when primary circuit is in- 
operative. 


1,140,322. End-Cell Switch. J. W. Achard. 
Philadelphia, Pa. A sliding contact makes 
electrical connection with two adjacent con- 
tacts through high resistance in passing 
mom one contact to other. 

1,140,329. Telephone Signaling System. 
E. A. Mellinger, Chicago, Il. Automatic 
switch for connecting subscriber’s line and 
signal operated upon replacing of receiver. 


1,140,333. Typewriter Carriage-Return 
Device. O. Brispores assignor of 51 per 
cent to J. H. Ware, Chicago, Ill Oper- 


ated by automatically controlled electric 
motor. 
Patents Expired. 

The following United States electrical 
patents expired on May 24, 1915: 

604,358. Valve- Controlling Device. W. S. 
Alexander, New York, 

604,373. Automatic Telephone Exchange. 
W. Decker, Owego, N. Y. 

604,384. Electric Heater. E. E. Gold, New 

I. Rosler, 


Accumulator Plate. 
Berlin, Germany. 

604,431. Electric Signal for Railway Cross- 
ings. L. C. Smith, Columbus, O. 

604, 434. Telephone Signal System. W. A. 
Stilwell and A. Barneck, Salina, Kans. 

604,453. Secondary Electric Clock. A. D. 
Blodgett, Newton, Mass. 

604,459 to 604,466. Electric Meter. T. 


Duncan, Fort ayne, Ind. 

604, she Electric Brush. E. M. Hellwig, 
Chicago, Il. 

604-4 i998. bat hy dae Tee Lelepnony ano and Teleg- 
raphy. R. Pfund, ork, N. 

604, Yor. Motor * Wetumerer’ C. 5. Raab, 
Kaiserslautern, Germany 

604,508. Electric Clock. W. Whitehead, 
Manchester, England. 

604,511. Driving Mechanism for Dynamos. 
P. W. Alexander, Allapaha, Ga. 


604,533. Combined Transmitter and Re- 
ceiver. J. M. Joy, New York, N. Y. 

604,544. Electrical Governor. M. A. Rep- 
OR Akron, O. 

04,588. Storage Battery. H. S. Lloyd, 
Philadelphia, Pa 


604,616. AO rate Resetting Fusible Cut- 


out. J. D. Holmes and W. L. Heath, St. 
Louis, Mo. 
604,626. Electrical Lighting Device for 


Kerosene or Other Burners. S. M. Meyer, 
Brooklyn, N. Y. 
604.679. Incandescent Electric Lamp Reg- 


ulator. D. McF. Moore, New York, N. Y. 


604,680. Electric Lamp Regulator. D. 
McF. Moore. 

604,681. a Sd for Electric Lighting 
Systems. D. Mc 

604,682 and 604,683. "Magnetic Circuilt- 
Breaker. D. McF. Moore. 

604,684. re rage Vibratory Interrupt- 
er. D. McF. Moo 

604,685. Electric. Lighting Apparatus. D. 
McF. Moore. 

604.686. Apparatus for Producing Lumin- 


ous or Similar Effects. D. McF. Moore. 


604,687. Circuit-Interrupting Mechanism. 
D. McF. Moore. 

604.688. Circuit-Interrupter. D. McF. 
Moore. 
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BALANCER SETS FOR CHARGING STORAGE 
BATTERIES. 


The introduction of the multiple system of supply 
in electric lighting was closely followed by the appli- 
cation of the Edison three-wire system, which en- 
abled the energy losses in the supply wires to be cut 
down where a given size of wire was retained, or to 
permit wires of smaller capacity to be used for the 
same losses. This advantage was due to the fact that 
the supply voltage could be made higher than the 
normal voltage of the individual energy-consuming 
units. This system is advantageous wherever it is 
necessary to put units of lower voltage on sources of 
supply of higher voltage, as it permits the use of a 
series connection between units without making each 
unit dependent upon the operation of the others. 

To render this system satisfactory where the load 
was likely to be unbalanced, and to eliminate the 
necessity of carrying the middle wire back to the gen- 
erator, in many cases balancer sets were introduced, 
consisting of two or more dynamo units connected 
in series, which could operate either as generators or 
motors, as circumstances might require. The three- 
wire supply system is derived from the terminals of 
these machines. While such balancer sets have been 
used chiefly for lighting installations, their advantages 
are equally obvious in the case of other uses of elec- 
trical energy. The application of such sets 1s especial- 
ly suitable to the charging of storage batteries whose 
voltage is but a fraction of that of the supply circuit, 
and yet their application to this purpose seems to 
have received little attention. 

This method was recently the subject of discussion 
at a meeting of the Chicago Section of the Electric 
Vehicle Association of America, and it was shown by 
the author of the paper, Mr. W. H. Noble, that great 
economy in electrical energy could be secured by this 
means, and that in the case of garages or other places 
where large numbers of batteries are to be charged, 
the initial cost of the apparatus is quite small in com- 
parison to the work to be done. This is due to the 
fact that the capacity of the balancer set does not 
need to be as great as the load. The necessary ca- 
pacity is fixed by the amount of unbalance of the 
load, and this need never be greater than the capacity 
of a single battery. Consequently, a balancer set 
having a current capacity equal to that of a single 
battery will permit any number of batteries to be 
charged upon the same circuit. The voltage of a 
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balancer unit should, of course, be somewhat larger 
than that of a single battery, and the number of 
units to be placed in series is determined by the ratio 
of the supply voltage to the battery voltage. 

The use of series resistance to take up the differ- 
ence in voltage between battery and supply line rep- 
resents a great waste of energy where this difference 
in voltage is considerable, and moreover, the waste is 
multiplied by the number of batteries being charged. 
In the case of the balancer set, the energy loss is com- 
paratively small, and does not increase with the num- 
ber of batteries, so that the efficiency of the system 
increases as the number of batteries is increased. 

Probably the reason this system of charging has 
not been put into greater use is because attention has 
not been generally called to it. According to state- 
ments made at the meeting, not one of the garages 
in Chicago is using this system, and the same is 
probably true in most other cities. Since battery 
voltages are commonly lower than the customary 
supply voltages, and since even higher supply volt- 
ages might be used to advantage in certain cases, it 
would be well for battery users to look closely into 
the advantages to be derived from the use of this 
method. 


STATISTICS OF CALIFORNIA CENTRAL 
STATIONS. 

Much can be learned by the manager of a central- 
station property by a comparison of the results which 
he is achieving with those of other properties operat- 
ing under like conditions. Consequently, the compar- 
ative figures for about a dozen California operating 
companies given on another page of this issue should 
be of much interest to those concerned with such 
properties. Unfortunately statistics were not avail- 
able for carrying the comparison out so as to cover 
all of the operating companies in the state, but the 
companies for which information is available cover 
a large range in size of plant and in area of territory 
covered. 

It will be noted that there is a great diversity in 
the figures given for ratio of investment to capacity 
of plant, and to number of inhabitants served. Simi- 
lar differences are to be noted with respect to the 
gross income. Such differences are naturally to be 
expected in a comparison of companies which vary 
so largely, both in the character of their loads, and in 
the sources of energy. Hydroelectric plants natur- 
ally involve a larger investment than steam plants of 
the same capacity, and this difference is exaggerated 
by the usual necessity for a long transmission line. 
On the other hand, operating expenses are higher 
for the steam plant, and consequently a larger gross 
income is necessary in relation to the investment in 
order to permit an equal rate of return upon the 
capital. 

One characteristic which seems to distinguish the 
operating companies in this state is the high load- 
factor. An inspection of the figures for this factor 
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would surprise those who are not familiar with the 
conditions. It will be noted that the lowest yearly 
load-factor is 32 per cent, while the largest reaches 
the remarkable value of 63.8 per cent. Where cen- 
tral stations in other territory have achieved a load- 
factor of 40 to 50 per cent, it has been considered 
remarkable, and this, of course, is true in the case of 
companies whose load consists mainly of lighting, 
whether it be residential or commercial. Even where 
considerable power loads exist they are usually car- 
ried on the mains for not more than 12 hours per day, 
and consequently cannot create very large values of 
load-factor, although contributing to its improve- 
ment. Itis only where 24-hour industrial loads, night 
battery charging, street railway service and loads 
with similar characteristics can be taken on that the 
ordinary central station can hope to achieve a load- 
factor of even 50 per cent. In Chicago, where con- 
ditions are rather favorable, and indeed have been 
looked upon as almost as nearly ideal as a city utility 
can hope to reach, the load-factor is only 43.7 per 
cent. In California, however, where irrigation pump- 
ing reaches a considerable degree and is carried on 
at a time of the year when lighting requirements are 
at a minimum, a number of companies have found it. 
possible to exceed a 50-per-cent load-factor, and it 
will be noted that three of those listed have exceeded 
60 per cent. The seasonal fluctuation of the irriga- 
tion load is well shown in the load curves for the 
plant at Roswell, N. Mex., shown on pages 1026 and 
1027. 


| ——————— a 
CONTINUOUS COMMERCIAL SERVICE FOR 
THE PUBLIC. 


No great amount of guesswork is required to look 
ahead to the time when central stations will furnish 
practically continuous commercial service to the pub- 
lic, even as they now maintain line voltage at all hours 
on the distribution system. It may not be necessary to. 
keep a large commercial staff at the office after ordinary 
business hours are over, but some means of answering 
the inquiries of the people whenever they arise is sure 
to be cared for more systematically in the future than 
it is at present. In some companies, as it is now, when 
Saturday afternoon arrives the whole sales organization 
disappears from the premises, and when 5 or 5:30- 
p. m. arrives on other days it is in many cases very 
difficult if not impossible to transact business with the 
company requiring the services of trained commercial 
men. 

In a small town, where everybody knows almost 
everyone else, it is an easy matter to call up the local 
manager or to run over to his home for a few moments’ 
discussion of electrical matters, but this is not the case 
in the larger places. The general public, in calling up. 
the company after so-called business hours, generally 
gets connected either to the power-plant switchboard 
booth or to the room devoted to trouble-hunters who. 
are taking time between trips to discipline balky arc 
lamps or to re-fuse the cutouts in the cellars of Smith,. 
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Jones, et al. Over and over again calls which might 
lead to the installation of new appliances, more lamps, 
and éven motors, get diverted into channels which block 
further inquiry for the time being; the prospective 
customer postpones his arrangements, and perhaps, 
after following the old-fashioned test of sleeping on 
the matter -before acting upon his first impulse, loses 
his enthusiasm by morning, and fails to take up the 
problem with the central station as the day’s rush of 
business starts. 

Now this is not the way in which the livest kind of a 
business concern is going to run its affairs by and by. 
Some arrangement is sure to be made known to the 
public by which a fairly large assortment of inquiries 
about the commercial side of the service can be an- 
swered just as readily at 9 p. m. Wednesday as at 9:30 
a.m. Thursday. The industry needs in many instances 
to appreciate more fully that its continuous energy sup- 
ply, advertised so extensively as knowing no limitations 
as to hours of application and of profitable earnings, 
involves, perhaps, a sort of obligation to go a step fur- 
ther and make it easier for the public to do business 
with it at hours when the public is off duty. 

A very important factor in the successful canvassing 
of new business is the presentation of data and propo- 
sitions at times when the prospect is receptive. Surely 
when what might be called an off-office-peak inquiry 
comes in, the company with adequate provision for 
handling it promptly stands a far better chance of 
increasing its business than one whose administrative 
policy confines the availability of the entire sales staff 
to “standard” hours of work. A great deal of this 
work can be done by telephone; in some companies it 
may be feasible to change about among the staff in 
handling these inquiries out of hours; and in others 
a flying squadron of solicitors might be profitably em- 
ployed for evening service. The same needs which 
demand continuous service in all-night banks, lunch 
rooms, etc., will be felt by the central station more and 
more as time goes on. 


ACCIDENT PREVENTION. 

The slogan “Safety First” 1s becoming so common- 
place as to almost lose some of the interest which gen- 
erally attached to it when it was new. Some central-sta- 
tion companies are giving preference to the slogan 
“Service First,” realizing, however, that the best service 
can only come about under conditions which eliminate the 
possibility of accident, and that consequently the latter 
phrase is inclusive of the former. Accident-prevention 
work is, however, generally admitted as a very desirable 
element both in industrial and public service activities. 
The enormous number of casualties and the loss of life 
in this country from accidents, both to workmen engaged 
in industry and to the general public, should cause the 
public, the workman and the officials of the companies to 
co-operate towards its lessening. 

Public service officials should especially give this mat- 
ter their attention, because there is no other business 
which comes so close to the people as that of the public 
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service companies. Every operating plant has its acci- 
dents, but many of these are preventable, and a little 
patient endeavor along proper lines can do much towards 
reducing the number. This has been demonstrated wher- 
ever safety campaigns have been carried out, and it is 
shown by the statistics given in an article in this issue 
containing the results for the Insull properties. To attain 
the greatest results along this line the interest of both 
employees and public must be aroused, and they must be 
educated to take proper precautions to prevent accidents. 
There are many methods of reaching the public, and some 
of the methods of reaching the employee are illustrated 
in this article. | 

Not only are safety campaigns desirable from a 
humanitarian standpoint, but it has been demonstrated 
that they pay financially in the lessened claims for dis- 
ability by employees and for damages from the public. 
This has been recognized more particularly by operating 
officials since workmen’s compensation laws have gone 
into effect in many of the states, and the safety idea has 
consequently received a great impetus. 

The preaching of safety by central-station officials 
should not cease, however, with their employees nor with 
the general public. A special appeal to customers and 
prospective customers is very appropriate in connection 
with the securing of new business. The use of electricity 
is itself a factor of safety. Electric light is safer than 
oil lamps or than gas. Electric power, especially when 
accompanied by individual drive, so that belting and 
shafting are eliminated from the workshop, is safer than 
the old styles of mechanical drive. In almost every field 
of application of electricity its use will be found safer 
than the method which it replaces. 

The tendency of adequate lighting to reduce accidents 
in workshops and other places has been repeatedly dem- 
onstrated by statistics, and has been much appreciated 
by every shop manager who has made a change from 
inadequate illumination conditions to one where the 
lighting 1s fairly effective. It has also been shown that 
accidents are more numerous in the winter months of 
the year when the hours of labor overlap the hours of 
darkness. If proper artificial illumination were provided 
this would not be the case. Accident prevention should 
consequently be a strong talking point with the solicitor 
who is advocating the installation not merely of electric 
lighting, but of a lighting system which is properly de- 
signed and which utilizes sufficient energy to give the 
proper amount of illumination. That the cost of such a 
system is negligible compared with the other operating 
costs of a factory, and that it is more than repaid by the 
quality and quantity of work turned out and by the 
accompanying freedom from accidents, has been often 
proven. Or it might be more correctly stated that the 
cost of the system will be repaid in the quality and 
quantity of the product, and that the decreased liability 
of accident is obtained gratis. Actual figures from 
several hundred installations show increased quality in 
20 per cent of them, increased quantity in 40 per cent, 
and a lessening of manufacturing costs in fully. one- 
fourth. 
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The National Electric Light Association. ~ 


Program of the Thirty-Eighth Convention, San Francisco, Cal., June 7-11, 1915. 


The thirty-eighth convention of the 
National Electric Light Association 
will be unique in its setting amid the 
splendors of the Panama-Pacific Inter- 
national Exposition. Beyond ali other 
expositions ever held before, the elec- 
trical illumination of the Panama- 
Pacific exposition buildings is the most 
remarkable that has ever been 
achieved. This feature alone would 
make the convention location appro- 
priate. While there is no supplemental 
exhibit of the Class D members, the 
manufacturers of electrical apparatus, 
there will be available for the atten- 
tion of the delegates and visitors a 
very comprehensive exhibit of elec- 
trical products of every description in 
the exposition buildings. 

The accompanying illustration shows 
the building of the Native Sons of the 
Golden West, in which the conven- 
tion of the National Electric Light 
Association at San Francisco will be 
held next week. This building is on 
the east side of Mason Street, between 
Gary and Post Streets, almost imme- 
diately in the rear of the St. Francis 
Hotel. It is in the heart of the hotel 
district and within three minutes of 
most of the hotels. It is an eight- 
story building constructed of steel and 
concrete and has two main entrances. 

The building has one of the best audi- 
toriums in San Francisco. It has also 
14 large lodge rooms and in the base- 
ment is a social hall. The association 
offices and registration booth will be 
in the lobby on the ground floor of 
the building, immediately adjoining the 
main auditorium. This auditorium will 
accommodate over 1,200 people. The 
-hall in the basement will accommo- 
date about 800. In these two halls 
will be held the general, commercial 
and technical sessions of the conven- 
tion. The public-policy meeting on 
Wednesday evening will be held in the 
large auditorium. 

The meetings of the Accounting Sec- 
tion will be held on the fourth floor 
in one of the large lodge rooms. On 
this floor will be located also a room 
devoted to various committees and the 
master of transportation, and a room 
containing the exhibit of the Meter 
Committee, and quarters for the new 
company section committee and the 
commercial section. On the fifth floor 
will be offices for the stenographic 
staff and for the Convention Daily. 

The following program has been an- 
nounced for the San Francisco con- 
vention: 


Tuesday, June 8, 10 a. m. 

First General Session: Welcome to 
the City, by Mayor Rolph; Welcome 
to the Coast, by John A. Britton; Ad- 
dress of President Scott; Report of 
Committee on Organization of the In- 
dustry, by George Williams; Report of 
the Secretary, by T. C. Martin; Report 
of Insurance Expert, by W. H. Blood, 
Jr.; Report of Committee on Progress, 
by T. C. Martin; Report on Question 
Box, by S. A. Sewall; Report of Com- 
mittee on Education, by J. F. Gilchrist; 
“Revivals,” by Paul Lupke. 

Tuesday, 2:30 p. m. 


First Technical Session: Report of 
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Buliding of Native Sons of the Goiden West, 
San Francisco, Cal. 


Committee on Meters, by C. G. Durfee; 
Report of Committee on Electrical Ap- 
paratus, by L. L. Elden; Report of 
Committee on Grounding Secondaries, 
by Paul Spencer; “Application of the 
Diversity-Factor,” by H. B. Gear; ‘“Fea- 
tures of the Lighting of the Panama- 
Pacific Exposition,” by W. D’A Ryan. 
Tuesday, 2:30 p. m. 

First Accounting Session: Chair- 
man’s Address, by H. M. Edwards; Re- 
port of the Library Committee, by E. 
J. Allegaert; Report of the Question 
Box Committee, by E. C. Scobell; Re- 
port of the Committee on N. E. L. A. 
Uniform System of Accounts, by J. L. 
Bailey; “Some Opportunities of Public- 
Utility Accountants,” by L. H. Rey- 
nolds, auditor, California Railroad 
Commission. 


Tuesday, 2:30 p. m. 

First Commercial Session: Chair- 
man’s Address and Report of Commit- 
tee on Foreign Relations, by Douglass 
Burnett; Report of Commercial Section 
Finance Committee, by J. F. Becker; 
Report of Membership Committee, by 
J. G. Learned; Report of Publications 
Committee, by E. A. Edkins; Report 
of Sub-Committee on Salesman’s 
Handbooks, by C. J. Russell; Report of 
Committee on Education of Salesmen, 
by F. R. Jenkins; Report of Committee 
on Commercial Department Term- 
inology, by M. E. Turner. 


Wednesday, June 9, 10 a. m. 

First Hydroelectric and Second Tech- 
nical Session: Address of Chairman 
of Hydroelectric Committee, by M. R. 
Bump; Report of Committee on 
Hydroelectric and Transmission 
Progress, by T. C. Martin; Report of 
Committee on Prime Movers, by I. E. 
Moultrop; “Practice in High-Head 
Hydraulic Plants,” by J. P. Jollyman; 
“Governor-Effort Analysis,” by E. D. 
Searing; “Oil Burning,” by P. M. 
Downing. 

Wednesday, 10 a. m 

Second Commercial Session: Ad- 
dress, by C. C. Moore, president Pan- 
ama-Pacific Exposition; Report of 
Power Sales Committee on Typical 
Power Sales Development in the West, 
by J. H. McDougal; Report of Com- 
mittee on ‘Merchandising and Recent 
Development of Electric Appliances, by 
R. R. Young. 

Wednesday, 10 a. m. 

Second Accounting Session: ‘“‘Work- 
men’s Compensation Insurance,” by 
R. J. Sullivan, secretary, Travelers’ In- 
surance Company; “Electric-Vehicle 
Cost Accounting,” by W. P. Kennedy; 
“Standardizing the Accounts of the 
Pacific Gas and Electric Company,” by 
M. H. Bridges; “Record of Property 
or Construction Expenditures,” by P. 
R. Ferguson. 

Wednesday, 12:30 p. m. 

Brief Executive Session. 

Wednesday, 2:30 p. m. 

Third Commercial Session: Report 
of Lamp Committee, by F. W. Smith; 
Report of Committee on Wiring of 
Existing Buildings, by R. S. Hale. 

Wednesday, 2:30 p. m. 

Second Hydroelectric and Third 
Technical Session: Report of Com- 
mittee on Overhead Line Construc- 
tion, by Thomas Sproule; “Overhead- 
Line Construction on the Coast,” by 
J. C. Martin; Report of Hydroelectric 
Sub-Committee on High-Tension 
Transmission and Construction, by R. 
J. McClelland; Report of Hydroelectric 
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Sub-Committee on High-Tension Ap- 
paratus, by W. N. Ryerson{, Report of 
Hydroelectric Sub-Committee on Main- 
Line Electrification of Railroads, by B. 
F. Wood. 

Thursday, June 10, 10 a. m. 

Third Accounting Session: Report 
of Committee on Cost Accounting, by 
J. H. Gulick; “Analysis of Cost by an 
Electricity Supply Company for Rate- 
Making Purposes,” by A. D. Spencer 
and R. W. Symes; “Analytical Account- 
ing for Central-Station Purposes,” by 
O. B. Coldwell; Presentation and Adop- 
tion of New Accounting Section By- 
Laws; Report of the Nominating Com- 
mittee; Installation of Section Officers. 

Thursday, 10 a. m. 

Fourth Commercial Session: Report 
of Rate Research Committee, 
by R. S. Hale; Report of 
Power Sales Bureau of the 
Commercial Section, by C. J. 
Russell; “The Commercial Ap- 
plication of Resistance Furn- 
aces,” by C. W. Bartlett; “A 
Stassano Furnace Installation 
at Redondo, Cal.,” by W. M. 
McKnight; “Electric Furnace 
Power Loads,” by F. T. Sny- 
der; “Charges for Electric 
Welding Service,” by C. K. 
Nichols. 

Thursday, 10 a. m. 

Fourth Technical Session: 
Report of Committee on 
Terminology, by A. S. McAl- 
lister; Report of Committee 
on Street Lighting, by J. W. 
Lieb; Report of Committee 
on Underground Construction, 
by P. Torchio; “Timber Pres- 
ervation,” by R. A. Griffin; 
Report of Committee on Acci- 
dent Prevention, by M. J. In- 
sull; “Opportunities of the 
Public Service Companies in 
General Accident Prevention,” 
by C. B. Scott. 

Thursday, 8:45 p. m. 

Public Policy Meeting: Re- 
port of the Public Policy 
Committee, by W. W. Free- 
man; “Public Service Com- 
mission Relationships,” by 
John H. Roemer. 

Friday, June 11, 10 a. m. 

Fifth Commercial Session: Report of 
Committee on Power Sales Methods; 
Demonstration of a Power Sale, by C. 
H. Stevens; Election of Section 
Officers. 

Friday, 10 a. m. 

Second General and Executive Ses- 
sions: Report of Committee on Com- 
pany Sections, by F. J. Arnold; “Com- 
pany Section Work,” by D. C. Bruce; 
“The Electric Vehicle and the Central 
Station,” by J. F. Gilchrist and A. J. 
Marshall; “Electrical Prosperity Week,” 
by J. M. Wakeman; Report of Commit- 
tee on Doherty and Billings Prizes tor 
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Company Section Papers, by P. Lupke; 
Report of the Committee on Memorials, 
by T. C. Martin; Report of Committee 
on President’s Address; Report of Com- 
mittee on Resolutions; Election of 
Officers. l 

It is expected that the public policy 
meeting will be notable in its presenta- 
tion of subject matter of particular im- 
port at this time. The arrangement of 
sessions is such that there will be am- 
ple time for the inspecting of the ex- 
hibit buildings. The entertainment 
committee has arranged for the edifica- 
tion of those in attendance, and the 
hotel committee has worked out every 
detail for the comfort of the visitors 
from the east. 

The master of transportation, George 


Holton H. Scott, 
President of the National Electric Light Association. 


W. Elliott, is to be particularly felicited 
upon the excellent arrangements made 
for the several special trains making 
the long trip from the east and taking 
to San Francisco in every instance an 
attendance of record-breaking propor- 
tions. 

The officers of the National Electric 
Light Association are as follows: 

Holton H. Scott, President, New York. 

E. W. Lloyd, Vice-President, Chicago, 
Ill. 

H. A. Wagner, Vice-President, Balti- 
more, Md. 

L. D. Gibbs, Vice-President, Boston, 
Mass. 

J. S. Bleecker, Vice-President, Colum- 
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bus, Ga. 

T. Commerford Martin, Secretary. 

S. A. Sewall, Assistant to Secretary. 

W. F. Wells, Treasurer. 

H. Billings, Assistant Secretary and 
Treasurer. 

Everett W. Burdett, General Counsel. 

George W. Elliott, Master of Trans- 
portation . 

Executive Committee, Holton H. Scott, 
H. C. Abell, J. S. Bleecker, Henry G. 
Bradlee, W. C. L. Eglin, A. C. Einstein, 
L. D. Gibbs, C. E. Groesbeck, E. W. 
Lloyd, J. B. McCall, Walter Neumuller, 
R. S. Orr, W. N. Ryerson, Paul Spencer, 
and H. A. Wagner. 

J. E. Bigham, President Southeastern 
Section. 

O. B. Coldwell, President Northwest 
Association. Pia 

H. A. Fee, President Michi- 
gan Section. 

L. D. Gibbs, President New 
England Section. 

W. F. Gorenflo, President 
Mississippi Section. 

H. A. Holdredge, President 
Nebraska Section. l 

R. E. Lee, President Iowa 
Electrical Association. 

W. E. Long, President 
Pennsylvania Section. 

L. H. Scherck, President 
Eastern New York Section. 

D. R. Street, President Ca- 
nadian Association. 

D. R. Burnett, 
Commercial Section. 
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Advertising Exhibit at 
New York Show. 


One of the features of the 
New York 1915 Electrical Ex- 
position will be an advertising 
exhibit at the main entrance 
to the Grand Central Palace. 
The exhibit will be conducted 
under the auspices of a com- 
mittee, to the membership 
of which representatives of all 
the central stations of that 
section will be invited. 

Members of the electrical 
industry are cordially invited 
to submit samples of advertis- 
ing to be placed by the committee in 
this gallery. Such examples should be 
submitted to Cyril Nast, chairman of 
the committee, Irving Place and Fif- 
teenth Street, New York City. 

~~. ———__ 
World’s Copper Production. 

According to L’Economiste Européen, 
the production of copper in the world in 
1914 amounted to 893,085 tons, a decrease 
of 91,775 tons from that of 1913. There 
was a falling off of more than 10 per 
cent in the output of the United States, 
Spain, Mexico and Australia, but that of 
Germany, estimated at 30,000 tons, repre- 
sents an increase of about 5,000 tons over 
the preceding year. 


Chairman 
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Electricity for Irrigation Pumping. 


Of all the varied industries and means 
of producing wealth, there is none 
which ever has or probably ever will 
compare in importance with agricul- 
ture. The value of our farm products 
is far in excess of the value of those 
from any other source, and is of in- 
estimably greater benefit to the world. 
And yet in a large part of the coun- 
try, particularly in the semi-humid and 
great arid zones, there are thousands 
of acres of choice land in sage brush 
that could be made productive by ir- 
rigation. 

The importance of pumping for ir- 
rigation as an electric motor load is 
well recognized in the West and the 


to review briefly some of the general 
features of irrigation pumping which 
are common to practically all western 
installations. 

The practical success of irrigation 
pumping depends very largely on the 
class of installation that is made. The 
cost of power will always be the larg- 
est expense factor in pumping and the 
most careful attention should be given, 
therefore, to the arrangement and set- 
ting up of machinery and to the de- 
tails of mechanical design, material and 
workmanship of the equipment. It is 
generally agreed that the centrifugal 
pump is the best type to be used, under 
ordinary conditions, and that electric 


rigating installations in Central Cali- 
fornia. The report shows the total 
cost per acre-foot of water pumped to 
average for 17 installations investi- 
gated, $7.68 for energy or a total cost 
of $19.50, including labor, energy, fixed 
charges, etc. The average price for 
energy in these 17 instances was 2.5 
cents per kilowatt-hour and the aver- 
age head, including suction, friction and 
discharge, 115 feet. The same report 
shows that for 46 gasoline-engine in- 
stallations the average cost per acre- 
foot of water pumped for fuel was 
$2.43, while the total cost was $24.50, 
a saving of $5.00 per acre-foot in favor 
of electricity. Fuel cost for the 46 


Fig. 1—Installation in New Mexico With Vertical Pump Delivering About 1,000 Gallons of Water Per Minute. 


connected load of this type has reached 
large proportions, especially in Idaho 
and California. Central stations in the 
(Middle West and East, however, have 
given little or no consideration to this 
subject, the farmers depending en- 
tirely upon natural rainfall, although 
frequently this is not sufficient for good 
crops. Data are presented herewith on 
the practices in several of the im- 
portant California irrigating districts 
which illustrate the importance of this 
field and which can be applied, with 
results equally as good, in other sec- 
‘tions of the country. 

Before dealing with the operations in 
specific localities it may be of interest 


power supplied through motors, is the 
most simple, reliable and efficient kind 
of power that may be used for driving 
irrigating-pumping machinery. 

In most localities in the West strenu- 
ous competition is encountered from 
gasoline-engine-driven pumps and it is 
usually difficult, at first, to convince 
the farmer of the greater economy of 
the electric motor. Usually the only 
comparison made is between the cost 
of gasoline and electric energy for a 
definite period and this comparison, of 
course, favors the gasoline engine. The 
folly of basing comparisons on fuel 
solely is strikingly shown in a recent 
government report on a group of ir- 


plants is based on an average price of 
5.5 cents per gallon for gasoline. 

Such savings are typical of electric 
operation and can be demonstrated in 
almost every comparison. A typical 
individual case, showing the economy 
of electric drive, is that of a Southern 
California installation of a 25-horse- 
power motor which replaced a 30- 
horsepower gasoline engine. The in- 
stallation was made to deliver 200 
inches of water or 1,800 gallons of 
water per minute against a head of 35 
feet total, assuming an efficiency on 
the pump of 65 per cent and operation 
of the plant to be 1,800 hours per 
year: 
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Fig. 2.—Horizontal Pump Belted to 25-Horsepower Motor, 


COMPARISON OF GASOLINE ENGINE 
AND MOTOR DRIVE FOR PUMPING. 
This is a comparison of installation to 

deliver 200 inches of water or 1,800 gallons 

of water per minute against a head of 

35 feet total, assuming an efficiency on the 

pump of 65 per cent and operation of the 

plant to be 1,800 hours per year: 

Cost of Motor Installation. 

One 25-horsepower, 3-phase, 220-volt, 
900-revolutions-per-minute motor, 
complete without base or pulley.$358.85 

Cne pump with extended base com- 


plete for mounting motor........ 312.50 
Foundation for motor and pumps. 30.00 
BUUGINOE «oie a Veer nee iste N ES 50.00 
Switchboard and wiring........... 35.00 
SOE io ics oki FORA REN ee Re ROLE Os 75.00 

TORR) oss 644 ORs weer hare a $861.35 
Fixed Charges. 
Interest 7 per cent..........> $60.30 
Depreciation 7 per cent...... 60.30 
Taxes and insurance 2 per 

CONG cans A E A T A 17.22 

$137.82 


Operation of Electric Motor. 

1,800 hours per year, 24.2 horse- 
power total load, assuming 90 per 
cent efficiency on the motor, we 
have 20 kilowatts for 1,800 hours, 
or 36,000 kilowatt-hours; 36,000 


kilowatt-hours at 2 cents........ 720.00 
Labor, 0.25 hour per day and re- 
o Ea. AE A E E S ENE 40.00 
Total for operation and fixed ` 
charges ...... EE NAAN ETY $897.82 
Cost of Gasoline Engine Installation. 
Gas engine, 30 horsepower......... $1,250 
Bolt orenian ara E A A 50 
Foundation. 64:64:60 saiet eka naa aa 25 
Gasoline tanks and water piping... 25 
PUMO 55 cS EAs a eh ewes 175 
UNI E 5.66 HEIE D sere Ses 125 
Pump foundation sessi 00 c808s.8.0% a0 25 
LRDOT -oireen e Meee s taeda ena 125 
POCA. ura cdkas wba a N caw $1,800 
Fixed Charges. 
Interest 7 per cent......... $126.00 


Depreciation 10 per cent... 180.00 
Taxes and insurance 2 per 

CENE sonnn teria aaa R 36.00 . 
$342.00 


Operation of Gasoline Engine. 


Eighteen hundred hours per year, 8 per 
cent loss in belt makes 24.2 horsepower 
equal 92 per cent of load; load 26.3 horse- 
power; one-eighth gallon of distillate per 
horsepower-hour; 26.3 x 1,800 equals 47,340 
horsepower-hours; % x 47,340 equals 5,920 
gallons of distillate; leakage and absorption 
5 per cent, 296.0; 5,920 + 296 equals 6,216 
gallons of distillate. 

Lubricating and cylinder oil 0.25 


cent per horsepower-hour...... $ 118.35 
Distillate, 10 cents per gallon... 621.60 
Labor, 2 ROUrs per GBF ics dea 6 ces 90.00 
POBDOITR. 60-4-5-4.v:0h0-0 04 6 Kole 8904009 O 50.00 
Waste and batterles.............. 25.00 
Piröd SHOSEGE. 220483008 ddiesiee 3s 342.00 


Total for operation and fixed 
CRAP ROM 6.0.0 bases een ee ee eos $1,246.95 


Pumping Out of a River. 
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In replacing a gasoline engine with 
an electric installation, and in new in- 
staliations great care should be exer- 
cised in the general arrangement of the 
machinery and attention should be paid 
to the size, type, design and efficiency 
of the different units. The number of 
units installed should be proportioned 
so that a delivery capacity of from 30 
to 100 per cent can be obtained with- 
out creating a demand for power much 
in excess of the ratio of the water de- 
livered. 

For low lifts the pump to be recom- 
mended to the customer is the horizon- 
tal direct-connected unit which com- 
pletely eliminates belt friction on bear- 
ings from belt pull and the wear and 
tear from vibration. A type of pump 
is commonly installed in the West 
which has a non-overloading impeller, 
giving constant power characteristics 
under variable heads. This insures 
non-overloading of the motor which is 
an important factor in direct-connected 
pumps where the head varies, or where 
different heads are to be pumped ' 
against by the same unit, as there is 
no way of changing the speed of the 
motor for the different heads, unless a 
variable-speed motor is used. 

Another very important feature of 
the direct-connected pump referred to 
is the balancing device which obviates 
the necessity of set collars but is a 
complete water balance no matter how 
much the head varies. This eliminates 
a great amount of friction. Further- 
more this pump has a water-sealed 
stuffing box which eliminates the leak- 


age of water through the bearings, 


which is important where the pump is 
installed in a pit, as in the Southern 


Fig. 3.—Service Lines Entering a Pump (California district. 


Wherever possible double-suction 
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Fig. 4—Pump House, Service Wires and Concrete Discharges Trough. 
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impeller pumps should be used, there- 
by permitting greater speed and se- 
curing higher efficiency, less wear, bet- 
ter operating results, and, in the case 
of the larger pumps, less first cost. 
Single-suction volute pumps, in any size, 
are not recommended for heads greater 
than 80 feet, whereas double-suction 
volute pumps can be used with good 
efnciencies for heads up to 150 feet. 
As a rule pumps should be provided 
with bronze impellers for speeds above 
1,200 revolutions per minute and for 
heads greater than 100 feet. 

The pump runners should be de- 
signed for the maximum average head, 
but the angle of the impellers should 
be such that with a 30-per cent reduc- 
tion of head, the pumps would show 
good operating characteristics. 

In the accompanying illustrations 
are shown typical pump houses. These 
should be of substantial construction, 
usually of sheet iron, with floors of 
concrete, designed to absorb vibration 


Fig. 5.—Motor Which Replaced Gasoline En- 
gine, Using Same Belting and 
Equipment. 


as well as carry the weight. In the 
Southern California district served by 
the San Diego Consolidated Gas & 
Electric Company, pump and motor 
are installed in pits as near the water 
level as possible. These pits are made 
from 5 to 15 feet deep and from 8 to 
12 feet in diameter, and usually round. 
They are constructed of concrete, 
made waterproof and are large enough 
when finished to allow at least two 
feet clearance between the machinery 
and the wall, in any direction. 

By installing the pumping units in 
pits the efficiency of the installation is 
greatly increased. Often the pumps 
and motors are set from 5 to 6 feet 
below the water level, therefore keep- 
ing the pump always primed. 

Where the water level is so low that 
the pit construction becomes too ex- 
pensive then the direct-connected 
vertical pump is used, but this is not 
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advised where the horizontal set can be 
used on account of the difficulty of re- 
placing parts, etc. 

Motor Characteristics. 

For driving centrifugal pumps, three 
types of motors can be used, namely, 
squirrel-cage induction motors, phase- 
wound induction motors and syn- 
chronous motors. The efficiencies of 
these machines are practically uniform 
for similar capacities. Because of 
serious voltage surges developed by 
throwing large squirrel-cage motors on 
a line this type is recommended only 
for units of less than 50 horsepower. 
The current required for starting is 
from 2.5 to 4 times full-load current. 

For installations of 50 horsepower 
or over the phase-wound motor is 
recommended as the current required 
for starting is only about 2 to 2.5 times 
the full-load current and excessive line 
disturbances are avoided. 

There is very little difference be- 
tween the cost of the squirrel-cage and 
phase-wound motor. The synchronous 
motor is often necessary on long trans- 
HORSEPOWER AND PRICE OF PUMPS 
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1 20 20 1700 35 0.5 150 $65 
1 20 45 1700 35 1 175 75 
1 20 60 1700 35 2 200 90 
2 66 27 1700 45 1 200 80 
2 90 40 1700 45 2 210 100 
2 100 55 1700 50 >~ 3 230 105 
2 110 80 1700 50 5 285 130 
2 110 105 1700 50 7.5 330 175 
3 200 20 1120 45 3 550 150 
3 225 35 1120 45 5 550 150 
3 225 45 1120 62 5 550 159 
3 250 55 1120 55 7.5 640 175 
3 260 75 1700 55 10 640 175 
3 275 85 1700 55 10 640 175 
3 300 105 1700 50 15 700 200 
3 240 130 1700 50 15 700 200 
4 350 20 1120 50 5 750 185 
4 400 30 1120 55 7.5 780 195 
4 400 40 1120 55 7.5 780 195 
4 425 55 1120 60 10 800 200 
4 450 65 1120 60 15 830 215 
4 475 75 1120 65 15 830 215 
4 500 85 1120 65 20 800 230 
4 550 100 1120 60 25 1000 240 
4 500 130 1120 60 80 1100 275 
5 600 20 850 55 7.5 900 225 
5 625 30 850 58 7.5 900 225 
5 650 40 850 60 10 940 230 
5 700 50 850 60 15 960 250 
5 700 60 1120 65 20 975 245 
5 750 75 1120 65 25 1000 265 
5 800 85 1120 65 30 1020 275 
5 900 100 1120 60 35 1100 290 
6 R00 20 850 58 7.5 1250 270 
6 800 25 850 60 10 1250 270 
6 900 40 850 63 15 1250 270 
6 900 50 850 65 20 1400 300 
& 1000 70 R50 67 30 1450 820 
6 1100 85 850 67 40 1520 340 
R 1000 100 1120 65 40 1160 200 
7 1000 20 850 58 10 1500 310 
7 1100 30 850 60 15 1560 320 
7 1200 40 850 65 20 1600 325 
7 1250 55 850 68 30 1650 340 
7 1400 70 850 70 40 1680 355 
7 1500 85 850 70 50 1750 365 
g 1400 20 850 60 15 9100 875 
8 1500 30 850 64 20 2150 385 
g 1600 45 &50 68 30 2250 490 
R 1700 60 S50 70 40 2300 410 
g 1800 70 850 72 50 2520 450 
8 2000 85 850 70 75 2800 500 
10 2000 20 690 60 20) 2450 500 
10 2400 30 690 65 30 2550 520 
10 2000 40 690 67 50 3900 5K85 
10 2000 50 690 70 75 3200 590 
10 3500 65 690 72 190 3300 625 
9 2200 20) 580 60 30 500 600 
12 2500 25 580 65 40 500 600 
12 2800 35 EgO 68 50 3600 625 
12 41300 45 690 70 75 3600 625 
12 4300 45 690 ral) 75 3600 625 
12 41700 60 690 7? 100 3750 650 
12 5000 70 690 72 125 3900 680 
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mission lines and where units are above 
100 horsepower in capacity. This type 
of motor often improves line regula- 
tion and power-factor and increas?2s the 
eficiency of the transmission line 
where other types of motors tight 
greatly impair the service. However, 
the synchronous motor is somewhat 
more expensive to install and operate 
than induction motors and are there- 
fore only installed where conditions 
make it essential. 

The accompanying table gives data 
on the approximate horsepower re- 
quired for pumps of different size, lift 
and efficiency. 

With small quantities of water at a 
high head, the centrifugal pump is 
very inefficient and where much pump- 


Fig. 6.—Type of Switching Apparatus in 
Typical Pump House, Southern 
California. 


ing of this sort is done it is best to 
look for a more efficient plant. This 
is also true in deep-well pumping where 
the water is from 50 to 200 feet be- 
low the surface of the ground. A deep- 
well turbine pump is available which 
operates inside a large casing at a 
great depth, but the efficiency of this 
type also is very low. 

Wherever possible it is advisable for 
the central station to have the con- 
sumer install a high efficiency plant 
from, say, 50 to 100 gallons capacity 
per minute and pump into a reservoir. 
This reservoir or tank should be cap- 
able of holding a 12-hour supply. The 
reservoir should be built on the highest 
point of land and if it is sandy so that 
seepage would be excessive a clay bot- 
tom 4 or 6 inches in depth well tamped 
down, or a light cement lining made 
of about one part of cement, four parts 
of sand and one part of gravel will 
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render it sufficiently water+tight for all 
purposes. ny 


In order to insure the ultimate suc- 
cess of irrigation pumping it is of 
prime importance that the cost of 
power be made such that the main- 
tenance charge under the pumping pro- 
ject will not prove over burdensome 
and in this connection some such 
reservoir arrangement as described 
above should be given careful consid- 
eration. The central station should 
keep the irrigator fully advised of the 
best and most approved methods of 
handling and economically using the 
water at his disposal and see that prac- 
tical, flexible and efficient pumping 
plants be installed. 

The accompanying table gives a gen- 
eral idea of the cost of pumping by 
means of electric motors for different 
heads and different rates for electric 
energy. 

COST OF PUMPING WATER TO COVER 


Pod ACRE THREE INCHES DEEP. 
ota 
Head in ——Cents Per oe oe 


Feet. 1 1.5 2 2 3 5 

10 0.064 0.096 0.128 0.160 0.192 0.256 0.320 
15 0.096 0.144 0.192 0.240 0.288 0.384 0.480 
20 = 0.128 0.192 0.256 0.320 0.385 0.512 0.640 
25 0.160 0.240 0.320 0.400 0.481 0.640 0.800 
30 0.192 0.288 0.385 0.481 0.577 0.768 0.960 
35 0.224 0.336 0.449 0.561 0.673 0.896 1.122 
40 0.256 0.384 0.513 0.640 0.769 1.024 1.280 
45 0.288 0.432 0.577 0.720 0.865 1.152 1.442 
50 0.320 0.480 0.641 0.800 0.960 1.282 1.600 
55 0.352 0.529 0.705 0.881 1.056 1.408 1.760 
60 0.384 0.576 0.769 0.960 1.152 1.536 1.920 


The San Diego Consolidated Gas & 
Electric Company has developed a 
large irrigation pumping load and its 
practices may be considered typical for 
individual pumping plants. At present 
the company serves a territory of ap- 


Fig. 8.—Interior Arrangement of Pump House in Southern 
California. 


proximately 400 square miles. In this 
district there are 273 installations repre- 
senting an aggregate connected load of 
2,664 horsepower. The average kilo- 
watt-hours per year per horsepower 
connected, for all plants, is 19.8. 

The company builds line extensions 
wherever the installation will warrant, 
or when the revenue per year amounts 
to 40 per cent of the cost of the line. 
The company stands as much of the 
cost of the line as the installation will 
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Fig. 7.—Outdoor Transformer Station Near 
Roswell. 


warrant and requires the customer to 
deposit cash sufficient to cover the bal- 
ance of the cost. As other customers 
are taken on each pays his pro-rata 
share of the customer’s cost. 

The average cost per mile of line in 
California is $1,000. The San Diego 
company uses 35 and 40-foot poles with 
No. 4 bare copper wire for 11,000-volt 
lines and No. 6 weatherproof for 2,300- 


volt lines. Poles are usually spaced 
300 feet apart on straight runs. 

One man is employed who lives in 
the geographical center of the district 
who sets and reads meters and takes 
care of all trouble. Express companies 
and banks throughout the district act 
as agents for the company in collec- 
tions. 

A typical installation in the San Diego 
district is that of the Lakeside Farmers’ 
Mutual Water Company. Three 25- 
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horsepower motors are direct-con- 
nected to pumps which are capable of 
irrigating 500 acres ot alfalfa and fruit 
land. This plant supplies water for 
the irrigation of 32 farms. During the 
past year 210 acres of alfalfa were irri- 
gated, 50 acres of corn and vegetables, 
75 acres of fruit land, and water was 
supplied to 42 residences. The kilo- 
watt-hour consumption for the year, 
which is typical, was as follows: 


Month Kilowatt-Hours. 
TE ds ca ves Deora 460 
MODEUaYy’ GickG aves g ica eine B.. 280 
MSEC. éirwsadenwerimusedd A.. 2,310 
ADEE oita poate winea ae aa 4..10,290 
Ri aie il plac ch pate way cates 12,390 
DUDE reken Rady Shee Redes 9,890 
THI AE EE TA IENS 14,740 
AN E E ETES A ESET 12,440 
September persirita 10,030 
SCS | -ireren a mee ae 7,270 
NOVEMDEL ciri rinore 2,940 
LIRCRTADES porodi eaa 580 


The average consumption per month 
was 6,975 kilowatt-hours and the aver- 
age kilowatt-hour consumption per 
month per horsepower connected was 
93. The average kilowatt-hour con- 
sumption per 1,000 gallons pumped was 
0.24 for low lift and 0.63 kilowatt- 
hour for high lift. 

The Lakeside is a mutual water com- 
pany which operates the water plants 
and sells the water to each farmer in 
the company. There are two 25-horse- 
power, squirrel-cage, 440-volt, induction 
motors each direct-connected to a 
seven-inch, single-stage, centrifugal 


Fig. 9.—Buildings on Modern California Alfalfa Ranch—Pump 
House in Foreground. 


pump rated at 1,250 gallons per minute 
against a head of 38 feet. The third 
25-horsepower motor is direct-con- 
nected to a 10 by 10 Gould triplex pump 
which delivers 450 gallons of water per 
minute against a total head of 144 feet, 
through a 10.25-inch pipe into a reser- 
voir. 

The low-lift plants pump into a water- 
distributing system consisting of four 
miles of cement tile line 14 inches in 
diameter, and four milesTof steel pipe 
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line 12 inches in diameter. These pumps 
take the water from 14-foot wells whose 
average depth is 70 feet and average 
suction depth 24 feet. 

The high-lift pumps operate about 14 
hours per day seven months per year 
and six hours per day for five months 
of the year. 

The alfalfa ground is irrigated eight 
times each year. This installation was 
originally driven by a 60-horsepower 
and a 35-horsepower oil engine burn- 
ing stove distillate at a cost of four 


cents per gallon delivered on the 


ground. Electric service at a higher 
unit rate is, however, proving much 
more satisfactory and economical. 

The average size motor used by the 
private irrigating plant is 7.5 horse- 
power. A typical plant of such size 
supplied by the San Diego Consolidated 
Gas & Electric Company, serves about 
20 acres, 15 of which are devoted to 
alfalfa. The installation consists of a 
7.5-horsepower, 220-volt, three-phase 
motor, running at 1,800 revolutions per 
minute, belted to a Byron Jackson four- 
inch centrifugal pump, pumping water 
from one 10-inch well, 40 feet deep. 
The total head, including friction is 35 
feet and the pump delivers 450 gallons 
per minute against this head. Seven 
crops of alfalfa, averaging two tons per 
acre, are cut per year and one com- 
plete irrigation is made for each crop. 

The kilowatt-hour consumption per 
month for 9 months ended December, 
1914, was as follows: April, 688; May, 
650; June, 1,196; July, 905; August, 
1,122; September, 1,088; October, 584; 
November, 466;.December, 88. The aver- 
age per month was 560 kilowatt-hours 
and the average consumption per month 
per horsepower connected 75 kilowatt- 
hours. The average energy consump- 
tion per 1,000 gallons pumped is 0.2 
kilowatt-hour. 

Another farm in the San Diego dis- 
trict, which may be considered typical, 
uses a 30-horsepower, three-phase, 220- 
volt motor, running at 900 revolutions 
per minute, direct-connected to an 
eight-inch centrifugal pump delivering 
1,500 gallons per minute against a total 
head of 38 feet, including suction, dis- 
charge and friction. 

This installation is set in a water- 
proof concrete pit, 10 feet below the 
surface of the ground. The water sup- 
ply consists of 10 10-inch wells varying 
in depth from 40 to 50 feet. The water 
level is lowered about 22 feet below 
the suction level of the pump while 
pumping. 

The kilowatt-hour consumption per 
month for a period of 11 months is as 
follows: January, 380; February, 990; 
March, ; April, 560; May, 1,400; 
' June, 2,510; July, 2,500; August, 2,290: 
September, 2,520; October, 1,740; No- 
vember, 360. 

“The average energy consumption per 
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Fig. 10.—Curves of Daily Peak Load and Energy Consumption for Power Station of Roswell Gas and Electric Company, for First Six Months of 1914. 
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August 


1,000 gallons of water pumped is 0.2 
kilowatt-hour. The load-factor for the 
year is 9.7 per cent and the maximum 
demand 18 kilowatts.. 

The installation irrigates 30 acres of 
alfalfa and eight crops are cut per 
year. 

In the San Jacquoin Valley condi- 
tions are practically the same as in 
southern California except that the 
pumps and motors are usually mounted 
on ‘the surface. 

The Western States Gas & Electric 
Company of Stockton operates 225 
miles of transmission line for serving 
irrigation plants. The company has 
approximately 740 customers having a 
total connected load of 6,100 horse- 
power. 

In this district the average consump- 
tion per ‘horsepower connected per 
year is 310 kilowatt-hours. Lines are 
built into farming communities as 


rapidly as the business warrants and 


the average cost per mile of pole line 
is $1,000. 

Water is reached at a level of from 
30 to 50 feet and centrifugal pumps 
driven by squirrel-cage induction mo- 
tors are used almost exclusively. 

While the average size pumping plant 
is 10 horsepower, there is one installa- 
tion of 300 horsepower on a 1,100-acre 
ranch. The pumping load is almost 
continuous through the months of May 
to September, inclusive and then 
gradually diminishes through the win- 
ter months. The diversity-factor of 
the irrigation pumping in the Stock- 
ton district 1s 3.0. 
~ A typical installation in this district 
is that comprising a 10-horsepower, 
three-phase, induction motor, direct- 
connected to a  five-inch horizontal 
centrifugal pump delivering 750 gallons 
per minute against a total head of 35 
feet, including suction, discharge and 
friction. 

The consumption of energy for a 
period of 12 months is as follows: 
January, 530; February, 57; March, 162; 
April, 513; May, 3,367; June, 1,899; 
July, 1,918; August, 1,687; September, 
2,123; October, 980; November, 411; 
and December, 99. The average kil- 
owatt-hours per month is 1,375 and the 
consumption per horsepower connected 
137.5 kilowatt-hours. The average en- 
ergy consumption ‘per 1,000 gallons 
pumped is 0.18 kilowatt-hour and the 
maximum demand 8.1 kilowatts. The 
annual load-factor is 19.4 per cent. 

This installation is used for irrigat- 
ing 20 acres of alfalfa. Eight crops 
are cut each year, with one complete 
irrigation for each crop. 

Several of the illustrations in this 
article represent installations in the 
neighborhood of Roswell, N. M., and 
Figs. 10 and 11 show curves of daily maxi- 
mum load and daily energy consump- 
tion for the Roswell Gas & Electric 


1028 


Company. Although this central sta- 
tion supplies the town of Roswell with 
lighting and power, it will be seen 
that the maximum load is during the 
irrigation season and not in Decem- 
ber, as is the case in most large cities. 

Fig. 7 shows a transformer installa- 
tion. Fig. 1 shows a pump mounted 
vertically, the motor, pump and equip- 
ment being supported by channel 
beams over the pit. This installation 
delivers about 1,000 gallons of water 
per minute. 

Fig. 4 shows a pump house complete 
and arrangement of the discharge 
before the underground-pipe system of 
irrigation was installed. 

Fig. 2 shows a horizontal pump 
belted to a 25-horsepower motor pump- 
ing out of a river. There are a num- 
ber of installations like this near Ros- 
well. 

Southern California. 

The story of the development of 
southern California is,. to a consider- 
able extent, a recital of what can be 
accomplished by irrigation. 

When the population was small, 
sufficient water was obtained from rain 
and melting snows in the mountains 
during the winter months, to supply 
the demands of the valleys during the 
dry summer season. 

Land was sold with or without water 
rights. The land without water was 
used in dry farming, principally in the 
raising of grain and hay, while with 
water it would grow almost any kind 
of a crop with remarkable results. 

As the population increased and the 
demands for irrigated lands became 
greater, it was found that the supply 
of gravity water was insufficient to 
meet the situation and many of those 
owning water-bearing land began drill- 
ing wells and developing an inde- 
pendent supply of their own. Others 
who owned gravity water stock found 
that, in dry seasons, the supply of water 
was not sufficient, and, as a means of 
insurance against drouth, also found 
it necessary to sink wells. As land 
without water sold for $50 and up per 
acre, while land which developed water 
brought several hundred dollars more 
and, as water development by pumping 
plants offered more certain supply than 
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gravity flow, many thousands of acres 
were thus brought under kigh cultiva- 
tion that would otherwise have re- 
mained dry. 

The Southern California Edison 
Company has been one of the pioneers 
in promoting the use of electrical en- 
ergy for irrigation pumping, and A. W. 
Childs, superintendent of sales, gives 
the following report of its activities: 

In its constant effort to secure pump- 
ing business, it has come into active 
competition with the gasoline engine, 
especially in fields where plants were 
in operation before the advent of power 
lines, and, in many instances, gasoline 
engines have been taken over as part 
payment when displacing with motor 
installations. It now has over 1,500 
pumping-plant consumers with a con- 
nected load of approximately 45,000 


horsepower—an average installation of 


between 25 and 30 horsepower, with an 
estimated average annual income per 
horsepower installed of $18—irrigating 
in the neighborhood of 130,000 acres. 
The supplying of water to this amount 
of dry land has very materially assisted 
in building up a productive territory to 
back the growth of southern California 
cities. 

The price of energy for operating 
pumping plants varies according to the 
installation. The average rate for a 
25-horsepower plant would be 2 cents 
per kilowatt-hour, with a monthly 
minimum of $2 for each horsepower of 
connected load for not less than six 
consecutive months in each year, the 
irrigating season usually being from 
May to October, inclusive—sometimes 
a month or two longer. For plants of 
less than 25 horsepower the rate, un- 
der ordinary conditions, would be 2.5 
to 3.5 cents per kilowatt-hour. Con- 
tracts are also taken on a load-factor 
basis, which makes it possible to earn 
a very low rate. 

In the earlier days of irrigating, there 
was a certain amount of carelessness in 
handling the water, inasmuch as a con- 
siderable portion was carried in open 
ditches, with heavy losses in seepage 
and evaporation. Because of the in- 
creasing value of water and the con- 
stant desire for greater efficiency in 
all lines of modern life, the tendency 
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now is to Nistribute the water in con- 
crete ditches, thus eliminating seepage 
and in very many cases, distributing 
the water in entirely inclosed pipes, 
eliminating evaporation as well as 
seepage. Fig. 9 shows the buildings 
on a modern alfalfa ranch with pump- 
ing plant in the foreground. Fig. 8 
gives an idea of the interior arrange- 
ment of the pump house, showing mo- 
tor and transformers. 

Experts say there is sufficient un- 
derground water in southern California 
to irrigate every foot of arid land. New 
wells are constantly being drilled, and 
it may safely be predicted that the 
pumping-plant load will grow to much 
larger proportions as the growth and 
development of the state continues. 

—— 


Facts and Factors of California 
Central Stations. 


The accompanying table gives figures 
showing the plant capacity, connected 
load, maximum demand, energy con- 
sumption, investment and income of 11 
typical operating companies in the 
state of California. Other columns in 
the table show the plant-factor, the an- 
nual load-factor, and the relation of in- 
vestment and income to other elements 
involved. While complete information 
is not available for all of the companies 
under consideration, and while the fac- 
tors involved are influenced notably in 
certain cases by the fact that the com- 
pany purchases part of its power in- 
stead of generating it all, these figures ` 
will, nevertheless, prove interesting and 
instructive in showing the large range 
of the relative values applying to dif- 
fereht operating companies. 

The relation of the population to the 
load is so different in cities and in agri- 
cultural communities where electric 
pumping is used for irrigation, that 
similar ratios with respect to popula- 
tion cannot be expected. Similarly con- 
ditions for hydraulic and steam plants 
are very different with respect to in- 
vestment and operating expenses. 

The average rate at which energy is 
sold, as indicated by the ratio of gross 
income to kilowatt-hours generated, has 
seemed to cover a rather wide range of 
relative values. 
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The man on the job is the most im- 
portant factor in accident-prevention 
work, and the guarding of machinery 
is of secondary importance. This is 
the underlying principle in all work 
carried on to reduce the appalling num- 
ber of accidents occurring daily in our 
large industrial institutions and those 
who have achieved the greatest suc- 
cess in the conservation of human life 
and limb are those who have given the 
greatest consideration to this element. 

Too much importance cannot be 
placed upon the work of educating the 
employee — making him understand 
that accident-prevention work is for 
him and can be successfully carried on 
only by his hearty co-operation. He 
must realize that his ability to earn 
a living is his only asset and that he 
becomes a bankrupt when he loses it. 
He must learn to zealously conserve 
this ability by constant and never- 
ceasing care. 

An organization thoroughly alert to 
this thought will make a better record 
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The importance of accident- 
prevention ' work among public 
utilities from a monetary as well 
as humanitarian standpoint has, 
in the case of one important 


group of utilities, led to the es- 
tablishment of a separate bureau 
to scientifically apply the prin- 
ciples of safety work. The ac- 
tivities of this organization are 
described in this article. 


next decade, for it has produced the 
prevention spirit where it did not ex- 
ist; it has caused men to think where 
they Once acted automatically; it has 
caused men to realize that the safety 
movement is for them and by them; it 
has taught them that “personal caution 
is the greatest safeguard after all.” 
The importance of safety work to 
the public utility company is only par- 
tially appreciated by central-station 
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Employees During Safety Campaign. 


for safe operation than the most ex- 
pensively equipped plant whose em- 
ployees are without this conviction. 
Safety workers are not giving enough 
attention to implanting this spirit of ac- 
cident prevention in the organizations 
and in some cases are “running away 
with themselves” inspired by ideas of 
inspection and ofttimes expensive in- 
stallation and reconstruction. 

The recent publicity which has been 
given safety work has been responsi- 
ble for a greater conservation of life 
and limb than all the mechanical safe- 
guards that are to be provided in the 


executives. In an address delivered 
recently before the National Council 
for Industrial Safety, Martin J. Insull, 
of the Middle West Utilities Company, 
commented upon the desirable results 
accruing from active participation in 
accident-prevention work on the part 
of utilities and his remarks which are 
subjoined should serve to emphasize 
the necessity for a study of this ques- 
tion. 

A public service corporation, to be 
successful, must necessarily have for 
its field of operation, one or more pro- 
gressive communities. On the other 
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Accident Prevention on a Business Basis. 


hand, no community can progress to 
any considerable extent unless it is 
adequately supplied with the different 
classes of service furnished by the 
various public service corporations. 
The appreciation of both during the 
past few years of this interdependence 
on each other has, undoubtedly, led 
to the marked improvement in their 
relations. The successful public serv- 
ice executive of today is a man of 
broad vision. He is in touch with the | 
best civic requirements of the com- 
munities he serves and is ever ready 
to help toward that development, 
which is equally as necessary for their 
success as for that of the corporation 
which he represents. It is unusual not 
to find his company amongst the lead- 
ers in any movement—industrial or 
social—organized for the betterment of 
present conditions. And so, year by 
year, the public service corporations 
and the public have been drawn closer 
and closer together by ties of mutual 
interest, having for their final object, 
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their individual and mutual advance- 
ment. 


Unfortunately, however, the contin- 
ued progress toward this much desired 
end is retarded by a condition which 
has increased rather than decreased 
during the last decade. We are all fa- 
miliar with that questionable class of 
personal injury suit, without real merit, 
and in which the damages sought are 
magnified in every way by all parties 
in interest. As a matter of course, 
these cases of really manufactured in- 
jury, for which money is the sole and 
immediate remedy, have no relation to 
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those unfortunate and meritorious ac- 
cidents in which the injury is real. 
Overcoming this wretched condition, 
or diminishing it, will help materially 
in furthering more and more pleasant 
relations between the public and the 
public service corporations. 

The safety movement, by eliminat- 
ing the possible causes of accidents, 
by the education of employees to pre- 
vent, and of the public to avoid acci- 
dents, must result in, at least, retard- 
ing the growth of this evil. A better 
understanding by the general public of 
the efforts of public service corpora- 
tions for the safety of their life and 
limb, would have a great moral effect 
in helping to stamp out, both in their 
inception as well as at their disposition 
before a jury, these unreasonable 
claims which are, at the best, based 
only on a shadow of facts. This would 
not only be of benefit to the corpora- 
tion, but also to that large proportion 
of the honest public, whose only acci- 
dent claims are those made when real 
injuries are suffered. 

The public, as a whole, do not seem 
as interested or as helpful as they 
should be in the efforts taken by cor- 
porations for their safety. If anything, 
they resent them as an infringement of 
their personal rights, rather than wel- 
come them as a protection for their 
life and limb. Many a time we have 
seen the passenger on a street car ob- 
jecting to the efforts of a careful con- 
ductor to prevent him or her from 
taking the chance of being injured by 
leaving the car before it stops, or by 
stepping down in front of a passing 
vehicle. This practice of getting on 
or off moving cars was the cause of 
such a large percentage of street-car 
accidents that in order to protect the 
public against their own carelessness, 
it became necessary to construct cars 
with doors and steps so controlled 
by the motorman or conductor as to 
make it impossible to board or alight 
therefrom while the car was in motion. 
It is an everyday occurrence to see 
people walking across railroad tracks in 
front of an approaching or standing 
train, around lowered gates, provided 
by the railroad company for our pro- 
tection. The number of people killed 
as a result of trespassing on railroad 
rights of way placarded as dangerous 
and properly fenced in, have been so 
numerous that, in some states, it has 
been made a misdemeanor, punishable 
by fine and imprisonment. Notwith- 
standing all that has been said and 
written about the dangers of touching 
fallen wires, we, quite frequently, read 
of people being electrocuted as a result 
of so doing. Rules and regulations, 
made by the public service corpora- 
tions for the protection of the public, 
and for that of their employees, are, 
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in spite of close supervision, constant- 
ly broken with a resulting list of acci- 
dent reports daily coming in to the 
safety or claim department. The ex- 
travagant disregard for the value of 
their safety is shown every day by the 
public on city streets and in public 


places. During the automobile season 
Per Cent 
Overcome by Gas or Heat 0.4 
Miscellaneous 0.6 
Altercation 06 
Explosion- Gas, Gasoline, Steam 1.2 
Doors or Windows 1.8 
Stepping on Nail 2.0 
Machinery in Motion 2.1 
lamp Breaking 24 
Injured by Animal 2% 
Colliding with Obstruction. 2.8 
foreign Object in Eye 3.0 
Acid, Solder, Compound 4.0 
Wagon, Auto, Motorcycle 4.6 
Struck by Falling Body 5.8 
Electric Current 7.8 
Slipping, Tripping. Falling 16.5 
Handling Tools 125 
Handling Materia! 22.2 


Accidents to Employees 


the papers are constantly reporting 
terrible accidents, invariably caused by 
suicidal carelessness. And so we might 
go on ad infinitum, recounting pre- 
ventable accidents for which the public 
itself is entirely responsible. ' It is 
thercfore, essential that from a human- 
ilarian as well as an economic point 
of view, the public service corporations 
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It is just as easy to do things 
right as wrong, and a 
whole lot safer. 


“It is better to be careful a 
thousand times than to be 
injured once” 


“Safety First” 


It is as much your duty to prevent 
accidents to yourself and your 
fellow workmen as it is to 
do any other work yoa 
may be given. 
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cannot afford, within the limits of good 
business judgment, to leave anything 
undone that will add to the safety of 
their service, their patrons, and their 
employees. They cannot develop any 
well defined safety movement amongst 


-their employees and secure their in- 


terest without it being reflected in a 


F 


Analyzed as to Causes. 


more considerate and courteous treat- 
ment of their patrons. This, with the 
reputation of safe service, which the 
safety movement must eventually de- 
velop, will, through the number of 
friends it gains for the corporation, 
tend to further improve its relations 
with the public. 

How can this safe service be se- 


Life is sweet. 


An accident might deprive 
you of it. 
Boost for Safety 


Employes must not trast to 
the care exercised by 
another when their own 
safety is involved. 


Let us all be safety inspectors. 
Report unsafe places to your 
foreman or to the 
Safety Department. 


Samples of Slips Placed In Pay Envelopes of Employees. 


should deeply interest themselves, as 
they are doing, in the great safety 
movement that has in a remarkably 
short space of time spread itself all 
over this country. To avoid the un- 


just claimant from taking advantage 


of them, and to protect the honest pub- 
lic against its own carelessness, they 


cured? Certainly, the use of well tried 
safety devices for the protection of 
employees and patrons is necessary, 
as well as the enforcement of proper 
safety rules and regulations. These, 
alone, however, judging from the few 
instances mentioned and the experi- 
ence of public service officials, as well 
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as executives in other branches of in- 
dustry, who have studied accident pre- 
vention, will not insure safety. What 
is needed above all else is the co-op- 
eration of the individual whose safety 
you are endeavoring to conserve. This 
can be obtained only by education 
along safety lines. The education of 
the employees is comparatively simple 
when once you have aroused their in- 
terest. Experience proves that this is 
not a difficult task, as, in every man, 
there lies dormant, not only the spirit 
of self-preservation, but also the more 
unselfish and higher spirit of the pres- 
ervation of his fellows. The more dif- 
ficult problem is the education of the 
public in accident prevention, in gen- 
eral, so that they will appreciate that 
the safety rules of any service or in- 
dustry are solely for their protection 
and not with any idea of restricting 
their personal rights. 

There is nothing mysterious in the 
safety movement; it is a simple, com- 
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mon-sense proposition’ dealing with a 
particular form of conservation of the 
human body, based on humanitarian 
as well as economic motives. The more 
thought and study one gives to acci- 
dent prevention, the more one is im- 
pressed with its simplicity and the 
necessity of education along purely 
general common-sense lines so that 
each individual will learn to use the 
necessary precautions in preventing 
accidents to his or her own body, and 
to that of others. Education along the 
lines of general accident prevention 
should start in the kindergarten and 
be carried through the high school and 
the college. 

There is good reason that a plea for 
accident prevention along general lines 
should be made, because until this is 
accomplished, how can the public serv- 
ice corporations, or the industries, ex- 
pect accident prevention along special 
lines? While we, in our particular lines 
of industry, are endeavoring to edu- 
cate the public in the prevention of ac- 
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cidents incident to that industry, we 
must assist, in every way we can, in 
their education along the more gen- 
eral lines of accident prevention. The 
public service corporations can, 
through their close contact with the 
public, do a great deal in this cam- 
paign of education. It will take some 
time for the public to appreciate that 
the work is being carried on for their 
benefit, but when they do, they will be 
ready and willing to assist in any way 
they can. Working together, the pub- 
lic and the public service corporations 
in a safety movement for the common 
good will come to a closer, and, if 
possible, a more friendly relationship 
than even exists today. 

Perhaps the most comprehensive 


effort extended to reduce accidents 


among public utility companies is that 
of the Bureau of Safety of Chicago, an 
independent organization, operated 
solely in the cause of accident preven- 
tion. 

The Bureau of Safety was organized 
January 20, 1913, and its primary pur- 
pose of organization was to carry on 
safety and welfare work in the Middle 
West Utilities Company’s properties. 
These properties consist of electric 
light and power plants, gas works, 
water plants, ice plants and interurban 
and street railways located in the 
West, Middle West and in some of 
the New England States. Later, the 
service of the Bureau was extended to 
the Commonwealth Edison Company 
of Chicago and the Public Service 
Company of Northern Illinois. These 
three companies are usually known as 
the Insull group. In the application 
for incorporation filed with the Secre- 
tary of State of Illinois, the objects of 
the Bureau are stated as follows: 

(a) To conserve human life and to 
prevent needless physical and mental 
suffering by reducing the number of 
avoidable accidents; to prevent need- 
less loss of property by reducing the 
number of preventable accidents and 
preventable fires. 

(b) To study conditions, customs 
and practices that are a menace to in- 
dustrial or public safety, and to make 
remedial suggestions. 

(c) To organize officials and em- 
ployees in proper groups to the end 
that the personal effort and interest of 
each individual may be secured for ac- 
cident and fire prevention. 

(d) To inaugurate and carry on edu- 
cation work in accident and fire pre- 
vention among all classes of employees 
and with the public; to bring about a 
better understanding and a more en- 
lightened and constructive co-opera- 
tion between empolyers and employees 
and between public service corporation; 
and the public; to make inspections and 
recommendations for the elimination of 
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industrial accidents and for reducing 
fire casualties; to furnish such statis- 
tical and other data as will contribute 
to an intelligent study of accident and 
fire prevention, industrial sanitation and 
welfare work; and, in general, to super- 
vise and direct activities in accident and 
fire prevention, industrial and sanita- 
tion and welfare work, and to counsel 
in reference to such work. 

The success which the Bureau has 
achieved is convincingly demonstrated 
by its record showing that accidents 
involving loss of time in all companies 
served, for the first four months of 1915, 
as compared with the same period of- 
1914, and taking into consideration the 
number of employees, show a decrease 
of 47.8 per cent. Fatal accidents for 


HANDLING 
WRENCHES 


PRECAUTIONS BASED UPON 
ACCIDENTS REPORTED 


The wrench should be of the proper type. 

The wrench should be of the proper size to fit 
the nut. 

The wrench should be properly adjusted. 


Avoid holding one hand on top of the wrench 
while jamming the wrench with the other hand. 


Avoid unnecessary force. 


See that the jaws of the wrench are not sprung. 
or worn. 


If working near live parts see that the wrench. 
is properly insulated. 


WORKMEN AS WELL AS FOREMEN 
SHOULD INSPECT WRENCHES 


A Typical Safety Placard. 


this same period, both to public and em- 
ployee, show that in 1915 there were 
none as compared with 11 for 1914. The 
education of the employee and secur- 
ing his interest and co-operation, is 
held almost entirely responsible for this. 
creditable record. l 

The Bureau of Safety is in charge of 
Charles B. Scott, general manager, as-~ 
sisted by Alexander Shane, Samuel H. 
Ried and a corps of competent assist- 
ants. Mr. Scott’s first experience in 
safety work was in connection with the 
Louisville & Southern Indiana Trac- 
tion Company and the Louisville & 
Northern Railway & Lighting Com- 
pany, New Albany, Ind., and began 
about January, 1907. The accidents on 
these properties have been reduced 
more than 80 per cent since that time 
and this percentage has been main- © 
tained for several years. This reduc- 
tion includes accidents to employees 
and to the public and was due to the 
co-operation of the trainmen and other 
employees of these companies. These 


1032 


companies give city and interurban 
service, crossing the Ohio River and 
through the streets of Louisville, Ky. 
Accidents were very frequent on these 
roads eight years ago and the idea pre- 
vailed with the trainmen that they were 
unavoidable and a part of the electric 
railway business. There has been a 
change of opinion with officers and em- 
ployees. The companies have secured 
the co-operation of the public through 
efforts to promote general safety and 
this public co-operation has been most 
beneficial. This co-operation was ob- 
tained mainly by public lectures, the 
use of the public press and work in the 
schools. 

In the education of the employee 
the main activity of the Bureau is to 
first secure his interest and co-opera- 
tion. It has been found that this can 


best be accomplished by the establish- | 


ment of clubs, committees, etc., with 
the employees in absolute charge. Lec- 
turers are sent out by the Bureau to 
address the meetings of employees and 
occasionally employees are encouraged 
to present papers on various phases of 
safety work. Workmen who show but 
little interest in the effeorts of their 
employers to increase their safety usu- 
ally become enthusiastic advocates of 
accident-prevention work when given 
the responsibility of an office or com- 
mittee appointment in an employees’ 
organization. 

Bulletins written in a manner to ap- 
peal to the employee are published at 
periodic intervals and sent to every 
employee in the companies served. 
There is usually a leading article deal- 
ing with some phase of safety work and 
illustrations showing the proper and 
improper manner of performing some 
work about a power plant, transmis- 
sion line, etc. The feature of the bul- 
letin which is of most importance is 
the record of “Typical Accidents Which 
Might Have Been Avoided.” In this 
department typical accidents which 
have actually occurred are analyzed and 
the reason for the accident pointed out 
with instructions as to the proper man- 
ner of performing the work. 

In addition to this, placards, posters 
and other advertising matter and litera- 
ture are sent to all companies to be 
posted on bulletin boards in stations, 
shops, etc. The Bureau makes a 
scientific analysis of all accidents and 
from these statistics can ascertain in 
just what direction the greatest precau- 
tion should be taken. Samples of such 
analyses are shown graphically in the 
accompanying illustrations on pages 1029 
and 1030. 

—————_»-- 


The new electrically operated 
double-track swing railroad bridge 
over the Lachine Canal at Montreal is 
said by Canadian papers to he the 
most up-to-date in America. 
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ILLUMINATION FEATURES AT 
PANAMA-PACIFIC INTERNA- 
TIONAL EXPOSITION. 


By Arthur A. Willoughby. 


An iridescent bubble glistening in 
the midst of a sea of softened light, 
flashing in colors of an opalescent hue, 
fretted patterns of bars, rings and 
spots of colored light climbing out of 
the horizon, crossing paths and fol- 
lowing each other in a bewildering pro- 
cession over the surface of a vast dome, 
then fading mysteriously away, a never 
ending delight to the onlooker who is 
gazing on the newest of wonders in 
illuminative art, the glass dome of the 
Palace of Horticulture, the largest in 
the world, at the Panama-Pacific Inter- 
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dome lighting for spectacular effects. 

W. D’A. Ryan, in his efforts to pro- 
duce a unique and effective system of 
illumination, met with a great deal of 
skepticism. The entire lighting plan 
is radical, different from anything pre- 
viously attempted. His faith in the 
plan was unbounded from the begin- 
ning. The lighting of the large dome 
probably represents more intricate rea- 
soning than any other form of illumi- 
nation ever mathematically worked 
out. While it is but one unit of a 
comprehensive scheme for the enter- 
tainment and enlightenment of visitors 
to the Exposition, it strikes the key. 
note of the whole plan. 

Many effects are possible in the dome 
lighting by the use of five sets of 
specially designed lens plates, in various 


Avenue of Palms, with Iitallan Towers and Tower of Jewels Illuminated. 


national Exposition will furnish in an 
ever changing series of spectral color 
achievements, one of the grandest, 
most spectacular night-time lighting 
effects ever conceived in the mind of 
man. 

Such new, such startling effects in 
shapes and colors are unbelievable un- 
til a person has actually seen them. 
The entire lighting scheme of the Ex- 
position, fathered by one man and by 
him created in his laboratories, has 
proven one of the wonders of a won- 
derful Exposition in shaping the trend 
of illuminative practice in the future. 
The preternatural effects to be gained 
by the use of high-powered search- 
lights casting their beams upward 
through colored revolving screens and 
lenses of various types to the dome, is 
beyond the power of expression. More- 
over it is the first public demonstra- 
tion of what can be accomplished in 


combinations, and by the use of opaque 
sectors which cut off some and which 
permit some light from the search- 
lights to reach the screens where the 
beams are colored and projected up- 
ward. Three color arrangements are 
always possible, a constant color ap- 
pearing as a general diffusion over the 
entire dome, a spectral series, and an 
enlarged spot, mottled with rotating 
colors. One of the most beautiful 
effects is seen in a series of twelve 
ribbons of light, each a sixth of a revo- 
lution ahead of its neighbor, all turn- 
ing together. The united action ap- 
pears, as a rippling wave of light 
traveling around the dome. The color 
arrangements in this case appear as a 
constant color for each ribbon, then 
the spectral series, in which the whole 
ribbon assumes various solid colors, 
then a rainbow effect, each ribbon hav- 
ing one edge of red and the other of 
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Entrance to Palace of Horticulture. 


blue with various intermediate colors. 


Each ribbon appears twice as a rain- 


bow during a rotation and twice as a 
solid color. Added to the ribbon effect 
are seen rising out of the horizon, 
planetary rings of light together with 
spots, appearing in the various color 
arrangements. Some are seen remain- 
ing stationary while the others revolve 
about them in various orbits. It is 
purely an astronomical effect and one 
which baffles powers of adequate de- 


The Tower of Jewels at Night. ; 


scription. Twenty various combina- 
tions have been worked out and all 
have proven marvelous conceptions. 
The possible combinations are infinite. 

The various spectacular lighting 
units of the Exposition are the dome 
of the Palace of Horticulture, the 
wonderful Tower of Jewels and the 
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Palaces of 


scintillator of 48 searchlights placed on 
the waterfront. Coupled with this is 
an elaborate scheme of flood lighting 
for the facades of the exhibit palaces, 
a moonlight effect for the Palace of 
Fine Arts, lighting for the various 
courts, avenues and streets and the 
amusement concession district. The 
system used in lighting theiinterior of 
Festival Hall is a separate and dis- 
tinct type of interior lighting which is 
unique. 


The Tower of Jewels under the con- 
centrated glow from 50 searchlights, 
has proven an even more “wonderful 
picture of light than any ‘except its 
designers have prophesied for it. Ris- 
ing to a height of 435 feet and tower- 
ing majestically above the surrounding 
buildings, studded with many thousands 
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Agriculture and Transportation. 


of Novagems hung so as to swing with 
the slightest movement of the air, it 
presents at night one of the most vivid 
pictures of quivering, sparkling light 
ever produced. The interior of the 
large ball surmounting the tower and 
the colonnades about the various ter- 
races, appear in relief in a blood-orange 
glow as a background for the myriad 
twinkling of the jewels. Such doors 
are used on the searchlights as will di- 
rect their rays on the tower without 


Entrance to the Court of Palms. 


any waste light and without revealing 
the sources of illumination. The hang- 
ing of the jewels was completed consid- 
erably in advance of the opening date 
and this gave time for making thorough 
tests. 

The tower rises in eight receding 
stages, each stage except two being 
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surrounded by a colonnade and being 
ornamented with various’ sculptured 
effects. These furnish the motif for 
the entire jewel scheme. The jewels 
have been hung in strips and arranged 
in elaborate designs over the surface 
of the tower and the statuary to co- 
ordinate with the architectural plan. 
Each Novagem has a tiny mirror placed 
behind it to catch the rays of light and 
direct them through the facets, giving 
an indescribably beautiful effect of glit- 
tering, sparkling colors of every hue of 
the rainbow. The least atmospheric 
change causes them to swing as a 
pendulum and it is this swinging that 
causes the various changes of color. 

The soft flood of light cast on the 
entire south front of the exhibit palaces, 
a half mfle in length, with the tower 
in the center of the picture and the 
two Italian towers flanking the court 
to either side with their domes stand- 
ing out in bold relief in blood-orange 
light, is at once a scene of ravishing 
beauty. The relief lighting also ap- 
pears in the courts. The dome of the 
Palace of Horticulture appearing in 
the western portion of this picture adds 
a distinctive touch to the color scheme. 

The lighting of Festival Hall makes 
a new departure in the lighting of the 
interior of large auditoriums. In a 
pit beneath the center of the floor are 
placed twelve searchlights which are 
set to throw their beams upward into 
a diffusing disk of thick glass sand- 
blasted on the under side, which dis- 
tributes the light over the dome cover- 
ing the auditorium, the dome acting as 
a reflector. The illumination thus se- 
cured is effective in every particular 
and a noteworthy advance in interior 
lighting. | 

Nothing of a garish nature has been 
permitted in the lighting scheme ex- 
cept in the concession district, where 
it is the natural accompaniment of the 
fun and frolic reigning there. The fa- 
cades of the exhibit palaces are lighted 
up by high-power arc lamps, set on 
lofty standards and having heraldic 
banners hung on the outer front and 
to either side so as to throw the rays 
on the buildings which by reflection 
light indirectly the surrounding roads 
and walks. Ornamental incandescent 
standards are also used along the 
Avenue of Palms, interspersed among 
the foliage. In the South Gardens, 
numerous ornamental standards bear- 
ing clusters of lights in diffusing globes, 
are used. 

In the grand Court of Honor, two 
lofty fluted columns of glass stand at 
either extremity of the sunken gardens. 
These are equipped with high-power 
nitrogen lamps and by tthe use of 
heavy, diffusing glass, a wonderfully 
clear yet subdued light is obtained 
and gives a beauteous effect. 

The Palace of Fine Arts, which has 
a picturesque setting, is flooded in a 
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moonlight glow by the skillful use of 
softened, bluish light, and mirrors its 
beauties in the placid waters of the 
foliage-fringed lagoon, which makes an 
attractive frontispiece. The feeling of 
absolute quiet has been striven after 
and has been achieved. 

The humidity of San Francisco at- 
mosphere and the fogs which drift in 
through the Golden Gate close by aid 
materially in the spectacular displays by 
the scintillator. A dry, clear atmos- 
phere detracts from the effectiveness 
of the displays. Smoke bombs burst- 
ing high in the air, the smoke and steam 
from a locomotive stationed nearby, 
are used for playing up marvelous color 
effects on clear nights. The 48 search- 
lights, the largest of their kind, each 
equipped with six color screens, can be 
used to furnish one great burst of light 
or 48 separate beams at the will of the 
operators. It requires a trained force 
of 60 men to operate the scintillator. 


Sculpture by Calder over the Fountain of 
Energy. 


The scintillator effects take the place 
of fireworks entirely, eliminating there- 
by all danger from accidents to spec- 
tators and of liability of fire. A regular 
program has been arranged for each 
evening of the Exposition period. 

A gala effect is gained in the con- 
cession district by the use of streamers 
of colored incandescent bulbs in various 
shapes, sizes and colors, swinging to 
and fro in the breeze, hung from pillar 
to post in every direction. Outline light- 
ing on the fronts of the buildings in 
this district has been permitted under 
certain restrictions. Ornamental gas 
standards fantastically decorated and 
hung with Oriental lanterns, line both 
sides of the street its entire length. 
A garish blaze of light is usually ex- 
pected to be seen where joy is king. 
It is found here, but in such color and 
shaded enough as not to be tiring to 
the eye. It makes a new chapter in 
amusement-park lighting. 


Vol. 66—No. 23 


Fully 450 searchlights have been in- 
stalled about the grounds, mostly in 
batteries on the roofs of the main ex- 
hibit palaces. Fifty alone are used for 
the Tower of Jewels. Four batteries 
are trained on the Palace of Fine Arts. 
A number are used for lighting up the 
various flag standards. Others are used 
in the Court of Honor for playing up 
the Novagems on the star ngures which 
adorn the balustrades about the court. 

The main intent of the lighting 
scheme has been to preserve to the 
sightseer all of the architectural 
beauties so evident in the daytime, in a 
beautiful nighttime setting and to lose 
none of the exquisite coloring of the 
buildings. A festive and happy effect 
throughout the exhibit palace section, 
which is to be closed to the public at 
night, is gained through the use of re- 
flected lighting units suspended behind 
the arches over the entrances and be- 
hind the clerestory windows of the 
various exhibit palaces and which give 
the appearance of the building interiors 
being fully lighted up. The various 
statuary groups which adorn the 
grounds and buildings have all been 
given special attention, a new feature 
in lighting methods. <A strong beam 
of light is thrown on the statuary and 
a weaker colored beam from another 
direction gives a lumjnous shadow and 
serves to throw out the statuary in 
bold relief. 

In the Palace of Horticulture, the 
suspended fixtures are of lattice work 


with floral decorations to carry out a 


flower-garden effect. In the areaways 
back of the colonnades about the 
courts, large ornamental lanterns with 
panels of colored, translucent fabrics 
are used and heighten the effect of the 
relief lighting in the upper galleries. 

It has been tireless effort on the 
part of Mr. Ryan and his assistant, A. 
F. Dickerson, to plan and carry out 
such a comprehensive scheme on such a 
vast scale and have it check up without 
a detail omitted, but the marvelous re- 
sults obtained will make the Panama- 
Pacific International Exposition unique 
among expositions and will abundantly 
repay their efforts. 

—<--——— 
The St. Lawrence Basin. 

The St. Lawrence River system is 
international, and new questions arise 
almost every year with respect to the 
proper division of authority over and 
the use ofthis great source of water 
supply. An important report, recently 
issued by the United States Geological 
Survey, entitled “Surface Water Supply 
of St. Lawrence River Basin, 1913,” by 
C. C. Covert and W. G. Hoyt, contains 
results of stream-flow measurements 
made in the St. Lawrence River basin 
during the year 1913. The report in- 
cludes measurements on rivers empty- 
ing into the St. Lawrence by way of 
Lake Champlain and the Richelieu. 
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The New Commonwealth Edison Building. 


A glowing tribute to the growth of the 
central-station business of Chicago is the 
fact that the Commonwealth Edison Gam- 
pany has found it necessary to ocompy 
one of the largest office buildings in this 
city. The new Edison building, located 
at the northeast corner of Clark and 
Adams Streets, was formerly the home of 
the Continental and Commercial National 
Bank, and, for several years, was known 
as the largest office building in this city. 
Even today it is exceeded in size by but 
two recently completed structures. 

The Commonwealth Edison 
Company does not at the pres- 
ent time use the entire 385,000 
square feet of floor space avail- 
able in the new building, but 
fully 68 per cent of this 
amount will be occupied when 
the allied companies move to 
their new quarters, and if the 
growth of the company in the 
next few years to come is 
commensurate with its growth 
in the past, it will not be long 
before this entire great struc- 
ture is devoted exclusively to 
public utility offices. 

Before moving to the new 
buildings, considerable remod- 
eling had to be done in order 
to provide for the depart- 
ments with which the public 
comes in contact spacious and 
accessible quarters. The bank 
floor, reached by a wide stair- 
case from the ground floor, 
was admirably suited for use 
by the treasury department, 
although many changes were 
made in the arrangement of 
cashiers’ cages and counters. 
The space on this floor aggre- 
gates 31,500 square feet and is 
used by the treasury depart- 
ment, a suite of offices of the 
claim department and the di- 
vision of the contract depart- 
ment which takes applications 
for service. ' 

The arcade on the main 
floor, comprising 11,000 square 
feet, is being converted into an 
exhibition and sales room. 
Here will be displayed prac- 
tically all of the many de- 
vices and appliances suitable for 
use in the home, office and factory,-and 
special rooms will be equipped for dis- 
playing lamps and fixtures for both resi- 
dential and commercial use. For display- 
ing residential fixtures, a room will be 
equipped with modern dining room fur- 


niture and decorations, and the ceiling 


will be provided with a bank of outlets 
so that lamps and fixtures can be readily 
changed. Likewise a room will be 
equipped with the usual store fixtures and 


show cases to demonstrate the efficiency 
and effect of the various types and styles 
of commercial lighting equipment. The 
entrances to the building on both Clark 
and Adams Streets, which are also the 
entrances to the display room, will be en- 
tirely remodeled so as to form approaches 
to the display rooms, and at the same 
time provide considerably more window 
space for display cases. | 

The contract department, occupying 
18,300 square feet, is located on the third 
floor. The auditing department occu- 


The New Bullding of the Commonwealth Edison Company, 
Chicago, Ill. 


pies a like amount of space on the 
fourth floor. The operating department 
is on the fifth floor, and engineering 
and construction departments on the 
sixth floor. Various other departments 
are on the floors above, with the ex- 
ecutive offices occupying the entire sev- 
enteenth floor. 

The welfare work of the company 
has received special consideration and 
space will be reserved on the eighteenth 


floor to accommodate each feature as it 
is developed. Among other things it 
is contemplated that provision will be 
made for a dining room with a seat- 
ing capacity of 1,000, with suitable 
kitchen facilities; smoking room, li- 
brary and assembly room, the latter 
with stage settings and facilities for mo- 
tion picture and stereopticon entertain- 
ments. 

The attic on the nineteenth floor con- 
tains various service departments, such 
as carpenter shop, building repair shop 

and here is also located the 

photographic department with 
skylight and other modern fa- 
cilities. 

It is planned at present to 

` convert the roof into an. open- 

air garden and gymnasium for 
the use of employees. Tennis 
and hand-ball courts are con- 
templated as well as a glass- 
inclosed gymnasium. 

The building was originally 
provided with its own isolated 
generating plant and of course 
the first move of the Edison 
Company was to remove this 
and arrange for central-station 
service. Hydraulic elevators, of 
which there were 14 passenger 
and one freight, were also re- 
moved and electric elevators of 
the Otis traction type in- 
stalled. The latter now run on 
schedules timed by an electric 
timing device which lights pi- 
lot lamps at the top and 
ground floors, which signal the 
operators when to start their 
cars. 

The entire building is 
equipped with a time clock sys- 
tem operated from a master 
clock and all offices are pro- 
vided with secondary clocks. 
Battery service for buzzers and 
intercommunicating telephone 
systems is also provided in all 
offices. In this connection it 
might be stated that in all 
large departments of the Com- 
monwealth Edison Company 
intercommunicating telephones 
are employed. Outside tele- 
phone service is supplied 
through what is considered 

largest private-branch exchange 
in the world. A 20 position switch- 
board is installed in the Edison 
Company exchange and provision is 
made for 10 additional positions. There 
are 82 trunk lines and 620 local lines 
served by six 600-pair cables. There 
is also a private system connecting the 
load dispatcher’s office with the various 
stations. This line was built and is 
maintained by the Chicago Telephone 


the 
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Company but is a direct and private 
line. l 
Lighting Features. 

The interior lighting of the new Edi- 
son Building is one of its most impor- 
tant features. The illuminating engi- 
neers of the company, after much in- 
vestigation and many tests, decided on 
an amber-tone light as best suited for 
office purposes, and in all lighting in- 
stallations equipment was installed to 
produce this quality of light. It was 
necessary therefore to specify special 
glassware and all bowls and reflectors 
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A Department Manager’s Office. 


used in the building are made of this 
glass which is known as Calsite, and 
which has a highly efficient reflecting 
surface. Direct, indirect and semi-indi- 
rect lighting is used, with the latter pre- 
dominating. The bowls of both the in- 
direct and semi-indirect are installed in 
special holders, hinged at one side so 
that they can easily lowered for 
cleaning either bowl or the lamp. Bowls 
are also interchangeable so that an in- 
direct or semi-indirect system can be 
changed, entailing a minimum amount 
of work and expense. 

In designing the lighting installations 
it was the aim of the engineers to en- 


be 
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tirely eliminate the necessity for the 
use of individual desk or table lamps. 
To do this successfully it was found 
that the usual intensities of 2.5 to three 
foot-candles were not sufficient. All in- 
stallations, therefore, were made on the 
basis of an intensity of four foot-can- 
dles, allowing to some extent for the 
aging of the lamps. The typical in- 
stallations throughout the building are 
made on the basis of 1.5 watts per 
square foot, except in the drafting de- 
partment, where 2.5 watts per square 
foot are installed. 


In considering the lighting installa- 
tion, proper consideration was given to 
the matter of interior decorations and 
a standard scheme was adopted, pro- 
viding a white ceiling, yellow tinted 
walls from the picture moulding to the 
chair rail, and light brown below this. 

Outlets of sufficient size to take a 
300-watt lamp are installed in all cases. 
The maximum space between outlets 
in all cases is 14 feet and the minimum 
spacing 10 feet. Lamps used through- 
out the building are usually of the 60 
or 100-watt sizes. Circuits are all of 
600-watts capacity and are arranged 
parallel with the windows on both 
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the Adams and Clark Streets sides. 

The lighting of the second floor oc- 
cupied by the treasury department pre- 
sented a most complex problem and 
was finally solved in a rather unique 
manner. Over the center of the floor 
is a sky-light parallel with the floor, 
90 by 50 feet, with glass hip roof. It 
was planned to light this sky-light ar- 
tificially throughout the entire day and 
the result is that the intensity never var- 
ies regardless of whether it is a bright 
or cloudy day or whether it is daylight 
or night. Parallel rows of 60-watt, 100- 
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In the Accounting Department. 


watt and 150-watt lamps, spaced three 
feet apart and hung from messenger 
cable at varying heights from the base 
of the sky-light are used to produce 
the effect noted. There are four rows 
of 60-watt lamps, four rows of 100-watt 
lamps and two rows of 150-watt lamps, 
the latter being hung in the apex of 
the triangular roof. This lighting is 
supplemented with 50 two-light bronze 
bracket fixtures and six single-light 
fixtures all of the semi-indirect type 
and equipped with 500-watt lamps. The 
cashiers’ cages on this floor and the 
open counter where contracts are sign- 
ed, are lighted by means of lamps 
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placed ‘in a specially designed. trough 
covered with ground glass. 

The lighting of the contract depart- 
ment on the third floor is typical of 


the general lighting throughout the 


various offices. The ceiling in this 
room is 15 feet, four inches high, and 
the fixtures are equipped with three 
60-watt lamps spaced approximately 10 
feet apart. A view of this department 
showing the type of units employed is 
shown in one of the accompanying il- 
lustrations. Bowls in this case are 16 
inches in diameter, this size predomi- 
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building. These lamps were spaced 10 
feet apart and were equipped with spe- 
cial white enameled steel reflectors ar- 
ranged to direct the rays of light down 
the sides of the building. Later this 
installation was increased to 20 lamps, 
some being equipped with a special pro- 
jector and installed 16 feet from the 
building. Flood lighting of the build- 
ing was also tried, installation of spe- 
cial projectors being located on the 
Lakeside Building diagonally opposite. 
An installation of ornamental posts, 
equipped with high-efficiency lamps was 
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equipment furnished by the Federal 
Telegraph Company are now in prog- 
ress. The station is in regular com- 
munication with Arlington, Va., and has 
received messages from other distant 
points. At Colon and Balboa, which 
are secondary stations, the antennas 
are swung from the new 300-foot towers 
and the radio equipment is practically 
completed. The last wooden mast of 
the old Colon station will be taken 
down in the near future. These sta- 
tions will be operated by the Navy De- 
partment, the operating force consisting 


A Cage in Cashier’s Office, Showing Special Illumination. 


nating throughout the building. There 
are also some 14-inch bowls and some 
20-inch bowls, the latter using four 
lamps. 

While no definite plans have been 
made as to the type of exterior light- 
ing ultimately to be employed, the com- 
pany has been carrying on a number 
of experiments, the main idea being to 
arrive at a lighting installation which 
will properly bring out the architectural 
features of the building and be of ad- 
vertising value as well as unique and 
dignified. In one case ten 1,000-watt 
nitrogen-filled lamps were stspended 
from the cornices at the top of the 


also made on the window ledges of the 
second floor. It is not known whether 
or not any future experiments will de- 
velop any more suitable or effective 
lighting than has already been obtained, 
but the decision as to the system to be 
adopted will be withheld until more ex- 
periments have been made. 
——— n 
Panama Canal Radio Stations 
Nearly Completed. 

Construction work on the new Naval 
radio stations at Darien, Balboa, and 
Colon, Canal Zone, is practically com- 
pleted. At Darien the aerial mast was 
hoisted in April, and tests of the radio 


In One of the Drafting Rooms. 


of enlisted men of the Navy under the 
command of a commissioned officer. 
eoe ‘| 
Production of Coal Briquets 
Increased. 

A substantial increase in the quantity 
of coal briquets manufactured and sold 
in 1914 is announced by the United 
States Geological Survey, which com- 
piles the annual figures for this indus- 
try. 

The production of briquetted fuel in 
1914 amounted to 244,635 short tons, 
valued at $1,123,178, an increase com- 
pared with 1913 of 62,776 short tons in 
quantity and $115,851 in value. 
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Dr. Bell Lectures for Boston 
Engineers. 

An interesting and valuable talk on 
“Modern Street Lighting Units” was 
presented by Dr. Louis Bell before the 
Boston Section, American Institute of 
Electrical Engineers, at the Engineers’ 
Club, Boston, May 28. Chairman J. W. 
Palmer, Jr., presided, and announced 
that the section membership is now 
larger than ever before, numbering 455. 
A method of co-operating more fully 
with the Mechanical and Civil Engi- 
neering organizations in Boston is be- 
ing considered by a committee of which 
Prof. H. E. Clifford is chairman. 

A report of the nominating commit- 
tee, was presented by Prof. W. E. Wick- 
enden, with these nominations: Chair- 
man, L. L. Elden; vice-chairman, 
George Burnham; secretary-treasurer, 
Ira M. Cushing; excutive committee, 
L. W. Abbott, W. L. Puffer, C. W. 
Green. These gentlemen were elected 
as the officers for the ensuing year. 

Dr. Bell pointed out that street light- 
ing is at the parting of the ways, and 
urged his hearers to improve the op- 
portunity afforded. Present tendencies 
are toward the use of incandescent 
lamps, of a distinctly new type. This 
calls for great study, both along en- 
gineering and technical lines. 

The first exhibition of the so-called 
high-power arc, in Madison Square, 
New York, 30 years ago, was recalled. 
Early installations for street service 
were on very tall poles, harking back 
to early schemes of lighting London 
and Paris by means of beacons hung 
aloft. 

Improvements in operating details 
were brought about between 1883 and 
1898, said Dr. Bell, but improvements 
in results were scanty. In 1893 he ex- 
perimented with an alternating-current 
arc made by the Helios Company, 
which promised extraordinary results. 
The carbons required were, however, 
hard to obtain. 

In 1898-9 the enclosed arc appeared, 
bringing about a radical change. It 
won its way largely by central-station 
advocacy, because it was cheaper to 
operate, the cost of trimming being 
minimized. It was inferior as a pure 
light giver, but steadier; distribution 
was somewhat improved, but candle- 
power was not increased. Its softer, 
high-grade carbons won favor for this 
type of lamp. 

Six years later its inefficiency was 
discovered by comparison with the new 
flaming arc then brought out. There 
were objections to this type—its yellow 
light and comparative unsteadiness. 
White carbons were then applied, meet- 
ing American objections, though on the 
continent of Europe the yellow was 
preferred for street lighting and the 
white was used for advertising pur- 
poses, reversing our practice. 
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Disadvantages of the flame-arc lamp 
are its long carbons and fast burning, 
requiring frequent trimming. In the 
United States it never made its way, 
owing to maintenance cost, until the 
introduction of the long-burning im- 


provement, which was obtained at 
some sacrifice. 
In 1913, the high-powered incan- 


descent lamp appeared. The tungsten 
lamp had not made a great impression 
on the street-lighting field, except in 
its small units. Meanwhile the mag- 
netite arc had been perfected—a lamp 
nearly as efficient and superior in pos- 
sible light of the electrode. This type 
is not in favor in Europe because not 
available for alternating currents. 

The gas-filled lamp, consuming but 
0.5, 0.6 or 0.7 watts per candle, said 
the speaker, is bound to displace all but 
the large and most powerful arcs. 

Flaming arcs still have the advantage 


-ın point of absolute efficiency, in these 


large sizes. The type C incandescent, 
however, has the better of the four- 
ampere arc, is on even terms with the 
five-ampere, and is inferior to the 6.6- 
ampere magnetite. Its added claim to 
favor is in its absolute steadiness. 
Small arcs are bound to be replaced, 
said Dr. Bell, but the larger ones will 
remain until the problem of ultimate 
efficiency has been worked out for both 
types. Renewal costs of the type C 
are still uncertain. Its life is being 


increased, but present renewal costs, 


are a handicap, in competition with the 
cost and care of the arc lamp of best 
eficiency. The 500-watt C lamp, if kept 
at present cost, is likely to cut itself 
off in competitior unless its life is in- 
creased or its efhc. ‘cy raised to a pos- 
sible one-third-watt c.aimed for it. The 
balance is in the manufacturers’ hands. 
Flaming arcs and luminous arcs of the 
first class cannot be displaced by the 
best incandescent yet produced, the 
speaker thought. 

In any change of street lighting sys- 
tem, the question of spacing the units 
arises: shall the replacing be on the 
plant of lamp for lamp, or shall there 
be new spacing and arrangement? 

Replacements should always be with 
the aim of securing better illumination. 
When a type of lamp gives way to 
another, the newer type ought to be 
provide a better light, besides being to 
advantage as regards cost of operation 
and efficiency. 

Should the number of lamps for a 
given length of street be increased? 
Arcs are often spaced at too great in- 
tervals, sometimes as great as 600 to 
800 feet. Boston’s spacing of 200 to 
250 feet is not bad for its lamps of 1,000 
candlepower. Generally, the number of 
units should be increased. Some cities, 
however, object to an increase, while 
in others the spacing is dominated by 
the layout of the streets, which for- 
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bids mid-spacing. In these cases the 
change in type of lamp will be made 
unit for unit. Under any circumstances 
the substitution of small incandescents 
at 75 feet for large arcs at 300 to 400 
feet would not be a good change. 

Large incandescent units cost as 
much to put up as big arcs, if refract- 
ing lenses are included. The smaller 
weight of the former demands a less 
substantial support, however. Present 
tendencies are in the direction of sus- 
pending the incandescents over the 
street area. Twenty-five or 30 feet 
above the middle of the street is better 
than over the curb. Cross suspensions, 
such as are used in Vienna, are with 
good effect. Diffusing globes are neces- 
sary for use with high-efficiency incan- 
descent units. Even the 100 or 150-watt 
sizes are intolerable, owing to the bril- 
liancy of the concentrated filament. The 
city of Hartford, Conn., has installed 
250-candlepower units with frosted 
ground bulbs, with pleasing results. The 
chance of their becoming dirty was 
provided for by the central station’s 
willingness to give them special care. 

Greater freedom in fixtures is al- 
lowed, because there are no sharp 
shadows. Fixtures ought to be care- 
fully studied. The reflector should be 
brought nearer the filament than is now 
common practice. Even in using Holo- 
phane reflectors the shape of the fila- 
ment is such that it gives a variation 
in azimuth which should be provided 
against in the specifications. 

The main point today, said the 
speaker, is to get rid of small arc 
lamps. Color differences are not so im- 
portant as some think. 

The lecture was illustrated by many 
slides which depicted illuminating fix- 
tures used in street lighting in Eng- 
land, France, Germany and Switzer- 
land. High-pressure gas arcs over the 
center of a street in Manchester, Eng., 
magazine arcs with small carbons in 
London, flame arcs and incandescents 
on a combination pole in Cologne, six- 
unit 1,000-candlepower carbon incan- 
descent groups in Dresden, 40 feet 
above the street, 15-ampere arc lamps 
in Geneva, bracket lamps on buildings 
in Zurich, elaborate pylons in Berlin, 
and the Avenue de l'Opera, Paris, said 
to be the most brilliantly lighted street 
in Europe, were shown upon the screen. 

S. C. Rogers, of the General Electric 
Company, Lynn, Mass., presented some 
stereopticon views of latest and most 
approved arc installations in Lynn, 
Swampscott and Beverly, Mass. The 
two former have the Holophane re- 
fractor. The Washington type of globe 
was shown, this having dense glass on 
the side toward the residences. 

J. W. Cowles, of the Boston Edison 
Company, said the only type C lamp 
offered by that company to the mu- 
nicipalities of the territory is the 600- 
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Central Street, Lowell, Showing New Magnetite-Arc Lighting. 


cardlepower 6.6-ampere lamp. These 
are in some instances replacing series 
alternating - current 6.6-ampere arc 
units, with excellent results. The sub- 
stitution of lamp for lamp, he thought 
to be a step in the right direction, but 
not a solution of the problem of good 
lighting. European street lighting as a 
whole he thought to be no better than 
American. Mr. Cowles advocated 
classifying street lighting more thor- 
oughly, and distinguishing between the 
type of units best for main, secondary 
and residence streets. European light- 
ing systems are classified: (1) Streets 
and squares of the first importance, 
which are thoroughly lighted, with 
small regard for expense; (2) inter- 
mediate streets, carrying large traffic 
but not requiring spectacular lighting; 
(3) side of residence streets. 

“Let us concentrate our large units 


on the main streets,” said Mr. Cowles, 
“and taper off to smaller units on the 
side streets.” 'Mr. Cowles referred to 
the recent experiments in New York, 
conducted by the National Electric 
Light Association and the Association 
of Edison Illuminating Companies, 
which indicate uniform illumination not 
ideal, but certain shadow effects de- 
sirable. 

Professor W. E. Wickenden, of the 
Massachusetts Institute of Technology, 
pointed out that few cities of medium 
size have men competent to judge or 
plan the best scheme of street light- 
ing. He held that glassware which 
will remain clean longer is needed. In- 
candescent lamps of 250 to 800 candle- 
power he believed to be suitable for 
residence streets, and he urged more 
definite bargaining between cities and 
lighting companies. 


š Three of Rectifier Units for Lowell Street Lighting. 
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Lowell, Mass., Installs New Orna- 
mental Lighting System. 

An improved ornamental street light- 
ing system has been installed in Low- 
ell, Mass., the public opening of the 
“White Ways” occurring May 28. The 
installation consists of 234 6.6-ampere 
magnetite-arc lamps, purchased, in- 
stalled by the Lowell Electric Light 
Corporation, which furnishes the energy 
and cares for the lamps at a cost of 
about $16,000 a year. Forty-seven of 


the units are for all-night lighting and 


the rest burn until midnight. 

The new lamps are fairly closely 
spaced, the maximum distance between 
units being 120 feet and the minimum 
56 feet. So far as possible, lamps are 
located in alternate positions on oppo- 
site sides of the street. At intersecting 
streets a lamp is located on one cor- 
ner and another directly opposite the 
side street, if the latter ends at the 
main thoroughfare. The whole extent 
of the newly lighted ways is about two 
miles, 

Lamps are of the General Electric, 
form 10, inverted ornamental type, with 
cast-iron base and shaft. The center 
of arc is 14 feet 6 inches above the 
sidewalk. Alabaster globes and 18- 
inch electrodes of standard efficiency 
characterize these lamps, which have a 
mean hemispherical candlepower of 
about 850. They consume about 500 
watts, 550 being allowed at the station. 

The underground system consists of 
two-inch and 2.5-inch black-enameled 
steel conduit laid about 18 inches under 
the sidewalk level. The poles are an- 
chored to concrete bases 20 inches 
square by 30 inches deep, and cast in 
collapsible wooden forms. Elbows of 
the conduit are cast in the concrete. 
The conduit, base of pole and lead 
sheath of the conductor are bonded to- 
gether and grounded. 

Inside the pole were installed two 
lengths of fibre conduit running from 
the cutout in the base of the pole to 
the porcelain insulators at its top. The 
leads are 10,000-volt, No. 1, twin-braid- 
ed-covered, between the cutout and the 
lamp connections. | 

Cable was furnished by the Simplex 
Wire & Cable Company, Cambridge, 
Mass.; for the midnight lamps, No. 6 
solid conductor, insulated with 10/32- 
varnished cambric, enclosed in lead 


. sheath and rated at 10,000 volts work- 


ing pressure, being used. This con- 
ductor has a test pressure for five min- 
utes of 25,000 volts and is guaranteed 
for five years. On all-night circuits the 
same conductor is installed, but with 
insulation of six-thirty-second-inch and 
a working pressure of 7,500 volts. Some 
General Electric cable of about the 
same specifications was also employed. 

The entire work of installation was 
by the lighting company’s own em- 
ployees, and required only 49 working 
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days. Local laborers were employed 
for the heavy work. 

The station equipment in connection 
with the new lamps consists of four 75- 
lamp General Electric duplicate double- 
tube rectifiers of a type only recently 
produced. Three of the rectifiers are 
for the midnight circuits and one is for 
all-night circuits. They are installed in 
the company’s standby station. 

The Lowell company is under the 
management of the Stone & Webster 
Management Association, Boston. 
John A. Hunnewell is local manager, 
and John L. Collins superintendent of 
station apparatus. T. T. French, su- 
perintendent of the district, had charge 
of the installation. 
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Cement-Plant Substation for Re- 
ceiving Mississippi River Power. 
The great Mississippi River Power 

Company’s development at Keokuk, 
Iowa, has stimulated the use of elec- 
tricity by many industrial enterprises 
and has made it profitable for many 
others to close down their private gen- 
erating plants and use central-station 
power. 

One of the largest private users of 
Mississippi River power is the Conti- 
nental Portland Cemc Company, lo- 
cated south of St. Louis, Mo., on the 
Iron Mountain Railway. This company 
has a connected transformer capacity 
of 3,000 kilovolt-amperés, which makes 
the plant particularly interesting and 
worthy of description. 

The plant superseded by Mississippi 
River Power service actuated at 25 
cycles, making it unnecessary to pro- 
vide frequency-changers to supply the 
motors now installed. Steam was 
generated by a battery of Stirling 
water-tube boilers. The generating 
equipment consisted of three cross- 
compound engines direct-connected to 
Westinghouse 25-cycle, 440-volt, three- 
phase alternators. The alternators were 
excited by two Western Electric gen- 
erators direct-connected to two high- 
speed vertical engines. The switch- 
board consisted of three generator 
panels, one exciter panel, four feeder 
panels, and one regulator panel. 

The new service line to the plant 
consists of No. 2 hard-drawn copper 
wire carried on 35-foot cedar poles. 
Thomas porcelain insulators having a 
large extra petticoat to provide extra 
large creepage surface on account of 
dust are supported on the usual cross- 
arms and steel pins. The line was 
constructed and is maintained by the 
Electric Company of Missouri, which 
is a distributing company in Missouri 
for Keokuk power. 

The double entrance to the substation 
was made with Ohio Brass Company’s 
40,000-volt' roof bushings. The 
Station itself is constructed of rein- 


sub- 


. section 
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forced concrete. The equipment con- 
sists of three 1,000-kilovolt-ampere 
Wagner oil-filled water-cooled trans- 
fcrmers, designed for 13,200-volt pri- 
mary and 440-volt secondary. The pri- 
mary coils are provided with 5 per 
cent taps to compensate for 20 volts 
line drop throughout the plant. 

The primary bus consists of No. 00 
hard-drawn copper supported on 
Thomas insulators, which in turn are 
mounted on 8-inch clamp pins fastened 
to 1.25-inch pipe framework, hanging 
from the reinforced-concrete roof. 

The secondary bus consists of three 
6-inch by one-fourth-inch copper straps 
fer phase. The original layout for 
the secondary bus contemplated a con- 
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The illustsation shows the transform- 
ers and busbars in place. The pipes 
in the foreground were to provide 
warmth for the workmen during the 
cold weather. 

The substation was designed by the 
Arrow Engineering Company, of St. 
Louis, Mo., and all equipment was in- 
stalled under its supervision. 

—“»>>---_____ 
Materials of Construction. 

The materials of engineering con- 
struction will receive special attention 
in the proceedings and discussions of 
the International Engineering Con- 
gress, to be held in San Francisco, 
September 20 to 25. 

The field will be treated under 18 or 
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Interior of Substation Showing Transformers and Busbars. 


nection with the bus of the steam plant 
through three 6,000-ampere single-pole 
laminated air-break switches on a ver- 
tical panel. The lower studs of the 
switches were to be connected to the 
secondary of the transformers through 
flexible cables. This was abandoned, 
however, in favor of the busbar con- 
nection. The sccondary switchboard 
was dispensed with by cutting off the 
containing the single-pole 
switches and mounting it on an angle- 
iron bracket fastened to the engine- 
room wall opposite the point where 
connection was to be made with the 
existing bus. Thus these switches act 
as plain disconnecting switches be- 
tween -the company’s board and the 
transformers, and will never be opened 
under load. Electrolytic lightning ar- 
resters, switches and panelboards were 
furnished by the General. Electric Com- 
pany. 


more topics, covering timber resources; 
preservative methods; brick and clay 
products in general; life of concrete 
structures; aggregates for concrete; 
waterproofing; volume changes in con- 
crete; world’s supply of iron; life of 
iron and steel structures; special steels; 
Status of copper and world’s supply; 
alloys; aluminum; testing of metals, of 
full-sized members, and of structures. 
— ee 

Institution of Electrical Engineers. 

The membership of the above Eng- 
lish institution fell during 1914 from 
7,045 to 6,811. New members received 
in all classes numbered only 279, but 
members lost numbered 513, making the 
net drop 234. Of the 513 lost, 54 died, 
123 resigned and 244 “lapsed.” The 
new members (279) include 171 who 
were “reinstated.” The institution now 
has 928 members serving in the army 
and navy. 
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“Home Electrical” :at the Panama- 

Pacific International Exposition. 

One of the most attractive exhibits 
at the Panama-Pacific International 
Exposition, to judge from the surpris- 
ingly large number of daily visitors, 
is the “Home Electrical” in the Pal- 
ace of Manufactures. In this model 
home electricity is made to cook, 
wash, launder, sweep, dust and perform 
countless other domestic duties, as 
well as to heat, light and cool the 
house. 

This exhibit, conducted by the Gen- 
eral Electric Company, is co-operative 
to the extent that it comprises a very 
comprehensive display of devices op- 
erated by this company’s motors, the 
devices themselves being the prod- 
ucts of other manufacturers, many of 
whom have no other representation at 
the Exposition. It is quite in contrast 
with the usual manufacturer’s exhibit, 
because it is broadly educational, 
completely operative and required a 
considerable expense compared with 
the immediate return that might be 
expected through the sale of the elec- 
trical material exhibited. It is quite 
evident that the broad idea governing 
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with 1q_long columned portico on two 
sides, and is roofed with red tile. The 
interior consists of a large living room, 
dining room with breakfast alcove, 
bed room, nursery, sewing room, bath, 
kitchen, refrigerator room and laun- 
dry. There are also an electric gar- 
age, a workshop and a small cream- 
The home is completely fur- 
nished and attractively decorated, all 
in good taste. 

Beginning with the portico, or 
veranda, the workings of electricity 


Floor Plan of the Home Electrical. 


the design of the exhibit was to pop- 
ularize generally the use of electricity 
in the home. l 

The “Home Electrical” is in every 
way a practical modern home. Not a 
single electrical convenience is shown 
but that would be entirely suitable for 
the average family and well within 
the means of a man of moderate in- 
come. It is of simple, Spanish-Cali- 
fornia, bungalow design and inexpen- 
sive. The building is of gray stucco, 


are everywhere in evidence. The 
veranda is generously illuminated with 
Mazda lamps in suitable fixtures; the 
house number is an electric transpar- 
ency, and electric bells operated by 
transformers announce your presence 
at any door. The living room, spa- 
cious and appropriately furnished, is 
lighted with Mazda lamps placed in 
semidirect fixtures, the light being 


diffused and. distributed by reftection 


from tinted walls and ceilings. An 
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electric “fireplace” of the luminous- 
radiator type furnishes both warmth 
and pleasing light. The electric piano 
player will entertain visitors either 
with classical or popular selections. 
Adjoining the living room is the din- 
ing room, also suitably furnished. 
This room is lighted by Mazda lamps 
in fixtures, which provide direct illum- 
ination through tinted shades. It is 


heated by electricity, and the air is 
kept constantly stirred and refreshea 
by a small electric fan. 


The dining 


Electrical. 


room is equipped with electric heating 
devices for the preparation of lunches 
light refreshments. There is a 
radiant toaster, an electric coffee pot, 
a tea samovar, a disk stove for gen- 
eral cooking, a uni-set, a chafing dish 
for preparing hot or desserts, 
and an electric grill for broiling, toast- 
ing, preparing eggs, etc. If desired, a 
substantial meal can be cooked 
cn the dining-room table. Another 
electrical feature is the warming closet 
at the entrance to the butler’s pantry, 
where the food is kept hot between 
To the right of the dining 
the breakfast very 
cosily arranged and aiso equipped for 
“table cooking.” This breakfast nook 
looks out upon a vine-covered patio, 
upon ferns and flowers and a little 
green yard, wherein trickles a tiny 
spring. 

Between the dining room and the 
kitchen is the butler’s pantry. In it 
is installed a combination butler’s 
sink and dishwasher for cleaning the 
light and valued wares. On a shelf 
there is a disk stove for making dres<- 
ing and sauces, and a small electrical- 
ly-driven buffer for polishing nickel 
and silver pieces. On_the wall is the 


and 


soups 


very 


courses. 


Toom is alcove, 
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annunciator, of the door-bell system, 
which signals information to the maid 
or butler. ; 

In the kitchen, which is the work- 
shop of every home, electricity finds 
its greatest field of usefulness. An 
electric range, equipped with hot 
plates, broiler and ovens, is ready to 
cook the largest family dinner. A con- 
stant supply of hot water is insured 
by an electric water heater attached 
to the usual kitchen water tank. The 
unpleasant odors of cooking are not 
noticed, as a household ozonator and 
exhaust fan combine to remove them 
quickly and keep the air in the kitchen 
pure and fresh. Should the day be 
chilly, a portable air heater can be put 
into service by inserting a small wall 
plug. A new device, which does away 
with dirty and impure ice, is the elec- 
trically lighted and cooled refriger- 
ator, where small cubes of ice also 
may be obtained. There is also an 
electrically driven ice-cream freezer, 
if home-made ices and creams are de- 
sired. A connection with the inter- 
house telephone for saving steps is 
the final kitchen convenience. 

The bedroom contains many elec- 
trical conveniences and articles for the 


Kitchen. 
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toilet, including an electric massage 
vibrator, electric curling iron, hair 
dryer and boudoir lamps. There is a 
heating pad to take the place of the 
old-time hot-water bag and a small 
electric water heater in case of sick- 
ness. The bedroom is heated by elec- 
tricity in chilly weather and cooled 
with an electric fan when the nights 
are too warm. There is a connection 
for the vacuum cleaner. The room is 
also provided with a telephone con- 
nection to all parts of the house, to 
save unnecessary steps. Most inter- 
esting of all the electrical appliances 
in the bedroom is the burglar switch, 
which, when needed, lights every lamp 
in the house. 

Near the bedroom is the nursery 
with its electric toys and an electrical 
device at the window to keep the room 
supplied with fresh air without dan- 
gerous drafts. The nursery is heated 
by electricity, and there is an electric 
nursery outfit for preparing medicine, 
food, etc., in case of sickness. An 
electric heating pad is also provided 
to warm up cold hands and toes. 

The bathroom’ is finished in white 
tile and porcelain. In addition to a 
complete set of bathroom fittings in 
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Bedroom. 


porcelain, there are such electrical 
conveniences as a hot-water cup for 
shaving, a glowing electric radiator, 
an electric vibrator and a hair dryer. 
An exhaust fan and an electric oz- 
onator prevent impure or vitiated air, 
and draw the steam from the hot wa- 
ter out of the room. The hot water 
for the bathroom is drawn from the 
hot-water tank in the kitchen. 

Every housewife visiting the “Home 
Electrical” takes great interest in the 
sewing room with its electric appli- 


ances for sewing, mending and dress- 


making. The sewing machine is op- 
erated by an electric motor controlled 
by the foot treadle. A three-pound 
and a six-pound electric iron are lo- 
cated on a convenient board, and a 
small portable vacuum cleaner is used 
to pick up threads and scraps of cloth 
without effort. A connection to the 
inter-house telephone saves many 
steps in tending to various household 
duties during sewing hours. A small 
air heater and a fan keep the room 
warm and comfortable at all seasons. 

The home is equipped with a com- 
plete electrical laundry. There is a 
quiet-running washing machine and 
an electric mangle, which may be en- 
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trusted with delicate pieces; three, six, 
eight and twelve-pound irons for any 
ironing and pressing which may need 
to be done, and a double ‘eight-inch 
hot plate for boiling the clothes. A 
collapsible ironing board folds into a 
shallow closet, and the flatiron switch 
is equipped with a pilot light to in- 
dicate whether or not the current has 
been turned off. An air heater and 
exhaust fan provide comfortable work- 
ing temperature under, all weather 
conditions. 

Provision has been made, in the 
shed, for constant water pressure all 
over the house when the water sup- 
ply is a well or spring. Here is in- 
stalled an automatic air-pressure sys- 
tem connected to the water supply, 
keeping the pressure constant at any 
desired point. The air pump is driven 
by a small electric motor, controlled 
by a pressure switch. 

Nearly every home has a workshop 
where the man-of-the-house builds, 
and repairs. This is, perhaps, more 
true of country places, and it must be 
remembered that the “Home Elec- 
trical” is by no means restricted to 
city folk. The shop is equipped for 
any ordinary repair or construction 
work, with a work bench, bench-type 
drill press, chipping hammer, electric 
riveter and grindstone. Then there 
is a buffing outfit, saw table, bench- 
type lathe and metal melting pot, all 
electrically loperated. Handy little 
electric soldering irons and an electric 
glue pot aid in repairing leaky utensils 
or broken woodwork. An air heater 
of sturdy build and generous capacity 
is ready at all times to insure com- 
fort in the shop. 

In the garage is a light electric 
coupe, which is kept charged auto- 
matically by a mercury-arc rectifier. 
The lighting batteries are charged by 
a small vibrator. A small portable 
search lamp, which can be operated 
on any electrically lighted car, is used 
for close examination of any part of 
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the car, and a portable electric tire 
pump complete the car equipment. 
Connections are made to the inter- 
house telephone in both garage and 
workshop. An air heater is also in- 
stalled in the garage. 

Of particular interest to the visitor 
from rural communities is the dairy. 
Fhis is equipped with an electrically 
driven cream separator, bottle washer 
and churn. In conjunction with these 
appliances is an automatic refrigerator 
and milk cooler, operated by a ther- 
mostat to keep the temperature of 
the cooling chamber at the proper 
point. 

More than anything else, the “Home 
Electrical” emphasizes the fact that 
electricity is readily adaptable to all 
kinds of domestic service where light, 
heat and power are required. All 
these electrical conveniences are in- 
expensive, and most of them cost no 
more to use than an electric iron. In 
fact, in many homes it is entirely pos- 
sible to install many of these things 
without extra operative costs, by tak- 
ing out the old current, consuming 
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carbon incandescent lamps and re- 
placing them with new Mazdas. These 
save fully two-thirds of the current; 
and this can be used to run fans, cook- 
ing devices, vacuum cleaners, etc., 
without increasing the monthly light- 
ing bill. 
—“—__~—- e 
Water Resources of Southern 
Rivers. 

Measuremerts of stream flow have 
been made by the United States Geo- 
logical Survey at about 3,000 points in 
the United States, and also at. many 
points in small areas in Seward Penin- 
sula and the Yukon-Tanana region, 
Alaska, and in the Hawaiian Islands. In 
July, 1913, 1,388 gauging stations were 
being maintained by the Survey and the 
co-operating organizations, and many 
miscellaneous discharge measurements 
were made at other points. In connec- 
tion with this work data were also col- 
lected in regard to precipitation, evap- 
oration, storage reservoirs, river pro- 
files, and water power in many sections 
of the country. 

One of these reports, entitled “Sur- 
face Water Supply of the Lower Mis- 
sissippi River Basin, 1913,” by Robert 
Follansbee and G. A. Gray, contains 
records of the flow of rivers in the 
Arkansas, Yazoo and Red River basins, 
tributary to the lower Mississippi, dur- 
ing 1913. Forty-one stations were 
maintained in the basins of these rivers 
during the year. The Arkansas River 
records cover the principal upland trib- 
utaries in Colorado, together with 
Canadian River’ in New Mexico and 
White River in Arkansas and Missouri. 
The records in the Yazoo River drain- 
age basin were procured in co-operation 
with the Tallahatchie Drainage Com- 
mission and are of fundamental im- 
portance in connection with drainage 
work in this fertile delta region. 

A copy of the report may be obtained 
free on application to the Director of 
the Geological Survey, Washington, 
Dk 
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Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 39. 


A public hall 60 feet wide, 100 feet long and 25 feet high has 
an unbroken white ceiling and is to be illuminated by tungsten 
lamps mounted in silvered reflectors and placed close to the ceil- 
ing. The power rating, lumens, life and cost of certain sizes of 
vacuous tungsten lamps are as follows: 


Lumens. 
908 
1,430 
2,450 
4,070 


Rated watts. 
100 
150 
250 
400 


Cost. 
$0.70 
1.10 
1.80 
2.90 


Life in hours. 
1,000 
1,000 
1,000 
1,000 


Assuming that one-half of the lumens emitted by each lamp 
are absorbed by the reflector, ceiling and side-walls, and that the 
average illumination on a plane three feet from the floor is to be 
three lumens per square foot, find (a) the proper size and loca- 
tion of the lamps and (b) the annual cost of lighting this hall, in- 

- cluding the cost of lamp renewal, if the electric energy costs 10 
cents per kilowatt-hour and the hall is used four hours in the 


evening 100 times a year. 


è 

SOLUTION OF PROBLEM 39. 

To facilitate visualization and compu- 
tation it is assumed that all sources of 
light emit a luminous flux which, when 
reflected from an object into our eyes, 
enables us to see the object. The lines 
of light constituting this flux are called 
lumens. The number of lumens emitted 
from any source of light is arbitrarily 
taken as 4r times the mean luminous 
intensity or mean spherical candlepower 
of the source. 

If a 100-watt tungsten lamp is com- 
pared photometrically with a standard 
lamp it is found to have a mean spheri- 
cal candlepower of 72.3 candles. Such 
a lamp is then said to emit 4r X 72.3 or 
908 lumens. These lumens are emitted 
in varying degrees of density about the 
lamp and if designed to illuminate any 
given plane surface, a reflector of some 
kind should be placed about the lamp 
so that as many as possible of the 
lumens may be directed upon the sur- 
face to be illuminated. 

The human eye operates most effec- 
tively when the number of lumens strik- 
ing a light-diffusing surface ranges from 
1 to 5 lumens per square foot. The in- 
cident luminous flux per square foot on 
any surface is called the illumination of 
the surface. An illumination of one 
lumen per square foot is also called an 
illumination of one foot-candle. 

The area of the hall described in 
Problem 39 is 60X100 or 6,000 square 
feet and since the illumination over this 
area is to be 3 lumens per square foot, 
the net luminous flux to be provided 
must be 6,000%3 or 18,000 lumens. If 


it is assumed that one-half of the lumens 
emitted by the lamps are absorbed by 
the reflectors, ceiling and side-walls, the 
gross luminous flux which must be 
emitted by the lamps will be 218,000 
or 36,000 lumens. 

The number of lamps required then 
depends upon the size of the lamps 
adopted, and for any given size the 
number of lamps equals 36,000 divided 
by the lumens emitted per lamp. Large 
lamps are more efficient than small 
lamps and since a smaller number are 
required in any given case the cost of 
the fixtures and wiring will be less. 
Small lamps, owing to the greater num- 
ber required, will give a more uniform 
illumination than a few large lamps. In 
addition to these considerations the size 
of lamp chosen depends to some extent 
upon the height of the ceiling, large 
lamps being placed higher than small 
lamps to avoid glare. The usual heights 
at which various lamps are placed above 
the working plane are as follows: 100- 
watt, 12 to 16 feet; 150-watt, 14 to 20 
feet; 250-watt, 17 to 27 feet; 400-watt, 
25 to 35 feet. No data have been given 
for lamps rated from 10 to 60 watts, be- 
cause such lamps could not be used ef- 
fectively under the conditions described. 


Answer to Question a. 

Since the height of the ceiling is 25 
feet and the working plane is 3 feet from 
the floor, the distance from each lamp to 
the working plane, assuming a distance 
from the lamp to the ceiling of one foot, 
will be about 21 feet. The 250-watt 
lamp' then appears to be well adapted 
to the conditions, and since such a lamp 


emits 2,450 lumens, the number of lamps 
required will be 36,000/2,450 or 15 lamps. 

The ceiling must now be divided into 
15 squares each, 6,000/15 or 400 square 
feet in area, and a lamp is then located 
in the center of each square. A reflec- 
tor should be selected which will direct 
most of the light within a square 20 feet 
on a side and 21 feet away from the 
lamp. There will then be three rows of 
lamps with five lamps in each row. If 
150-watt lamps had been selected there 
would have been 36,000/1,430 or 25 
lamps, each located in the center of an 
area of 6,000/25 or 240 square feet. It 
may be seen from this that the arrange- 
ment of 150-watt lamps will not be as 
symmetrical as that obtained with 250- 
watt lamps. 

Answer to Question b. 

The power absorbed by fifteen 250- 
watt lamps equals 3,750 watts or 3.75 
kilowatts and the energy absorbed in 
400 hours equals 3.75400 or 1,500 kilo- 
watt-hours. At 10 cents per kilowatt- 
hour this energy will cost $150. Since 
each lamp costs $1.80 and the life is 
1,000 hours, the depreciation charge of 
fifteen lamps in 400 hours must be 15 
xX 400 X $1.80/1,000 or $10.80. The annual 
cost of lighting the hall is then $150+ 
$10.80 or $160.80. 

It should be noted, in view of the fact 
that the cost of the energy is much 
greater than the cost of the lamps, that 
nothing can be saved by the use of cheap, 
inefficient lamps, since the saving in the 
cost of the lamps is more than counter- 
balanced by the increased cost of 
energy. 

For the same reason it is usually 
wasteful to use any set of lamps longer 
than their rated life. While a lamp may 
be in good mechanical condition at the 
end of its rated life, its candlepower 
will have fallen to about 80 per cent of 
the original candlepower, so that the 
lamp will only give 80 per cent of the 
light given by a new lamp. To obtain 
the same illumination as when origi- 
nally installed, more lamps must be 
turned on, resulting in an increased cost 
of energy. 


SOLUTION OF PROBLEM 889. 

Answer to Question a. 

In this problem an air-core reactor is 
used so that the entire loss will be the 
joule heating in the copper conductor. 
If there were iron in the magnetic cir- 
cuit there would be both eddy-current 
and hysteresis losses. While the copper 
loss is practically independent of the fre- 
quency—if the frequency is not high—the 
iron losses vary more rapidly than as the 
first power of the frequency. Since the 
effective resistance_of a circuit is the 
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Problem 89, Part I. 


An air-core reactor is connected in series with a condenser. 


The 


reactor has a resistance of 5 ohms and an inductance of 25 milhenrys. 


The condenser has a capacity of 31.2 microfarads. 


An analysis of 


_ the wave form of the voltage impressed on this circuit shows that 
it contains a fundamental with a maximum value of 300 volts, a 
third harmonic with a maximum value of 100 volts, and a fifth 


harmonic with a maximum value of 80 volts. 
The higher harmonics are so small as to 


frequency is 60 cycles. 


The fundamental 


be negligible. (a) What are the ampere values of the fundamental, 
(b) What is the total 
What is 


the third and the fifth harmonic currents? 
(c) What is the voltage across the reactor? 


current ? 


the voltage across the condenser? (d) What is the power supplied 


to the circuit? 
Part II. œ 


r 


An air-core reactor is connected in parallel with a condenser. The 
reactor has a resistance of 5 ohms and an induction of 25 milhenrys. 
The condenser has a capacity of 30.3 microfarads. The same volt- 


age wave as in Part I is impressed on this circuit. 


(a) What are 


the ampere values of the fundamental, the third harmonic and the 
fifth harmonic currents supplied to this circuit? (b) What is the 


total current? 
the current in the condenser ? 
the circuit? 


power loss divided by the square of the 
current, this is only constant when there 
is no iron loss. For this reason it is 
much simpler to use an air-core reactor. 

In a problem of this sort where the 
voltage impressed on the circuit consists 
of a fundamental sine wave plus various 
harmonics, the solution is based on the 
principle that one harmonic in the volt- 
age has no effect on the current produced 
by another harmonic in the voltage. For 
example, if a 25-cycle generator and a 
75-cycle generator—these correspond to a 
fundamental and a third harmonic— 
were connected in series to a circuit like 
that described in this problem, there 
would exist in the circuit a current hav- 
ing two components. One of these com- 
ponents would be a 25-cycle current of 
the same value that it would have if this 
generator were connected to the circuit 
alone. The other component would be 
a 75-cycle current of the same value that 
it would have if the 75-cycle generator 
were connected to the circuit alone. The 
two, or more, components are entirely 
independent of one another. This would 
not be true, however, if there were iron 
losses, since the permeability of the iron 
when considering one frequency would 
be affected by the amount of current there 
was of the other frequencies. 

The reactance of a condenser is 

xe=10°/6.28fC 

when C is the capacity of the con- 
denser expressed in microfarads. Com- 
pare this with formula [9a]. The react- 
ance of a condenser is less the larger the 
frequency. This is exactly opposite to 


(c) What is the current in the reactor? 
(d) What is the power supplied to 


What is 


the effect of inductance. When an in- 
ductance and a condenser are connected 
in series the resulting reactance is equal 
to the difference between their reactances. 
At the fundamental frequency of 60 
cycles the reactances are 
x =6.28 600.025 
=9.43 ohms. 
X7e=10°/6.28K 6X 31.2 
=85 ohms. 
The resultant reactance is 
z'=85—9.43 
=75.6 ohms. 
The capacity is predominant. 
The impedance at 60 cycles is 
J=V3'175.6" 
=75.8 ohms. 

The effective (or square-root-of-mean- 
square) value of a sine wave is the maxi- 
mum value divided by V2. 

The fundamental current 
value) is 


(ampere 


I,=300/ V 2X 75.8 
_ ==2.80 amperes. 

For the third harmonic, $. e., at 180 

cycles, 
x’, =6.28X180X0.025 
=28.3. 
#e'”—10°/6.28 180 31.2 
= 28.3. 
The resultant is 
x” '=28.3—28.3 
=—0. 

That is, at this frequency the induc- 
tance and capacity neutralize each other 
and the circuit acts, as far as the cur- 
rent goes, as if it consisted entirely of 
a resistance of 5 ohms. The circuit is 
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said to be adjusted for resonance for the 
third harmonic. The third harmonic cur- 
rent is 
I,=100/ V 2X85 
=14.1 amperes. 

When a circuit is adjusted for reson- 
ance for any harmonic, that harmonic-can 
be made much greater than any other 
component of the current. 

For the fifth harmonic, $. e., at a fre- 
quency of 300 cycles, 

x1 ==6.28X 300 X 0.025 


=47.1 
#%e=10°/6.28 X 300 X 31.2 
=17.0. 
The resultant reactance is 
*%=47.1—17.0 
=30.1 ohms. 


The inductance predominates. 
pedance at 300 cycles is 
Z= V 5430.1’ i 
=30.5 ohms. 
The fifth harmonic current is 
Is=80/ V2X30.5 
=1.86 amperes. 


Answer to Question b. a o 

In a series circuit where the total cur-: 
rent is made up of a number of compon- 
ents of different frequencies, the effec-: 
tive value of the total current is the’ 
square root of the sum of the squares of 
the various components. 

[43a] J=V/J2+/7+J7+...... 

In this case 

J=V2.8?+14.17+-1.86" 
=14.5 amperes. 

Answer to Question c. 

The voltage across the reactor consists 
of three components: a fundamental, a 
third harmonic and a fifth harmonic. 
Each component of the voltage equals the 
corresponding component of the current 
multiplied by the impedance of the re- 
actor at that frequency. 

V ys=2.8V 5-19.43? 
=29.9 

V ys=14.1V 5°+-28.3? 
=406 

V 1 s=1.86 V 547.07 
=88.0. 

As in the case of the current, when a 
number of voltages of different frequen- 
cies act in the same circuit the resultant 
voltage is 

[44a] V=VVYAVYAVS+...... 

In this case the voltage across the re- 
actor 1s 


The im- 


t 


V= V 29.9°-+406°+88° 
=416 volts. 
The voltage across the condenser is 
V co: =2.8X85 
=238 
V e3=14.1X 28.3 
= 400 
V e5==1.86K 17 
=31.6. 
By [44a] Ve=V238?+400?+31.67 
=466 volts... 


Observe that the third harmonic com- 
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ponent of the voltage is very large, much 
larger than the impressed voltage, which 
is 
by [44a] V=V 3007+ 100°+-807/ V2 

=231 volts. 

The V2 is used since the maximum 
values of the components are given. 

Whenever a circuit is adjusted for res- 
onance, by the proper choice of resistance 
and reactances, the voltages across the 
reactor and the condenser may be made 
much larger than the impressed voltage. 
Unless provided for, this rise in voltage 
may be so great as to be very danger- 
ous. 


Answer to Question d. 

The power supplied to such a circuit 
equals the square of the total current 
multiplied by the resistance of the cir- 
cuit. Or it may be calculated by apply- 
ing formula [1a], viz, P=EI cos 9, using 
the current, voltage and power-factor for 
one frequency at a time quite independent 
of the effects produced by the other har- 
monics. The total power is the sum of 
the powers due to the component har- 
monics. 

P=14.5'Xx5 
=1,052 watts. 
Or by [1a] and [6a] 
P=(300/V2) X2.8X5/75.8 
+ (100/V2)14.1%5/5 
+( 80/V2) X18.65/30.5 
=39.+1,000-+-17 
=1,056 watts. 

The difference of 4 watts in the two 
methods is on account of the inaccuracy 
of the slide rule. 

A series circuit that is adjusted for 
resonance for one particular harmonic 
is sometimes called a filter, since it strains 
out almost completely all of the current 
except this harmonic. 

Part IT. , 

The method of solution is similar to 
that employed in Part I, except that in 
parallel circuits formulas [11a] to [17a] 
involving the conductance and susceptance 
are used. 

The conductance g=r/Z? 
The susceptance $6—=x/Z?*. 

In the case of a perfect condenser, as 
this one is supposed to be, the conduct- 
ance is 

g=0/ 7 

=0 
and the susceptance b=r/r'? 

=i. 


If the condenser is a leaky one or if 
there is a power loss in it—these values 
of g and b do not hold. In such a case 
the current, voltage and power input 
should be measured. The values of the 
conductance and susceptance are then de- 
termined by formulas [11a], [12a] and 
[13a]. 

The reactances and impedances of the 
reactor at the different frequencies were 
calculated in Part I. The reactances of 
condenser at the different frequencies are 
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x'e =10°/6.28 6030.3 
=87.6 ohms. 
At 180 cycles #'’c-=29.2 ohms. 
At 300 cycles +e" 17.5 ohms. 
The conductance and susceptance of 
the coil at 60 cycles are 
gL =5/ (59.43?) 
=0.0439 
b,'=9.43/ (57+-9.437) 
=0.0827. 
The susceptance of the condenser at 60 
cycles is 


b-*=1/87.6 
=0.0114 

By [14a] G'=0.0439-L0 
=0.0439 


In combining two susceptances in par- 
allel, one of which is due to inductance 
and the other to capacity, the resulting 
susceptance is the difference between the 
two values, just as is the case when two 
such reactances are combined in series. 

B’=0.0827—0.0114 
=0.0713 


‘By [13a] Y'=V0.0439"--0.0713° 


=0.0838 
By [11a] J, —300X0.0838/ V2 
=17.8 amperes. 
This is the fundamental component of 
the current taken by the entire circuit. 
The conductance and susceptance of the 
coil at 180 cycles are 
Gy, =5/ (528.3)? 
=0.00606 ` 
by’ =28.3/ (5°-+28.37) 
=0.0343. 
The susceptance of the condenser at 
180 cycles is 
be’ "=1/292 
=0.0343 
By [14a] G’”’=0.00606-+-0 
B '”’=0.0343—0.0343 
=0.00606 
=0.0 


That is, at this frequency the induct- 
ance and capacity neutralize each other 
and the parallel branches act as if they 
consisted of non-inductive resistance as 
far as the total current supplied to them is 
concerned. With a non-inductive resis- 
tance, the conductance, g, is the reciprocal 
of the resistance, r. Thus the equivalent 
resistance of these parallel branches at 
180 cycles is 

R’'”=1/G'""=1/0.00606 
=165 ohms. 

Observe that this equivalent resistance 
is many times larger than the true re- 
sistance of the coil. 

In this case Y’"—G’" 

By [11a] 1;=100X0.00606/ V2 

=0.43 amperes. 

Resonance in a series circuit results in 
a large current while resonance in a par- 
allel circuit results in a very small one. 

The conductance and susceptance of 
the coil at 300 cycles are 

9*,=5/ (547°) 
=0.0022 
b¥, =47/ (574-477) 
- 20.021. 
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The susceptance of the condenser at 
300 cycles is 
b%e=1/17.5 
=0.0571. 
By [14a] G"=0.00224+0 
=0.00224 
B*=0.0571—0.021 
=0.0361. 
The effect of the capacity predominates. 
Y*=V0.0571?+-0.0361? 
=0.0676. 
By [11a] /;=80><0.0676/ V2 
=3.83 amperes. 

Observe that when two circuits con- 
nected in parallel are adjusted for reson- 
ance the component current of the res- 
onant frequency is very small compared 
with the other components. This gives 
a method for practically cutting out any 
one harmonic compoment. This is exact- 
ly the opposite of the result attained when 
the circuits are connected in series and 
adjusted for resonance. 

Answer to Question b. 

The total current is 
By [43a] J=V17.8--0.43°13.83" 

=18.2 amperes. 

Answer to Question c. 

The current taken by the reactor con- 
sists of three components which are 
by [3a] I, :=300/ (V2X V5?+9.43?) 

=19.9 

Ta=100/ ( V2X V 528.3?) 
=2.46 

I1s=80/ ( V 2X V 5°+47°) 
=1.3. 

The total current taken by the reactor 
is 
by [43a] =V IA I 

=20.1 amperes. 

The current in the condenser consists 
of three componnets which are 


by [3a] Ie:=300/ ( V2X87.6) 
=2.42 
Ies=100/ (V2X29.2) 
=2.42 
Tes=80/(V2X17.5) 
=3.23. 


The total current taken by the condens- 
er is 
by [43a] [c= V 2,42742.49?4 3 938 

—=4.71 amperes. 

Answer to Question d. 

Since the condenser is assumed to be 
a perfect one—that is, one which absorbs 
no power—the entire power is absorbed 
by the reactor. This power equals the 
Square of the total current in the reactor 
multiplied by its resistance 

P=20.1°X5 
=2,020 watts. f 

The power supplied to the circuit may 
also be found by computing that sup- 
plied at each frequency by formula [12a] 
and then adding the components 

P= (300/ V2)?°X 0.0439 
+ (100/ V2)°X0.00606 
+( 80/V2)°X0.00224 
=1,980-+-30+-7 
=2,017 watts. 
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Problem 40. DIRECT CURRENTS. 
The specifications for wiring a machine shop call for electrical 


connections between a service panel and four motors designated | 


as A, B, Cand D. The motors are 220-volt direct-current com- 
pound-wound machines and are rated as follows: A, 25 horse- 
power at 94 amperes; B, 10 horsepower at 38 amperes; C, 40 
horsepower at 150 amperes; and D, 30 horsepower at 113 amperes. 
The voltage at the service panel is 230 volts and the voltage at 
each motor is not to be less than 220 volts at full load. 

All wires are to be laid in rigid conduit and the wiring distances 
from the panel to the motors are as follows: A, 200 feet; B, 300 
feet; C, 150 feet; and D, 100 feet. The cost of two rubber-covered 
wires and conduit per 100 feet for various standard sizes of 
wire is approximately as follows: 

Size of wire. Cost per 100 feet. Size of wire. Cost per 100 feet. 


14 $ 6.82 3 $24.40 

12 8.68 2 28.40 

10 9.52 1 33.80 
8 13.40 0 42.50 
6 16.20 00 47.40 
5 20.70 000 53.60 © 
4 22.50 0000 60.90 


In previous work of similar character the contractor finds that 
an electrician (55 cents per hour) and a helper (30 cents per hour) 
can install 30 feet of conduit per hour, including the drawing in 
of wire and setting of outlet boxes. Previous. business indicates a 
“material overhead” of $5.00 per $100 paid out for material and a 
“labor overhead” of 20 cents per man-hour. If the contractor is 
to make a profit of 15 per cent, what amount should he bid on this 
job, if the service panel and switches cost $30.00? 

ALTERNATING CURRENTS. 


Problem 90. Part I. 
Three equal circuits each of which consists of an air-core reactor 


in series with a condenser are connected in star across the terminals 
of a three-phase, 60-cycle generator. The reactor has a resistance 
of 20 ohms and an inductance of 25 milhenrys. The condenser 
has a capacity of 30 microfarads. The armature windings of the 
generator are connected in star, and an analysis of the phase 
voltage shows that it consists of a fundamental with a maximum 
value of 150 volts, a third harmonic with a maximum value of 50 
volts and a fifth harmonic with a maximum value of 40 volts. The 
higher harmonics are too small to consider. (a) What will a volt- 
meter indicate that is connected across one phase of the generator, 
i. e., from line to neutral? Across the lines? Across one phase of 
the load, 7. e., from line to the neutral of the load? (b) What will 
a voltmeter indicate that is connected between the neutral point of 
the generator and the neutral point of the load? (c) What are 
the voltages across each reactor and across each condenser? (d) 
What is the line current? If the output of the generator is meas- 
ured by the two-voltmeter method, what will be the sum of the 
wattmeter readings? Is this the output of the generator? 


Part II. 
The neutral point of the generator is now connected to the neu- 


tral point of the load. Assume that this does not alter the phase 
or the line voltages of the generator. (a) What is the line cur- 
rent? (b) What is the current in the conductor connecting the 
neutral points? (c) What are the voltages across each reactor and 
across each condenser? (d) If the wattmeters are still connected 
as in Part I, what will be the sum of their readings? (e) What is 
the total output of the generator? 
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The Engineering Foundation. 

There was held on May 25 the first 
regular meeting of the Engineering 
Foundation, at which rules of adminis- 
tration were adopted, and the following 
officers elected: Chairman, Gano Dunn; 
vice-chairman, Edward D. Adams; 
secretary, F. R. Hutton; treasurer, 
Joseph Struthers. This is a profession- 
al engineering trust, organized along 
the lines of the Cleveland, Carnegie, 
Rockefeller and Sage Foundations, by 
the United Engineering Society, repre- 
senting the national organization of 
electrical, mining and mechanical en- 
gineers, with the co-operation of the 
national organization of civil engineers, 
combining about 30,000 members. 

The Engineering Foundation was 
made possible through the generosity of 
Ambrose Swasey, of Cleveland, who 
made the initial gift of a quarter mil- 
lion dollars to be devoted to the benefit 
of mankind, through fostering engineer- 
ing research. The board administering 
this trust consists of Edward D. Adams, 
banker; Gano Dunn, president of the 
J. G. White Engineering Corporation; 
Howard Elliott, president of New 
York, New Haven & Hartford Rail- 
road; Alexander C. Humphreys, presi- 
dent of Stevens Institute of Tech- 
nology; Charles Warren Hunt, secre- 
tary of the American Society of Civil 
Engineers; A. R. Ledoux, past-presi- 
dent of American Institute of Mining 
Engineers; M. I. Pupin, professor in 
Columbia University; Charles E. Scrib- 
ner, chief engincer of Western Electric 
Company; J. Waldo Smith, chief en- 
gineer, Board of Water Supply, Gas and 
Electricity, City of New York; Jesse R. 
Smith, past-president of American So- 
ciety of Mechanical Engineers, and 
Benjamin B. Thayor, president of Ana- 
conda Copper Company. 

The board telegraphed Mr. Swasey 
greetings and appreciation of his gen- 
erosity, and nledged itself to carrying 
out his cherished aims. 

Applications for the use of funds 
were received in large numbers ‘and a 
committee was appointed to consider 
them, consisting of A. R. Ledoux, 
chairman; J. Waldo Smith, M. I. Pupin, 
and Alexander C. Humphreys. Most 
of the applications were in such form 
that they could not be considered and 
the committee is preparing a schedule 
of requirements with which applica- 
tions will have to comply. 

The Engineering Foundation is the 
first of its kind devoted to engineering 
interests. 

——_____.6---———————_ 
Chicago Electric Club. 

At the meeting of the Electric Club- 
Jovian League of Chicago on May 27, 
a talk was given by Fay Cooper Cole 
on “Wild Tribes of the Philippines.” 
This was illustrated by beautifully 
colored lantern slides. 
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Lighting of Long Viaduct. 

. Fhe lighting arrangements on the re- 
cently completed Ludlow. Avenue via- 
duct, in Cincinnati, constructed for the 
purpose of eliminating the crossing at 
grade by street cars and other traffic 
of the Baltimore & Ohio Railroad Com- 
pany’s tracks, contain several features 
of interest. These lie not only in the 
fact that the viaduct is an ‘extremely 
long one, measuring with its approach- 
es, 1,800 feet, but that all of the elec- 
trical connections were made and the 
standards gmstalled after the viaduct 
proper wasicompleted., 

This was due to the fact that the type 
of lighting to be adopted was not deter- 
mined upon in time for proper arrange- 
ments to be made for its accommoda- 
tion during the construction of the via- 
duct itself, which is of concrete, and it 
was consequently necessary for the 
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ination given at night is ample to keep 
the structure well lighted, as the ac- 
companying photograph clearly shows. 

Energy is taken from one of the lines 
of the Union Gas & Electric Company 
at a point near the viaduct, the wire be- 
ing run underground, thence in four- 
inch lead-covered conduits, imbedded 
in concrete, to the viaduct. 


—__~4---@—____ 


Electrifying the Anthracite Coal 
Mines. 

The substitution to a large extent of 
electricity for the direct use of both 
steam and compressed air in the anthra- 
cite mines of Pennsylvania is foreseen 
as a possiblity in a paper read before the 
Engineers’ Society of Northeastern 
Pennsylvania. The data for this “His- 
torical Review of the Use of Electricity 
in the Mining and Preparation of An- 


Lighting of Ludlow Avenue Viaduct, Cincinnati, O. 


electrical contractor, the DeVere Elec- 
tric Company, to adapt its methods to 
that fact. This was not found difficult, 
however, the only effect being to make 
the work somewhat slower and slightly 
more expensive than it would otherwise 
have been. The lighting system, as it 
stands, is notably efficient in operation 
and attractive in appearance. 

The posts used are of the single- 
light type, of cast iron, weighing ap- 
proximately 600 pounds each and de- 
signed for use in connection with a 
Holophane globe. A 500-watt type C 
Mazda lamp is used in each. The globe 
is of clear glass. 

There are 36 posts placed opposite 
each other, on the two sides of the via- 
duct, at intervals slightly less than 100 
feet. Their efficiency is such that not- 
withstanding this distance, and the fact 
that the viaduct is 60 feet wide, with 
40 feet between the curbs, the illum- 


thracite Coal in the State of Pennsyl- 
vania” was gathered last summer by a 
committee of electrical engineers, of 
which H. M. Warren, of the Delaware, 
Lackawanna & Western Railroad Com- 
pany, was chairman. 

In a summary of apparatus in service 
at the conclusion of the paper, the grand 
total of electric generating capacity and 
power purchased for use at the mines is 
given as 79,811 kilowatts, which is ap- 
proximately equal to 105,400 horse- 
power. The horsepower produced by 
steam at the mines is given as 531,289 
in the last annual report of the Bureau 
of Mines of Pennsylvania. As 91,010 of 
this is used for electricity, this leaves 
440,279 horsepower produced by steam 
for direct use. Thus almost a fourth 
as much power is used electrically at the 
mines as is produced by steam for di- 
rect use. 

The introduction of electricity in any 


l tion. 
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great quantity into the mines is not 
more than two decades old. The first 
electrical installation was made in 1887. 
by the Pennsylvania Railroad Company. 
In 1889 the Thomson-Houston Com- 
pany installed a locomotive and‘a gen- 
erating station in the Erie Colliery of 
the Hillside Coal & Iron Company. It 
is interesting to note that this locomo- 
tive was in service until 1911, or for a 
period of 22 years of continuous. opera- 
The first electric pump installed 
was in 1890, and it has been in continu- 
ous operation ever since. From 1891 to 
the present year plant after plant has 
been installed in the mines and a grad- 
ual evolution has taken place. 


—_———s>-o—_—_—_—- 


Details of Woolworth Tower 
Lighting. 
With the first moment of the New 
Year 30 floors comprising the tower of 
the world’s tallest building, the Wool- 


Illuminated Tower of Woolworth Building. 


worth Building in New York, burst 
from the black night a giant shaft of 
light crowned with a great scintillat- 
ing jewel. Ever since the huge struc- 
ture of 60 stories was erected it has 
been king of New York’s skyline by 
day. At night, however, it lost itself 
in the darkness and the problem was 
to find some suitable means of properly 
lighting at night so as to bring to full- 
est splendor its architectural beauty. 

It might as well be stated here that 
more light is provided for the illumina- 
tion of the tower than is usually em- 
ployed in lighting the streets of a city 
of 30,000 inhabitants. The total power 
required is 175 kilowatts. The instal- 
lation required 50,000 feet of conduit 
of various sizes; 16,400 feet of cable; 
50,000 feet of duplex wire; numerous 
auxiliary switches and at least two new 
lighting devices. 

To transform a huge block of ma- 
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sonry 30 stories high into one great 
piece of uniform light takes more in- 
ventive genius than one imagines. Or- 
dinary outline lighting was not desir- 
able or feasible so that it was neces- 
sary, therefore, on account of the great 
height and to assure uniform lighting, 
that projectors—ordinary automobile 
lamps—be used. It took 600 of these 
projectors, each with a 250-watt lamp 
of the new gas-filled type, to play light 
upon the structure from the thirtieth 
to the fifty-eighth story. 

These 600 projectors are so, arranged 
that the rays from one set shoot up- 
ward along the sides of the tower and 


the space not illumined by them is’ 


played upon by another series of pro- 
jectors arranged on the floors above 
which shoot their rays downward. 
Thus there is one continuous diffusion 
of light. Here, however, a serious 
problem was encountered, namely, how 
can the source of light which shoots 
downward be hidden? By a system of 
screening, however, the problem was 
solved and now anyone looking upward 
from the street to discover the source 
of light which comes down alongside 
the tower cannot detect it. | 

The following method of distributing 
the projectors was used: To light the 
West side of the tower a number of 
lights were placed on the North and 
South wings of the pent houses at the 
thirtieth floor. These lights shot their 
rays up as far as the forty-third floor. 
From the gabled roofs at the thirtieth 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


prominence any spot not touched by 
the lights from the thirtieth floor. _ 
Looking upward from the forty-third 
and forty-ninth floors one can see 
lights focused up as far as the fifty- 
third floor, which is the beginning of 
the mansard roof. From this floor are 
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Lighting the East Front From the Balcony 
at Twenty-seventh Floor. 


more projectors which play upon the 
mansard roof. On the four tureiles 
opposite the fifty-fourth floor another 
series of projectors play upon the ob- 
servation balcony at the fifty-eighth 
floor, which is just 750 feet above the 
pavement. The most novel feature of 
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structure and again it flares to a bright 
white light of fifty times this intensity. 

At a distance the tower appears a 
mighty shaft of light increasing in 
brightness with each higher section 
and preserving the main architectural 
lines until the observer is far away. A 
nearer view shows the marvelous de- 
tail of the building. The gilded sur- 
faces of the mansard roof from the fif- 
ty-third to the fifty-eighth floors, the 
observation balcony, and the lantern 
structure above catch the rays from 
the projectors and come into radiant 
life. 

They appear even more beautiful than 
in the afternoon sun. The reflecting 
characteristics of the glazed terra- 
cotta surface of the building and the 
necessity for mounting the large 
amount of equipment in a few re- 
stricted locations of the tower itself 
caused unusual difficulties in the design 
of the lighting scheme. 

A working force of 40 men were 
busy for months making the installa- 
tion, and on some days, when the wind 
was blowing a gale with the tempera- 
ture just above the freezing point, it 
took no small amount of courage to 
place projectors on precipitous points 
over 700 feet above Broadway. 


— eo 


Electric Cars in Norway. 


Vice-Consul Dahr, stationed at Chris- 
tiana, Norway, reports a good opportunity 
for the use of the electric car of every 


A Battery of Projectors. 


floor projectors were placed which il- 
lumined the North and South sides of 
the tower as far as the forty-third floor. 
The East side of the tower had to be 
lighted from projectors placed on a 
narrow balcony opposite the twenty- 
seventh floor. All of these projectors 
were employed to shoot light upward, 
so at the forty-third floor a similar set 
of projectors was placed which shot 
their rays downward to bring into 


Three 


the installation is two stories above— 
the sixtieth story—which is called the 
crow’s nest or lantern. It has been in- 
closed with diffusing glass and within 
there are placed over 20 powerful 
lamps totalling 45,000 candlepower. An 
automatic dimmer connected with these 
lamps continually alters their intensity 
in an irregular cycle: The glass surface 
of the lantern forms a deep red glow 
no brighter than the adjacent gilded 


Projectors at Close Range. 


type in Norway. Road conditions are 
well adapted for this class of vehicle, 
and the electrical operating companies are 
disposed to co-operate with car owners 
both as regards facilities for charging 
and the establishment of a low rate. In- 
cidentally, electric power plants are not 
far apart in Norway, and this renders it 
possible, says the Vice-Consul, for elec- 
tric cars to travel all over Norway and be 
recharged whenever need ful. 
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Motor Drive in European Cement 
Works 

Application of the electric drive for 
operating cement works has proved to 
be one of the difficult problems to 
carry out, and for this reason there has 
been less progress in this field of work 
than in many others. In this as well 
as in some of the other industries, the 
local conditions of manufacture are such 
that factory owners hesitate to aban- 
don the steam engine in favor of the 
electric motor, and it remains for the 
engineer to solve such problems in a 
satisfactory way in order to widen the 
field of electric motor drive as much 
as possible. Present examples of Euro- 
pean working show that considerable 
progress is being made in applying mo- 
tors to this branch of industry. 

In order to understand why such 
factories have been heretofore slow 
in adopting electric motor drive even 
though recognizing its general advan- 
tages, one must know the various kinds 
of work which the machines are called 
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chemical composition. For a produc- 
tion of 300,000 to 1,000,000 barrels, this 
takes an amount of power ranging 
from 30 to 100 horsepower. The mix- 
ture is then ground by the dry or the 
wet process as the case may be, and is 
transformed to dry powder or thick 
mud. Fig. 1 shows a plant for this 
kind of grinding, with electric motor. 
The material is then loaded into silos 
or reservoirs and is well mixed up be- 
fore going to the furnaces, this being 
done by means of mixing machines or 
more recently by blowing in com- 
pressed air. From 20 to 100 horse- 
power is needed here. 

Furnace Buslding.—The above mate- 
rial goes through the rotating furnaces, 
which are drums some 130 to 240 
feet long, driven at a slow rate of rota- 
tion (see Fig. 2), and the material 
is here dried and heated gradually, 
then baked so as to form the agglom- 
erate (at about 1,500 degrees Centi- 
grade.) A factory usually employs only 
2 or 3 rotary furnaces. From 60 to 150 
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Fig. 1.—Motor-Driven Cement Grinder. 


upon to carry out and when these are 
understood the reasons for retaining 
steam engines in the past will be bet- 
ter realized. The different figures for 
horsepower needed for each class of 
machine in the factory relate to works 
whose annual production is from 300,- 
000 to 1,000,000 barrels of cement, count- 
ing the barrel at 380 pounds. This 
corresponds to a daily production of 
140 to 480 tons. The various stages 
of manufacture may be classed under 
five general heads, and we observe the 
operations needed in each of these, es- 
timated the corresponding amount of 
power needed. 

Preparation of Powder, Wet or dry.— 
The raw material, which is almost al- 
ways limestone and alumina, is crushed 
and mixed in the right proportions, 
which depends in each case upon the 


horsepower are here required. Next, the 
agglomerate is cooled in a set of cool- 
ing drums, which are seen in Fig. 2 
undearneath the rotary furnaces. Such 
drums are also revolved by motors, 
and this takes from 30 to 90 horse- 
power. To keep up the heat in the ro- 
tary furnaces there is used an air- 
blast containing coal dust, and this 
takes 30 to 120 horsepower. 

Preparation of Coal.—The coal, which 
is necessary for use in the furnace, is 
estimated at one-fourth to one-third 
of the total quantity of cement pro- 
duced, or 50 to 120 tons of coal per 
day for the above production. It is 
dried, crushed and then ground so as 
to reduce it to dust, this requiring 80 
to 120 horsepower. 

Cement Mills—The agglomerate com- 
ing from the drum furnaces in the shape 
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of hard and irregular grains of black- 
ish gray color and about the size of a 
walnut, is ground and transformed to 
cement in the grinding mills which 
are seen in Fig. 3, and is then trans- 
ported to the cement silos. Three 
hundred to 1,200 horsepower is required 
here. 

Handling of Material—The handling 
of products or raw material as above 
noticed, such as cement powder or 
mud, agglomerate, coal and finished 
cement, require from 30 to 120 horse- 
power. - 

The above data enable us to have a 
good estimate of the total amount of 
power which a cement works requires, 
this being from 880 to 3,280 horsepow- 
er, and it will be seen that this class 
of works is one which uses a consid- 
erable amount of power for driving the 
various machines. A large part of the 
powder is taken by the grinding mills in 
the first and fourth stages of manufac- 


Fig. 2.—Rotary Furnace and Cooling 
Drum. 


ture, the first for preparing crude powder 
or mud and the second mills for pul- 
verizing the agglomerate to transform 
it to cement. It is for this reason that 
the steam engine of slow-speed type 
was once considered as the only proper 
source of supply for cement works. 
However, at the present time, the con- 
tinual increase in production and con- 
sequent extension of factories are mak- 
ing the electric motor indispensible, 
and it has demonstrated its superiority 
in this industry over the steam en- 
gine with belt drive, as concerns econ- 
omy, practical arrangement of the 
works as a whole, safety of employees, 
etc. 

The best way to show the advantage 
of electric motor drive is to make a 
comparison of cement works with 
steam engine and, factories using elec- 
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tric motors. Owing to the fact that 
the two sets of grinding mills already 
mentioned take each one-third oí the 
total power, such mills, which prac- 
tically represent the commencement 
and the end of the manufacture, are 
placed as near as possible to the engine 
house so as to reduce the belting, ca- 
bles and other drive to a minimum. 
The other parts of the works are then 
connected as best may be with the 
main drive. The primary consideration 
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more rational layout of the premises 
and general good running of the plant. 
Economy comes from dimunition of 
losses in transmission, such as belts or 
cables, also lessening of upkeep ex- 
pense and repairs, as well as expense 
for wages. In small factories up to 
300,000 barrels, losses are about the 
same for steam or electric drive, but in 
large cement works the losses due to 
mechanical drive (cables, shafting, 
belts) are much greater on account of 


Fig. 4.—250-Horsepower Motor on Left Driving Grinder; 125-Horsepower Motor on Right 
Driving Tube Grinder; 50-Horsepower Motor in Middle Driving Conveyor. 


in steam-engine driving is to use short 
transmission to the grinding mills, re- 
gardless of complication in the han- 
dling of materials in connection with 
the various processes of manufacture. 

In a modern cement plant using elec- 
tric drive exclusively, the various ma- 
chines may be arranged according to 
the order of the operations. The ad- 
vantages are economy, a better and 


the great loss which comes in when 
running on light load or no load. Me- 
chanical drive is at a still greater dis- 
advantage when it is required to use 
several steam engines for the power, 
for this gives rise to added losses, either 
in steam piping in the case of a cen- 
tral boiler house or is shown in in- 
crease of general expenses when several 
sets of boilers have to be operated. 
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Electric drive allows of making all 
the work automatic from a mechanical 
standpoint, especially by the use 
of various kinds of electric con- 
veyors for the material, so that 
the number of employees can be 
reduced. In mechanical drive, an ex- 
tensive set of belts, cables, etc., means 
an increase in annual general expenses 
for upkeep and repairs, and shops 
often have to shut down for such rea- 
sons. All such expenses are much 
greater than in the case of electric 
drive. Another point is that the pow- 
erhouse can be placed at a distance 
from the factory at a place where it is 
operated under favorable conditions, 
and in laying out the plant no atten- 
tion need be paid to the position of 
the powerhouse, the premises being 
disposed most favorably as regards 
railroad tracks, river and the like for 
the best handling of the material. De- 
signing of new factories can be best 
carried out on the electric system, for 
at the start provision can be made for 
any future increase in the works by 
the addition of new grinding mills or 
rotary furnaces. Formerly the coal, 
agglomerate and sacks of cement were 
often handled in hand trucks, but where 
current is employed the use of elec- 
tric motor trucks becomes quite an ad- 
vantage for transporting the material. 
Owing to such improvement in han- 
dling the material, its accumulation 
in open quarters or sheds has now dis- 
appeared in the more recent factories 
which use electric drive, and in almost 
all cases there are only used stacks 
for coal, mud or raw powder, agglom- 
erate or cement. All these improve- 
ments result in a much more satisfac- 
tory running of cement works, and a 
visit to one of the modern shops such 
as illustrated is quite striking in this 
respect. Working is also better with 
the electric motor because it is not 
required to stop the main engine and 


in consequence the whole factory in or- 


der to repair belts or cables. Belting 
which is still used with electric equip- 
ment does not make up great lengths, 
as in the former case, but is in the 
shape of distinct and independent 
groups which do not affect each other. 
Any trouble, which is in fact rare, is 
thus localized. 
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Irrigation in Colorado. 

Through arrangements made with the 
Arkansas Valley Railway, Light & Power 
Company, over 2,000 acres of land in 
Pueblo County, Colo., will be brought un- 
der cultivation for the first time. The 
land is exceedingly fertile, but it has been 
impossible to irrigate it. By the use of 
electrically driven pumps water will be 
lifted to the land and it is expected that 
with the extension of this system a 
much; larger, area, will’ be cultivated. 
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MISSOURI PUBLIC UTILITIES 
ASSOCIATION. 


‘Convention Cruise, May 27-30. 


Following the precedent set last year 
by the very successful convention cruise 
of the Missouri Public Utilities Associa- 
tion, the convention held last week was 
an excursion on the Steamship Quincy. 
The steamer left St. Louis at 11 a. m. 
on Thursday with 125 members of the 
association and 75 ladies and guests. 
The course was down the Mississippi 
River to its junction with the Ohio, 
then part way up the Ohio and the 
Cumberland and Tennessee Rivers, re- 
turning by the same route and arriving 
at St. Louis on May 30. 

Convention sessions were held in the 
cabin of the steamer, the first one be- 
ing called by President A. C. Einstein, 
of St. Louis, at 3 p. m. on Thursday. 
Letters of regret at inability to be 
present were read from Governor Major 
of Missouri and T. M. Bradbury, sec- 
retary of the Missouri Public Service 
Commission. Mayor Henry W. Kiel of 
St. Louis, who was again a guest of 
the association, made a brief address 
recalling the very pleasant trip he had 
taken with his family on the convention 
cruise last year. Referring to public 
utility problems he called attention to 
the tendency to municipal ownership, 
much of which is due to prejudice. 

President Einstein delivered a brief 
presidential address in which he first 
reviewed the history of the association. 
It had its first meeting in St. Louis on 
October 21, 1907, since which time the 
membership has steadily grown so that 
at the time of last week’s convention 
the aetive membership was 148. He 
called attention to the objects of the 
association, which are primarily for the 
co-operative promotion of the interests 
of the utility companies of the state. 
One of the greatest problems in the 
utility business has been that of com- 
petition, particularly from municipal 
plants. Mr. Einstein showed that the 
public utility business is naturally a 
monopoly and gives the best results to 
a community when operated as a care- 
fully managed monopoly. Therefore 
competition in this line is inadvisable. 
He concluded his address by pointing 
out the necessity for absolute confi- 
dence on the part of the public toward 
the utility company serving it. 

A paper entitled “The Modern Pub- 
lic Utility—Its Attitude Toward the 
Community It Serves” was presented 
by H. C. Porter, of the St. Joseph Rail- 
way, Light, Heat & Power Company, 
St. Joseph, Mo. This paper showed 
that public utilities are considerably 
ahead of the public in the realization 
that co-operation is much more benef- 
cial than competition. The modern 
idea of business and particularly of the 
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utility business is service. The modern 
public utility has nothing to conceal. 
Utility men should acquaint the pub- 
lic with the newest and most advan- 
tageous ways of doing household and 
other daily work with the idea of re- 
ducing the drudgery of the routine 
labors of the day. In conclusion, he 
pointed out that although the cost of 
living has been going up the price of 
utility service has gone down. This 
paper was discussed by President Ein- 
stein. 


Electric Service for Small City. 


J. P. Bowles, engineer of the Mi- 
souri Public Service Commission, Jef- 
ferson City, Mo., then presented a paper 
entitled “Electric Service for the Small 
City.” He showed that in Missouri all 
but a very small percentage of the cities 
having in excess of 1,090 inhabitants are 
furnished with electric service, but that 
about 40 per cent of cities with from 
500 to 1,000 inhabitants do not yet have 
this service. He discussed the way in 
which an electric plant for serving a 
city of about 750 inhabitants should be 
organized and erected. 

First, it is mecessary to make a 
thorough canvass of the community to 
find out approximately what number of 
customers can be obtained and about 


the number and size of lamps which 


they will require. Definite pledges 
should be secured along these lines; in 
making this canvass the estimated cost 
of wiring and equipping the premises 
with fixtures and lamps should be 
made clear. It should be possible to 
obtain well over 100 signatures through 
such a canvass. It is next necessary 
to secure from the authorities of the 
community a franchise, say, for 20 
years, and a contract for street-lighting 
service for at least ten years. Unless 
street lighting can be secured it is al- 
most out of the question to establish 
such a plant. In deciding as to whether 
all-night service should be given or only 
until midnight it is well to remember 
that the ability to turn on electric 
lamps by a touch of a button at any 
time of the night makes a strong argu- 
ment in securing customers, otherwise 
oil lamps will be retained in more or 
less general use. 

Mr. Bowles described a typical pro- 
spective plant for such a town. This 
was provide for about 30 street lamps 
bringing in a revenue of $525 per year. 
A good rate schedule for private cus- 
tomers would be 15 cents per kilowatt- 
hour for the first 20 kilowatt-hours, 13 
cents per unit for the next 20 units and 
11 cents per unit for all in excess of 
40 kilowatt-hours; a 10 per cent dis- 
count should be allowed for payment 
within ten days; the minimum monthly 
charge should be $1. A simple flat- 
rate schedule could be worked out 
which in a case of a plant giving night 
service only would probably work out 
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advantageously. Another system that 
could be used is one making use of a 
demand rate or a flat charge per watt 
connected, plus a low charge for energy 
as measured by meter. The average 
monthly consumption per customer for 
combined residence and business light- 
ing should be at least 15 kilowatt-hours. 

In selecting the plant and distribution 
equipment, an oil engine is doubtless 
best as the prime mover, and of the 
various methods of distribution the low 
voltage three-phase 60-cycle system of 
generation and distribution is probably 
best. The general details of the de- 
sign were described by Mr. Bowles. 
The preferred units would be two 25- 
horsepower oil engines belted to two 
15-kilovolt-ampere generators. These 
would be operated singly while the load 
was small, and together in parallel dur- 
ing time of heavy load. The total esti- 
mated first cost of the system was cal- 
culated to be $5,800, composed of $2,400 
for engines and generators, $2,500 for 
distribution system, $300 for switch- 
board, $250 for land and $350 for build- 
ing. The total energy delivered per 
year would probably amount to 24,000 
kilowatt-hours. Services of a plant en- 
gineer could probably be obtained for 
$600 per year; fuel would amount to 
$256; lubricating oil, $75. Other ex- 
penses would bring the total cost to 
$1,720. Of the total receipts of $2,775 
there would be a balance of about 
$1,050, or 18 per cent on the estimated 
investment. 

By operating the plant in conjunc- 
tion with a mill, machine Shop, ice 
plant, waterworks, etc., a considerable 
reduction in operating and overhead 
costs would result. The practice of 
having customers pay for their serv- 
ice meters should be discouraged. The 
necessity for securing a large kilowatt- 
hour consumption per capita is very 
urgent. Among the possibilities is elec- 
tric pumping for the city waterworks. 
In Missouri, of 123 utilities supplying 
water service, 42 are using electric 
pumping partly or entirely. 

The paper was discussed by J. M. 
Scott, C. S. Ruffner, H. C. Porter, S. 
W. Henderson, G. E. Taylor, R. C. Rus- 
sum, and Mr. Bowles. Mr. Ruffner dis- 
cussed the subject of rates, advocating 
particularly the use of flat rates in a 
small plant of this type. Mr. Hender- 
son thought that the first cost of such 
a plant would be nearer to $7,000. Mr. 
Hayler showed that while such towns 
can be very advantageously served from 
a general transmission system, there is 
considerable difficulty in getting sufħ- 
cient business at first. However, local 
capital invested in a plant of this type 
can secure sufficient load to warrant 
connection to a transmission line later. 

C. E. Brenton, of the Union Electric 
Light & Power Company, St. Louis. 
then presented a paper entitled, “Cost 
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of Service as a Basis for Rate Regu- 
lation.” This paper reviewed the vari- 
ous theories that have been held re- 
specting the calculation of the proper 
value in rate regulation. Citations were 
made from various commission and 
court decisions and from authorities on 
public utility regulation. In conclusion, 
the author showed that the reasonable 
value of the utility property should be 
measured by the cost of the economic 
service which it is capable of deliver- 
ing. This is determined not alone by 
the examination and appraisal of the 
physical property, but also by the ex- 
amination of the company’s operating 
records. Reasonable value is not meas- 
ured by the estimated reproduction cost 
or the cost of the physical property less 
depreciation, but by the cost of the in- 
vestment and the cost of rendering the 
service, by the comparison of operating 
conditions and résults of one plant with 
those of another and by considering all 
expenditures made, whether for invest- 
ment or for operation. 

On Friday morning the session 
opened with a paper entitled “By- 
Products of Gas Plants,’ which was 
presented by George S. Hessenbruch, 
engineer of the St. Louis County Gas 
Company, Webster Groves, Mo. This 
paper was discussed by Thomas D. 
Miller and V. L. Elbert. 

A general discussion then took place 
on the subject of consumers’ com- 
plaints, in which participated J. M. 
Scott, V. L. Elbert, H. W. Beck, H. 
Spoehrer, L. B. Landman, J. H. Van 
Brunt, F. D. Beardslee, and A. C. Ein- 
stein. 

The afternoon session opened with 
a paper entitled “A Polylogy on Gas- 
Works Economies,” by Thomas D. 
Miller of the Consolidated Coal Com- 
pany, Chicago, Ill. a 
Relations Between Utilities and Com- 

mission. 

This was followed by a paper pre- 
sented by J. H. Van Brunt, manager 
St. Joseph Railway, Light, Heat & 
Power Company, St. Joseph. The 
title of this paper was “Relations Be- 
tween Our Association and the Public 
Service Commission.” The author 
showed that Missouri utilities had long 
been the prey of unscrupulous and de- 
signing politicians. They had suffered 
from ruinous and unnecessary compe- 
tition, the results of all of which have 
had to be borne by the public in the 
end. To correct these evils the Pub- 
lic Service Commission was created. 
The evils of competition in public util- 
ities were pointed out and the manner 
in which this would be eliminated 
through utility regulation was made 
clear. Most utilities feel that since the 
creation of the Commission a new era 
has dawned for them. The Public 
Service Act has, as far as possible, re- 
moved the utilities from the dominat- 


‘advanced prices. 
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ing influences of local politics, preju- 
dices and selfish interests and has 
placed them under the supervision of 
a non-partisan board composed of men 
with special qualifications by education 
and training for the duties devolving 
upon them. The relation between the 
Commission and utilities must be frank 
and mutually helpful. The utility 
companies must realize that they are 
quasi-public concerns. The Commis- 
sion, on the other hand, should be 
mindful that these utilities have been 
promoted and financed by private capi- 
tal which is entitled to a fair return. 
Co-operation between the utilities and 
the Commission should be carried out 
so as to extend and improve the serv- 
ice to the public, give greater security 
to the investors and greater prosperity 
to the utilities themselves. 


Financing of Utilities. 


The final session was held Saturday 
afternoon and was opened by the pre- 


George E. Hayler, Jr., 
President-elect, Missouri Association of 
Public Utilities. 


sentation of a paper by C. F. Enright 
of St. Joseph. The title of this paper 
was “Financing and Valuation of Pub- 
lic Utilities.” The business men of 
the community should be able to ad- 
vise regarding utility investment. 
However, local interests, on account 
of lack of experience in this line, do 
not afford the best field for financing 
of public utilities. The people of 
Missouri communities also are unwill- 
ing to undertake their proportion of 
the financing of the utility, although 
later, after it has been established, 
they readily accept its securities at 
The men furnishing 
the initial capital and assuming the 
risk should be regarded as benefactors 
of the communities benefited. Insuff- 
cient encouragement is given to the 
backers of utilities. Lack of cordial 
support in the early stages often pre- 
vents the facilities of the utility from 
being extended. Commissions have 
shown a tendency to take care of the 
interests of the public only, largely due 
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to a lack of proper understanding re- 
garding their functions. Fairness and 
liberality toward the utilities is abso- 
lutely necessary, if a reasonable de- 
gree of public service by new utilities 
is to be secured. The commissions in 
dealing with the utilities should act as 
though the latter were owned by the 
state. There must be incentive for the 
company to make economies in con- 
struction and operation of the prop- 
erty possible. In many public service 
commission decisions important con- 
siderations aiming to protect the in- 
terests of the investor as well as the 
public have been overlooked. It 
should be realized that on establishing 
a utility the people are not compelled 
to become its customers; on the other 
hand, it is incumbent on the utility to 
serve all who seek its service. The 
promoters are therefore obliged to as- 
sume a very great risk until ample 
business has been secured. 

An executive session ensued in which 
routine association matters were taken 
up. Reports were presented by the 
executive committee, secretary-treas- 
urer, public affairs committee, com- 
mittee on uniform rate schedule, 
workmen’s compensation committee, 
progress committee, membership com- 
mittee, legislative committee and 
entertainment committee. The sug- 
gestion, made on motion of V. L. 
Elbert, that the association name be 
changed to Missouri Association of 
Public Utilities, was adopted. In con- 
nection with the report of the work- 
men’s compensation committee, an ad- 
dress was made by Senator S. E. Bron- 
son in which he reviewed the situation 
that the Workmen’s Compensation 
Act was designed to remedy. He also 
referred to the Public Service Com- 
mission and complimented the gover- 
nor on the personnel he had selected 
for the commission. 

The paper entitled “Power-Station 
Economics,” was presented by E. J. 
Billings, results engineer of the Do- 
herty Operating Company, at St. Jo- 
seph, Mo. This paper pointed out that 
many sources of loss and inefficiency 
are neglected in nearly every plant, at- 
tention to which will generally improve 
conditions. Good judgment must be 
exercised in deciding when to make 
replacements of inefficient equipment. 
Usually this is put off too long. Not 
enough attention is usually given to 
proper maintenance. Reports by oper- 
ating men to superior officers calling 
attention to desirable improvements 
must show the monetary saving these 
will bring about. It is not generally 
realized that wasted coal, steam and 
heat represents wasted dollars and 
cents. Indicating and recording in- 
struments should be liberally used to 
keep close check on the plant economy 
and general performance. | The men in 
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the piant will generally reflect the pol- 
icy of the management. 

A talk on water purification was then 
made by E. E. Wall, water commis- 
sioner of the city of St. Louis, in 
which he described the system being 
installed by that city. 

“Jitneys.” 

Philip G. Kealy, of the Metropolitan 
Street Railway Company, Kansas City, 
had prepared a paper entitled “Jitneys,” 
which was read in his absence by 
Bruce Cameron, of St. Louis. In this 
the growth of jitney service in many 
parts of the country was reviewed. 
The cost of operating automobiles in 
this type of service was analyzed and 
it was shown that for small cars this 
approximates 10 cents a mile and 15 
cents a mile for large cars. These op- 
erating expenses cannot be met by 
carrying passengers beyond a three- 
mile limit for 5 cents. The effects of 
jitney service on a community were 
pointed out. Participating in the dis- 
cussion of this paper were L. B. Land- 
man, Edward Smith, J. M. Scott, L. 
P. Andrews, George Hessenbruch and 
Bruce Cameron. 

The convention sessions came to a 
close in the form of a brief executive 
session at which the report of the res- 
olutions committee was presented by 
Mr. Hall. This thanked all those who 
had participated in making for the suc- 
cess of the convention. 

Election of Officers. 

The report of the nominating com- 
mittee was then presented and the list 
of nominees for officers of the associa- 
tion for the ensuing year was unani- 
mously elected as follows: 

President, George E. Hayler, 
Joplin, Mo. 

First vice-president, Hugo Wurdack, 
St. Louis. 

Second vice-president, Bruce Cam- 
eron, St. Louis. 

Third vice-president, 
Brunt, St. Joseph. 

Secretary-treasurer, F. D. Beardslee, 
St. Louis. 

Two new members to serve on the 
executive committee for two years, A. 
C. Einstein, St. Louis; L. P. Andrews, 
Sedalia. 

Four new members of the public af- 
fairs committee to serve two years, V. 
L. Elbert, St. Joseph; H. C. Lewis, 
Caruthersville; P. J. Kealy, Kansas 
City; S. E. Roberts, Windsor. 

President-elect Hayler, who is treas- 
urer and general superintendent of the 
Empire District Electric Company, of 
Joplin, Mo., made a brief address 
thanking the association for the honor 
conferred on him. 

Very liberal entertainment was pro- 
vided throughout the trip. Included 
under this head was a series of guess- 
ing contests and card games for the 
ladies in which vaiuable prizes, chiefly 


Jr., 


J. H. Van 
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electrical devices, were given. Thurs- 
day evening was devoted to a dance 
with cabaret features on board the 
boat. On Friday evening the steamer 
landed at Paducah, Ky., where a dance 
was given at the Country Club by the 
Paducah Light & Power Company. 
Early Saturday morning the steamer 
arrived at Cairo, Ill., where a tour of 
inspection of the city was made in pri- 
vate cars provided by the Cairo Elec- 
tric & Traction Company, the trip be- 
ing personally conducted by Mr. Cross- 
ley, general superintendent of the 
company. On Saturday evening a car- 
nival was held on the boat. Among 
other features to enliven the trip were 
several boxing bouts between negro 
members of the crew. 


— eo , 
Classification of Technical 
Literature. 


Delegates from about twenty national 
technical and scientific societies met in 
the Engineering Societies’ Building, 29 
West 39th Street, New York City, on 
May 21, to perfect a permanent organi- 
zation, the purpose being to prepare a 
classification of the literature of applied 
science which might be generally ac- 
cepted and adopted by these and other 
organizations. 

There was a generally expressed opin- 
ion that such a classification, if prop- 
erly prepared, might well serve as a 
basis for the filing of clippings, for 
cards in a card index, and for printed 
indexes; and that the publishers of tech- 
nical periodicals might be induced to 
print against each important article the 
symbol of the appropriate cłass in this 
system, so that by clipping these ar- 
ticles a file might be easily made which 
would combine in one system these 


clippings, together with trade cata- 
logues, maps, drawings, blue prints, 
photographs, pamphlets and letters 


classified by the same system. 

By request, W. P. Cutter, the librar- 
ian of the Engineering Societies’ Li- 
brary and a delegate from the Ameri- 
can Institute of Mining Engineers, read 
a paper on “The Classification of Ap- 
plied Science” in which, after describ- 
ing the existing classifications of one 
of which he is the author, stated that 
in his opinion no one of these, although 
having excellent features, was complete 
and satisfactory enough to be worthy 
of general adoption. He outlined a 
plan whereby a central office could col- 
late all the existing classifications, and, 
with the help of specialists in the va- 
rious national societies interested, might 
compile a general system, which al- 
though perhaps not absolutely perfect, 
might meet with general acceptance and 
adoption. 

Permanent organization was effected 
by the election of the following offi- 
cers: chairman, Fred R. Low; secre- 


tional 
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tary, W. P. Cutter; executive commit- 
tee, the above, with Edgar Marburg, 
H. W. Peck and Samuel Sheldon. 

It was agreed that a special invita- 
tion to participate by the appointment 
of a delegate be sent to other national 
societies which might be interested in 
the general plan. 

The following societies were repre- 
sented by delegates: Samuel Sheldon, 
Library Board, United Engineering So- 
ciety; Richard Moldenke, American 
Foundrymen’s Association; C. Clifford 
Kuh, Society for Electrical Develop- 
ment; Cullen W. Parmelee, American 
Ceramic Society; Sullivan W. Jones, J. 
A. F. Cardiff, American Institute of Ar- 
chitects: George F. Weston, American 
Society of Agricultural Engineers; F. 
L. Pryor, American Society of Refrig- 
erating Engineers; H. W. Peck, Amer- 
ican Gas Institute; Nicholas Hill, Amer- 
ican Water Works Association; Edwin 
J. Prindle, L. P. Alford, L. P. Brecken- 
ridge, American Society of Mechanical 
Engineers; F. J. T. Stewart, National 
Fire Protection Association; J. J. Black- 
more, American. Society of Heating and 
Ventilating Engineers; C. F. Clarkson, 
Society of Automobile Engineers; F. L. 
Bishop, Society for the Promotion of 
Engineering Education; George R. Ol- 
shausen, United- States Bureau of 
Standards; E. C. Crittenden, American 
Physical Society; Alfred Rigling, Frank- 


lin Institute; W. P. Cutter, American 


Institute of Mining Engineers; Edgar 
Marburg, American Society for Test- 
ing Materials; A. S. McAllister, Na- 
Electric Light Association, 
American Electrochemical Society, and 
Illuminating Engineering Society; C. E. 
Lindsay, American Railway Engineer- 
ing Association; G. W. Lee, Librarian. 

The Executive Committee was 
charged with the task of enlarging the 
membership of the committee to include 
delegates from all similar national or- 
ganizations, and the preparation of a 
plan for further action. 

The delegates present expressed most 
hearty and enthusiastic personal inter- 
est in any system which might be wor- 
thy of general adoption. They could, 
of course, not promise at this early date 
anything more than moral support to 
the idea, reserving for themselves and 
for their societies the right thoroughly 
to examine any system that might be 
evolved before recommending its adop- 
tion. 

The name adopted for this organiza- 
tion is Joint Committee on Classifica- 
tion of Technical Literature, and the 
temporary address of the secretary, W. 
P. Cutter, is 29 West Thirty-ninth 
Street, New York City. 

————— ; 

During the month of April, 190 
housewiring permits were issued by 
the city of Stockton, Cal., compared 
with 116 in April, 1914. 
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The Utilities Indemnity Exchange 
—Reciprocal Liability Insurance 
for Utilities and Other Electrical 
Interests. 


Much attention has been given in re- 
cent years to a nation-wide safety move- 
ment aiming to reduce to the lowest pos- 
sible minimum the number of accidents to 
workmen and to the public generally. At 
the same time increasing attention has 
been directed to reducing to a minimum 
the suffering and damage due to the ac- 
cidents which still unavoidably occur. An 
outgrowth of this is the series of work- 
men’s compensation laws now in force in 
most of our states, as a result of which 
employers have had to give careful con- 
sideration to liability insurance. 

In the case of utility companies liabil- 
ity insurance is needed not only for pro- 
tecting them against accidents to em- 
ployees but also to their customers and 
the public in general. This caused this 
matter to be a fertile topic of discussion 
in meetings of utility associations, which 
brought out the fact that the rates for 
this service charged by the stock liability 
insurance companies were very high due 
to heavy overhead expenses. The pos- 
sibility of reducing this cost was gone 
into carefully and it was found that by 
co-operation among utility companies this 
end could be achieved through reciprocal 
or inter-insurance,.a form of mutual pro- 
tection that has proven very successful, al- 
though naturally strongly opposed by the 
old stock insurance companies. This led 
to the establishment of the Utilities In- 
deninity Exchange, which has specialized 
in the handling of liability insurance for 
utility companies, particularly electric 
light, power and telephone companies. 

The Utilities Indemnity Exchange was 
opened in December, 1911, and since that 
time has taken over the care of the liabil- 
ity insurance of a steadily increasing 
number of corporate and individual op- 
erators of utility plants, who constitute its 
membership and who have found that in 
this co-operative manner they have been 
able to reduce the cost of their liability 
insurance by 40 per cent on the average. 

The Exchange operates on the most 
approved inter-insurance plan. To cover 
all contingencies, the members deposit 
with the Exchange each month approxi- 
mately the regular rates charged by stock 
companies. Out of this fund are paid the 
losses, legal expenses and management 
costs, the latter limited to 30 per cent. 
The unexpended balance reverts to the 
members at the end of the year; this 
has averaged in excess of 40 per cent 
of the deposits or what might be termed 
insurance premiums. To guard against 
unusually heavy losses that would in- 
volve expenditures in excess of the total 
deposits, the usual plan of re-insurance 
is followed, that is, all losses that would 
exceed the total deposited are assumed by 
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approved re-insuring companies, thus 
guaranteeing that the cost of the insur- 
ance will never exceed that in stock com- 
panies, although it actually works out very 
much less, as mentioned above. 

The aim of the Utilities Indemnity 
Exchange has been consistently to take 
care of the best interests of its members. 
Thus, legitimate claims are paid prompt- 
ly and cheerfully, instead of being fought 
in drawn-out litigation that uses up the 
funds in legal and court costs, a policy 
followed too frequently in the past with 
resultant engendering of ill will among 
the employees toward the utility. All par- 
ties have been given complete satisfac- 
tion, except in a very few cases, where 
arbitrary and unjustified claims had been 
made on the employer. Not only has the 
Exchange not evaded liability to any of 
its members, but, on the contrary, it has 
frequently followed a more liberal inter- 
pretation of its policy obligations than 
technically required. 

The Utilities Indemnity Exchange is 
located in the Railway Exchange Build- 
ing, St. Louis, Mo. Its attorney and 
manager is Lynton T. Block, a man ex- 
perienced in liability insurance, who has 
conducted the business for the members 
in a broad-minded manner. Mr. Block 
has appeared before many associations 
of utility and electrical men and clearly 
but modestly pointed out to them how 
they may save materially on their liabil- 
ity insurance through this co-operative 
plan. 

Among the associations that recently, 
after careful investigation, have indorsed 
the plan heartily are the National Inde- 
pendent Telephone Association, the Iowa 
Electrical Contractors’ Association, and 
the Electrical Contractors’ Association of 
the State of Illinois. The latter associa- 
tion has made a study of liability insur- 
ance for a year or so and found that a 
further saving could be effected through 
the medium of the Utilities Indemnity 
Exchange over its own mutual liability 
plan. Other prominent electrical organ- 
izations, including one of national scope, 
are contemplating indorsement of the Ex- 
change to their members. 

The finances of the Utilities Indemnity 
Exchange and its general control are en- 
trusted to an advisory board composed 
of the following from among the mem- 
bers of the Exchange: A. C. Einstein, 
vice-president and general manager Union 
Electric Light & Power Company, St. 
Louis, Mo.; Hugo Wurdack, president 
The Light & Development Company, St. 
Louis, Mo.; J. J. Frey, president South- 
ern Illinois Electric Light & Power Com- 
pany, Hillsboro, Ill.; F. J. Postel, utility 
operator and consulting engineer Millers’ 
Mutual Fire Insurance Companies, Chi- 
cago, Ill.; D. L. Gaskill, president Green- 
ville Electric Light & Power Company, 
and secretary Ohio Electric Light Asso- 
ciation and National District Heating 
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Association, Greenville, O.; Manford Sav- 
age, president Home Telephone Company, 
Champaign, Ill.; C. B. Cheadle, operator 
of eleven telephone companies in Illinois 
and Iowa, Joliet, Ill. 

——_____.@--- 
Ultra-Violet Rays from the Oscil- 
lating Spark. 

The quartz-inclosed mercury-vapor 
arc, which first rendered practicable the 
application of ultra-violet rays to such 
services as the sterilization of water, 
has now a rival in the oscillating spark 
which, according to J. Kowalski, forms 
under certain conditions a more eco- 
nomical source of ultra-violet rays. 
Working on an industrial scale with a 
step-up transformer feeding the oscil- 
lating circuit (which comprises a bat- 
tery of condensers, self-induction and 
spark-gap paralleled across the con- 
densers and discharging the oscillating 
circuit at intervals), it is claimed that 
water sterilization requires no more 
than 45 to 90 watt-hours per 1,000 gal- 
lons treated. Laboratory tests show 
from 200 to 400 watt-hours per 1,000 
gallons to be necessary for complete 
sterilization, but water treated in prac- 
tice is less infected than laboratory 
samples, and conditions generally are 

more favorable to rapid sterilization. 

The wave-length of maximum radia- 
tion from the oscillating spark is dis- 
placed towards the ultra-violet as the 
amplitude of the oscillating current is 
increased and as the spark is more 
strongly damped (i. e., as the energy 
expenditure in the spark increases). In 
order to increase the amplitude of the 
current, the capacity of the oscillating 
circuit must be as great and the in- 
ductance as‘small as possible. There is 
a risk, however, of increasing induct- 
ance as well, if it be sought to provide 
large capacity by using a great num- 
ber of condensers. There is a certain 
value of VCL (corresponding to the 
wave-length of current produced in the 
oscillating circuit) which should not be 
exceeded for best radiation efficiency. 

The material of the electrodes is an 
important factor and should be such as 
to give maximum damping. Ultra-vio- 
let radiation between electrodes of 
invar, aluminum, brass, zinc and cop- 
per is found to be proportional to the 
numbers 128, 99, 85, 78 and 73. The 
frequency of sparking is also important, 
the ultra-violet intensity from a 22- 
millimeter gap between invar electrodes 
being proportional to 2, 1.6, 1.3 and 1.0 
with 20, 30, 40 and 50 sparks per second 
respectively. 

The percentage distribution of radia- 
tion horizontally in the direction of the 
axis of a 110-volt Heraeus lamp, oper- 
ating at 90 volts, 3.1 amperes, is given 
thus: Heat, 24 per cent; visible, 41 
per cent; ultra-violet, 35 per cent. The 
radiation from a 22-millimeter invar 
gap, operated at 30 sparks per second, 
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with 50.5 amperes in the oscillating cir- 
cuit, 1s analyzed, by the same method, 
as follows: Heat, 22 per cent; visible, 
18.6 per cent; ultra-violet, 59.4 per cent. 
These figures show the oscillating 
spark to be 70 per cent richer than 
the mercury arc in ultra-violet radia- 
tions. The spark gains a considerable 
initial advantage in that it can be pro- 
duced directly in the water to be 
treated, without the necessity for the 
quartz envelope, which absorbs up to 20 
per cent of the ultra-violet radiations 
from a high-pressure mercury arc, and 
those, moreover, which have the great- 
est sterilizing value. 

To meet industrial requirements for 
a simple instrument determining the 
ultra-violet radiations of any source, 
Prof. Kowalski utilizes the property pos- 
sessed by ultra-violet rays of decom- 
posing levulose (and certain other carbo- 
hydrates) to liberate carbonic oxide. 
The beam to be tested is simply passed 
through the windows of a small closed 
vessel containing levulose and con- 
nected to a mercury-filled capillary tube 
which indicates the amount of gas lib- 
erated, and so, subject to a temperature 
correction, the intensity of the ultra- 
violet radiations.—La Revue Electrique. 
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Nickel-Plating Aluminum. 


The difficulty of electroplating alum- 
mum with nickel lies not in devising a 
suitable electrochemical process but in 
securing a coherent deposit. An inter- 
mediate coating has generally been con- 
sidered indispensable between alum- 
inium and nickel, and copper, zinc and 
iron have been proposed and tried in 
various ways. In the first place, how- 
ever, a chemically clean surface must be 
secured on the aluminum, and to the 
well known difficulty of obtaining this 
must be attributed failure to secure a 
deposit which will stand mechanical 
working. 

A new process, described by Canac 
and Tasilly before the Société d’En- 
couragement pour l'Industrie Nationale, 
is claimed to overcome this defect. The 
aluminum piece to be plated is passed 
first through a boiling potash bath, then 
brushed with milk of lime, dipped in a 
0.2-per-cent potassium cyanide bath for 
several minutes, and finally subjected 
to attack by an iron-chloride solution 
(500 grams hydrochloric acid, 500 grams 
water, 2 grams iron), till the appearance 
of the aluminum resembles crystallized 
tinplate. After each stage in this treat- 
ment the work is thoroughly washed in 
water. The following is found to be 
a satisfactory nickeling solution: Wa- 
ter, 1,000 cubic centimeters; nickel 
chloride, 50 grams; boric acid, 20 grams, 
worked at 2.5 volts and 1 ampere per 
square decimeter. The deposit ob- 
tained is matt-grey on leaving the bath, 
but easily takes a good coating under 
the scratch brush. Above all, it is 
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claimed that the coating will stand 
bending and hammering without peeling 
or cracking. The reason for the adher- 
ence of the deposit appears to lie in the 
strong reducing action of the nascent 
hydrogen evolved when the aluminum 
is plunged in the ferric-chloride pickle. 
Metallic iron is deposited on the alum- 
inum, and, though its amount is so 
small (0.25 to 0.5 gram per square 
meter), that it cannot form a contin- 
uous intermediate deposit, the iron 
forms with the aluminum a number of 
tiny couples favoring attack by the acid 
pickle. The surface of the aluminum 
is thus very minutely but very com- 
pletely pitted so that, besides being de- 
posited on the nearest practicable ap- 
proach to a chemically pure surface, the 
nickel coating is actually locked or 
rooted into every part of the aluminum 
surface, and it is on this mechanical 
action that the tenacity of the deposit 
depends. 

Aluminum thus protected is said to 
be unaffected by moist air, dilute and 
boiling soda, acetic acid, sea salt, wines, 
and foodstuffs, and does not permit 
leakage of gasoline. It is recommended 
as useful for electrical conductors, and 
is claimed to extend greatly the pos- 
sible applications of aluminum.—Elec- 


' trical Review (London). 
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Lead Poisoning in Manufacture of 
Storage Batteries. 


The Bureau of Labor Statistics of 
the Department of Labor, Washing- 
ton, D. C., has just published in its 
Bulletin No. 165 (obtainable free on 
application to the Bureau) the results 
of an investigation of storage-battery 
plants in the United States, made by 
Dr. A. Hamilton, with special refer- 
ence to the causes and prevalence of 
lead poisoning in the industry. The 
measures for safeguarding workers 
adopted by Great Britain, Germany, 
and France are also given. 

In the United States there are five 
large factories making lead storage 
batteries, one in Ohio, two in New 
York, and two in Pennsylvania. A 
great many smaller plants, employing 
from 5 to 15 men each, are scattered 
about the country. This investigation 
dealt principally with the five large 
plants. 

In making the lead plates or grids 
the worker is exposed to the dusts of 
the metallic lead and to its fumes when 
melted. By using hoods and exhausts 
over kettles and by keeping the work 
places strictly clean, these dangers can 
be much reduced. Making and apply- 
ing the paste involve handling lead 
cxides, which is much more dangerous 
than handling metallic lead. The ox- 
ides must first be mixed, which is a 
very dusty job, and then made into 
paste. Both these operations can be 
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done by machinery under cover, 
thereby greatly reducing the danger to 
the worker. In most of the plants 
visited, however, either such protection 
was not furnished or it was used so 
carelessly that it was of comparatively 
little effect. 

In the processes which follow the 
pasting, such as assembling the plates, 
lead burning, etc., the worker is ex- 
posed to danger from lead fumes and 
from dust from the dried oxide pastes. 

The dangers of the industry can be 
reduced to a minimum by installing 
hoods and exhausts to carry off fumes 
and dusts, by substituting machine for 
hand work, by providing ample wash- 
ing facilities for the workmen and in- 
sisting on strict cleanliness every- 
where, and by providing a separate 
lunch room as the only place where 
food may be kept and eaten. 

The cases of lead poisoning found in 
storage-battery work are usually acute, 
with colic and, in severe cases, enceph- 
alopathy, but not paralysis. The 
severer forms of plumbism are not 
common. Among 64 cases studied 
12.5 per cent were classed as severe, 
39 per cent as moderate, and 48.4 per 
cent as mild. The period of exposure 
was not usually long. Of 60 cases 
studied, six had been exposed less than 
one month, 31 less than three months, 
and 50 less than six months. 

In comparison with Germany and 
Great Britain the storage-battery in- 
dustry in this country makes a bad 
showing as to sanitation. In the larg- 
est German factory the rate of lead 
poisoning is less than 1 per 100 em- 
ployees, and in Great Britain it is 
about 3 per 100. In the five largest 
factories here the rate, based on re- 
ports known to be incomplete, is al- 
most 18 per 100. 


—————_—_---_____— 


Northern States Power Company 
To Sell Stock in Home Terri- 


tory. 

Northern States Power Company, 
which composes one of the larger util- 
ity systems managed by H. M. Bylles- 
by & Company, is making arrange- 
ments to encourage investment in its 
seven-per-cent preferred stock by resi- 
dents of Minneapolis, St. Paul, Man- 
kato, Faribault, Fargo, Grand Forks, 
Sioux Falls and other cities where serv- 
ice 1s rendered the public. 

Although there is no new stock being 
issued, in all of these cities the pre- 
ferred stock will shortly be obtainable, 
both through local financial institutions 
and direct from the operating company. 
To bring the subject to the attention of 
the public and customers, resident man- 
agers will explain the plan in circular 
Ictters, and newspaper advertising will 
be employed. 
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Stockton Street Lighting. 

The Western States Gas & Electric 
Company, Stockton, Cal., has com- 
pleted the installation of 249 electro- 
liers in Stockton, 157 of which are paid 
for by the city, and 92 by property own- 
ers and tenants. A considerable addi- 
tional number will be installed later for 
property owners. There are at present 
612 Novalux street lights of 600 candle- 
power installed in the city, and a street 
light is installed on practically every 
corner of-the city which is even fairly 


well built up. 
—eo 


Artistic Lamp Exhibit. 

Reference was made in the issue of 
May 22 to the lamp exhibit which was 
arranged by the New York Edison 
Company and took place in its show 
rooms at Irving Place and Forty- 
second Street, New York City, May 15 
to 30. Twenty-one manufacturers con- 
tributed to the collection, which in- 
cluded altogether about 150 types of 
lamp. These were not selected with 
an idea of displaying the most ex- 
pensive products of the manufacturers 
but included lamps ranging in price all 
the way from $6.00 to $250. The ac- 
companying illustrations show two 
views of the show rooms while this 
display was in progress. 

POMERE Sa ae 

Contract for Railroad Shops. 

Muskogee Gas & Electric Company 
has secured the contract from the Mis- 
souri, Oklahoma & Gulf Railroad Com- 
pany to furnish 650 horsepower of elec- 
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Commercial Practice 
Management, Rates, New Business 


X NAA 


tric energy for the new railroad shops 
being built at Muskogee. 
————— O 


Fan Campaign of Texas Power & 
Light Company. 

The Texas Power & Light Company 
this year conducted a special fan cam- 
paign in all of the cities in which it 
operates, in co-operation with electri- 
cal contractors and dealers. To every 
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_ The plan of the whole campaign was 
to feature Mr. ‘Kool-Husband” and 
Mrs. “Kool-Wife” two fictitious char- 
acters. The campaign started by 
showing Mr. Kool-Husband look at a 
thermometer and feeling the need of 
a fan. The second piece of advertising 
included the first cartoon and in addi- 
tion showed Mr. Kool-Husband pass- 
ing in front of an electric shop where 
he saw some fans. The third piece of 


Introducing 


Mr. Kool-husband 


Who has discovered that 
summer is fast approaching. 


Watch Daily Papers for 
further experiences of this in- 
teresting character. 


Fig. 1.—Sheet Sent to Consumers. 


electric consumer in the towns in 
question a little sheet was sent as 
shown in Fig. 1. This called attention 
to a series of advertisements which 
were placed in the daily papers. 


copy included the first two cartoons 
and in addition a third showing Mr. 
Kool-Husband sweltering in his office. 
The next showed him going into an 
electrical shop and purchasing an elec- 


General View of Lamp Display. 


Center Table in Showroom, 
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tric fan. He was next shown in his 
office enjoying the refreshing breezes. 
The series was continued by bringing 
his wife into the limelight, showing 
her in a hot kitchen and afterwards in 
her husband’s office, in the electric 
shop and in her sitting room. The 


Fig. 2.—Fifth Advertisement in Fan Campaign. 


successive pieces of copy are shown 
in Figs. 2 and 3. The most important 
part of the campaign was the fact that 
each advertisement contained cartoons 
of all the advertisements previously 
used, thus building up the interest and 
inducing people to watch for the se- 
ries. 

An announcement of the plans was 


The Result 
Is Pleasing 


Nr. Kool-husband. 
finds that a penny 
spent in operating 
a fan is a good 
investment when 
judged by the in- 
creased work he is 
able to do.. 


- TEXAS POWER & LIGHT COMPANY 
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sent to each electrical contractor and 
dealer in each of the towns and it was 
pointed out that to get full benefit 
from the advertising it would be to 
their advantage to carry local adver- 
tising of their own, asking the news- 
papers to run their copy on the same 


No. 81-6 


page as that of the _ central-station 
copy. 

The offer was also made to con- 
tractors to supply suggestions for fan 
copy to be used in these local adver- 
tisements. This service was rendered 
without charge. It was also suggested 
that the advertising be accompanied 
with an appropriate fan window dis- 


E TEXAS POWER & LIGHT COMPANY 


Fig. 
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play and where possible to make the 
display a moving one. For instance, 
instead of a stationary fan in the 
window it is better to use one with 
ribbons fluttering, as this secures 
much more attention from the passing 
public. 


The Contented 
| Hool-familyp 


Is there any reason 
why your family 
should not be jüst 
as comfortable when 
the cost of comfort 
is so low See your 
electrical dealer to-- 
day 


No. 81-9 
3.—Ninth Advertisement. 


The final element in the campaign 
was the sending out each week of bul- 
letins in the shape of a telegram and 
bearing a heading “New Business Co- 
Operative Letter-Gram,” accompanied 
by a zigzag lightning stroke. These 
bulletins gave figures for the number 
of fans connected in the various towns 
for each week. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Nnn SE 


SL PNSEINSRSANSANE NONE SER SUNT RE RER ATASS, ` 
eee yi gs 


ON ee ee 
Se ER OES 


BUSINESS HINTS FOR DEALER 
AND CONTRACTOR. 


By G. D. Crain, Jr. 


Specialization Pays. 

Specialization in salesmanship is 
usually the most effective plan. The 
man who is doing one thing, studying 
one thing, selling one thing, can pre- 
sent his proposition in a way the cus- 
tomer cannot resist. On the other 
hand, the solicitor whose ideas and 
energy are spread out over a large line 
is not able to handle each with the 
“punch” provided by the specialist. 

One large concern, which handles 
contracting in addition to the sale of 
electrical merchandise, has three nien 
on the street. One devotes his atten- 
tion to wiring exclusively. He doesn’t 
pay any attention to the fixture end 
of the business at all. The concern 
has -a fixture expert who handles this 
field, featuring at present sales on a 
well advertised specialty for which the 
firm recently secured the agency. The 
third specialist is giving his entire time 
and attention to sales of rectifiers, de- 
mand from garage owners and motion- 
picture-theater operators having proved 
sufficient to give him all that he needs 
to do to keep busy. 

“We find that by having men who are 
specialists in these various lines,” said 
the head of the company, “the cus- 
tomer gets better service, and we han- 
dle the business with the least possible 
friction. It works well all around.” 

FoHowing Up the Inquiries. 

Manufacturers of electrical goods are 
doing so much advertising of a con- 
structive, convincing kind that they are 
receiving thousands of inquiries for 
their goods from consumers. These 
inquiries are distributed among the 
dealers who are handling their prod- 
ucts in the various communities. 

Illustrating the number that are be- 
ing produced, one representative dealer 
received five in one day recently, and 
the number was not out of the ordi- 
nary. 

“We have found these inquiries very 
valuable,” he said. “They sometimes 
come from people who inquire out of 
curiosity, but in most cases the in- 
quiry means business. We follow them 
up promptly, most of them being dis- 
posed of the same day they are re- 
ceived. We have a man with an auto- 
mobile, much of whose time is taken 


up with the pursuit of inquiries given 
us by the manufacturers. They lead 
to business as a rule, but the important 
thing is to handle them before they 
get ‘cold. The customer who wrote 
in asking for information will have lost 
interest if you delay getting to him too 
long.” 
Co-operating on “Shorts.” 

“No customer ever goes out of our 
store without getting what he came 
for,” said a successful electrical dealer. 

He went on to explain that while 
his stock is of course not absolutely 
complete, he has an arrangement with 
a number of other retailers, whereby 
each of them uses the others’ stocks 
when_the occasion arises. 

“If somebody comes in and calls for 
an article we don’t carry, or which hap- 
pens to be out of stock at the time,” 
he said, “we telephone to one of the 
other stores and locate the item. Then 
we send for it, or notify the customer 
that it will be delivered, and thus show 
that we are able and willing to sup- 
ply anything in the way of electrical 
goods. 

“The merchandise handled in this 
way is billed to us at the regular re- 
tail price, less 10 per cent. This gives 
us a chance to handle the item, since 
we have practically no overhead on it, 
and at the same time the other fellow 
gets his share of the profit. 

“Our bills with other electrical stores, 
and theirs with us, often run to $40 
or $50 a month, showing the extent 
to which this feature is made use of. 
It is a very valuable bit of co-operation, 
I can assure you. 

“The calls which we receive are of 
course made note of, and.if we find 
that there is a good demand for a line 
which we have not put in stock, we 
proceed to carry it.” 

Service to Motor Users. 

The electric motor is not absolutely 
trouble-proof, though compared with 
most mechanical appliances it is very 
free from anything of that sort. Now 
and then, however, a unit will be put 
out of commission, and then it is up to 
the dealer to take care of the customer 
in the best possible fashion. 

This consists m many cities of re- 
placing the motor which is being re- 
paired with another of the same ca- 
pacity, so that the work of the user 
may go on without any delay. This is 


a development of service which makes 


it necessary for the dealer to carry a 


stock of motors sufficiently varied to 
take care of the needs of his customers 
in this respect, but it also demonstrates 
the complete convenience and great ad- 
vantage of using electric power. The 
consumer who, in spite of a disabled 
motor, is able to go ahead in short 
order with another, supplied and put in 
place by the dealer, is bound to be a 
booster for electric power; for, if his 
steam plant got out of fix, or any of 
his mechanical transmission equipment 
went wrong, he would be compelled 
to suffer loss and irritation by rea- 
son of his consequent inability to 
operate. 
Clean Up After Wiring Jobs. 

A good way to make money is to 
clean up thoroughly after every wiring 
job. Perhaps the better way to put it 
would be to say that this is a good way 
to avoid losing money. Of course, 
where the contractor is handling work 
on a percentage basis, the loss of ma- 
terial falls on the owner, but it is bad 
business from any standpoint to be 
wasteful in this respect. 

A contractor who has a representa- 
tive business, as to size, recently 
pointed to the $400 runabout which his 
city solicitor is using in his work. 

“I bought that with the money I got 
for the copper I have been accumulat- 
ing,” he explained. “Our men have to 
turn in all of the scraps and odds and 
ends from every job. The insulation is 
burned off and the scrap wire piled. 
Owing to copper having been pretty 
low, I have been holding it, and had 
accumulated several thousand pounds 
when I decided to sell recently, in view 
of the attractive prices being quoted. 
The automobile is the result.” 

Is there any better evidence of the 
desirability of carrying out the clean- 
up policy? 

Departmentizing the Stock. 

One of the best plans the electrical 
merchant can use is that of depart- 
mentizing his stock, so that his daily 
sales will show from what sections of 
the stock the business is coming. This 
will be of advantage in a number of 
ways. It will show what kind of mer- 
chandise is proving most popular, and 
will also suggest the sorts that need 
stimulation in some way. 

Where a cash register is in use, it is 
possible to develop this information 
without any difficulty, as most of the 
registers have attachments for indicat- 
ing the origin of the sale, as to the 
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department, as well as the salesman 
handling the transaction. If no register 
is being used, the sales slip made out 
by the clerk could easily indicate the 
required information. The department 
could be shown by number or letter, 
the latter probably being the most con- 
venient way. 

Departmentizing plans would vary 
with the store. That with a large 
stock would probably find it necessary 
to make its groupings rather inclusive, 
while the dealer handling comparatively 
few lines would be able to go into more 
detail. Fans would of course be a 
separate section of almost any store, 
while electric signs would also come 
under its own head. Separation of the 
numerous lines of novelties would be 
harder to make. Washing-machines 
would be important enough for a sep- 
arate department, but curling irons, per- 
colators, flash-lights, etc., might all be 
grouped together under one general 
head. 
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ELECTRIC ELEVATORS, OPERA- 
TION AND MAINTENANCE,.—ITT. 


By A. C. Bender. 


Automatic Electric Elevators. 

In apartment buildings or places where 
an elevator is required only at long in- 
tervals, the automatic elevator can be 
used to good advantage and with econ- 
omy. In essential features it is the same 
as other types of drum elevators. The 
novel part of this elevator is its con- 
trol. 

A push-button is located at each floor 
for controlling the direction of the car, 
and in the car is a series of push-buttons, 
cne button to each floor, and one extra 
button named the Stop Button. This but- 
ton when pushed will bring the car to a 
dead stop irrespective of having pushed 
a starting button. 

When operating the car the passenger 
wanting to use same pushes button at 
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Fig. 21.—Wiring Diagram for Otis Automatic Elevator. 


An Automatic Pumping Equip- 

ment. 

The installation here described was 
installed for pumping water occasion- 
ally out of a cellar where the floor was 
arranged to drain into a catch basin, A. 
In this catch basin two water-tight 
cans, B, B, were fastened to a vertical 
rod, D, which connected with a cord 
running over two pulleys and support- 
ing a weight, I. When the water lifts 
these floats in the catch basin, the 
weight I will descend and the knob, J’, 
on the cord, will close the knife switch 
K. This closes the circuit through the 


motor and starts the pump in operation. 
When sufficient water has been pumped 
out and the floats have been lowered 
sufficiently to bring the knob, J’, up to 
the handle, L, of the switch, the switch 
will be opened and the motor stopped. 
The motor is belted to the driving wheel 
of the pump, N. Q is a pipe connect- 
ing the catch basin with the pump and 
O, the discharge pump leading outside. 

This equipment has been in operation 
for a year and has not given any difh- 
culty, which is evidence of its prac- 
ticability. 

F. J. Vevia. 


landing, the car will then start automatic- 
ally and stop or the floor the button was 
pressed on, and unlock the door. The 
passenger can now run the car, after 
closing the door, by pressing the button 
marked with the floor desired. 

The automatic elevator is made safe 
with open-door switches, limit switches. 
etc. The open-door switch prevents the 
car from running should any door in 
the shaft remain open, or if any one is 
getting on or off the car. 

Automatic elevators have a magnet con- 
troller board, similar in many respects 
to a car-controlled machine. They are 
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Fig. 22.—Wiring Diagram for Push-Button-Control Elevator with Non-Interference Switch. 


arranged with floor magnets that are en- 
ergized by pushing the button either in 
the car or on a landing. This action 
closes the circuit on starting current 
and brakes, and automatically remains 
closed until car reaches its destination 
or is stopped by the stop button. 

Fig. 21 is a wiring diagram of an Otis 
automatic elevator. Considerable im- 
provements have been made in late years 
in the design of automatic elevators, but 
the working principles are the same. 

The electrical operation can be traced 
out in the wiring diagram by starting at 
the main direction switch A. When the 
magnet coil B is energized, the switch is 
pulled towards B and makes connection 
with the lower contact as indicated by 
dotted lines, assuming now that the car 
moves up when magnet coil B is ener- 
gized and down when C is energized. 

Switch D closes the main circuit. 1, 2, 
3, 4 are the small floor magnets; 5, 6, 
7, 8 are the push buttons at each floor; 
and 9, 10, 11, 12 are door contacts. As 
will be seen, these contacts are connected 
in series and are connected together as 
shown only when all of the doors of the 
shaft are closed. Should a door open, the 
circuit is broken and it is impossible to 
start the car. 

At E are shown two switches for cut- 
ting out the resistance and the series-field 
coils that operate by magnet M. F is 
the floor controller driven from the wind- 
ing drum. Assuming the car is going up, 


the controller will turn in the direction 
of the arrow and contact G slides from 
under H, H, H, and I in proper order. 
At the same time contact G is coming in 
contact with J, H, H. 


When switch A is pulled by coil C, con- 
tact is broken between the auxiliary con- 


tacts a, a, thus opening the circuit through 
coil B. Also when A is operated by coil 
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B, contact is broken between contacts b, b, 
thus opening the circuit through coil B. 
Also when A is operated by coil B, con- 
tact is broken between contacts b, b, thus 
opening the circuit through coil C. 

It is now impossible for both B and C 
to be excited at the same time. When 
switch E makes contact at R, contact is 
broken between c and c. When contact is 
made at R, contact is broken between 
D and D. 

When the armature of magnet M, is 
drawn up, contact is broken between 
points e, e. When the armature of M: is 
attracted, contact is made between points 
f, f. When magnets 1, 2, 3,4 operate, con- 
tact is made between 4 and 4, 3 and 3, 
etc. When buttons 1, 2, 3 or 4 are pressed, 
contact is made between wire G and the 
wire running to the floor magnet corre- 
sponding to the button that has been 
pressed. 

In Fig. 23 is shown wiring diagram 
of an alternating-current six-floor combi- 
nation car switch and push-button-con- 
trol elevator manufactured by Kaestner & 
Hecht Company. This car can be used 
as a push-button elevator or controlled 
from car only. Car switch will be seen 
in the diagram so connected. 

Fig. 22 is a wiring diagram of a six- 
floor push-button-control elevator with 
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Fig. 23.—Wiring Diagram for Aiternating-Current Elevator with Combination Car Switch 
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non-interference switch. On this type of 
machine controlling magnets are mounted 
on front of board and are not shown 
here. 
———— 
Unique Fixture Display. 

The N. C. Pickard Electric Company, 
1323 Grand Avenue, Kansas City, Mo. 
has a clever advertising device in con- 
nection with the show window that 
strikes the eyes of many thousand peo- 
ple every day. Grand Avenue is a main 
thoroughfare, and street-car pas- 
sengers, as well as pedestrians, see this 
display feature—they can’t help seeing 
it, for it is moving—a moving platform 
bearing electrical devices visible 
through a small opening in a white 
glazed-brick sill. Those who pass 
along the sidewalk can see into the 
window and through another opening, 
in the floor of the display window, 
down upon the moving platform. 

This platform is about ten feet in di- 
ameter, and circular, situated under the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


has its own switch by which it may be 
lighted seperately; the portables are 
lighted in groups, according to prices; 
the glassware is lighted by switches il- 
luminating a shelf at a time. In the 
middle of each room is a table bearing 
a switchbox; in each switchbox is a 
series of sockets for testing lamps. 
The plan of the display, as well as the 
scheme of lighting, was devised by Mr. 
Pickard, and the switchboxes were 
made in the shop. 
a or ae 
Among the Contractors. 

Announcement has been made that 
the Speilman & Baker Electric Com- 
pany, of Butler, Pa., has dissolved, John 
A. Baker, junior member of the firm, re- 
tiring. W. G. Speilman will now be the 
sole owner of the firm, which will be 
known as the Speilman Electric Com- 
pany. The concern is well known in 
western Pennsylvania. 


The Harry I .Wood Company, Louis- 
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will hereafter be known as Thew & 
Luhr. The business will be conducted 
at 110 North Fifteenth Street. The 
president and manager of the company 
is H. H. Thew, the vice-president and 
secretary is W. E. Luhr, and the treas- 
urer is M. L. Thew. 


Thomas McGoey, 100 North Third 
Street, Grand Forks, N. D., on May 15 
bought out his former partner, E. J. 
Bennie, and will continue alone in his 
general construction business. Mr. 
IMcGoey does all kinds of electrical re- 
pairing and handles a full line of sup- 
plies. He has also an official service 
station for the Willard Storage Battery 
Company. 

—————_ M 
Illinois Electrical Contractors’ 
Meeting Postponed. 


The semi-annual meeting of the Elec- 
trical Contractors’ Association of Illi- 
vrois has been postponed from the date 


Exterior of N. C. Pickard Store. 


floor of the display window and on a 
level with the sidewalk. It is pivoted, 
and kept revolving by means of a 
small motor. It has a larger area for 
the display of electrical apparatus and 
lighting equipment—and a spectator 
watching the sill orifice a moment can 
see all of it. Larger articles are dis- 
played on the usual window floor. The 
motor keeps the moving platform or 
wheel, as it is locally called, in motion 
until 10 o’clock at night; the cost of 
operation does not exceed 15 cents a 
day. 

Last winter this company completed 
the equipment of its display rooms, of 
which there are four: One for office 
equipment, one finished in mahogany 
with white ceiling for semi-indirect 
lighting fixtures; one in green, for mod- 
crate-priced fixtures and glassware, one 
in oak for cheaper fixtures. All the 
ceiling, bracket and portable fixtures 
are equipped with lamps, and there are 
lamps under all the articles of glass- 
ware. In the case of the fixtures each 


ville, Ky., has been awarded the con- 
tract for installing the electrical equip- 
ment in the new plant of the Columbia 
Sanitary Manufacturing Company, 
which will make plumbers’ supplies and 
plumbing fixtures. There will be a total 
of 30 high candlepower lamps and seven 
motors.’ 


Seymour Taylor, Glens Falls, N. Y., 
has received contracts for furnishing 
and installing complete electric lighting 
plants, including engine, generator and 
storage battery in the following: C. H. 
Bogle’s hotel, at Schroon Lake; Owl’s 
Head Inn, Keene; Trout House, Hague; 
G. A. Rogers, Friends Lake; Henry 
Goldman, Upper Saranac; camp for 
Hugh McCulloch, Assembly Point; wir- 
ing three cottages, Sabbath Day Point 
House, Lake George. 


The name of the West Side Electric 
Company, Omaha, Neb., has been 
changed but the constitution of the 
company remains the same. The firm 


Display Room with Table and Switch Box. 


previously announced, and will be held 
in Peoria, June 25 and 26. The Peoria 
contractors are making extensive prep- 
arations for this meeting, and a profit- 
able time is looked forward to. 

In addition to these business meet- 
ings there will be a ball game between 
the contractors and the supply men on 
Saturday afternoon, while the custom- 
ary banquet will be held Saturday even- 
ing. Entertainment will be provided 
for on Friday night, the exact nature 
of which has not been announced. 


/ ———— M 


Kansas Contractors Elect Officers. 

The Kansas Electrical Contractors’ 
Association held its annual meeting at 
Topeka, Kans., on May 22. The fol- 
lowing officers were elected: I. C. 
Bushong, Ottawa, president; J. A. Mer- 
cer, Topeka, vice-president; R. N. Sut- 
ton, Wichita, secretary; H. S. Lee, To- 
peka, treasurer. The next meeting 
will be held in Kansas City, Mo., on 
July 10. 


June 5, 1915 


Public 
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Service Commissions 


Conducted by William J. Norton 


IDAHO. 

The Lewiston-Clarkston Improve- 
ment Company. The application of the 
company for permission to depart from 
the rules laid down by the Commission 
with regard to overhead-line construc- 
tion was denied. The company had 
purchased a supply of cross arms which 
did not conform to the code promul- 
gated by the Commission and asked to 
be allowed to use them. 


MAINE. 

The Penobscot Bay Electric Com- 
pany was authorized to issue its first- 
mortgage five-per-cent gold bonds, due 
January 1, 1929, to the amount of 
$21,000, to be sold at not less than 90 
per cent of their par value and accumu- 
lated interest. An issue of common 
stock, to the amount of $9,300, was also 
authorized to be sold at not less than 
par. 

In the Black Stream Electric Com- 
pany case (reported in ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, May 22, 
1915, page 955), the Commission stated 
that it is not in favor of authorizing 
new corporations to issue stock at less 
than par. Criticisms arising from mis- 
understandings regarding the effect of 
this decision have reached the Com- 
mission, and in its decision in the Pe- 
nobscot Bay case a further explanation 
of its policy affecting the issue of stocks 
and bonds is given. The following is 
an extract from that explanation: 

“There is a well defined distinction 
between the issue of common stock and 
of bonds. The former is an evidence of 
the relative ownership of certain indi- 
viduals in an enterprise. It carries with 
it no promise to pay anything except a 
pro rata division of the net earnings, 
and, in case of liquidation, of the net 
assets of the corporation. The cer- 
tificate means to the inexperienced just 
what it recites on its face—that the 
holder has invested in the plant so 
much money, and that the plant has 
been enriched to that extent. It is 
safer for it to mean the same thing to 
all persons. If a corporation is pro- 
moted for legitimate business, as this 
one appears to have been, nothing is 
gained by certifying that a person who 
has actually paid less than one hundred 
dollars into the treasury has paid in full 
for one-hundred-dollar certificates. If 
it is promoted for stock-selling pur- 
poses, such a certificate may aid in im- 
position upon the public. We believe 


that in the long run this policy will se- 
cure the best results. 

“On the other hand, a bond, like a 
promissory note, is a promise to pay a 
certain sum of money at a certain time 
with interest at a fixed rate. At what- 
ever price it is sold the amount of the 
debt and the value of the owner’s in- 
terest is definitely fixed. In practice 
it makes little difference whether its 
rate is four per cent or six per cent. It 
is bought and sold on the basis of what 
it will actually earn during its life, at 
its fixed rate, on the money paid for it. 
Its price must always depend upon the 
current rate of money for similar in- 
vestments.” 

Moosehead Telephone and Telegraph 
Company. The Commission has au- 
thorized the New England Telephone 
and Telegraph Company, the Northern 
Maine Telephone and Telegraph Com- 
pany, and the Moosehead Telephone 
Company, three companies operating in 
what is known as the “Moosehead 
region,” to effect a consolidation under 
the Moosehead Telephone and Tele- 
graph Company. The latter company 
is a new corporation formed for the 
purpose of acquiring these properties 
and serving the region through one or- 
ganization. The Commission found 
that the patrons of the three existing 
companies were not and could not be 
adequately served by the companies op- 
erating separately, and that the pro- 
posed consolidation under the new man- 
agement is reasonable, desirable and 
necessary in the interests of the public. 

A valuation was made to determine 
the reproduction cost of the properties 
to be used in determining the present 
value. In the case of the New England 
Telephone & Telegraph Company its 
plant and properties had been kept up 
to date, so that the element of obso- 
lescence and inadequacy did not ma- 
terially decrease the present value be- 
low the reproduction cost. In the cases 
of the Northern Maine Telephone & 
Telegraph Company and the Moose- 
head Telephone Company obsolescence 
and inadequacy reduced the reproduc- 
tion cost about 18 per cent, and this 
was necessary on account of the man- 
ner in which the lines of each of these 
companies were originally built, the 
failure to make necessary repairs and 
the failure of each company to keep 
its plant and equipment up to date, re- 
sulting in the necessity of expending a 
considerable amount of new money in 


bringing each of these plants to a con- 
dition where proper service could. be 
given. 

The Moosehead Telephone & Tele- 
graph Company was authorized to issue 
its capital stock to the amount of 
$170,200, the exact amount required for 
the purchase of the franchises and prop- 
erties of the three companies, as fixed 
by the engineer, and as agreed to by 
the selling companies. 


. MASSACHUSETTS. 
Marlborough Electric Company. The 
Massachusetts Board of Gas and Elec- 
tric Light Commissioners has issued a 
decision fixing the maximum price for 
electricity sold by the Marlborough 
Electric Company. Petitions were re- 
ceived asking for a reduction in the 
company’s rate for commercial light- 
ing in Marlborough, Northborough 
Southborough, Westborough and Ber- 
lin. A valuation was made by an en- 
gineer for the city of Marlborough. 
The decision says: “The theory ad- 
vanced by the city practically conceded 
that the cost of the property, which is 
useful and efficient, for the prosecution 
of the company’s business, under exist- 
ing conditions is a controlling factor in 
determining the rate. But it also 
claimed that no allowance should be 
made for property which has been su- 
perseded by a permanent arrangement 
for the purchase of electricity from out- 
side sources, on the ground that had 
there been a wise administration of the 
company’s affairs these losses would 
have been anticipated and provided for. 
In the absence of evidence of misman- 
agement or dishonesty the Board be- 
lieves that under the long established 
policy of the Commonwealth all the 
paid-up capital honestly and prudent- 
ly invested should, under normal condi- 
tions, be recognized in determining 
what is a fair rate, but it does not fol- 
low, however, that idle capital is to be 
on the same footing as the active. The 
Board distrusts a valuation as a de- 
cisive test of investment where actual 
cost of the property and the circum- 
stances under which it was acquired can 
be ascertained. It is also of the opinion 
that one of the important functions of 
depreciation, beside taking care of the 
daily wear and tear, is the anticipation 
of changes in the art, and in the pos- 
sible intervening conditions, which, al- 
though they may have little or no rela- 
tion to the/useful life of the physical 
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property, yet cannot ordinarily be fore- 
seen. It realizes, however, that a pru- 
cent management cannot always have 
provided fully for changes of this char- 
acter, and especially in the first stages 
of the industry, or in a case like this, 
where the business of the earlier years 
was not profitable. It believes that a 
proposition to allow the right of the in- 
vestment to a return, but to disallow in 
any substantial measure the obligation 
to keep it good, is not consistent or 
sound. Applied to this case the views 
which the Board has expressed do not 
result in a conclusion as to the allow- 
able return so different in amount from 
the claim made by the city as appre- 
ciably to affect a finding as to price. 
But the Board does believe that, under 
all circumstances, sufficient emphasis 
was not given to the need of a more 
adequate provision for depreciation.” 

The city’s engineer had allowed 7- 
per-cent return on the original cost, and 
a 3.5-per-cent allowance for deprecia- 
tion on the present value. The same 
engineer found that the maximum price 
was too high and might be reduced to 
10 cents and the secondary and other 
charges omitted. 

The Board discussed the situation as 
to rates as follows: “For a number of 
years the company has employed the 
so-called ‘demand’ system in its charges 
for electricity, both for light and power. 
In the consideration of this case, how- 
ever, it seems only necessary to consid- 
er the prices for commercial lighting. 
For a certain number of hours’ use a 
month of the lighting consumer’s de- 
mand, varying with the month, but ag- 
gregating 520 hours a year—known in 
the schedule as ‘primary usage’—the 
rate is 15 cents a kilowatt-hour. For 
all electricity consumed a month in ex- 
cess of this amount the rate is 12 
cents a kilowatt-hour. Where the cus- 
tomer guarantees a use of not less than 
four hundred of his demand a year, the 
rate for ‘primary usage’ is 20 and for 
‘secondary usage’ 6 cents a kilowatt- 
hour. The ‘primary usage’ under this 
yearly guarantee consists of a certain 
specified use of the customer’s demand 
a month, which varies with the month, 
but aggregates 400 hours a year. The 
demand is defined as ‘the greatest 
amount of electricity used by the cus- 
tomer at any one time,’ and, until auto- 
matically determined by the reading of 
a demand indicator, it is estimated by 
the company, in no case, however, at 
less than 108 watts. After an indicator 
is installed the demand is established 
by its highest reading during the 
months of November, December and 
January, for each year, beginning 
February 1. As a matter of fact, the 
company has few, if any, of such de- 
mand indicators installed on the prem- 
ises of its customers, and the demand is 
estimated at one-third of the customer’s 
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connected load, assuming each lamp 
socket to be the equivalent of 50 watts. 
In the application of the rate for guar- 
anteed use of the demand the latter is 
crdinarily determined in each case by 
observation of the number of lamps 
normally lighted at any one time. 
“The Board’s finding relates tn the 


i~aximum net price at which electricity 


may reasonably be required to be sold 
for any use. It may be proper to say, 
however, that the method which this 
company employs for applying the ‘de- 
mand system’ is so crude and liable to 
abuse as to lack such merit as is or- 
dinarily urged in favor of this system. 
It is believed that if the company is to 
continue to offer differentials, whether 
for light or power, the whole schedule 
may well be overhauled.” 

The Board recommends that the price 
tor electricity supplied by the company 
for any use shall not exceed 12 cents a 
kilowatt-hour, on and after June 1, 1915. 


WISCONSIN. 

Appleton Municipal Water Utility. 
The city of Appleton applied for a re- 
vision of its water rates, and a petition 
was also filed by private consumers, al- 
leging that the city did not bear its fair 
share of the cost of the service, but 
that a portion of the costs of fire pro- 
tection and service to public buildings 
is borne by the private consumers. The 
Commission discussed the proper busi- 
ness relationship between the city and 
its water utility, as follows: 

“It is held by some that inasmuch as 
the city has in the past paid interest 
on bonds and retired certain bonds dur- 
ing the period the plant has been owned 
by the municipality, these amounts so 
expended were in lieu of hydrant rental 
or fire protection payment. Amounts 
advanced by the city of Appleton for 
the retirement of water works bonds 
go to increase the city’s equity in the 
plant upon which it is entitled to a re- 
turn. The interest on the water works 
bonds, on the other hand, under the 
scheme of retiring $5,000 of bonds each 
year, is decreasing. If this interest is 
to be considered as payment for fire 
protection service it 1s at once seen 
that the payment will be decreasing 
each year. . . . 

“While the city of Appleton general- 
ly may be liable for the water works 
bonds this liability should be consid- 
ered as guarantor only for the payment 
of interest when due. The interest it- 
self should be met out of the water 
revenue, as was done during the last 
two fiscal periods, revenues from pri- 
vate consumers having been about suffi- 
cient to meet operating expenses and 
interest charges on bonds then out- 
standing. If the city of Appleton gen- 
erally desires to increase its proprietary 
interest or equity, it can do so by re- 
tiring the bonds they come due, out 
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of the General Fund. As the bonds are 
bought by the City General Fund the 
amount of issue will decrease and the 
equity increase. The interest payment, 
however, should always be met, as far 
as practicable, out of the revenues of 
the plant, derived from both general 
service and fire protection service, and 
not as at present, from the general 
service revenue alone. 

“A great many cities with municipal 
plants, Appleton included, fail to recog- 
nize the commercial nature of their wa- 
ter business, as distinguishing it from 
the general city departments, and as a 
result such city generally feels that it 
need not pay for service rendered by 
the plant. It can be readily seen that 
this is not the correct attitude. At the 
very best a city with a municipal plant 
must consider the water department a 
separate and distinct business enter- 
prise in which the city generally and 
the water department should be in 
much the same relationship as exists 
between the city and private concerns 
with which it deals.” 

In the valuation of the property of a 
municipal utility the Commission holds 
that an amount should be added 
to operating expenses for interesf 
taxes and depreciation. “This Com- 
mission has held that a municipal 
corporation is entitled to a return 
upon the investment the same as 
in the case of a private corporation, but 
cities are often satisfied with a some- 
what lower rate, in order to give the 
consymer some advantage in taking 
service from such a plant. The city 
pays 4.5 per cent interest on the bonds 
issued to cover the water plant. In 
the succeeding calculations we shall as- 
sume a rate of return of 4.5 per cent on 
the plant investment. . . 

“It is not customary in a municipal 
flant actually to assess taxes against 
the plant, but if such items as taxes 
and interest are not considered in fixing 
rates for private consumers, it would 
seem that these consumers would be 
favored as against the taxpayers. In 
others words, every factor must be con- 
sidered in calculating a schedule of 
rates for a municipal plant, that proper- 
ly enters into the cost of furnishing 
water, so that the water user and not 
the taxpayer will pay the cost of fur- 
nishing water.” 7 : 

The members of the Commission’s 
staff making the investigation reported 
that it was almost impossible to secure 
necessary information, because of lack 
of records. The Commission says: 

“This confirms that the failure of the 
city of Appleton to comply with the 
law, and the repeated request of this 
Commission and provide and install a 
proper system of accounts for its water 
works render efficient operation and the 
determination of the cost of the plant 
very difficult.” 
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No allowance has been made for de- 
preciation. The Commission states that 
even upon the portions of the plant 
recently installed depreciation must be 
recognized. “This larger part of the 
distribution system, etc., has been in- 
stalled for a considerable period and 
depreciation has been going on contin- 
ually during this time. While a new 
plant will not show a depreciated con- 
dition shortly after its construction 
such provision for depreciation is very 
sure to become necessary sooner or 
later through one cause or another. 

“Such earnings as were obtained in 
excess of direct operating expenses, or- 
dinary maintenance and taxes were ap- 
parently applied to make returns upon 
the invested capital or were reinvested, 
as new capital. Had a depreciation re- 
serve been kept by the utility from the 
beginning it 1s obvious that such an- 
nual reservations would have corre- 
spondingly decreased the net earnings 
of the utility and increased any deficit 
which may have occurred. 

“The effect of including in the cost 
new the large recent investments in 
property, against which little deprecia- 
tion can yet be considered to have ac- 
crued, will obviously be to increase the 
ratio between present value and cost 
new. The difference between these val- 
ues, theoretically, at least, should be in 
the assets offsetting the depreciation re- 
serve, in order to preserve the property 
and the investment represented by it. 

“When it is necessary to compute de- 
preciation the rate should be determined 
vpon the basis of cost new and the com- 
posite life of the property to be de- 
Preciated.” 

In the valuation of the property of 
the water utility, the question of allow- 
ing for discarded property was dis- 
cussed as follows: “As the discarded 
equipment is no longer used or useful 
for service under ordinary conditions, it 
should probably be eliminated from the 
valuation for rate making purposes. 
The statute limits the scope of the in- 
vestigation to ascertaining the value of 
the active property of the utility. Sec. 
1797M—3, Ch. 499, laws of 1907. | 

“This Commission has previously dis- 
cussed the question of non-operating or 
discarded property: 

“When such non-operating property 
is held by a utility, the only war- 
rant for its retention 1s expected sav- 
ings and additional net income. This 
being the case, an addition to the 
physical value of the plant for non-op- 
erating property can be justified for rate 
making purposes only when the income 
expected therefrom is added to the 
actual income or is deducted from oper- 
ating expenses. Therefore, whether or 
not this non-operating equipment may 
profitably be kept on hand, is a matter 
which need not be passed upon for the 
purposes of this case; the relative 
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economy of holding non-operating 


‘property as against purchases at such 


time as the equipment in question may 
be needed, is a matter concerning which 
the management must use its own judg- 
ment. The simplest equitable method 
would be, it seems, not to consider these 
investments in the determination of 
rates. In re Appl. La Crosse Gas & 
Electric Company, 1911, 8 W. R. C. R. 
138, 164. 

“In view of the facts disclosed by our 
analysis in this case, it appears that an 
allowance of about $1,240 per year for 
amortization of investment in non-op- 
erating property will be equitable under 
the circumstances. This will allow the 
investment to be wiped out in about 
thirty years on a four-per-cent sinking- 
fund basis.” 3 

The Colfax. Telephone Exchange 
asked for authority to increase resi- 
dence rates from $1.00 to $1.50, the rate 
for business service. The Commission 
says: “Although the total revenues to 
be produced by the proposed changes 
would not increase the company’s re- 
turn to the point of unreasonableness, 
we believe that a proper distinction be- 
tween residence and business service 
would hardly warrant the establishment 
of the same rate for single party resi- 
dence service as for single party busi- 
ness service, although there is no ques- 
tion that a higher rate for single party 
residence service than for two, three or 
four-party residence service is justi- 
fiable. We believe that a rate of $1.25 
per month for single party residence 
service should be authorized in this 
case.” 

The company also proposed to put in 
effect a rate of $2.00 per month where 
service is maintained for less than one 
year, with a charge of $2.00 for install- 
ing and $2.00 for disconnecting the tele- 
phone. The decision says: “That some 
addition to regular rates should be 
made in the case of short time service 
would appear to be unquestionable, but 
the amount proposed by the company 
appears to be unnecessarily greater than 
the rates on a yearly contract basis. It 
may be that there are local conditions 
which would justify the rate suggested 
by the utility for short time service, 
but if there are such conditions the 
Commission has not been apprised of 
their existence. Therefore, we believe 
that in establishing a short time rate 
we should be guided in a general way 
by the practice in other places. If the 
charge for service on a short time basis 
be fixed at 50 per cent in excess of 
the charge for service on yearly con- 
tract basis, with a provision that the 
minimum charge shall be the charge for 
three months’ service, we think the 
company will be fully protected without 
placing any unreasonable burden upon 
short time users. It will be a reason- 
able requirement to insist that short 
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time users pay their charges in advance 
and that unless paid in advance before 
the 10th of the month the company may 
discontinue service.” 

The Commission also authorized the 
company to put in effect a charge of 
$1.50 for changing the location of tele- 
phones. 

The Morris Telephone Company was 
authorized to increase its rates for tele- 
phone service, in the town of Morris, 
Shawano County. The Commission 
states that the rates formerly in effect 
were too low to enable the company to 
permanently furnish good service with- 
out endangering its financial condition, 
but that with the adoption of the new 
rate schedule, there will be no reason 
for exempting the company from com- 
pliance with the general rules for 
service. 

A similar order was issued upon the 
application of the Cameron Farmers’ 
Telephone Company for authority to 
increase rates in the village of Cameron. 
The policy of the company with regard 
to expenditures had been very conserv- 
ative, and the opinion says “it seems 
evident that proper operation and main- 
tenance to give even a reasonable 
standard of service cannot be perma- 
nently carried on on as economical a 
basis as has heretofore existed.” 

i — enee 

Federal Employment Offices. 

The United States Government, 
through the Department of Labor, has 
inaugurated as a part of the Division 
of Information a country-wide employ- 
ment bureau. It is the belief of those 
connected with the work that it will 
go far toward improving business con- 
ditions in the United States. The under- 
lying principle of the work is, perhaps, 
best expressed by the Secretary of the 
Department of Labor in the following 
words: 

“The Department of Labor . .. has 

established distribution branches 
throughout the country for the purpose 
on the one hand of developing the wel- 
fare of the wage earners of the United 
States and improving their oppor- 
tunities for profitable employment, and 
on the other hand of affording to em- 
ployers a method whereby they may 
make application for such help as they 
need, either male or female, citizens or 
alien residents, and have their wants 


supplied through said distribution 
branches.” 
Comparative statistics show that 


there has been in some portions of 
the United States a surplus of labor, 
while in other portions a deficiency. 
It is believed that this condition will 
be almost, if not entirely, eliminated 
by this work. l 

The United States has been divided 
into eighteen sections, or distribution 
zones, and in each of these an em- 
ployment office has been opened. 
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New Electrical and Mechanical 


Appliances 


An Electrically Wound Time 
Switch. 

One of the things that has retarded 
the more general use of time switches 
has been the necessity for periodically 
winding the clock mechanism control- 
ling them. Depending on whether the 
clock used was a one-day or eight-day 
timepiece, it has been necessary to give 
regular attention to this feature either 
every day or every week. 

To overcome this disadvantage 
there has been placed on the market 
an electrically wound time switch in 
which are also embodied other inter- 


Electrically Wound Time Switch. 


esting features. This device has a spe- 
cially built clock mechanism which was 
designed to meet the requirements for 
this time switch. No clock element 
available on the market was found sat- 
isfactory and of sufficient ruggedness 
to meet the conditions. The distinctive 
element in this clock is the very rugged 
escapement which was especially built 
for the purpose. This is of substantial 
construction and is accurately balanced 
so as to withstand the hard service at 
extreme temperature changes. The es- 
capement is made in a unit mounted 


on the top plate of the clock where it 
can be replaced, should this be neces- 
sary, without removing any part of the 
clock itself or the switch. The clock 
is built with heavy gears and pinions. 
The shafts of the escapement are ver- 
tical so as to reduce friction to a mini- 
mum. 

Very heavy springs are used in the 
clock and these are kept fully wound 
at all times. As the springs run down 
they close the contacts fora small elec- 
tric motor which rewinds the springs 
through a set of differential gears. By 
this means the springs are regularly 
wound to even tension. As soon as 
the springs are wound to this point 
the motor is automatically stopped. 
The springs have sufficient power so 
that they will continue running the 
clock mechanism for a long period 
after the supply of current to the mo- 
tor might be interrupted. Should the 
power be off, the contact for the wind- 
ing motor is left closed so that when 
the supply is restored the motor im- 
mediately starts up and winds the 
springs to a normal tension. In nor- 
mal operation the electric winding of 
the clock consumes about three min- 
utes every four hours. No solenoids 
are involved in the winding or in the 
control of the motor. 

The switch mechanism is operated 
separately from the clock, so that no 
load is imposed on the timing mechan- 
ism. A special tripping device is pro- 
vided for releasing the switch with the 
minimum possible friction. This is 
controlled through a set of gears from 
the clock springs; this was an addi- 
tional reason for making the latter 
powerful. The switch is of the rotary 
snap type and, by the selection of the 
proper type of switch, a great variety 
of combinations can be obtained. Thus 
the switch can control one, two or 
three circuits of either two-wire or 
three-wire type and these can be oper- 
ated independently or together in vari- 
ous combinations. Switch operations 
are not restricted to turning circuits 
on and off once each day but the 
switch may be operated as frequently 
as conditions require. 

These switches in the standard size 
have a capacity up to 35 amperes at 
any voltage up to 250. Switches of 
larger capacities and for higher volt- 
ages are specially built to meet re- 
quirements. They are suitable for con- 


trolling automatically any circuit up to 
their capacity. The cover of the switch 
is dustproof and waterproof; by re- 
moving it all parts of the mechanism 
are immediately accessible. All parts 
of the clock and switch are white- 
nickeled. This with the fine exterior 
finish makes the outfit of attractive ap- 
pearance. Operation being entirely au- 
tomatic, so that it is merely necessary 
to inspect and oil the equipment twice 
a year, makes these devices suitable 
for a great many more services than 
the ordinary hand-wound time switch. 
These switches are manufactured by 
the Minerallac Electric Company, 400 
South Hoyne Avenue, Chicago, III. 


Benjamin Semi-Direct Lighting 
Unit. 

A simple but effective lighting unit 
of the so-called semi-indirect type has 
just been announced by the Benjamin 
Electric Manufacturing Company, 128 
South Sangamon Street, Chicago, II]. 

The construction of this fixture is at 


New Semi-Direct Fixture. 


once apparent from the illustration 
herewith, which shows it equipped with 
the conventional canopy and brass 
chain. The ventilating hood and six- 
inch holder are of brass, and support 
a sixteen-inch opal-glass_ reflecting 
dome, while suspended below the lamp 
is an opal-glass bowl eight inches in 
diameter, which operates to diffuse the 
direct light from the lamp, spreading 
the glaring unbroken rays of light that 
dazzle and injure the eye. 

Benjamin porcelain sockets are fur- 
nished with this fixture in either me- 
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dium or mogul base. These sockets 
have an added feature in the Benjamin 
lamp grip, which effectively prevents 
the lamp from loosening through the 
most severe vibration. Altogether the 
new Benjamin unit is an attractive fix- 
ture and one in which marked attention 
has been given to efficiency. 

Sian eel eae 


A New Flickering and Dimming 
Excess Indicator. 

The increasing popularity of the con- 
trolled flat rate for very small custom- 
ers on central-station lines has brought 
with it a demand for new types of con- 
trolling instruments. 

The Pittsburgh Electric Specialties 
Company, Pittsburgh, Pa., has recently 
perfected and placed on the market a 
new flickering and dimming excess in- 
dicator to meet the demand for an in- 
strument that will cut into the circuit 
automatically and reduce the current 
supply below the adjusted load when- 


Flickering and Dimming Excess indicator 
With Cover Removed. 


ever an attempt is made to use a flat- 
iron or other large-current-consuming 
device, whether the lamps are in circuit 
or not. 

This instrument operates on the same 
principle as the well known flickering 
excess indicator, by causing the lamps 
to flicker whenever an overload of 
lamps is placed on the circuit, and, in 
addition to this, it is provided with a 
dimming resistance which cuts into the 
circuit automatically as soon as an iron 
is placed on the circuit. It reduces the 
current flow in the circuit to less than 
eight-tenths of an empere, so that 
there is less than 80 watts flowing in a 
110-volt circuit. 

This auxiliary resistance AR is 
mounted at the top and prevents the 
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heating of an iron under any conditions 
of service or length of time. At the 
same time it relieves the instrument of 
any strain due to unnecessary opera- 
tion of movable parts. 

These instruments are made for use 
on both 110-volt and 220-volt circuits— 
alternating current or direct current. 
Broad patents covering this new fea- 
ture have been granted. The detail of 
construction is shown in the accom- 
panying illustration, which also shows 
how easily the outfit is connected in 
series in the circuit. 

While numerous tests that have been 
made have proved conclusively that 
successful ironing cannot be done 
where the current is intermittently im- 
pressed on the iron, as is done by the 
indicator that flickers only, this im- 
proved type of indicator will appeal to 
central-station men who have held the 
belief that flickering instruments, when 
subjected to overloads, such as is due 
to the use of an electric iron, would 
ultimately break down, due to the wear 
and tear incident to the operation of 


the working parts. 
— eS 


The Electrograph. 

The Electrograph is an apparatus re- 
cently developed for communicating any 
desired message to a crowd of people, in- 
side of buildings or halls or in the open 
air. This is done by means of light 
flashes on a field or bank of electric 
lamps, certain groups of lamps being 
lighted momentarily to form letters of a 
word or words, which are visible in suc- 
cession and form the sentence desired. 
The device is a development of the elec- 
tric sign flasher, employing a similar 
principle of operation, but being more 
compact and adaptable to a large num- 
ber of uses for which the present so- 
called “talking signs” are scarcely avail- 
able because of their high first cost and 
expensive operation and maintenance. 

The Electrograph “talks” graphically 
and automatically any desired number of 
sentences before repeating them. Its 
word-flashes are easily read and produce 
a most effective result. The apparatus is 
furnished in‘many sizes and styles, from 
the small window-display attraction up to 
the largest open-air or roof sign. The 
outfit is intended for publicity in gen- 
eral, as a medium for individual and 
collective advertising, as an indicator or 
annunciator of news items, information, 
commands, etc. 

The machinery controlling the device, 
being light and small, requires but little 
floor space and can be placed anywhere 
near the lamp-letter-field or lamp-bank, 
and may be concealed in various ways. 
The lamp-bank where the messages are 
made visible can be with or without dis- 
play in order to conform to the condi- 
tions surrounding the space where it is 
used. Thus it can form part of a more 
or less elaborate sign, or be entirely in- 
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dependent. The text or messages to be 
transmitted can be easily changed through 
an ingenious system that permits unlimit- 
ed Variation of the reading matter accord- 
ing to need and occasion. 

In the accompanying illustrations 
shown at top is a miniature reproduc- 
tion of a ‘typical Jamp-bank and below 
this a series of words flashed successive- 
ly on this bank. This gives an idea of 
the effectiveness of the apparatus. Any 
number of sentences may be displayed in 
this manner before the entire series is 
repeated. The operation is entirely auto- 
matic and is effected by a rugged con- 
trol mechanism that is protected from 
damage through arcing, overload or de- 
rangement. All parts of the system have 
been carefully worked out as to both 
electrical and mechanical details and the 
system possesses many unique features. 
One of these is its great flexibility in that 
it can be readily adapted to a great var- 
iety of purposes and conditions requiring 
lamp-banks of many different sizes and 
shapes. 

The great utility of the Electrograph 
can be readily comprehended from the 
foregoing brief description. Whether 
large or small, it can be used wherever 
electricity is supplied. The distinctive 
character of the device is that it talks to 
many people at a time who could not 
be reached successfully by loud-speaking 
telephones. It is an apparatus that fills a 
long felt want and will not become mo- 
Notonous or out of date. If handled 
rightly it should prove to be a splendid 
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money-maker when exploited in connec- 
tion with general advertising talk in any 
locality. 

Development of this new invention has 
been perfected by the Electrograph Com- 
pany, 53 West Jackson Boulevard, Chi- 
cago, Ill. Further information may be 
obtained from the company by responsible 
parties who state in what capacity they 
are interested in the apparatus. 

————_»--- 


Improved Form of Time Switch. 

The increasing use of time switches 
for the automatic control of circuits 
under greatly varying conditions has 
introduced new requirements into their 
design. These requirements, combined 
with the results of an experience of 
several years—in the manufacture of 
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time switches, have led the National 
Time Switch Company, South Bend, 
Ind., to place on the market a time 
switch of improved design. The clock 
employed has a pendulum movement 
that keeps accurate time independently 
of weather changes or vibrations; this 
movement is adjustable by a patented 
device. 

As shown in the illustration here- 
with, the switch-setting arrangement 
has been improved by using for it a 
large dial with two hands, instead of 
two smaller dials with small pointers; 
this makes it easier to set or reset the 
switch-operating time and loosening of 
the dials is also avoided. 

The switch-operating mechanism is 
entirely separate from the timing train 
of the clock, so that the latter is not 
affected by operation of the switch. An 
approved rotary snap switch is now 


Mechanism of Improved Time Switch. 


used to turn lights on and off, instead 
of the former knife switch; this nec- 
essitated a radical change in the mech- 
anism, which is now simpler and more 
rugged. 

National time switches are built for 
capacities ranging from 10 to 150 am- 
peres. Some of these are intended for 
indoor use and are provided with at- 
tractive oak, mahogany, walnut or spe- 
cial finishes. The type illustrated has 
a sealed cast-iron case for use outdoors 
or indoors. Only the hinged edge of 
door is shown. The switches for very 
heavy currents have special quick-break 
brush contacts. All these time switches 
are provided with eight-day clocks that 
require winding only once a weck. 
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New Prepayment 
Meter. 


The Westinghouse Electric & Manu- 
facturing Company has recently added 
a prepayment feature to its standard 
line of type OA watt-hour meters. This 
prepayment meter is especially useful 
when supplying current to small con- 


Watt-Hour 


Westinghouse Prepayment Meter. 


sumers, as it collects the bill and saves 
bookkeeping. It is also useful in sup- 
plying a shifting population, such as at 
summer resorts, because it saves fol- 


Prepayment Mechanism of Meter. 


lowing up the consumer to collect the 
bill. 

The prepayment mechanism is ar- 
ranged to receive quarters and not only 
registers the amount of energy con- 
sumed, but indicates by an additional 
dial the number of quarters up to ten 
remaining to the credit of the con- 
sumer. As energy to the value of each 
quarter prepaid is consumed, the dial 
changes to indicate one less quarter 
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credited. When no more coins remain 
to the credit of the consumer the sup- 
ply is shut off automatically. The coin 
box will hold as much as $25 in quar- 
ters. 

The prepayment mechanism, includ- 
ing the cutout, is entirely mechanical 
and entirely contained in the meter. 
The cutout switch operates by means 
of gears and levers and is therefore 
positive in its action. 

Meters are regularly furnished in ca- 
pacities from 5 to 25 amperes, 100 and 
200 volts, 60 cycles, and for rates vary- 
ing from 5 cents to 20 cents per kilo- 
watt-hour in full cents only. Except 
for the prepayment and cutout me- 
chanism, these meters are the same as 
the type OA meters manufactured by 


the company. 
——__——_-— f+: 


Presto Two-Cell Lantern. 

The Presto electric two-cell hand 
lamp shown herewith is equipped with 
a three-volt bulb and a three-inch bull’s 
eye lens. It is a complete lighting 
set in black-enameled case seven inches 
high. A strong light is produced by a 
high-efficiency three-volt Mazda lamp 


New Two-Cell Electric Lantern. 


and two ordinary No. 6 dry cells. It is 
an absolutely safe light around the 
house, barn or garage, doing away with 
all dangerous flame lamps, and can be 
carried by the bail as a lantern or hung 
on a peg and the light turned to any 
position desired. The revolving head 
is pivoted on the supporting bracket, so 
that it may be rotated to throw the 
light in any direction, either straight up 
or down. It gives ample light for read- 
ing when used as a reading lamp. The 
light may be turned on or off instantly 
by giving the switch a slight turn at 
the back of the reflector. 

This new Presto lantern is manufac- 
tured by the Metal Specialties Manufac- 


turing Company, 738 West Monroe 
Street, Chicago, III. 
> ___—_- 


New High-Resistance Pyrometer 


Instruments. 
A new line of high-resistance ther- 
mo-electric pyrometers for tempera- 
tures up to 3.000 degrees Fahrenheit, is 


being placed on the market by the 
Bristol Company, Waterbury, Conn. 
The millivoltmeter movements of 


these new instruments are all of the 
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pivot-jewel-bearing, dead-beat type, 
and are made by the Weston Electri- 
cal Instrument Company especially for 
use with thermocouples. These instru- 
ments may be used with Bristol pat- 
ented base-metal couples for measur- 
ing temperatures up to 2,000 degrees 
Fahrenheit and with standard plati- 
num-platinum-rhodium couples or the 
Bristol patent compound couples with 
platinum-platinum-rhodium tips for 
measuring temperatures up to 3,000. 
In former issues of this journal the 
low-resistance system of Bristol ther- 
mo-electric pyrometers was described 
as being suitable for temperatures up 


to 2,000 degrees Fahrenheit. The low- 
resistance system includes Weston 
pivot-jewel-bearing instruments and 


Bristol base-metal couples which may 
be used together, because the resist- 
ance of the latter is very low and 
changes of the resistance in the couple 
when heated in sections of varying 
length are negligible. 

These new high-resistance models il- 


lustrated herewith can be used with. 
platinum-platinum-rhodium 


standard 
couples for temperatures as high as 
3,000 because the resistances of these 
instruments are so high that the 


changes of resistance in the standard 


platinum couples are an extremely 
small and negligible percentage of the 
entire resistance of the circuit. 
Therefore, with these high -re- 
sistance instruments there are no ap- 
preciable errors due to ordinary 
changes of resistance in the circuit. 
They may be used under varying at- 
mospheric temperature conditions and 
interchangeably with leads of various 
different lengths within certain limits. 


Fig. 1.—Switchboard-Type Pyrometer. 


Fig. 1 shows the switchboard or wall 
type high-resistance model, and Fig. 2 
shows the portable  high-resistance 
model. When calibrated for scale range 
of 3,000 degrees for use with platinum 
couples (or range approximately 18 
-millivolts) each of these instruments 
has more than one hundred ohms re- 
sistance, and the temperature error of 
the instrument is consequently less 
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than one per cent for a change of 25 
Fahrenheit degrees. . 

When calibrated for a scale range of 
2,000 degrees for use with base-metal 
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Fig. 2.—Portable Electric Pyrometer. 


coupe, or for a range of approximately 
65 millivolts, the resistance of the in- 
strumtent would be upward of 350 ohms 
and the temperature error of the in- 
strument would consequently be less 
than one per cent for a change of 75 
Fahrenheit degrees. This 
high resistance also makes these in- 
struments practically independent of 
length of leads and length of couples. 

The high sensibility of these new in- 
struments also makes them available 


extremely 


for low ranges of temperature where 
an open scale is required. 

These instruments are provided with 
zero-adjusting devices which afford a 
simple and quick way of adjustment for 
different “cold-end temperatures,” and 
as the movements are of the pivot- 
jewel-bearing type they are not affect- 
ed by ordinary vibrations in shops. 

The switchboard model is provided 
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with a normal index that can be set at 
any desired point on the scale. The 
portable model weighs about 6 pounds, 
6 ounces. This instrument does not 
have to be leveled carefully in order 
to obtain an accurate reading. Both 
are provided with dustproof cases, and 
the wall-type instrument can therefore 
be used without any extra protecting 


case. 


High-resistance instruments of this 
character embody the highest class of 
workmanship and construction. They 
are practical pyrometers for commer- 
cial and shop use having a very high 
degree of accuracy, and may be used 
with great flexibility. 

E ae 
New Decade Testing Set. 

A new testing set, known as the Peer- 
less switch-dial decade testing set, has 
been placed on the market by the 
Thompson-Levering Company, Phila- 
delphia, Pa. This set embodies a num- 
ber of distinct features. 

It was designed for use by the ordinary 
workman and has been so simplified 
that it does not require any advanced 
technical education to obtain very ac- 
curate results. The directions for mak- 
ing all tests are printed on a card which 
is attached to the lid of the set, and 
the simple circuit design used, doing 
away with all complication usually 
found in testing sets, has made it a 


-~ 
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New Decade Testing Set. 


universal instrument for all classes of 
men, from the ordinary lineman to the 
electrical engineer. 

The rheostat consists of four decades 
of ten coils each, having values of units, 
tens, hundreds and thousands of ohms, 
accurate to one-tenth of one per cent. 
The bridge coils are accurate to one- 
twentieth of one per cent. 

The instrument”has a. selftcontained, 
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removable galvanometer and also a self- 
contained battery. Provision is made 
by means of binding posts to permit 
using an outside battery when a higher 
electromotive force is desired than that 
given by the cells in the set, which are 
ample for ordinary testing. 

A new design of the test switch, 
which was particularly made for this 
set, is so arranged that when a resist- 
ance test is to be made the indicator is 
turned to W. B., which shows that the 
Wheatstone-bridge connections are in 
circuit. When desiring to make the 
Varley-loop test, it is only necessary to 
turn the test switch to the indication 
V. L., when the connections for this 
test are in circuit. To make the Mur- 
ray-loop test, the test switch is turned 
to M. L., thus the test settings are made 
automatically and the special switch 
eliminates the two knife switches which 
it 1s necessary to operate on other test 
sets to obtain the correct electrical con- 
nections. This set therefore eliminates 
all possibility of error in switch set- 
tings, as well as the chances of throw- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


vanometers are not provided in similar 
test sets. The galvanometer is of the 
D’Arsonval moving-coil type and is of 
rugged construction. The moving sys- 
tem is light in weight and of high 
sensitivity. 

This Peerless testing set is service- 
able for all purposes where accurate 
and speedy testing of resistance values 
is involved. Its simplicity of manipula- 
tion and the improbability of wrong in- 
terpretation of its results adapts the 
outfit to a much greater number of 
uses than has usually been possible in 
ordinary testing sets. Its price is also 
moderate. 

~_———>--- 
Cameron Electricaly Driven Irriga- 
tion Pumps. 

In irrigation by electric pumping, 
centrifugal pumps are almost invariably 
used. In the design and construction of 
these pumps great care is necessary in 
order to maintain high efficiency. This 
is a subject that has been given much 
attention by the A. S. Cameron Steam 
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ing one switch and forgetting to throw 
the other. 

The new method of indicating the 
resistance eliminates all chance of error 
in reading the results, as the dial only 
is turned and the contact made on the 
various values of coils. The value of 
the particular coil thus in circuit is 
shown in a small circular window at the 
side of the dial handle, and one num- 
ber only is visible, so that no possible 
error can occur in reading the amount. 
Each dial is provided with a detent, so 
that when the brush is full on the block 
the position is indicated not only by the 
value in the window, but also by the 
positive automatic detent with click, al- 
lowing one to tell by feel or sound, 
without looking at the dial, when the 
brush is in the center of the contact 
stud. 

The removable galvanometer is pro- 
vided with shunt protection, which is 
a desirable feature when using a high 
external electromotive force for battery 
potential. Shunts for removable gal- 


Centrifugal Pump. 


Pump Works, 11 Broadway, New York 
City. The pump illustrated herewith is 
particularly suitable for irrigation work 
by electric pumping. 

It is of the single-stage, double-suc- 
tion volute centrifugal type with hori- 
zontally split casing to give ready ac- 
cess to the interior for cleaning and re- 
pairing. The pump has a double-suc- 
tion impeller of the inclosed type that 
is perfectly balanced, eliminating end 
thrust entirely. The volute chamber 
and impeller are so proportioned as 
to meet the hydraulic conditions de- 
signed for with the maximum eff- 
ciency. These pumps can be used 
for heads up to 200 feet. For prim- 
ing and draining, openings of proper 
size are provided at the top and 
bottom of the cast-iron casing. A 
flexible coupling is furnished for direct 
connection to the motor shaft. All the 
materials and workmanship of the 
pumps are of the highest class. Each 
pump is tested before shipment for the 
conditions specified and guaranteed. 
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Electrically Driven Automatic 
Razor - Blade - Sharpening Ma- 
chine. 

The outfit illustrated herewith is 
made for sharpening the blades of any 
of the 300 odd makes of safety razors 
now on the market. It has a capacity 
of twelve blades at a time of any make, 
and will sharpen ten dozen blades per 
hour. 

The blades are held by steel spring 
jaws, which are compressed with a tog- 
gle joint. Pressure of the thumb lever 
forces the spring steel jaws together. 
To remove the blades all that is neces- 
sary 1s to raise this lever. Blades are 
sharpened by a roller, against which 
they are held by the spring jaws. 
There are four of these rollers with a 
capacity of twelve blades each. As 
the rollers revolve they also oscillate 
back and forth, so there is no possibil- 
ity of them being worn unevenly. 

By means of a set-screw adjustment 
the blade angle can be changed to give 


any desired bevel to the edge, so as to 


Electric Razor-Blade Sharpener. 


adapt the machine to the different 
bevels to which different makes of 
blades are originally ground. 

The left end of the two lower rollers 
is covered with a different material 
than is used in the main roller. This 
material is abrasive and is used for 
honing nicked blades. 

The machine is finished attractively 
to adapt it for use in show windows, 
as it has proved to be a good atten- 
tion-getter for the store which places 
it in the window. 

The machine is equipped with a one- 
sixth horsepower motor manufactured 
by the Robbins & Myers Company, 
Springfield, O. The outfits are manu- 
factured and sold by the Hyfield 
Manufacturing Company, 48 Franklin 
Street, New York City. 

Se eg 
Dimming and Pump-Control Equip- 
ment in Harper Theater. 

The number of medium-sized play- 
houses has increased considerably dur- 
ing the past—five years, A typical 
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theater of this class is the new Harper 
Theater located at Fifty-third and Har- 
per Streets, Chicago, Ill. In this 
theater a small 10-plate dimmer bank 
mounted just above the switchboard 
provides for the necessary stage-light- 
ing effects. This equipment, shown in 
Fig. 1, consists of duplex plates made 
by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., and in- 
stalled by W. H. Brown & Company, 
electrical contractors. These ten plates 
. carry resistance and contact segments 
on each side, this construction making 
it possible to save space. It also makes 
it possible to use one plate as a com- 
plete two-wire or a complete three-wire 
dimmer. 

The basement of this building is auto- 
matically kept free from water by two 
five-horsepower motor-driven sump 
pumps controlled by Cutler-Hammer 
float switches and automatic motor 
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Fig. 1—Dimmers and Switchboard in Harper Theater. 


starters. In Fig. 2 one of the automatic 
starters is shown mounted on a post. 
On the back of this post a float switch 
is installed which is operated by a rod 
on a float in the sump. As the water 
rises in the sump the float and its rod 
move upward. Ata predetermined level 
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Fig. 2.—Motor-Driven Sump Pumps With 
Automatic Starter. 


the float switch is tripped shut and 
this energizes the automatic starter and 
connects the motor to the line. When 
the water level has dropped, the float 
switch is opened and the motor discon- 
nected. The action is automatic. 


Fig. 


Stream Flow. 

The diversion of 
water for the detelop- 
ment of power at Ni- 
agara has recently 
claimed the attention 
of both the countries 
interested, and an- 
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other question quite as important now 
is that of the propriety of permitting 
the city of Chicago to divert large 
volumes of water from Lake Michigan 
through its drainage canal into Illinois 
River. 

Water-Supply Paper 354 is the latest 
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1.—Single-Suction Motor-Driven Centrifugal 
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of a series of annual volumes covering 
measurements on the principal streams . 
of the St. Lawrence basin. The work 
done in Minnesota, New York and Ver- 
mont was in co-operation with the state 
authorities. A copy of the report may 
be obtained on application to the di- 
rector of the United States Geological 
Survey, Washington, D. C. 
—eo 
Erie Motor-Driven Irrigation 
Pumps. 

A large number of motor-driven cen- 
trifugal pumps for irrigation and simi- 
lar service has been built by the Erie 
Pump & Equipment Company, Erie, 
Pa. For this service both single-suc- 
tion and double-suction pumps are sup- 
plied. Fig. 1 shows one of the former. 
For high heads, two-stage or com- 
pound pumps, of the type shown in 
Fig. 2, are furnished. These are suit- 


Pump. 


able for a maximum total head of 200 
feet. 

Pumps smaller than the two-inch 
size have open-type impellers. Those 
larger than this size have the inclosed 
or shrouded type of impeller. In all 
these pumps the suction and discharge 
openings are furnished in various po- 


Fig. 2.—Two-Stage Motor-Driven Centrifugal Pump. 


sitions to meet conditions. The pumps 
are built in various sizes ranging from 
an economical capacity of 15 to 4,300 
gallons per minute. Great care is exer- 
cised in all features of the design and 
the construction embodies only high- 
class workmanship. 
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Illumination by Ornamental Lu- 
minous Arc Lamps at Panama- 
Pacific International Exposition. 


The illumination of the Panama- 
Pacific International Exposition trans- 
cends all previous efforts of the kind, 
both in magnitude and grandeur, and 
marks an epoch in the science of light- 
ing and art of illumination. But. few 
of the many thousands of visitors re- 
alize that all this great flood of light 


Front View of Banner Standard With 
Luminous Arc Lamp. 


from concealed sources was worked out 
scientifically in its entirety to secure 
the proper selection and arrangement 
of lamps for this marvelous expression 
of illuminating art. 

Different lighting units of the Gen- 
eral Electric Company are used to ac- 
complish the results desired, including 
the Mazda incandescent lamp, the 
searchlight or projector and the orna- 
mental luminous arc lamp. For in- 
teriors thousands of Mazda lamps fur- 
nish the light, which shines through 
colored panes of glass and gives the 
buildings the cheerful appearance of 
being inhabited. Mazda lamps also pro- 
duce practically all the exterior light- 
ing in the grand courts among the ex- 
hibit palaces, and the interior and ‘ex- 
terior lighting of the Amusement Zone. 
All the towers are illuminated by 
searchlights or projectors, concealed on 
the roofs the surrounding build- 
ings. Searchlights are likewise the 
source of light in the scintillator, which 
floods the sky over the exposition with 
light of varying color thrown on clouds 
of smoke and jets of steam. 

The nine main exhibit palaces, in ad- 
dition to Festival Hall, Horticultural 
Palace, and the Service building, have 
their outer walls illuminated by orna- 
mental luminous arc lamps. The lamps 
are concealed behind translucent ban- 


of 
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ners of artistic heraldic design and 
plaster shields. The banners are placed 
partly around the lamps and are of 
such a density as to allow just enough 
light to pass through to show their 
designs and colors, while the greatest 
flood of light is reflected directly against 
the walls of the buildings. 

The general lighting scheme was de- 
signed by W. D’Arcy Ryan, chief of 
illumination, and the details were 
worked out by himself and his assist- 


Rear View of Standard, Showing Arrange- 
ment of the Lamps. 


ants in the illuminating laboratories of 
the General Electric Company, of 
which he is the illuminating engineer. 
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ers and the trees represent the stage, 
and there is no detail of architecture 
that cannot be seen with equal enjoy- 
ment by night as well as by day. All 
the true colors ofthe flowers and trees 
surrounding the buildings are brought 
out by the clear white light of the orna- 
mental luminous arc lamp. This white 
light has also been employed to ex- 
press in their true colorings the beauti- 
ful soft tints and delicate shades that 
were selected by Jules Guerin, chief of 
color, for the building exteriors. 
Instead of being mounted on single- 
lamp standards, the ornamental lumi- 
nous arc lamps are grouped. . Some 
standards have two, three, five, seven 
and nine lamps each. These standards, 
of artistic design, are of different 
heights, from 25 to 50 feet, to corre- 
spond to the height of the walls of the 
buildings they are lighting. The spac- 
ing of the standards ranges from 50 to 
65 feet, in conformity with the area 
lighted and intensity desired. Solid 
wooden poles support the framework 
or crossarm on which the lamps rest. 
A groove is cut in the side of each 
post for imbedding the cable, after 
which the opening is closed by strips 
of wood. About 900 lamps are in 
uperation at the present time, each cir- 
cuit containing approximately 75 lamps. 
The Band Concourse is an open-air 
resting place where band concerts are 
given daily. This large space is also 
lighted by ornamental luminous arc 
lamps, with leaded glass shades sur- 
rounding the globes. There are five 
lamps to each post, four at one level 
and the fifth in the center a little higher 
up. These standards are of attractive 


South End of Machinery Palace liluminated by Luminous Arc Lamps. 


From the beginning the idea was to 
have the arranged so as to 
give one walking through the avenues 
the impression of being in a theater. 
The buildings, the shrubbery, the flow- 


lighting 


design and make as fine an appearance 
in the daytime as at night. East of the 
Palace of Machinery in a large freight 
yard are eight more of these five-lamp 
standards, without the leaded glass 
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shades. These lamps burn all night and 
aid very much in unloading cars. 
There are several lessons to be 
learned from this style of lighting, in 
the opinion of General Electric engi- 
neers. One in particular is that group- 
ing lamps is of great advantage for 
accomplishing certain illuminating re- 
sults. There are places in many cities 


where this arrangement could be used 


effectively. On streets or sections of 
streets that are exceptionally wide, say 
100 feet or more, two or three-lamp 
posts can be used to better advantage 
than single-lamp posts, placed so as to 
try to secure adequate illumination. 
Often public buildings’ are set back 
from the curbing a considerable dis- 
tance, and one or two extra lamps on 
posts in such localities will bring out 
the buildings with the desired promi- 
nence. At street corners or in parks 
there are a great many instances where 
as many as five lamps on a standard 
should be recommended. 

It is not necessary to use banners or 
shields for lighting streets in the same 
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Among these is a weatherproof sign 
fitting, shown in Fig. 1, that is espe- 
cially adapted for outside work. The 
wire outlets are set at an angle of 45 
degrees and a straight pull can be ex- 
erted on the wires when connecting up 
the fitting. This fitting is made in all 
sizes from one-half inch to four inches, 
inclusive. 


Fig. 1—Weatherproof Sign Fitting. 


Figs. 2 and 3 show dead-end and “T” 
fittings with nipple and = snap-switch 
porcelain covers. A straight-through 
fitting of this type is also made. In 
each case the covers with attachments, 
including receptacle, are interchange- 
able on the three types of fittings. The 
receptacle cover, not shown, can be 
easily wired and its neat design makes 
of it an attractive installation. 


Band Concourse, Showing Luminous Arc Lamps With Leaded-Glase Shades. 


manner as had been done at the Ex- 
position. In fact, there will be very 
little occasion to use such decoration 
in a city, unless it should be in some 
section where it would be appropriate 
and effective to display the city or state 
seal, or some figure symbolic of local 
progress. In conection with special 
festivals it would be very appropriate. 
—e 


New V. V. Conduit Fittings. 

Following its established policy of 
developing new conduit fittings to meet 
new and definite demands, the V. V. 
Fittings Company, Philadelphia, Pa., 
has recently added quite a few fittings 
to its already large assortment. These 
are listed for the first time in the com- 
pany’s new, comprehensive catalog. 
Space permits mention here of but a 
few of these new fittings, all of which 
are manufactured to the company’s es- 
tablished standards. 


New designs have been adopted for 
the angle fittings known as types LFB 
and LW, the former being shown in 
Fig. 4. In each case a straight pull can 
be had on the wires. On the LFB 
fittings there are, covers on both sides, 


Figs. 2 and 3.—Dead-End Fitting With 


Nipple Cover. “T” Fitting With 
Switch Cover. 


so that the fitting can be used either 
as a front or back fitting, giving ample 
room in which to work and also mak- 
ing a neat installation. The LW fit- 
ting is weatherproof outside fitting ar- 
ranged with heavy rubber gaskets be- 
tween a protruding flange, making it 
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impossivle for dampness to get into the 
chamber of the fitting. The large open- 
ing for pulling in the wires is provided 
to prevent making short bends and 
kinks in the wire. 


ls 


[es | 
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Figs. 4 and 5.—New Design of Angle Fit- 
ting. Vaporproof Fitting With “L” 
Attachment. 


To the vaporproof line of fittings has 
been added an “L” attachment whereby 
it is possible to place the vaporproof 
fitting at many angles without purchas- 
ing a different fitting for every angle 
which is required in the installation. 
Vaporproof fittings are furnished com- 
plete with receptacle and can be easily 
wired. Fig. 5 shows one of the many 
angles and ways in which the new 
vaporproof fittings can now be used. 
Another addition to the vaporproof line 
is covered by a twin vaporproof fitting. 
such as shown in Fig. 6. This arrange- 


Fig. 6.—Twin Vaporproof Fitting. 


ment consists of standard vaporproof 
parts, all gaskets being of leather, thor- 
oughly oil-soaked to make an absolute- 
ly vaporproof arrangement. All of 
these fittings are especially adapted for 
gas houses, mines, tunnels, outdoor, 
damp and dusty places. 

Reflectors, reflecting guards and flar- 
ing reflectors have been also added to 
the vaporproof-fitting Jine, and Figs. 7 
and 8 show two of the various designs 
which are now listed. These new re- 


Figs. 7 and 8.—Two Types of Reflector 
Guarde. 


flectors are designed to correctly and 
economically distribute light in sub- 
ways, corridors, factories, warehouses, 
etc. They are finished not merely for 
attractive appearance and good wearing 
qualities, but give a strcng light reflect- 
ed in the desired direction. 
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One of the most interesting additions 
to the V. V. line is shown in Fig. 9, the 
new no-splice block with rosette cover. 
This block is made to eliminate the 
splici.g of wires in conduit fittings and 
do away with soldering, rubbering and 
taping splices, at the same time making 
2 neat, compact installation. This tends 
to make short-circuits almost impos- 
sible and eliminates future trouble 


Fig. 9.—No-Splice Block. 


after the job has been completed. The 
no-splice block is made to take rosette 
covers or porcelain nipple covers and 
also the standard V. V. receptacle shown 
attached to the new angle piece in Fig. 
10. This receptacle fits directly on the 
no-splice block, no wiring being neces- 
sary after the block has been connected. 

Fig. 10 shows another interesting ad- 
dition to the line. This is the 45- 
degree angle piece attached to a stand- 
ard No. 1 size V. V. fitting. This angle 


Fig. 10.—Fitting With Angie Piece and 


Receptacie. ` 


piece will fit on various of these fittings 
and can be placed in any position there- 
on. The standard receptacle fits on the 
angle piece, no special receptacle being 
required for the fitting or angle piece. 
Two new No. 2 size fittings have 
been added, as shown in Figs. 11 and 12. 
These fittings are made to take all No. 


Figs. 11 and 12.—New “U” and “Y” 
Fittings. 


2 size covers, porcelain and iron, in- 
cluding the Hubbell cover, concealed- 
receptacle covers and various sizes of 
nipple covers. 

The type P fittings been ar- 
ranged so that they will take various 
covers, such as single and double push- 
button switches, rotary switch, Hub- 


have 
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bell plug receptacles and also screw 
plug receptacles. Figs. 13 and 14 show 
two of these covers, all of which will fit 
on the same box and are interchange- 
able. 

Fig. 15 shows one of the new type 
Y fittings which has been added to the 
line. These are made in various sizes 
so as to take cutouts from 30 amperes 
to 100 amperes capacity and two anc 


Fige. 13 and 14.—Type P Fittinge With 


Switch and Receptacle Covere. 


three wires. They are made to take cut- 
outs made by various manufacturers, 
leaving ample room for wiring con- 
nections. In each case the boxes can 
be had with outlets arranged in various 
ways to meet practically any require- 
ment. 

The new fittings also include the 
type Z series of fittings, one of which 
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Bryant Ceiling Pull Receptacle. 

The Bryant Electric Company, 
Bridgeport, Conn., has brought out a 
new ceiling and wall receptacle with 
pull chain for concealed wiring. It is 
similar in general design to the re- 
ceptacle described in our issue of No- 
vember 21, 1914, but has the pull chain 
added. It is designed especially for a 
four-inch outlet box, but may be at- 
tached also to 3.25-inch boxes. In ad- 
dition, it can be used for ordinary ceil- 
ing work, because of its perfectly flat 
back. This device measures 4.625 
inches outside by only two inches deep. 
Holes for supporting screws are spaced 
on 3.5 and 2.75-inch centers. Binding 
screws are provided, to which loop 
wires may be readily attached. 

Another receptacle similar in ex- 
ternal appearance and dimensions, is 
supplied with two wires, or “pig tails,” 
of suitable length to facilitate ready 
installation. 

eg EE 
The Italian Market for Electrical 
Energy. 

In an article in Elettrotecnica, G. Sem- 
enza carefully examines the future of the 
distribution of electric energy in Italy, 
where the consumption for power and 


Fig. 15.—One of the New Type Y Boxes. 


is shown in Fig. 16. This series com- 
prises a line of boxes arranged to take 
cutouts and having an extension for 
snap switches to control the outlets of 
the cutouts. These fittings are made 
to take various size conduits with out- 
lets on all sides. Their installation 
makes a very neat job. 

One of the most interesting additions 
is the type ZW series of fittings, which 


| 
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Fig. 16.—One of the New Type Z Boxes. 


are made watertight and dustproof. 
They are made to guard against me- 
chanical injuries and prevent operators 
from coming in contact with any live 
metal parts. The boxes are arranged 
with outlets on all sides and to take 
single and double-branch, new Code or 
plug fused cutouts and also five-ampere 
snap switches. 


Bryant Ceiling Pull Receptacie. 


light has actually reached a degree of 
regularity which discourages any proba- 
bility of large increases. The hydraulic 
power utilization, on the contrary, is only 
beginning and it is only restrained on 
account of the limited demand of the 
market. 

It is necessary to look out for new 
openings to absorb both the excess of 
the electric energy actually on the mar- 
ket, and that which may be produced in 
the future. 

For such the author bases his hopes 
particularly on the different services in 
agriculture, on the electrification of rail- 
ways and on the adoption, on a large 
scale, of electric heating and cooking. 

The electrification of railways has been 
commenced on a good scale, but has not 
yet taken a decisive development ,and the 
adoption of electric heating and cook- 
ing has been, up to the present time, pre- 
vented by the existing tax on energy con- 
sumption. 

Finally the author considers that a care- 
ful study should be made of the ap- 
plications of electric energy to the chem- 
ical and metallurgical industries. 
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ATLANTIC STATES. 


MANCHESTER, N. H.—An addition 
to the McElwain shoe plant is under 
construction. The equipment will in- 
clude four new boilers aggregating 1,600 
horsepower and engines and dynamos 
for electric generation. The factory has 
a fine motor equipment, which will be 
augmented. A storage battery will also 
be installed. The cost of the building 
and apparatus will be about $150,000. 
Fred T. Ley & Company, Springfield, 
Mass., are the general contrac- 
tors. 


MARIETTA, W. VA.—The city 
council has declared in favor of a mu- 
nicipal electric lighting plant. For the 
present the plant will not go after com- 
mercial business. 


NORTH CENTRAL STATES. 


CINCINNATI, O.—A generating 
plant of considerable size, with wiring 
motors, and other equipment, is in- 
cluded in the plans for the new Walnut 
Hills-Hyde Park High School, by Gar- 
ber & Woodward, which have been ap- 
proved by the Board of Education. 
The buildings and their equipment will 
cost in the neighborhood of $3,000,- 
000. L. 
PIQUA, O.—The Springfield, Troy 
and Piqua Traction Company has re- 
ceived county franchise which will per- 
mit it to furnish current to the villages 
of Dialton, Northampton and Law- 
renceville, and will at once run lines 
for that purpose. Street lighting and 
a considerable amount of mercantile 
and household work will call for much 
construction in the towns during the 
summer. L. 


SALEM, O.—The power wiring, fire 
alarm system, electric clocks and tele- 
phone exchange, will be placed in the 
new high school building by the G. A. 
Webster Electric Company of Youngs- 
town, for $2.995.45. 


SANDUSKY, O.—Of $750,000 of 
bonds, which will at once be issued 
out of a total of $3,000,000 authorized 
by the board of directors of the San- 
dusky Gas and Electric Company, 
$250,000 will go to pay for the new 
ornamental street lighting system in 
Sandusky, which is being con- 
structed. E; 

SPRINGFIELD, O.—Data covering 
the relative cost of electricity and gas 
for street lighting, various types of 
ornamental lighting equipment and 
other details for a proposed new clus- 
ter lighting system are being consid- 
ered by City Manager Charles E. Ash- 
burner, who will shortly make recom- 
mendations to the city commission on 
the subject. L. 


ZANESVILLE, O.—Lights for the 
new Sixth Street bridge, to the number 
of about 60, of the cluster type, will be 
installed by the Fergus Electric Com- 
pany, to which the contract has been 
let by McClintock-Marshall Company. 
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SULLIVAN, ILL.—Business men of 
Sullivan are planning the erection of a 
municipal electric lighting plant. 


WESTBY, WIS.—The council is 
planning ways and means to establish 
a $20,000 water and light plant. Ad- 
dress village clerk. 


PAYNESVILLE, MINN.—At a 
special election held May 17, the citi- 
zens of this village voted to sell the 
municipally operated electric light and 
power plant to A. G. Whitney, of the 
Union Power Company, St. Cloud. A 
committee was appointed later by the 
council to draw up a contract for the 
deal. i X. 


BISMARCK, N. D.—Articles of in- 
corporation were issued May 25 to the 
Kuhn Telephone Company, of Richard- 
ton, N. D. The capital stock of the 
company is $10,000. It expects to build 
about 25 miles of line during the sum- 
mer. 


CHARLES CITY, IOWA.—The 
Cedar Valley Power Company has sold 
its right and franchises to the Cedar 
Valley Electric Company, which is 
owned and controlled by the American 
Gas Company, of Philadelphia. All 
the business, as heretofore conducted 
by the Cedar Valley Power Company, 
will be conducted by the new corpora- 
tion, with headquarters at Charles City. 
It is the intention of the company now 
owning the franchises and plants of 


tthe Cedar Valley Electric Company, to 


immediately connect up Hansell, Du- 
mont, Bristow and Allison with the 
Hampton plant, and furnish these 
towns with electricity. 


CHILHOWEE, MO.—The sum of 
$6,800 has been voted to purchase a 
light plant. Address town clerk. 


SOUITH CENTRAL STATES. 


ASHLAND, KY.—The Ashland 
Electric Light and Power Company 
has increased its capital from $25,000 
to $32,000. 


HARRODSBURG, KY.—Promoters 
of the Dick’s River Power Company, 
who propose to construct a hydro- 
electric plant near here, are clearing up 
the titles to their purchases of land 
and getting in shape to begin more 
definite work. It is said to be assured 
that the project to construct the dam 
will be realized. 


MIDDLESBORO, KY.—An electric 
power plant, to furnish light and pow- 
er to the mines and towns of Harlan 
County, is being considered by Cin- 
cinnati capitalists. It is stated that a 
plant costing $250,000 1s contemplated. 


MT. OLIVET, KY.—The Robertson 
County Light and Power Company, 
which is constructing an electric light 
plant here, has contracted for the 
equipment from M. R. Binnett, of 
Cleveland, O. Construction of the dis- 
tribution system has begun and it is 
expected that service will begin in the 
near future. 


BRISTOL, TENN.—This city has 
been granted legislative authority to is- 
sue $100,000 in bonds to construct a 
municipal electric light plant. 


DRESDEN, TENN.—Work is pro- 
ceeding rapidly on both the water- 
works system and the electric light 
plant which the city is building with 
the proceeds of a $27,000 bond issue 
recently sold. The cost of the plant 
will reach $30,000 it is stated, and it is 
expected that they will be in operation 
by the first of August. 


MILAN, TENN.—The city will ex- 
pend about $8,000 to improve present 
light and water systems. Address J. 
D. Denney. 


McGREGOR, TEX.—The Texas 
Power and Light Company, of Dallas, 
Tex., purchased the electric light plant 
at McGregor; will build transmission 
line from Waco to Temple and tap line 
from Eddy, via Moody to McGregor. 


McKINNEY, TEX.—The McKinney 
Ice, Light and Coal Company has been 
sold to Isadore Newman & Sons, bank- 
ers, of New Orleans, La. George T. 
Cobb will remain as vice-president and 
general manager. Extensive improve- 
ments are contemplated. 


WESTERN STATES. 


ANACONDA, MONT.—Recent re- 
ports state the city council has adopted 
a resolution providing for the installa- 
tion of a lighting system on Commer- 
cial Avenue; stated city clerk will 
shortly call for bids for materials and 
installation. 


HAILEY, IDAHO.—The city council 
has granted the Beaver River Power 
Company authority to distribute elec- 
tricity for light, heat and power in this 
city. 

NAMPA, IDAHO.—O. G. F. Mark- 
hus, receiver of the Idaho Railway, 
Light and Power Company, has com- 
pleted negotiatidns with the Stephens 
Orchard Company, whereby the power 
company will extend its electric trans- 
mission lines to the orchards, to fur- 
nish light and power for the irrigation 
system and pumping plant. The exten- 
sion will be made at an early date. O. 

CENTRALIA, WASH.—Application 
has been made to the commissioners of 
Lewis county by Charles C. Smith for 
a franchise to construct electric power 
lines in the county. 

EPHRATA, WASH.—It is under- 
stood C. J. Weller, of Wilson Creek, 
near here, will install a small power 
plant in Ephrata, to furnish the city 
with current for light and power. 


OLYMPIA, WASH.—The applica- 
tion of George H. Tilden for a fran- 
chise to construct transmission lines for 
electric power, light, heat and tele- 
phone purposes in Thurston County 
will be heard by the County Commis- 
sioners on June 15. 


PORT TOWNSEND, WASH.—C. 
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J. Erickson, New York Block, Seattle, 
who was recently. granted a franchise 
by the city council, here, for the con- 
struction and operation of street rail- 
ways, telephone and telegraph, | and 
light and power lines, has relinquished 
same to the Port Townsend and Puget 
Sound Railway, according to an an- 
nouncement of C. S. Shank, attorney 
for the railway company. : 


SEATTLE, WASH.—An applica- 
tion for a franchise to furnish current 
for both light and power on Mercer 
Island, and to string. transmission 
wires in this territory, has been filed 
with King County Commissioners, 
Byron Phelps, clerk, by the Puget 
Sound Traction, Light and Power 
Company, of the Stone & Webster 
Corporation. O. 


SEATLE, WASH. — In a recent 
proposition to the city of Seattle, P. H. 
Hebb, of the Mountain Development 
Company, offered to furnish under a 
contract to run 40 years 20,000 continu- 
ous horsepower at one-third cent per 
kilowatt-hour, and to increase this sup- 
ply to 50,000 horsepower on a year’s 
notice, at one-fourth cent per kilowatt- 
hour. The Mountain Development Com- 
pany, of which P. H. Hebb is the head, 
offered the site which is located on 
White River, to the city of Seattle, and 
the proposition to purchase favorably 
voted on by the voters, although no 
bonds to cover the cost were voted. 
The court later decided the vote was 
advisory, and not mandatory, and the 
proposition of purchasing was drop- 
ped. The city of Seattle is looking to 
the future in the matter of aa: 


power supply. 


SPOKANE, WASH.—The Spokane 
county commissioners have granted a 
franchise for a power line from Deer 
Park to the property of the Arcadia 
Orchards Company to the Little 
Spokane Light and Power Company, 
of this city. Reported the company 
will make the extension at once. 


SPOKANE, WASH.—Mayor C. M. 
Fassett, chairman of the committee 
which was appointed by the city com- 
mission, to investigate the feasibility 
of establishing a municipal light and 
power plant to furnish this city with 
current, in a recent report to the city 
commission, advised rejection of the 
plan, stating that the expenditure 
necessary, and result obtainable, 
would not justify the outlay. City En- 
gineer Morton MacCartney states that 
in his opinion less than half the light 
and power business in the city of 
Spokane could be obtained by th 
municipal plant. O. 


TACOMA, WASH.—New luminous 
arc residence street lamps. of the type 
which were recently installed in a por- 
tion of the residence district of this 
city, have been petitioned for by prop- 
ertv owners in the North End, the 
petition covering 50 blocks. Electrical 
Superintendent Collins has prepared 
plans and specifications and states the 
cost will average ahout $6.00 per lot, 
The proposed district is made up of 
all the streets from North Twenty-first 
to Thirtieth Street. inclusive from An- 
derson Street to Union Avenue. It is 
also reported property owners from 
Ninth to Fifteenth Streets, Tacoma 
Avenue, are circulating a petition for 
the same type of improvement. O. 
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GOLD HILL, ORE—At a special 
referendum election held in this city 
recently, the resolution of the Califor- 
nia Oregon Power Company for the 
installation of a street-lighting sys- 
tem and for the installation of. an 
electric-pumping system and the sup- 
plying of electric current for operation 
of both, for a period of 10 years, was 
defeated. O 


MILWAUKEE, ORE.—Reported the 
city council has granted a 25-year 
franchise to the Portland Gas and Coke 
Company, to furnish gas and lay mains 
in this city. i 

SALEM, ORE.—The Portland Rail- 
way, Light and Power Company, of 
Portland, has been given a five-year 
contract to furnish the city of Salem 
with light. Under the contract the 
company will install 400 candlepower 
incandescent lamps throughout the city 
in place of the present arcs, and a rate 
of $4.40 per lamp will be charged. O. 


LOS ANGELES, CAL.—The Board 
of Supervisors has called for bids for 
improvement work in the Belvedere 
lighting district. 


LOS ANGELES, CAL.—Prepara- 
tions are under way for the extension 
of the lighting system to the recently 
annexed San Fernando Valley and 
Palms districts. 


LOYALTON, CAL.—The Board of 
Trustees will shortly call for an elec- 
tion on the proposition of the con- 
struction of a municipal electric light 
and power plant. 


RIVERBANK, CAL.—Bids will be 
received up to June 15 for the installa- 
tion of a street-lighting system here. 


PROPOSALS. 


ELECTRIC FIXTURES. — Sealed 
proposals will be received until June 
21 by the State Board of Administra- 
tion, State Capitol Building, Spring- 
field, Ill., for furnishing and installing 
electric fixtures for about 30 state in- 
stitutions. Specifications and blue 
prints, showing style, number and size 
of fixtures, will be furnished upon ap- 
plication to Frank D. Whipp, Fiscal 
Supervisor, Board of Administration. 


LIGHTING FIXTURES. — Sealed 
bids will be received until June 10 at 
the office of the supervising architect, 
Treasury Department, Washington, 
D. C., for a conduit and wiring system, 
lighting fixtures, etc., to be installed at 
the United States post office, court 
house, etc., at Ogdensburg, N. Y. Ad- 
dress James A. Wetmore, acting super- 
vising architect, Washington, D. C. 


SPRINGFIELD, ILL.—The State 
Board of Administration will receive 
bids at its office in the capitol here up 
to 3 p. m. Monday, June 21, for furnish- 
ing and installing electric fixtures for 
the following institutions: Elgin State 


Hospital, Elgin, Ill — Psychopathic 
building; Kankakee State Hospital, 
Kankakee, IN. — Tubercular cottage; 


Peoria State Hospital, South Barton- 
ville, Ill—Receiving cottage; Anna 
State Hospital, Anna, I!!—Tubercular 
cottage; Watertown State Hospital. 
Watertown, Il.—Infirmary building, 
for men, female employées’ building 


.and tubercular cottage; Chicago State 


Hospital, Dunning, I1l.—Nurses’ home, 
Untidy cottage, administration building, 
two receiving cottages and two other 
cottages; Lincoln State School and 
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Colony, Lincoln, Ill.—South Hospital, 
addition to male cottage, addition to 
female cottage and tubercular cottage; 
State Training School for Girls, Geneva, 
Ill—Farm cottage; St. Charles School 
for Boys, St. Charles, Ill.—Three cot- 
tages, institution group and three farm- 
cottages. Specifications and blue prints 
are on file at the office of Frank D. 
Whipp, fiscal supervisor of the board, 
at Springfield. 


FOREIGN TRADE OPPORTUNI- 
TIES 


[.4ddresses may be obtained from the Bureau 
of Foreign and Domestic Commerce, Washinguvtn, 
D. C., or its branch offices at Boston, New York, 
Atlanta, Chicago, St. Louis, New Orleans, Seattle 
and San Francisco. Write on separate sheet for 
cach item and give file number.] 


LIGHTING PLANT AND TRAM- 
WAY SYSTEM, NO. 16,950.—The com- ` 
mercial attaché of the Department of 
Commerce in Chile transmits a report 
relative to an opportunity for the sale of 
machinery and supplies for an electric 
lighting plant and tramway. Copies of 
this report may be had on application to 
the Bureau or its branch offices. 


MACHINERY, NO. 16,955.—The com- 
mercial attaché of the Department of 
Commerce in the Netherlands reports that 
an engineer in that country desires to 
represent American manufacturers of ma- 
chinery, especially electrical and agricul- 
tural. The man suggests that perhaps 
some American firms now maintaining 
their principal European offices in some 
of the belligerent countries might find it 
advantageous to transfer their agencies to 
a neutral country. 


COPPER WIRE AND FITTINGS, 
NO. 17,002.—A firm in Italy informs an 
American consular officer that it desires 
to receive offers from American manu- 
facturers of copper wire and fittings for 
electric lines. Correspondence may be in 
English. The firm states that it can fur- 
nish references. 


INCANDESCENT LAMPS, NO. 17,- 
019—An American consular officer in 
Italy has transmitted a detailed report 
relative to a possible market for the sale 
of American incandescent lamps with 
drawn filaments, both in the vacuum and 
concentrated-flament gas-filled types. 


NEW PUBLICATIONS. 


IOWA CENTRAL STATIONS— 
Bulletin No. 38 of the Engineering Sta- 
tion, Iowa State College, is entitled 
“Electric Central-Station Operation in 
Iowa,” by F. A. Fish and H. W. Wag- 
ner. It discusses the problems of 
central-station operation and contains 
a large number of tables, diagrams and 
illustrations. 


UNIT OF CANDLEPOWER—An 
article entitled “A Unit of Candlepow- 
er in White Light” by C. C. Paterson 
and B. P. Dudding, has been reprinted 
from the Proceedings of the Physical 
Society of London. This is concerned 
with the problems raised in making 
measurements of white light based 
upon a unit of candlepower which is 
not white. 


EXPLOSION-PROOF MOTORS. 
—Technical Paper No. 101, published 
by the Bureau of Mines, Washington, 
D. C.. is entitled “Permissible Explosion- 
Proof Electric Motors for Mines: 
Conditions and Requirements for Test 
and Approval,” by H. H. Clark. This 
gives details of conditions which the 
bureau considers essential for satisfac- 
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tory service and describes tests for mo- 
tors and accessories used in mining. 


NEW INCORPORATIONS. 


NEW HAVEN, CONN.—The Yale 
Electric Company has been incor- 
porated with a capital stock of $100,- 
000, to manufacture electrical goods. 
The incorporators are George S. 
Rugin, New Haven; Arthur G. Olney, 


New York; George O. Brott, Hart- 
ford, Conn. W. 
BOSTON, MASS.—Mayor Curley 


has promised the citizens of South 
Boston a new ornamental lighting sys- 
tem of large candlepower on Broad- 
way in that district. W. 


CHICAGO, ILL—The Economy 
Electrical Specialty Company has been 
incorporated with a capital of $2,500. 
The incorporators are Christopher C. 
Buckels, D. G. McGilvray and B. © 
Brever. 


TOLEDO, O.—The Fowler Elec- 
trical Construction Company; capital, 
$10,000. Incorporators are Harry R. 
Fowler, Carlton F. Jones, Henry P. 
Fowler, Horatio C. Scannell and Ellen 
F. Fowler. 


CROSS PLAINS, WIS.—The Cross 
Plains Electric Company has been in- 
corporated with a capital of $5,000. The 
` incorporators are F. J. Saeman, Henry 
M. Zander and James G. Bailey. 


WAUPUN, WIS.—The Wisconsin 
Water, Light and Equipment Company 
has been incorporated with a capital of 
$10,000 by A. M. Baker, R. Schnutz 
and others. 


VIVIAN, S. D.—Articles of incor- 
poration have been filed for the Yel- 
low Medicine Telephone Company, with 
a capital of $1,000. The incorporators 
are: A. N. Whittaker, G. J. Lintvedt, 
Ole K. Sletto. 


BELFIELD, N. D.—The Chrysler 
Light and Power Company has been in- 
corporated with a capital of $25,000. 


The incorporators are: George S. 
Chrysler, M. J. Coleman and John J. 
McManus. 


WING, N. D.—The Wing Mutual 
Telephone Company has been organized 
with a capital of $10,000, by N. M. 
Christenson, B. E. Eid and W. H. 
Gambs. 


CHICAGO, ILL. — Grayson Elec- 
trical Supply Company. Capital $1,000. 
Incorporators: Henry O’Grady, Ola F. 
Persson, Helen O’Grady and Jenn F. 
Persson. 


GALVESTON, IND.—The Galveston 
Light and Power Company has been 
incorporated with a capital of $10,000. 
The business of the corporation is set 
out to furnish light and power for the 
city. W. H. Arnold, W. H. Arnett 
and others are the directors. 


ELECTRICAL REVIEW AND WESTERN. 


FINANCIAL NOTES. 


In speaking of the utility companies in 
which he is interested, Samuel Insul! said 
that all companies in which he is directly 
interested are showing gross and net 
gains for the current year. The forth- 
coming report of Middle West Utilities 
Company for the fiscal year ended April 
30, will make a satisfactory comparison 
with the preceding year. Rate reductions 
made by Commonwealth Edison last year 
totaled $850,000 but there will be no fur- 
ther rate reductions this year. Both 
Commonweath Edison and Peoples Gas 
showed good gains for March but since 
that time earnings have not been up to 
the corresponding periods of a year ago 
owing to the labor troubles in the Chi- 
cago building trades. 


Dividends. 
Term Rate Payable 
Baltimore Elec., pf..S-A 2.5% July 1 
Blackstone Val. Gas 

& Elec., com.......... $2.00 June 1 
Blackstone Val. Gas 

& Elec., pf......... S-A $3.00 June 1 
Brooklyn "Rap. Tran....Q 1.5% July 1 
Chicago Telephone...... Q 2% June 30 
Conn. Power, pf....... Q $1.50 June 1 
Con. Gas., Elec. Lt. 

& Pr., Balt........... 1.75% July 1 
El Paso Elec., pf..... S-A $3.00 July 12 
Elec. Prop., pf ede Miers ne? Q 1.5% June 10 
Louisville Trac., com..Q 1% July 1 
Mackay Cos., com...... Q 1.25% July 1 
Mackay Cos., pf........ Q 1% July 1 
Montana Power, com...Q 0.5% July 1 
Montana Power, pf..... Q 1.75% July 1 
So.-West Penn. Pr. & 

A E E E E — 3% July 1 
Thomson Elec. Weld.. % June 1 
(Southwestern Power E Light Subsidiary) 


Reports of. Earnings. 
TEXAS POWER AND LIGHT. 


1915 1914 
April gross...... ead aes $ 128,348 $ 120,337 
Net after taxes......... 44,823 41,495 
Surplus after charges.. 19.363 18,606 
12 months’ gross....... 1,656,213 1,330,993 
Net after taxes........ ~ 617,387 475,032 
Surplus after charges.. 383,302 215,269 
Balance after preferred 
dividends ..........6. 205,310 105,019 
FORT WORTH POWER AND LIGHT. 
1915 1914 
April gross .......ceceeeee $ 70,012 67,039 
Net after taxes...........- 38,461 35,734 
Surplus after charges...... 28,953 27,189 
Twelve months’ gross..... 911,557 751,351 
Net after taxes............ 501,840 433.450 
Surplus after charges..... 390,143 341,486 
Balance after preferred 
dividends ........cceeeee 323,409 286,633 


STANDARD GAS & ELECTRIC. 
Earnings of subsidiary companies of 
Standard Gas & Electric Company, for 
the year ended December 31, 1914, com- 


pare as follows: 1914 1913 
Gross earnings ....... $14,354,689 $12,926,288 
Net after taxes ...... 6,741, "234 5,816,660 
Surplus after charges. 2. 878, 073 2,406,313 
Balance after divi- 

ends ...s..soscssse 650,299 455,837 


Earnings of Standard Gas & Electric 
Company from dividends and interest on 
stocks owned and proportion of un- 
divided surplus of subsidiaries, for the 
year ended December 31, 1914, show: 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


May 31 May 24 
American Tel. & Tel. (New York).....sessnesesnassssescesersosssseseo 119 118% 
Commonwealth Edison (Chicago)... .... ccc ccc ccc ene cece cence eteerees 132% 33 
Edison Electric Illuminating (Boston)..........c cece cece ence eee enee 232% 233% 
Electric Storage Battery common (Philadelphia)............. ce eeeeee 50% 50% 
Electric Storage Battery preferred (Philadelphia)..............0e200- 501g 50% 
General Electric (New York) (ex-dividend)..... 02... cece eee eee ees 151 152% 
Kings County Electric (New York) ....... ccc cece cece ence neeee 119 119 
Massachusetts Electric common (Boston)..........cc cece cc ece re natees 44 . 6 
Massachusetts Electric preferred (Boston).........c cece cece cece rscces 36% 38 
National Carbon common (Chicago)... cs. ccc cece cece cece er setcecteee 131 131 
National Carbon preferred (Chicago).......ccce ccc cere cece tar senvene — 120 
New England Telephone (Boston).......sssssossssssssssseoossossseses 129 129 
Philadelphia Electric (Philadelphia). .... 0... 0. ec ccc cc wc ce eee eee eee 231% | 235 
Postal Telegraph and Cables common (New York) ee er ee ae ee 77 76 
Postal Telegraph and Cables preferred (New York)..........ceceee0. 65 63 
Western Union (New York) ........ cc ccc ccc ce ccc c er te tae eee ee eeeces AMA 66 
Westinghouse common (New York)..........ccceccccccccetaceecseeees A314 96 
Westinghouse preferred (New York).............cc cee cece cree eeeecen 120 120 
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1914 1913 

Gross earnings ........ 1,940,068 $1,933,624 

Expenses and interest. 855,064 787,804 

Net earnings .........-- 1,085,003 1,145,819 
Preferred neividends at 

rate of 8 per cent.... 942,796 912,240 

Balance for common... *142,207 233,399 


*Equivalent to 1.53 per cent on common 
stock. 


HAVANA ELECTRIC RAILWAY, LIGHT & POWER. 

The report of the Havana Electric 
Railway, Light & Power Company for the 
year ended December 31, 1914, compares 
as follows: 


1915 1914 
Gross: se iiipin desti $ 5,396,714 $ 5,417,054 
Net codra a i 2,801,392 2,927,222 


Other income.................-. 102,119 140,088 
Total income................ 2,903,511 3,067,310 
Charges = ciiisancictesiieestns 1,094,140 1,219,206 
Surplu8  2..cccs.-ccssesovcccnesses 1,809,371 1,848,103 
Acquired surplus® n... | -........---. 856,909 
Previous surplus ............ 1,313,457 294,749 
Total surplus................ 3,122,828 2,999,662 
Dividends. ..................00ceee00 1,647,431 1,686,205 
Surplus ou... ce cceeeee 1,475,397 1,313,457 


*Excess in dividends received on stock of 
the Havana Electric Railway Company. 


COLORADO POWER COMPANY. 
Income account for year ended Decem- 
ber 31, 1914: 


1914 1913 
Gross revenue ..................+5 $746,869 $692,585 
Expenses and taxes........ 268,157 229,286 
Other income .................... 29,678 19,980 
Total income ................. 508,390 483,279 
Bond interest .................... 206,27 
Preferred dividends ......... 29,704 
Depreciation .........000.-0..--..--- 66,000 
Surplus 2.2.22... eeee sw0-000205 206,410 
Previous surplus .............. 178,649 
Total surplus .................. 385,059 
WISCONSIN EDISON. 
Changes 
1915 from 1914 
April gross .........- $ 681,753 Dec. 4.59% 
Operating expenses .. 416,273 Dec. 5.75% 
Net earnings ...... $ 265,480 Inc. 2.69% 
Balance available for 
Wisconsin Edison 
and depreciation.. 128,318 Dec. 4.98% 
Twelve months’ gross 8,581,267 Dec. 1.62% 
Operating expenses . . 5, 073,548 Dec. 0.80% 
Net earnings ...... $3,507,719 Dec. 2.78% 
Pace SNe e for 
sconsin 80 . 
and depreciation.... 1,881,380 Dec. 8.57% 


Amount set aside ‘for depreciation for 
the 12 months ended April 30, 1915, was 
$882,902, an increase of 4.09% over the 
preceding year. 


UNITED LIGHT & RAILWAYS. 

The consolidated income account of 
subsidiaries, for year ended December 31, 
1914, compares as follows: 

1914 1918 
Gross earnings ...........-...-.. $6,166,959 $6,054,224 
Net earnings .................--06 3,012,128 2,961, "212 


Bal. after taxes and de- 
preciation  .....2....-.-.c 2,369,425 2,379,772 
Surplus after interest 


and dividends on pre- 
ferred stock ................... 1,055,289 1,274,473 


Income account of United Light & Rail- 
ways Company, for year ended Decem- 
ber 31, 1914: 


Earnings on stock of 
subscribers .............2--.0++- $1,039,783 $1,116,254 
Dividends and interest 
received oooce cece ceceeeeeeeeee 344,294 245.623 
Miscellaneous earnings.... 123, 165 87,494 
Total gross ..............:00- ,507, '232 1,449,271 
Net after expenses and 
taxes oiee iy 1,392,617 1,344,413 
Surplus after interest 
and bond discount...... . 936,784 964,793 
Balance after preferred 
dividends 0000... eee 410,711 450,605 
Maintenance and depre- 
ciation from current 
earnings ....0......ecceseeeeeeeeeeee 558,743 525,595 
ntenance reserve as 
ane ti OMe E E E E 1,092,022 894,427 
Undivided surplus. .......... 387,539 383,171 
Total surplus and reserve 1,479,561 1,277,598 


UNITED RAILWAYS & ELECTRIC OF BALTIMORE. 

The annual report of the United Rail- 
ways & Electric Company of Baltimore, 
for the year ended December 31, 1914, 
compares as follows: 


1078 
1914 1913 

Gross. 2 $9,203,839 $9,096,492 

-h Clalit Neen tect SER eee Deen ne es 4,891,400 4,900,061 

Total income. ........u....... $4,916,121 $4,907,006 
Charges, etc..................0022. . 2,964,826 2,927,468 

Operating income ........ $1,951,295 $1,979,538 
Rentals account ................. 65,501 60,0 
Exting. securities ............ 37,950 37,950 

Balance .........ccccee cesses ee *$1,847,843 $1,881,587 
Interest and preferred 

dividends _ ................2..... 560,000 560,000 
Common dividends ............. 818,448 791,362 

Balance to deprecia- 

tion reserve .................. $469,395 $530,225 


*Equal, after providing for interest on in- 
come bonds and dividends on preferred 
stock, to 6.3 per cent earned on $20,461,- 
200 common stock, compared with 6.4 per 
cent earned in 1913. 


TENNESSEE RAILWAY, LIGHT & POWER. 

Combined earnings of Tennessee Rail- 
way, Light & Power Company and its 
constituent corporations from May 1, 


1912, to December 31, 1914: 
Gross earnings... eee cece ee eeeeeeeeees $10,202,245 


Operating expensSes............0......0..0000..0 5,353,996 
Net earmings...0..........cc cece scene $ 4,848,250 
od by: Ss, |. | een ee Re 759,640 
Interest charges ee Mite A N 2,433,693 
Balance aloe ee $ 1,654,863 
Dividends on stocks not owned...... 342,601 
Balance for Tennessee Ry., 
Light & Power.....0.0.....0.0...ccceeee $ 1,312,262 
Preferred dividends...........000000000000000--0- 1,120,059 
Balance available for renewals, 
ete., for company.......................... $ 192,203 


Pee earnings for year ended Dec. 
ae | : 
Gross @ALCNINBS......... i cece eee ee ees $ 3,762,387 


Net after taxes... cceeecceeeenee 1,491,398 
Surplus after charges...........0.0.00000.. 396,978 
Dividends on stocks not owned by 
T- Re la c@ Poro arenei ee. 109,049 
Balance snc eee $ 287,929 


Causes for unsatisfactory showing in 
1914 were the depression in business in 
industrial centers like Chattanooga and 
Nashville, resulting in decreased use of 
electric current for power and light and 
the dry weather which reduced the 
amount of hydroelectric power available 
for sale and forced the company to oper- 
ate its steam plants to a large extent, 
thereby increasing operating costs greatly. 


PERSONAL MENTION. 


DR. G. KLINGENBERG. director 
of the Allgemeine Elektrictiats Gesell- 
schaft, Berlin, Germany, has been dec- 
orated with the Order of the Iron 
Cross for services in the field. 


MR. NORMAN S. ALEX ANDER. 
for 10 years connected with the Cum- 
berland County Power and Light Com- 
pany, of Portland, Me., has heen ap- 
pointed general manager of the Fair- 
mount Park Transportation Company. 

MR. H. M. BYLLESBY addressed 
the members of the Psi Upsilon Club 
of Chicago at a dinner May 14, calling 
attention to what he conceived should 
be the attitude of Americans toward 
the present international conflict. Tle 
contrasted the ideals expressed by 
Abraham Lincoln with certain of those 


enunciated by leaders of present bellig- 
erents, 


MR. A. JACKSON MARSHALL, 
executive secretary of the Electric Ve- 
hicle Association of America, was re- 
cently the guest of honor and principal 
speaker at a meeting of the Cincinnati 
branch of the association, held at the 
Hotel Gibson. One of the principal 
matters taken up by Mr. Marshall and 
discussed by the members was a co- 
operative advertising plan. to be par- 
ticipated in by members of the associa- 
tion all over the country. for the pur- 
pose of showing the public the advan- 
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tages of the clectric vehicle and stimu- 
lating its use. 


MR. L. M. WILLEY has been ap- 
pointed district manager of the Diehl 
Manufacturing Company, Chicago, Ill., 
succeeding Mr. J. R. Marvin. Mr. 
Willey has recently been connected 
with the Fort Worth (Tex.) Power 
and Light Company as manager of the 
contract department, previous to which 
connection he was sales engineer with 
the General Electric Company in Chi- 
cago. Mr. Willey is well known in the 
industry, and in his 15 years’ associa-~ 
tion with the business has made many 
friends. He is an ardent Jovian, a 
former Pluto of the Chicago Jovian 
degree team, a member of the Fort 
Worth Rotary Club and of the Fort 
Worth Advertising Association. 


MR. THOMAS H. BIBBER has 
been appointed eastern sales manager 
of the Adams-Bagnall Electric Com- 
pany, with headquarters in the Hud- 
son Terminal Building, 30 Church 
Street, New York, N. Y. Mr. Bibber 
was for a long time general sales rep- 
resentative of Edwards & Company, 
Incorporated, manufacturers of elec- 
trical house goods, New York. “Tom” 
Bibber is known from coast to coast in 
the electrical industry, and the esteem 
in which he is held and the host of 
friends and acquaintances upon whom 
his unique personality has made a 
marked impression will establish him 
as a strong element in the Adams-Bag- 
nall sales organization. His territory 
will include New York, east of Syra- 
cuse; Pennsylvania, east of Harris- 
burg; New England, New Jersey, Del- 
aware, Maryland, Virginia and the Dis- 
trict of Columbia. We join with ev- 
eryone else in wishing him the biggest 
kind of success. 


OBITUARY. 


MR. WALTER R. FOBES, of the 
Fobes Electrical Supply Company, 
Seattle, Wash., died at the family home 
on May 23, after a prolonged illness. 
Deceased was 39 vears old. Mr: Fobes 
organized the Fobes Supply Company 
in 1897, and conducted the business 
until four years ago, when he retired 
due to ill health. 


MR. JOHN G. MACKINTOSH, a 
director in the Greenfield (Mass.) Gas 
and Electric Company, the Holyoke 
Street Railway Company, and the 
Springficld Street Railway Company, 
died at his home in Holyoke, Mass., May 
23, at the age of 69. He was a native of 
Tariffville. Conn.. and at an early age 
became employed as clerk and book- 
keeper in textile mills. In 1876, he estab- 
lished the banking firm of J. G. Mack- 
intosh & Company. Springfield, Mass.. 
and in 1885, organized the Springfield 
Safe Deposit & Trust Company, of 
which he had since been president. 


DATES AHEAD. 


National Electric Light Association. 
Annual convention, San Francisco, Cal., 
June 7-11. Secretary, T. C. Martin, 29 
Y Thirty-ninth Street, New York, 

Minnesota Electrical Contractors’ As- 
sociation. Semi-annual meeting. Du- 
luth, Minn.. June 10. Secretary, G. M. 
Jones, 14 Seventh Street, N., Minne- 
apolis, Minn. 

Electrical Supply Jobbers’ Associa- 
tion. Summer meeting, Hotel Statler, 
Detroit, Mich., June 15-17. Secretary, 
Franklin Overbagh, 411 South Clin- 
ton Street, Chicago, IN. 


ELECTRICIAN 


Vol. 66—No. 23 


Electrical Medical Association of 
California, San Francisco, Cal., June 
15-19. Secretary, H. Scudder, Los 
Angeles, Cal. 

Electrical Contractors’ Association of 
the State of Illinois. Semi-annual 
ecu Peoria, Ill., June 25-26. Sec- 
retary, E. J. Burns, ' Rock Island, Ill. 

Association of Railway Telegraph Su- 
perintendents. Annual meeting, Roch- 
ester, N. Y., June 22-25. Secretary, P. 
W. Drew, 112 West Adams Street, Chi- 
cago, Ill. 

Society for the Promotion of En- 
gineering Education. Annual meeting, 
Ames, Iowa, June 22-25. Secretary, F. 
L. Bishop, Cver of Pittsburgh, 
Pittsburgh, 

Northern White Cedar Association. 
Midsummer meeting, Beaudette, Minn, 


June 25-29. Secretary, N. E. Boucher, 
743 Lumber Exchange, Minneapolis, 
Minn. 


Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 30. 
Secretary, Herbert Silvester, 18 Wash- 
ington Avenue, Detroit, Mich. 

American Institute of Electrical En- 
gineers. Annual convention, Deer Park, 
Md., June 29-July 2. Secretary, F. L. 


Hutchinson, 29 West Thirty-ninth 
Street, New York, N. Y. , 
Ohio Electric Light Association. 


Annual convention, Cedar Point. Ohio, 
July 20-23. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

National Electrical Contractors’ As- 
sociation of the United States. Fifteenth 
annual convention, San Francisco, Cal.. 
July 21-24. Secretary, George H. Duf- 
field, 41 Martin Building, Utica, N. Y. 

American Association for the Ad- 
vancement of Science. Summer meet- 
ing, San Francisco, Cal., August 2-7. 
a L. O. Howard, Washington, 


International Association of Mau- 
nicipal Electricians. Annual meeting. 
Gibson Hotel, Cincinnati, Ohio, August 


24-27. Secretary, C. R. George, Hous- 
ton, Texas. f E 
Pennsylvania Electric Association. 


Annual convention, Bedford Springs, 
Pa.. September 8-10. Secretary, H. N. 
Mueller, 435 Sixth Avenue, Pittsburgh, 
Pa. 

Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
Hotel Statler, Detroit, Mich.. Septem- 
her 8-11. Secretary, W. F. Snyder, 
McKeesport. Pa 

New Engeland Section, National Elec- 
tric Light Association. Annual conven- 
tion, Mt. Kineo House, Kineo. Me. 
Sentember 14-17. Secretarv, O. A. Rur- 
siel, 149 Tremont Street, Boston. Mass. 

American Electrochemical Society. 
Twentv-eighth general meeting, San 
Francisco, Cal.. Sentember 16-18. Sec- 
tarv. Joseph W. Richards, South Beth- 
lehem, Pa. 

Illuminating Engineering Society. An- 
nnal convention, New Willard Hotel, 
Washington. D. C.. September 20-23. 
Assistant secretarv, Toseph Langon. 29 
Weet Thirty-ninth Street, New York, 
N. Y. 

International Engineering Congress, 
San Francisco. Cal., September 20-25. 
Executive secretary, E. J. Dupuy. Fox- 
croft Buildine. San Francisco, Cal. 

Telephone Pioneers of America. An- 
nual meeting. San Francisco. Cal.. Sep- 
tember 21-23. Secretarv, R. H. Starrett, 
15 Dev Street, New York, N. Y. 

Southeastern Section, National Elec- 
tric Light Association. Annual con- 
vention, Grove Park Inn, Asheville, 
N. C. September ??-24. Secretary. 
George H. Wygant, Tampa, „Fla. 
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Chicago Mica Company, Valparaiso, 
Ind., has moved its Chicago office to 
212 West Austin Avenue. This removal 
was necessitated by the steady increase 
in business requiring larger quarters. 


The Naugle Pole & Tie Company, 
Chicago, Ill., announces the opening of 
an office at 1027 Michigan Trust Build- 
ing, Grand Rapids, Mich., in charge of 
H. W. Mitchell. This will make the 
company better able to serve its cus- 
tomers in that section. 


P. R. Manufacturing Company, De- 
troit, Mich., has issued bulletin No. 203 
on high-voltage bells from 5 to 12 
inches in size that can be used on 
standard 110 to 125-volt circuits, either 
direct or alternating current. These 
bells are specially designed and are of 
high-grade, rugged construction. 


Hyatt Roller Bearing Company, 
Newark, N. J., announces that Charles 
Ohl, sales manager of the company, 
formerly in general charge of the New 
England territory, will henceforth de- 
vote himself entirely to roller bearings 
for electrical machinery and will make 
his headquarters at the home office at 
Newark. 


Harvey Hubbell, 


Incorporated, 
Bridgeport, Conn., 


is distributing to the 


trade an attractive wall hanger covering 


the entire line of Hubbell separable at- 
tachment plugs and wall and flush re- 
ceptacles. This is the first time that 
the entire assortment of bases equipped 
with the new “T” slots embodying the 
valuable interchangeable feature has 
been shown together in one group. 


The Nordberg Manufacturing Com- 
pany, Milwaukee, Wis., announces that 
E. W. Swartwout, formerly of the Chi- 
cago office, is now associated with Mr. 
MacLaren in the New York office of 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


AY RRR ES QS SS Es 


SSSR RAMRAAAS TS QE ARAN VW VAVW WE? 
aes — SYN QAAYS = PAIN YEARNS. SRN SSS DLT 


the company. Enlarged offices have 
recently been taken in the new Equit- 
able Building (120 Broadway), New 
York. The Chicago office is in charge 
of John E. Lord. 


Pressed Asbestos Products Company, 
451 West Nineteenth Street, New York 
City, has prepared a booklet describ- 
ing Papco, a new material that is acid, 
water and fireproof and a high dielec- 
tric. It has many valuable properties 
that adapt for valuable use particularly 
in the electrical field, supplanting ob- 
jects formerly made of fiber and hard 
rubber. It is capable of being molded 
to any desired shape. 


National Metal Molding Company, 
Pittsburgh, Pa., manufacturer of elec- 
trical conduit, moldings and fittings, 
has recently opened an office at 801 
Electric Building, Buffalo, N. Y., from 
which to handle its increasing business 
in western New York and Canada. This 
office will be in the charge of L. S. 
Montgomery, who has represented the 
company in the South and other sec- 
tions for a number of years and is 
especially well known in the electrical 
trade. Mr. Montgomery is a prominent 
and active Jovian and was Apollo in 
the Eleventh Jovian Congress. 


The Terry Steam Turbine Company, 
Hartford, Conn., announces the appoint- 
ment of Merton A. Pocock as district 
sales manager for the territory includ- 
ed in the states of Minnesota, North 
Dakota and South Dakota. His office 
is 400 Endicott Building, St. Paul, and 
this arrangement supersedes the previ- 
ous selling agreement with Robinson, 
Cary & Sands Company of St. Paul. 
The company has also appointed the 
Hawkins-Hamilton Company, Peoples 
National Bank Building, Lynchburg, 
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Va., as its representative for the state 
of Virginia. 


The Brookfield Glass Company, 2 
Rector Street, New York City, has 
ready a condensed booklet giving di- 
mension diagrams and other data of a 
few of its standard insulators. Over 30 
types are given, also several designs ot 
insulator brackets, hooks, wooden and 
steel pins. The insulators shown cover 
the standard pin-type insulator for 
telephone, telegraph, light and power, 
and transmission lines ranging up to 
20,000 volts. The company modestly 
points out that its insulators have been 
on the market for over half a century. 
Throughout its long career the com- 
pany has produced insulators for prac- 
tically every electrical industry and 
these have been installed by the largest 
and oldest electrical companies in both 
North and South America. 


The Hill-Standard Manufacturing 
Company, Anderson, Ind., has an- 
nounced its intention of building and 
marketing motor-cycles to be propelled 
by an electric motor. It is stated that 
the company hoped to be able to put 
the machine on the market by the first 
of next April. The new machine will 
be constructed much on the order of 
the standard motor-cycle, except as to 
the engine, and patterns are being per- 
fected for the cycle, which is to be 
manufactured almost altogether in the 
local factory. The power is to come 
from a storage battery, capable of be- 
ing recharged from an ordinary lamp 
socket and capacious enough to operate 
the cycle for 100 miles. The tests of 
the electrical equipment have been 
thorough and are said to have proved 
satisfactory. The wheel is not de- 
signed for speed, but for service. 


Record of Electrical Patents 
Issued by the United States Patent Office, May 25, 1915. 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,140,356. System for Vehicie Control. J. 
T. Cade, assignor to Federal Signal Co., 
Arcola, N. J. Has vehicle-operated alarm 
along track. 

1,140,357. Shock-Absorber. 
assignor to Otis Elevator Co., Jersey City, 
N. J. Elevator worm shaft has electro- 
magnet exerting longitudinal pull. 


W. T. ark, 


1,140,365. Electric Whip. H. C. Dixon, 
n City, La. Sparks are produced near 
tip 


1,140,366. Telephonic Apparatus. H. C. 
Egerton, assignor to Western Electric Co., 
New York, N. Y. Two independently 
operable receivers having common differ- 
ential magnetic circuit. 

1,140,378. Selective Signaling System. 
E. E. Kleinschmidt, assignor to Hall Switch 
& Signal Co., New York, N. Y. For tele- 
phone train dispatching. 

1,140,386. ignition Dynamo. C. T. Mason, 
assignor to Sumter Electrical Co.. Sumter, 
S. C. Magneto having revolving field mag- 


nets. 
1,140,393. Vehicle Signal. T.. O’Brien, 
Montclair, N. J. Magnetically operated 


shutter for lights. 


1,140,403. Battery Electrode. C. B. 
Schoenmehl, Waterbury, Conn. Plate form; 
compressed oxide of copper with wire 
gauge imbedded in both the sides and the 
edges. 

1,140,408. Centering Device for Electric 
Switches. <A. C. Smith, assignor to Otis 
Elevator Co. Adjustable spring means for 
holding switch in middle position. 

1,140,429. Automatic Valve. F. E. Wood- 
ruff and W. K. Bishop, Binghamton, N. Y. 
Automatically operated by fuse and at will 
by electromagnet. 


1,140,432. Armature Spring. B. Ames, 
Lowell, Mass. For spark coil. 

1,140,433 Adjusting Poet. B. Ames, 
Lowell, Mass. For spark coil. 

1,140,434. Synchronizing Apparatus. C. 
S. Andres, Philadelphia, Pa. Electrical 


means for synchronizing phonograph and 
kinetoscope, 

1,140,446. Advertising Device. H. J. 
Cusack, assignor to Thomas Cusack Co., 
Chicago, Ill. Controlled lamps of different 
colors throw successive bands of light of 
different colors on placard. 

1,140,447. Electric Hammer. A. de 


Khotinsky. Chicago, Ill. Magnet drives and 
retracts percussive plunger by different 
interconnections of its coils. 


1,140,471. Signal-Tranemission Means. J. 
McFell, Chicago, Nl. Electromagnetically 
operated number wheels are selectively 
actuated. 


1,140,477. Self-Winding Clock. G. H. 
Myrick, assignor to Minerallac Electric Co., 
Chicago, Ill. Operation and control of elec- 
tromagnetically actuated ratchet wheel. 


1,140,491. Switch. C. J. Anderson, 
assignor to Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. Circuit-breaker with com- 
mon trip and closing magnet. 

1,140,492. Signaling Device. H. B. An- 
derson, Cleveland, O. Bell having electro- 
magnetically operated clapper. 

1,140,495. Raliway Signaling. J. 
Buchanan, assignor to Union Switch T 
Signal Co., Swissvale, Pa. Controls signal 
by track circuit alone or by track and 
line circuits. 

1,140,498. Socket for Electric Lamps. 
C. L. Cassidy, Orange, N. J. Contact-bear- 
ing, insulating_plug in metal casing from 
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which it may be removed to give access to 
connections. (See cut.) ; 

1,140,545. Motor Controlier. F. P. Town- 
send, assignor to Cutler-Hammer Mfg. Co. 
Resistances manipulated in relation to 
series motor to vary potential on armature 
and reverse field. 

1,140,579. Switch-Operating Mechanism 
for Electric Railways. R. M. Craig, San 
Antonio, Tex. Track switch shifted elec- 
tromagnetically and controlled by car mem- 
ber driven according to speed of car and 
closing circuit at intervals. 

1,140,580. Safety Device for Railroad 
Trains. O. M. de Munnick, New York, N 
Y. Brakes controlled by circuit through 
cars, operated when signal is at danger. 

1,140,682. Bracket for Lightning - Rod 
Pointe. T. W. Dodd, assignor to Dodd & 
Struthers, Des Moines, Iowa. For mount- 
ing on roof ridge. 

1,140,587. Device for reneeung Trolley 
Wires. R. T. Fingado, Mexico. Is applied 
to track and has mirrors for observing trol- 
ley wire. 

1,140,601. Machine for Forming Cementi- 
tious ineulating Sheets. J. . Lappen, 
assignor to Union Fibre Co., Winona, Minn. 
Holding screens carry material through 
rolls and water is sucked off. 


1,140,603. ineulator Clamp. W. S. Lee, 
Charlotte, N. C. Simple sectionalizea 
structure adapted to grip conductor and 
embrace insulator. 


1,140,623. Cab Signal System. P. J. Sim- 
men, Los Angeles, Cal. Signal goes to 
danger if electric energy along tra fails 
at one of several points as car passes these 
points. 

1,140,668. Telephone System. P. G. Bern- 
holz, Schenectady, N. Y. Station selection 
controlled by predetermined different posi- 
tions of motor-operated indicators. 


No. 1,140,498.—Combined Husk and Socket. 


1,140,659. Electrically Operated System 
of and Apparatus for Automatic Signaling 
on Railways. E. W. Bottle, London, Eng. 
Track switch controls succeeding signal 
sections. 

1,140,660. Wax-Extractor. W. J. Brizius, 
Los Angeles, Cal. Electrically heated point 
on end of tube through which melted wax 
is withdrawn. 

1,140,682. Process of Extracting Copper 
from a Sulphate Solution. N. V. Hyblnette, 
Christiansand, Norway. Solution electro- 
rs to obtain copper and free sulphuric 
acid. 

1,140,689. Trolley. M. Lev, Jr., Los 
Angeles, Cal. Relates to the electrical con- 
nection with the wheel. 

1,140,694. Engine-Stop. G. H. McFeaters, 
Johnstown, Pa. Gravity valve-controlling 
device released by electromagnet. 

1,140,701. Protecting Hood for Thermo- 
coupies. <A. F. Mitchell, Homestead, Pa. 
For the hot end in electric pyrometer, per- 
mitting contact of couple with object whose 
temperature is to be measured. 

1,140,739. Polarized Relay. G. B. Gray, 
assignor to Automatic Train Control & 
Signal Co., Pittsburgh, Pa. Detailed ar- 
rangement of permanent and electromag- 
nets. 

1,140,749. Selective Switch. E. E. Klein- 
schmidt, assignor to Hall Switch & Signal 
Co. Electromagnetic step-by-step selector. 

1,140,785. Molding Machine. E. L. Wil- 
Hams, Jr., Santa Cruz, Cal. Includes heat- 
ing colls for heating the mold and core. 

1,140,788. Mechanical Toy. B. F. Bain, 
Pittsburgh, Pa. Car of toy elevator lights 
electric lamps as it moves up and down. 

1,140,803. Brush-Holder for Motors and 
Dynamos. J. B. Cullen, New York, N. Y. 
Gravity device, common to entire brush 
gear for pressing the brushes against com- 
mutator. 

1,140,816. Sparking Indicator. C. E. Har- 
lan,, assignor of one-half to W. H. Ames, 
Watsonville, Cal. Different air pressures 
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supplied to a sparking chamber having 
windows to observe spark gap. 

1,140,818. Apparatus for Treating iguide 
with Ultra-Vloliet Rays. V. Henry, A. Hel- 
bronner and M. von Recklinghausen, 
assignors to the R. U. V. Co., New York, 
N. Y. Liquid passes in thin film about 
mercury-vapor quartz tubes. 


1,140,819. Apparatus for the Treatment 
of Water and Other Liquide by Uitra- violet 
Rays. V. Henry, A. Helfronner and M. von 
Recklinghausen, assignors to the R. U. V. 
Co. Water is given rotary movement about 
axial quartz tubes. 

1,140,826. Electrical E W. Hoppie, 
assignor to Hoppie Electrical Appliance 
Co., Salt Lake City, Utah. Dry battery 
having reinforced container and electrolyte 
carried by absorbent material and includ- 
ıng aluminum chloride and a filler compris- 
ing mercurial salts. 

1,140,837. Fire Alarm and Sprinkier-Ọp- 
erating Apparatus. A. Marcante, Pater- 
son, N. J. Circuit-closer held open by 
fusible block. 

1,140,838. Calculator. C. A. Mellicke, 
Chicago, Il. Arrangement of lamp and 
reflector for illuminating data-bearing rotor 
in sight opening. 

1,140,843. Transformer. L. C. Nichols, 
assignor to Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. Manner of circulating oll 
for cooling. 

1,140,849. Apparatus for Controlling Mo- 
tor Vehicles Driven by Mixed Power. H. 
Pieper, Liege, Belgium. Gas motor, stor- 
age battery and dynamo-electric machine 
controllable from several points. 


1,140,861. Printing Telegraph Receiver. 

E. Wright, assignor to Wright Tele- 
graphic Typewriter Co., New York, N. Y. 
Type wheels governed by permutation slides 
operated by selective magnets. 


1,140,864. Means for Thawing-Out Water . 


Pipes. J. M. Aubery, Los Angeles, Cal. 
Details of resistance heating device placed 
alongside pipes. 

1,140,880. Adjustable Flood and Spotlight. 

. J. Davis, Jr., and A. P. Nirdlinger, 
Chicago, Il]. Projector has provision for 
supporting and connecting electric lamp. 

1,140,893 and 1,140,804. Electric Lamp. C. 
H. Fischer, Cincinnati, O. Socket con- 
struction in headlight reflector permits ad- 
justment of lamp along reflector axis. Sec- 
ond patent a modification. 

1,140,901. System of Centroi. A. J. Hall, 
assignor to estinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. Automatic rall- 
way-motor accelerating system in which 
automatic operation may be suspended by 
operator. 


1,140,917. Outlet Box. M. Robinson, New- 
ton, Mass. Has adjustable pipe aperture. 

1,140,920. Transformer. F. Sieber, as- 
signor to Westinghouse Electric & Mfg. 
Co. Main and supplemental transformers 
are magnetically insulated but have com- 
mon secondary winding and independent 
regulating and auxiliary windings. 

1,140,922. Stationary Inductive Appara- 
tus. H. C. Soule, assignor to Westinghouse 
Electric & Mfg. Co. Auxillary reactance 
cooled by blast of main air-blast trans- 
former. 

1,140,924. Winding Machine. C. R. Un- 
derhill, assignor to the Acme Wire Co., 
New Haven, Conn. Electrically operated 
means for positioning a strand upon a 
winding mandrel. 

1,140,925. Electrical Measuring Inetru- 
ment. T. W. Varley, assignor to West- 
inghouse Electric & MIE: Co. Rotary mem- 
ber acted on by field of permanent magnet 
shifted by circuit windings. 

1,140,926. Regulator for Electric Circuits. 
T. Varney, assignor to Westinghouse Elec- 
tric & Mfg. Co. Regulator operated by 
two motors of opposed torques which are 
automatically controlled. 

1,140,937. Air-Valve and Indicating Mech- 
anism. H. B. Ashelman and J. S. John- 
son, Fargo, N. D. An electric annunci- 
ator showing condition of valves on a num- 
ber of pneumatic wheels. 

1,140,946. Compensating Device for Teie- 
Phonic Circuits. S. G. Brown, London, 
England. Coil in receiving element nulli- 
fies inductive effect of transmitter on re- 
ceiver. 

1,140,953. Electric Safety Fuse. R. C. 
Cole, assignor to Johns-Pratt Co., Hart- 
ford, Conn. Inclosed fuse filled with rot- 
ten stone at middle and plaster of Paris 
and whiting at ends of casing. 

1,140,954. Telephone-Mouthplece Protec- 
tor. L. A. Collins, Louisville, Ky. Dia- 
phragm secured over mouthpiece. 

1,140,957. Circult-interrupter. W. Cooper, 
assignor to Westinghouse Electric & Mfg. 


Co. Ol switch with provision for main- 
taining oil in circulation. 
1,140,961. Circult-Interrupter. H. P. 


Davis and C. Aalborg, assignors to West- 
inghouse Electric & Mfg. Co. Construc- 
tion of contacts and insulation of oil 
switch. 
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1,140,980. Colling Device. 
Salt Lake City, Utah. For telephone re- 
ceiver cord. 

1,140,982. Operating Oii Wells. W. D. 
Huff, assignor of. three-fourths to L. G. 
Moss, New Iberia, La. Heat electrically 
generated below surface of oil in well 
causes gas to lift column of oil, 


1,140,992. Pneumatic Suction Cleaner. E. 
A. Martin, New York, N. Y. Connections 
and mounting of motor. 

1,140,993. Ignition Dynamo. C. T. Ma- 
son, assignor to Sumter BÐlectrical Co., 
Sumter, S. C. Movable magnetic member 
varies flux through windings anad inter- 
rupter is operated in synchronism with 
magnetic member. 

1,140,996. Sanita Telephone Attach. 
ment. T. H. R. Miller, assignor to Myro- 
phone Co., New York, N . Means for 
securing sanitary material in mouthpiece. 


1,141,023. Automatic Train Stop. A. G. 
Turpen, Modesto, Cal. Electrically operates 
engineer’s brake valve. 

1,141,032. Panelboard Fitting. H. U. 
Badeau, assignor to Perkins Electric Switch 
Mfg. Co., Bridgeport, Conn. Sheet-metal 
cover plate for switches and dial for in- 
dicating switch position. (See cut.) 


1,141,047. Signaling Apparatus. J. F. 
Duggan, Atlantic, Mass. Indicator at each 
corner of car operated in response to op- 
erations of power controller. 

1,141,052. Spark Piug. W. H. Gates, as- 
signor to Eastern Machine Screw Corpo- 
ration, New Haven, Conn. Details. 

1,141,069. Electrical Connection of Pig- 
tail. A. S. McDaniel, assignor to Corliss 
Carbon Co., Bradford, Pa. Manner of fas- 
tening to carbon brush. 

1,141,074. Voting-Machine Control. H. 
O. Rugh, assignor to Railway Electric Mfg. 
Co.. Chicago, Il. Register-controllin 
mechanism governed by door-controlle 
circuit. 

1,141,075. Voting Machine. H. O. Rugh, 
assignor to Railway Electric Mfg. Co. Elec- 
trically operated and interlocked to pre- 
vent improper voting. 

1,141,087. Electric Cloth-Cutting Machine. 
N. Komow, assignor to United States Cloth 


L. E. Haynes, 


No. 1,141,032.—Paneiboard Fitting. 


Cutting Machine Co., New York, N. Y. 
Motor-driven and includes automatic grind- 
er. 


Patente Expired. 


The following United States electrical 
patents expired on May 31, 1915: 


604,712. Electrical Signaling System and 
Apparatus. W. F. Banks, Milford, Conn. 
604,729. Elevated Electric Car Line. J. 


H. Cooley, Paris, Tex. 

604,747. Electric Railway. J. H. Guest, 
Boston, Mass. 

604,770. Pneumatic Attachment for Tele- 
graph Keys. W. J. Lieb, Pratt. Minn. 

604,806. Electical Belt. A. J. Taylor, Vine- 
land, N. J. 

604,842. Electric Motor or Dynamo. A. 
L. Riker, New York. 

604,843. Former for Winding Armature 
Coils. A. L. Riker. 

604,866. Signal for Electric Railways. W. 
H. Jordan, Brooklyn, N. Y. 

604,874. Safety Device for Electric Car- 
riages. R. T. D. Brougham and W. C. Bor- 
sey, London, England. 


604,911. Electric Railway. F. D. Sweet, 
Elyria, O. 
604,949. Rheostat for Electric Lamps. 


R. H. Wapler and F.. H. Wapler, New York, 
N 


. Y. 

604,968. Automatic Current-Distributer 
for Electric Railways. J. Claret and 
Vuilleumier, Paris, France. 

605,013. Switching Device and Circuit 
Arrangement for Electrically Propelled Ve- 
hicles. E. B. W. Reichel, Berlin, Germany. 

605,023. Electric Switch for Use With 
Electrically Propelled Vehicles or Locomo- 


tives, Etc. <A. T. Snell and C. E. Grove, 
London, England. 
605,026. Globe for Incandescent Lamps. 


V. de Spruner-Mertz, Brussels, Belgium. 

605,066. Third-Rall Underground Electric 
Railway System. L. E. Walkins, Springfield, 
Mass. 
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Balancer Sets for Economical Bat- 
tery Charging. 

At the meeting ‘of the Chicago Sec- 
tion of the Electric Vehicle Associa- 
tion of America, held at the Hotel Met- 
ropole, on May 25, W. H. Noble, of the 
Lincoln Electric Company, gave a 


talk on “Charging Vehicle Batteries’ 


From High-Potential Direct Current.” 

Mr. Noble introduced the subject by 
calling attention to the fundamental re- 
lations between the voltage, current, re- 
sistance and power in a circuit, giving 
numerical examples to illustrate these. 
There is usually a great waste of en- 
ergy in charging small batteries on cir- 
cuits of 110 volts or higher. One ex- 


ample was given where low-voltage 


batteries were charged in such a waste- 
ful manner that for 6.7 kilowatt-hours 
actually used in the battery, 32.9 kilo- 
watt-hours were wasted in external re- 
sistance. In this case only 16.7 per 
cent of the energy expended was 


-actually used in charging the batteries. 


There are three methods of avoiding 
this difficulty of placing excessive re- 
sistance in series with the battery. The 
first is to use enough batteries in 
series so that the total voltage ap- 
proaches the voltage of the supply cir- 
cuit. This is not usually satisfactory 
because different cells will need dif- 
ferent amounts of charge. A second 
method is to use motor-generator sets 
to convert the electrical energy to the 
proper voltage. This method is satis- 
factory for small batteries and where a 
single definite voltage is required, but 
the cost of the machines makes it ob- 
jectionable for large installations. 

A third method is to use a balancer 
set and this the speaker considered the 
most satisfactory method where large 
numbers of batteries have to be 
charged. This method was explained in 
detail. 

The idea of a balancer set has been 
used extensively in lighting and for 
other purposes, but has not come into 
general use for battery charging, al- 
though it is very well adapted for this 
purpose. In the simplest case two 110- 
volt machines are mechanically con- 
nected together and electrically con- 
nected in series across a 220-volt cir- 
cuit. The voltage of each machine is 
110 volts. A middle wire is taken out 
between the two machines and the bat- 
teries to be charged are connected be- 
tween this middle wire and one of the 
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outside wires. The largest amount of 
unbdlancing, provided the batteries are 
connected in the most advantageous 
combination, will never exceed the 
charging current for a single battery, 
which may be, for example, 60 am- 
peres. In this case the capacity of 
the balancer set need only be enough 
in excess of 30 amperes to take care of 
the losses in the machines themselves. 
For if. the unbalancing amounts to 60 
amperes, one of the machines will act 
as'a motor, while the machine con- 


nected on the same side as the excess: 


battery will act as a generator sup- 
plying 30 amperes, and the other 30 
amperes will be supplied from the line. 

It is evident that the capacity of an 
installation of this kind can be in- 
definitely increased by providing addi- 
tional charging panels only, as it is not 
necessary to increase the capacity of 
the balancer set above that required 


for a single battery. The losses in the. 


machines are nearly independent of the 
number of batteries charging and con- 
sequently the efficiency increases as the 
number of batteries is increased. 

` Referring to the example given above, 
where the loss was 32.9 kilowatt-hours, 
the corresponding loss for the balancer 
set would be only 5.9 kilowatt-hours, 
and this would not be increased if ad- 
ditional batteries were connected, 
whereas by the method of placing re- 
sistance in series the losses are multi- 
plied by the number of batteries 
charged. 

It is not known that this method is 
in use in any of the garages in Chi- 
cago, but it would prove the most de- 
sirable method in many cases. Where 
still higher voltages are supplied, or 
where lower voltages are needed for 
charging, the method can be extended 
by placing three or more machines in 
series across the line and tapping off 
between each two machines. 

F. E. McCall, who presided at the 
meeting in the absence of the chair- 
man, pointed out that the initial cost 
of a balancer set frightens many pur- 
chasers because they do not realize that 
the capacity is so small in comparison 
to the load. In the case of lighting in- 
stallations it was his experience that a 
balancer set with a capacity of only 0.1 
to 0.25 of the load was sufficient. 

Mr. McCall also read a communica- 
tion on the subject of greater publicity 
for electric vehicles. 


_ charging at certain stations. 
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The English Electric Vehicle 
Committee. 
A meeting of this committee was held 
in London, England, under the chair- 
manship of R. A. Chattock, city elec- 


trical engineer of Birmingham, 
April 13. 

The question of increasing the sales 
of the committee’s Journal was consid- 
ered, the committee feeling that elec-. 
tric supply undertakings (central sta- 
tions) might do much more in the way 
of utilizing the Journal for distribution 
among prospective users in their dis- 
tricts. It was resolved to make a fur- 
ther appeal to these undertakings to 
support the efforts of the committee in 
this direction. It was reported that 
many undertakings were restricting 
their expenditure on publicity material 
during the war, owing to the regulation 
of the British Government prohibiting 
further capital expenditure on ordinary 
mains extensions and also limiting ex- 
penditure generally. It was resolved to 
point out to the undertakings that the 
adoption of electric vehicles in their dis- 
tricts did not necessarily require any 
extension of the mains or plant. The 
supply was entirely an off-peak load and 
undertakings on that account should, at 
the present time, use every endeavor 
to make known the advantages of elec- 
tric vehicles. Undertakings are to be 
asked to make use of the publicity mail 
cards prepared by the committee, the 
demand for which has been very small 
indeed and confined to a very few un- 
dertakings up to the present. 

Regarding those electric supply un- 
dertakings in the London metropolitan 
area that charge more than two cents 
per unit for electric supply for vehicles, 
the secretary reported that he had writ- 
ten asking them to come into line with 
the committee’s recommended tariff of 
two cents per unit. No satisfactory 
reply, however, had been received from 
any undertaking to which the letter had 
been addressed. It was reported that 
certain undertakings had found it neces- 
sary to advance prices all around, owing 
to the increased cost of coal, etc. 

The committee has had reported to it 
that there are vehicles not fitted with 
the standard receptacle which come for 
The com- 
mittee decided to again advise electric 
supply undertakings to do what they 
can to persuade the owners of such cars 


to have the CO receptacle fitted. 
Digitized by 


on ` 
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A Fair Word Helps 


HE most convincing evidence of Electric 
truck efficiency is naturally recorded in 


the performance of Electric trucks now 


in operation. Those who use G. V. Electrics, 
for example, know and admit their superiority 
over the horse and gasoline truck. Our hardest 
problem is to interest the man who not only re- 
fuses to believe what he cannot see in another 
city but only half of what he does see ten feet 
away. 

Why is it that many a central station man 
will concede the successful and economical 
operation of Electric trucks in level cities, in 
hilly cities and in foreign lands, but conclude his 
comments with the contention that he has a 
very peculiar operating problem and cannot use 
Electrics? This in the face of the fact that he 
has never tried them and has no evidence what- 
ever that they will not do his work. 

Of course there is no reason why the man 
who gets his bread and butter from the Elec- 
trical industry should purchase Electric trucks 
because of this fact. But why lead the proces- 
sion of the prejudiced? 
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Let’s forget this question of whether it is the central 
station or the Electric truck manufacturer who is at fault in 
the Electric vehicle promotion, and help to inject a little fair 
play and harmony into the proposition. A fair word helps. 

When you reach the Convention floor why not have 
your mind receptive, as we shall try to do, and ready to con- 
‘pare notes on the present success of Electric trucks? Sure- 
ly the present performance and ultimate efficiency of the 
Electric line truck, the tower wagon, the cable puller and 
the emergency car are of greater moment than the never- 
finished angles on the 42 or 60 cells as against 44. 

You may find a man (as we have already) who cut 
the cost of cable pulling from 2.4 cents with hand winch 
to 1.1 cents with a 2-ton G. V. Something worth while 
when he pulls over 300,000 feet annually, eh? You may 
learn how others are saving $10 per day setting poles. 
There’s a mine of information the industry can now have 
on lamp trimming. See if you can find out what central 
station paid $94,000 for hauling coal with horses last year. 
Who was it saved $398 in a short time moving 3000 tons of 
coke with two Electrics? Give up your figures, not to us but 
to Electric truck users, and get their figures in turn. We 

learn much from them and we have had some experience. 
Forget the truck maker and get some real facts upon which 
to base your deductions. 

If 1000 central station men would in the next six months 
look for the good points of the Electrics specifically adapted, 
in the selling, to central station work, we wouldn’t need the 
war stopped to experience a perfect upheaval of transporta- 
tion ideas in the public utility field. Isn’t it worth while to 
place yourself in a position to really know where Electrics 
are efficient and where not? 


Mx We ask no kinder friends than fair facts. 


GENERAL VEHICLE COMPANY 


Incorporated 
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The secretary was also instructed to 
get into touch with American manufac- 
turers of electric vehicles, pointing out 
the necessity of fitting the standard re- 
ceptacle. 

As to the standardization of metal- 
filament lamps for use on electric ve- 
hicles, another meeting had taken place 
between representatives of the Tung- 
sten Lamp Association and the commit- 
tee’s technical subcommittee. On the 
report of the latter, it was decided to 
adhere to the previous recommendation 
that the lamps used should be for a 
pressure of 12 volts and in accordance 
with the requirements of the British 
engineering standards specification No. 
69. 

TARE SAE ALES 


Important Court Decisions Respect- 
ing Liability of Garage Owners. 
A new and interesting ruling has 

just been made in the Court of Com- 

mon Pleas of Cuyahoga County, Ohio, 
as to the liability of a garage owner 
because of injury to persons while be- 

ing driven in their own cars by a 

driver furnished such persons for hire 

by the garage owner. 

The case was that of Jones versus 
The Baker Motor Vehicle Company, 
of Cleveland, Ohio, and it appeared 
from the evidence that Mrs. Jones was 
the owner of a car which was kept by 
the Baker company in its garage as a 
“boarder” and that upon her call the 
Baker company would furnish her a 
driver at a fixed charge per hour and 
that these drivers were instructed by 
the Baker company to drive “as di- 
rected by, the owner” while out with 
the car. It appeared further that while 
an employee of the Baker company 
was driving Mrs. Jones one evening, 
about dark, and through a drizzling 
rain, the car ran into a dirt wagon 
standing by the roadside, without any 
lantern on it. Mrs. Jones, who had 
been riding backward. in the front seat 
of the machine, claimed to have been 
injured as the result of this collision. 
The court charged the jury that, asa 
matter of law, the driver of the car 
was, at the time of the accident, the 
agent and servant of the Baker com- 
pany and that if the company had not 
exercised due care in selecting a care- 
ful driver, or if the driver was negli- 
gent and his negligence caused the ac- 
cident, the company was liable. This 
ruling of probably the 
first of its particular kind and if sus- 
tained by the higher courts means, as 
a practical matter, that a garage owner 


the court is 


or other person who supplies drivers 
to the owners of cars, in the manner 
above described, is liable 
not only to the owner of the car but 
to third parties as well who may be 
injured through the carelessness of the 
driver. 


absolutely 
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THE ELECTRIC STEVEDORE. 


By A. Jackson Marshall.’ 


That anything as distinctly modern 
and prosaic as an industrial truck could 
have a very interesting history seems 
rather unlikely, yet it is recorded that 
even the Egyptians and Assyrians had 
their industrial trucks—of a very primi- 
tive type to be sure—but efficient 
enough to carry some of the great 
blocks of stone used in building the 
pyramids. These early conveyances 
were nothing more than sledges which 
were dragged along roads smoothed 
and hardened especially to lessen the 
friction. Sometimes merely a forked 
tree limb with boards placed across it 


A 
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engineer to design an electric hand 
truck, as it was then called. So success- 
ful was this application of the first 
“Electric Stevedore” that it was shortly 
applied to other operations. 

When any mechanical device proves 
itself a labor and a time saver, combin- 
ing both efficiency and economy, it is 
only a short time before it becomes 
popularized, and beginning with 1911— 
only four years ago—various develop- 
ments of the electrical industrial truck 
followed each other very rapidly. To- 
day over 1,000 of these modern carriers 
are used in the United States and Can- 
ada. The average man has but a small 
conception of the tremendous amount 
of work being done on piers, in railroad 
terminals, in industrial plants by these 


An “Electric Stevedore”’ at Work. 


for a platform was used as a drag. 
Later friction was lessened by small 
rollers used on the sledge runners which 
in time developed into the wheel and 
axle—one of man’s greatest contribu- 
tions to world progress. This greatest 
of all mechanical devices was first used 
on one of these small vehicles by the 
Assyrians and soon developed the 
wheelbarrow and cart. 

In America the genesis of the mod- 
ern electric industrial truck is found in 
the necessity for an automatic device 
efficient enough to cope with the ever 
increasing transportation of baggage 
and freight and with growing commer- 
industries. As terminals became 
larger and baggage rooms, post offices 
express depots became longer, a 
quicker and more capacious truck was 
demanded, and so one 


cial 
and 


railroad—the 


Pennsylvania—engaged a mechanical 
| Secretary of the Blei trie Vehicle Asso- 
fation of America. 


powerful little storage-battery trucks. 

It is estimated that in the United 
States alone there is a total of 720,000,- 
000 tons of goods every year which 
passes through the railroad freight 
and transfer stations. The present lack 
of system in handling this freight and 
the tremendous amount of lost time in- 
volved represents a yearly loss of more 
than $80,000,000. With the existing 
antiquated and inefficient methods 
there is constant confusion and delay 
where thousands of conveyances en- 
deavor to get served within a few hours. 
This causes the transfer mediums to 
be held up for several hours inactive 
with resulting losses. As the use of the 
“Electric Stevedore” increases, it is to 
be hoped that this will influence a fur- 
ther systematized manner of delivery. 
As their work becomes more thorough- 
ly unified, the freight sheds and docks 
in many cases will operate on a 24- 
hour schedule. With the virtual free- 
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Walker Model L Two-Ton Lineman’s Truck with Ccmpartment Body 


Mr. Central Station Manager: 


p° YOU realize that ELECTRIC VEHICLES now produce 
MILLIONS OF DOLLARS income annually to 
CENTRAL STATIONS during OFF-PEAK load periods ? 


a YOU responsible for your LOSS OF INCOME because 
your Company does not BOOST AND USE ELECTRIC 
VEHICLES and practice what you preach to your customers? 


ARGE AND SMALL CENTRAL STATION COMPAN- 

IES NOW EARN A GOOD PERCENTAGE OF 

THEIR DIVIDENDS FROM OFF-PEAK VEHICLE 
CHARGING REVENUE. 


E know HOW they do it and will tell YOU if you just 
ask us. We will also co-operate with you. 


Write now to 


1085A 


W ALKER VEHICLE COMPANY 


(Manufacturers of Electric Trucks and Pleasure Cars) 


E iiaii and Wallace Streets CHICAGO —:. 
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dom of city streets great electric com- 
mercial vehicles operating silently, will 
transport the goods by night to well 
located centers from which goods may 
be distributed the following day and 
delivered when business houses are pre- 
pared for their receipt. This seems to 
be the only way to solve the problem 
of congested freight piers in cities 
where increase in size of the terminals 
is rendered impracticable for physical 
reasons, the cities in most cases having 
steadily built up around them. Today 
the only hope for decreased conges- 
tion is increased efficiency such as will 
enable street vehicles to discharge or 
receive their loads with celerity, and 
this must be effected by speeding up 
the movement of freight over the plat- 
forms, in using more efficient transfer 
means between the vessel holds or 
freight cars and the vehicle tail-boards, 
and in organizing a system of distrib- 
uting centers to supplement the 
cramped terminals. 

In railway terminals alone where 
these modern electric carriers have 
supplanted the hand trucks it is esti- 
mated that there is a total saving of 
66 per cent. The electrically propelled 
baggage truck has proved itself a fixed 
necessity. We have ceased to marvel 
at the speed, ease and efficiency with 
which these trucks piled high with 
trunks, bags and boxes deftly wind 
their way along congested station plat- 
forms from train to baggage room, do- 
ing the work that formerly required 
four times as much labor and twice as 
many trucks. In fact we have almost 
forgotten the antiquated old hand truck 
clumsily pushing its way about con- 
gested areas with more strength than 
system or efficiency. A short descrip- 
tion of the operation of an electric in- 
dustrial truck will show its simplicity 
and safety. The controller is inclosed 
and an automatic cut-off switch mini- 
mizes accidents. One handle is used as 
a controller lever, and the other handle 
for steering. The controller returns to 
neutral as the hand is removed from 
the lever. The cut-off switch cuts off 
the power when the foot is removed 
from the brake pedal. In other words, 
the driver applies the brake simply by 
releasing the pedal with his foot, and 
as he releases the pedal the power is 
cut off automatically. 

The driver, standing erect on the end 
of the truck, with hands on the con- 
troller and steering lever, respectively, 
and foot on the brake pedal, is in the 
best possible position to guide and con- 
trol his load. The simplicity of opera- 
tion does away with the necessity for 
having expensive operators, the aver- 
age freight-handler being taught to 
successfully operate a truck, even in 
congested plants or terminals, in about 
48 hours. The ordinary baggage truck 
has a capacity of 2,000 pounds and is 
used for carrying both baggage and 
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mail. The immense increase in bag- 
gage, express and mail matter being 
moved by our railroads demanded pro- 
portionate increase of efficiency in its 
handling, and slow moving man-pow- 
ered hand trucks have gradually given 
way to the modern “Electric Steve- 
dore.” 

Time studies made in manufacturing 
piants and at the great piers in sea- 
port cities indicate beyond a question 
that “Electric Stevedores” will supplant 
the hand truck wherever operating con- 
ditions warrant. More than this, the 
shipping platforms and piers of the fu- 
ture will be designed especially for the 
more efficient operation of these elec- 
trics. They already have a tremendous 
influence on the short haul. 

Down in Savannah you may see cot- 
ton moved across great piers by “Elec- 
tric Stevedores” equipped with hoists 
and cranes, carrying it directly into 
the holds of the steamers which bring 
it North. Two of these little electrics 
would handle more cotton in one day 
than 20 freight handlers. At the Bush 
Docks in Brooklyn, N. Y., you can see 
the same cotton placed in cars by a 
battery of truck cranes, the cars first 
being “spotted” by the electric. It is 
taken out of the cars at the mill by 
the industrial trucks and moved to 
storage and then to the spinning room 
by them. Later the bobbins, dye tubs, 
and beams are moved from mill to mill 
by small electric shop trucks. 

The Commercial Vehicle, in a recent 
issue, cites an excellent example in- 
dicative of the economy of operating 
these “Electric Stevedores.” 

“In testimony submitted for the in- 
formation of the Interstate Commerce 
Commission, a report of the operation 
of an electric industrial truck at the 
Cunard pier, New York City, showed 


that in handling macaroni in boxes, six: 


electric industrial trucks did the work 
in nine hours, that would have required 
24 hand trucks. The cost of labor with 
the electric vehicles was $21, while at 
current longshoremen’s rates it would 
have cost for labor $87.60, if hand 
trucks had been relied upon. 

“In handling grapes in barrels at the 
same dock, two industrial trucks did 
the work of 21 hand trucks. [n han- 
dling mackerel in barrels, two electric 
industrial trucks did the work of 19 
hand trucks. In handling casks of wine, 
seven electric industrial vehicles with 
13 men, did the work of 36 men rolling 
the casks from one man to the other.” 

Under the old method of hand truck 
operation, the cost per ton of handling 
freight at railroad terminals and steam- 
ship piers was 25 cents, while the cost 
per ton for performing the same work 
with electrical industrial trucks is but 
10%% cents. From a socialistic view, 
too, investigations show an important 
feature which particularly commends 
the “Electric Stevedore” to the operator 
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as well as to his employer. Under the 
old plan the men received a wage of 
$2 per day, while under the truck oper- 
ating system, where men are paid on 
a tonnage basis, their compensation 
amounted to $2.40 per day, or an in- 
crease of 20 per cent. 

While the largest field for the “Elec- 
trical Stevedore” is in handling baggage 
and freight at terminals and piers, they 
are being used to a great extent, how- 
ever, in factories and industrial plants, 
and more and larger installations are 
being made continually. In shop and 
mill transportation, in storage ware- 
houses, in freight transfer stations, in 
supply and provisioning work for rail- 
roads, steamships, etc., in brick and 
lumber yards, in stoking in power 
plants, in wholesale and retail pack- 
ing, shipping and receiving, and even 
in building operations the clectric in- 
dustrial truck finds extensive applica- 
tion. A valuable application of the 
“Electric Stevedore,” equipped with a 
crane, is in laying street curb stones. 
In warehouses they are used for hoist- 
ing, in packing motors, etc. Motor 
car and other manufacturers are begin- 
ning to regard the electric shop truck 
as indispensable. Warehouses and mills 
are constantly finding new uses for 
them as the number of different types 
increase. The government has adopted 
them.for its arsenals, and a recent spe- 
cial application is found in the new 
buildings of the Boston Children’s 
Hospital. It is being employed to do 
the work formerly performed by four 
men. è 

It should not be overlooked that this 
small truck has many of the fundamen- 
tal advantages of its larger brother in 
the street, namely: it is clean, odorless. 
and practically silent, its simplicity of 
construction is a great aid in operation 
and maintenance, and its freedom from 
fire and explosion commends it to fire 
commissioners and underwriters. 

It is obviously too early to determine 
to the last cent just how much can be 
saved by the adoption and use of these 
small trucks. The labor item is the 
most important one, and it has been 
found that where the trucks can be kept 
busy and the hauls average 200 to 800 
feet, that each truck will displace at 
least four, and often five and six men 
each. They can make from 20 to 30 
miles on a single charge, while boost- 
ing during noon hour will increase this 
mileage one-third. Although the initial 
cost of the electric industrial truck, 
which is $1,000 to $3,000, looms large 
when compared to the cost of hand- 
powered equipment, it will save its first 
cost in four and one-half months with 
careful operation, and if a machine will 
pay for itself in this short time, what 
does it matter whether it costs $1,000 
or $5,000? With work to keep it busy, 
the economy of the “Electric Steve- 
dore™ is little shọrt>of amazing. 
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QUESTION— 


Has the “Tronclad=Exide” Battery 
made good ? 


ANSWER— 


More than good. 


PROOF— 


Here are a few extracts of letters from 
owners of ‘“fronclad=Exide° Batteries that 
have been in service for three years and 
over. Read them. 


“Batteries have been in use since the 1st of January, 1912. We 
must confess we have been surprised by the length of service we have 
received from them. Two of the batteries are now giving prectically 


the same capacity on discharge as they were when they were six 
months old.” 


“We now have 24 ‘‘ fronclad=Exide’’ Batteries, two of which 
have been in daily service for forty-one months. We also have three 
batteries which are three years old and three which will have been 
in service three years on November 1, 1914.” 


“I have had an unusually fine record with “ironclad” Batteries. 
I bought a set three years ago last April. In that time I have gotten 
close on to 25,000 miles.” 


“In reply beg to state that the set of “fronclad” Batteries which 
were in my car when purchased in January, 1912, ran 29,700 miles 
without one cent of expense for repairs.” S 


“In reference to the ‘* Tronclad=Exidc’’ Battery which I have 
been using in my Electric for the past three years, will state that this 
battery has given me exceptional service, and I am told by experts 
who have recently looked this battery over that it is yet practically 
as good as new.” 


“Mronclad-Éxide” 
Batteries 


in service for 


SEND FOR THIS BOOK 


Three Years 


and over 


“With reference to the “fPronclad” Battery put 
in our electric truck No. 3, October 4, 1911, will 
say that the battery has given satisfaction and is 
still in use.” 


mileage of about 24,000 miles, and which passed 
your guarantee in nice shape.” 

“More than pleased with the results obtained 
from this “ironclad” Battery, having received 
several thousand miles more out of same than we 


“The ‘iftonclad=Exide”” Battery, 24 cell, 
which was one of the first that came to this city, 
which you furnished me in 1910, and which was 


put into my Electric, was used three years and four 
months without any repairs or washing, with a total 


had looked for.’’ 


“We are pleased to state that the “fronclad’ 
Battery that has been in service in our two-ton van 
No. 6 for over forty months has proven very sat- 
isfactory.”’ 


The above statements prove that the ‘ironclad-Extde™ 
Guarantee is very conservative. 


The “Tronclad-Exide” is the most economical battery 


for Electric Vehicles. 
you a copy of the 


Let our office nearest you send 
“fronclad=Extoe’ 


Testimonial 


Book, giving the statements of many other users of 


“fTronclad=Exide’ 


Batteries. 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 


The “Chloride Accumulator”, The “Tudor Accumulator” 
The “Exide”, “Wyvcap-Exide”, “ThineExide’’ and ‘ Tronclad-=Extde’’ Batteries 


Boston 


New York Washington Pittsburgh Detroit 


Atlanta Rochester Cleveland PHILADELPHIA, PA. 
1888-1915 


San Francisco 
Toronto 


Denver 
Los Angeles 


Chicago 
St. Louis 


1088 


Comparative Cost of Garage Serv- 
ice for Gas Cars Equivalent to 
Standard Garage Service for 


Electrics.* 
Securing comparative cost of garage 


service for gas cars equivalent to. 


standard garage service for electrics, is 
a task exceecingly difficult and even 
if successful to any extent produces 
data purely on untried approxima- 
tions. 

Practically every one is acquainted 
with the cost of standard garage serv- 
ice for electrics. Equivalent standard 
garage service for gas cars, which 
service does not exist at present, would 
naturally have to be approximated in 
accordance with those similar factors 
and conditions common as nearly as 
possible to both types; electric and 
gas. 

In drawing a comparison such cost 
data might be divided into the follow- 
ing sub-heads: 

(1) Cost per month for storage. 

(2) Cost per month for washing and 
polishing. 

(3) Cost per month for gasoline (on 
a basis of 10 miles per gallon at 14 
cents per gallon). 

(4) Cost per month for lubrication 
(on a basis of 300 miles per gallon at 
12 cents per gallon). 

(5) Cost per month for inspection, 
oiling and minor adjustments. 

(6) Cost per month for hiker service 
(haul and delivery). 

These constitute practically the ele 
ments which the electric garage man 
includes in his monthly standard flat- 
rate charge. 

In Chicago a committee visited 12 
prominent garages catering to gas cars 
and in the majority of instances to 
those catering to both gas and electric 
automobiles. 

None of these garages has ever at- 
tempted to offer service to gas cars on 
a flat-rate basis, principally because of 
the many elements so inappropriate to 
this type which would make such an 
experiment almost impossible. 

In the first place an electric can be 
driven by almost anyone, but the gas 
car is purely its owner’s car. 

The decided difference in the me- 
chanical features of operation would 
alone make it impossible for what we 
generally consider as a hiker, to be 
found who could properly drive each 
different type and model. 


Then again, the difference in the 
cost of gasoline and lubricating oil to- 
gether with the cost of electricity for 
charging, all taken into consideration 
with mileage and speed makes a com- 
parative figure which may be far from 


accurate. 


1 Report made before Chicago Electri 
Vehicle Association by Fred B. Schafer, 
Editor of Electric Vehicles, Committee Chair- 
man, May 11, 1915. 
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However, the committee after con- 
ference with many garage men came 
to the decision that a Cadillac coupe 
should be chosen as a standard from 
which to base comparative costs. Af- 
ter visiting 12 garages located north, 
south and west the committee came 
to the realization that practically 
none of such garage men would eon- 
sider taking the gas car on a flat-rate 
basis. 

In the aforementioned table of cost 
data these garage owners all agreed 
on the item of storage at a monthly 
cost of $35.00; washing and polishing 
once a week at $4 monthly; inspection 
service gratis ranging from $1 to $3 
monthly. 

As to the items of gasoline, lubrica- 
tion and hiker service, data is merely 
estimated. For instance, it was 
claimed by one garage man that the 
average Cadillac coupe in his garage 
could not be operated on a flat-rate 
basis equivalent to service given to 
electrics for less than $100 a month, 
stating that storage, washing, polish- 
ing and gasoline alone would average 
from $70 to $80 monthly. 
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Waverley Electric Sociability Run. 

For a 40-mile run in the country, 
would you choose an electric? 

It may seem incredible, yet more 
than than a score of otherwise sane 
and sensible people dwelling in Indian- 
apolis, Ind., did that very thing the 
other day and lived to tell the tale. 

Half a score of Waverley. electrics, 
driven by their owners, gathered in 
front of the Waverley salesroom on 
Meridian Street, and faced the camera 
before starting on their unheard-of ex- 
pedition. 

The goal of the expedition was 
Mooresville, a thriving little city some 
20 miles southwest of the Hoosier 
capital and the idea of it originated 
with the Waverley management as a 
part of their new policy of educating 
Waverley owners to make wider and 
more general use of their cars. 

The use of electrics on country roads 
has been restricted by a certain timidity 
on the part of owners who have ac- 
cepted the designation of the electric 
as a town car too literally and regarded 


it as an actual limitation of its useful- 


ness to city streets. 


The Waverley Party at McCracken’'s Hotel. 


Practically every one of these garage 
men agreed that from $65 to $80 for 
these items, would be a fair figure. As 
to the matter of hiker service this fac- 
tor could never be standard. A num- 
ber of gas-car owners stated that a 
hiker for a gas car would mean a 
thoroughly experienced driver capable 
of driving any type and any model. 
Such an attendant could demand from 
$125 to $200 monthly. This item, of 
course, would differ, depending upon 
the sincerity of the garage hiring such 
an attendant. 

In practically no instance could the 


committee find that the garage man 

would consider the gas car on less 

than a $100 monthly charge. 
Therefore, from the results of this 


investigation it generally be ac- 
cepted that the present standard cost 
for garage service of electrics is very 
to the 


can 


reasonable vehicle owner and 
represents practically a  60-per-cent 
economy for the same service for a 


gas car if such service were actually 
possible to obtain. 


p" 


For this reason the. new Waverley 
management has inaugurated a series 
of sociability runs to various popular 
motorists’ resorts within easy reach of 
Indianapolis. 

This first round trip of 40 miles was 
made without a hitch in the schedule. 
The cars were driven on third speed— 
a comfortable jog of about 15 miles an 
hour. No provision was made for 
charging on the way and none was 
needed, as all the cars returned with 
ample current in their batteries for a 
much longer trip. 

The comfort and easy-riding qualities 
of the Waverley on country roads were 
said to be a revelation to some of the 
owners and though seven different 
models participated in the run, with 
tires and batteries of widely various 
types, yet the running qualities of all 
the cars were remarkably even, so that 
they kept well together without any ap- 
parent effort. 

Similar sociability runs will be given 
by the Waverley company each month 
this summer. 
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Philadelphia 


THIN PLATE BATTERIES 
“Diamond Grid” 


ga Ca Mo) 
CAPACITY LIFE 
ECONOMY * MILEAGE 


The Philadelphia Storage Battery Company, during the year 1914 - 
increased its sales over the previous year—Sales during the three months 
of this year, exceed the same period of any year since the Company 
has been in business. 


The “Diamond Grid” Thin Plates are increasing in popularity. © 


sr — Olek eo Oe “9 OMM: 


We make a specialty of vehicle batteries. 


The largest manufacturing companies use Philadelphia Thin Plates—_ 


Anderson Electric Car Co. 
General Vehicle Co., Inc. 
Ward Motor Vehicle Co. 
Milburn Wagon Co. 
Grinnell Electric Car Co. 
Ohio Electric Car Co. 
Walker Vehicle Co. 
Woods Motor Vehicle Co. 


We have sold more batteries and plates for new cars than any other 
storage battery company. 


PHILADELPHIA STORAGE BATTERY (COMPANY 


ONTARIO AND C STREETS 
PHILADELPHIA, PA. 
DEPOTS AND AGENCIES 


NEW YORK DETROIT SALT LAKE CITY 
DENVER CINCINNATI SEATTLE 
KANSAS CITY, MO. SAN FRANCISCO LOS ANGELES 
OAKLAND CLEVELAND ST. LOUIS 
BOSTON BUFFALO MINNEAPOLIS 
ROCHESTER TORONTO -PORTLAND, ORE. 
CHICAGO WASHINGTON SACRAMENTO 
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Detroit Electric Will Make Inter- 


urban Runs. 

Beginning June 1, the Anderson 
Electric Car Company will make a se- 
ries of 20 interurban runs from Detroit 
to points of interest about the city. 
These runs will extend over a period 
of 20 consecutive days excepting Sun- 
days. Each run will be made by the 
same Detroit electric car and on. one 
charge of the batteries. The objective 
point in each case will be far enough 
distant to assure a total round trip 
mileage of at least 60 to 75 miles. 

The Anderson Electric Car Com- 
pany has invited any person in the city 
of Detroit interested in the perform- 
ance of the modern electric car to ac- 
company them on any of these trips 
so that they may actually observe the 
performance of Detroit electric cars on 
country roads. In some cases where 
the objective point does not offer at- 
tractive facilities for luncheon, ar- 
rangements have been made to take 
basket lunches so that a pleasant lunch- 
eon may be enjoyed along the country 
road at some inviting spot. 

The novelty of a series of runs of 
this type by an electric car is in itself 
attractive. Of more interest, however, 
is the fact that the American people 
are fast losing their desire for fast 
driving through the country and long- 
distance touring. The result of these 
runs will therefore be awaited with a 
great deal of interest by many people 
who desire a conservative automobile 
for suburban traveling as well as a car 


for all around city use. 
— eo 


Boston Motor Vehicle Organiza- 
tions Merge. 

A meeting of the Electric Motor 
Car Club of Boston was held at the 
Hotel Thorndike in that city, May 20, 
with about 30 present. President L. D. 
Gibbs referred to the recent death of 
Don C. Tiffany as a distinct loss to the 
industry. The deceased had been 
active in the promotion of electric 
vehicle interests for many years. Res- 
olutions in recognition of his services 
were read by Secretary C. H. Miles 
and were adopted by a rising vote. 

Mr. Gibbs stated that it had been 
thought best to consolidate the activ- 
ities of the club with those of the New 
England Section, Electric Vehicle As- 
sociation of America, since the two or- 
ganizations followed parallel lines of 
work. It was, therefore, proposed by 
J. S. Codman, for a committee which 
had had the matter under considera- 
tion, that the Motor Car Club suspend 
its regular meetings, continuing its 
present officers until their successors 
are elected. These suggestions were 
acceptable to those present, and will 
be formally acted upon at a future 
meeting; when amendments to the con- 
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stitution and by-laws will be voted 
upon. 

Announcement was made of a pub- 
lished list of automobile, routes and 
charging stations in New England, 
which has been issued by the B. F. 
Goodrich Company, in co-operation 
with the club. A vote of thanks was 
extended to the Goodrich Company for 
its interest. 

La Rue Vredenburgh, of the Boston 


Edison Company, entertained the gath- 


ering with stories and recitations. 
—__--e______ 
Herbert H. Rice Becomes Presi- 


dent of the Waverley. 
The Waverley Company, electric 
vehicle manufacturer of Indianapolis, 


Mr. Herbert H. Rice, President, The 
Waverley Company. 


Ind., announces the retirement of 
President William B. Cooley and the 
elevation to the presidency of Herbert 
H. Rice, former vice-president. Mr. 
Cooley expressed some time ago, a de- 
sire to withdraw from active business, 


Mr. Wilbur C. Johnson, Vice-President, 


The Waverley Company. 


and the change made May 15 consum- 
mates his wish. 

The financial strength of the com- 
not be impaired by the 


pany will 
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change. New financial support has in 


_ fact been.gained that solidifies the al- 


ready substantial foundation of the 
company’s prosperity and gives every 
reason to expect a considerable expan- 
sion of its business in the near | 

Mr. Rice has had an enviable b 7 
career. Graduating from Brown Uni- 
versity in the class of 1892, he ee 
his training with Colonel ‘Alb t 
in the early days of the bicycle Sey 
ness and was advanced under his in- 
spiring leadership from one important 
post to another until in 1904 he was 
sent to Indianapolis to take charge of 
the Waverley factory then recently ac- 
quired by the Pope Motor Car Com- 
pany. 

About the same time, “Wilbur - 2; 
Johnson, also of the Pope ‘Company, 
joined the Waverley branch and he now 
becomes vice-president of the reorgan- 
ized Waverley company. These two 
men worked together in the manufac- 
ture and sale of Waverley electric au- 
tomobiles, building up the present ex- 
tensive plant and business from com- 
paratively small beginnings. 

In 1908 they together organized the 
present Waverley Company, which pur- 
chased the factory and good-will from 
the Pope Motor Car Company, and 
have actively co-operated in the man- 
agement of the business since that time. 

Both are men of optimistic tempera- 
ment coupled with sound business 
judgment, and both look forward to 
the rapid advance of Waverley inter- 
ests by their continued united efforts. 
They have given much of their time 
and energy to the promotion of the in- 
terests of the industry as a whole, hav- 
ing been officers and active working 
members of the Electric Vehicle As- 
sociation of America and the Electric 
Vehicle Manufacturers’ Association. 
Mr. Rice is now serving his second 
term as president of the National 
Metal Trades Association, was for- 
merly treasurer of the National Asso- 
ciation of Auto Manufacturers, and is 
now a director of the National Auto- 
mobile Chamber of Commerce. 

Mr. Rice has found time out of his 
busy career to give much attention to 
civic activities in Indianapolis, having 
been president of the Indianapolis 
Manufacturers’ Association, director of 
the Indianapolis Trade Association and 
of the Indianapolis Chamber of Com- 
merce, a member of the Board of 
Trade and other civic and social clubs. 
He is active in church affairs and in 
the promotion of local musical inter- 
One of his favorite diversions is 
tennis. He plays regularly in both 
State and Interstate tournaments of 
tennis players. 

An all-around many-sided man of 
numerous activities and generally high 
efficiency, the Waverley Company is to 
be congratulated on his olen 


a 


ests. 
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CLAIMED that the New Alkaline 

Storage Battery would make the Elec- 

tric Vehicle the cheapest means of Street 
Transportation, but I had only my private 
tests to satisfy me. Today thousands of Edison 
Batteries in thousands of Trucks and Delivery 
Wagons are making Operating Records that 
are easily investigated by all. After the four 
or five years of hard service that many of 
these vehicles have had, is it possible to deny 
that my claim is proved? 

Thomas A. Edison 


HERE IS ONE RECORD—A REPORT —ON 
22 FIVE-YEAR-OLD EDISON BATTERIES 


COMPARE THESE 
EDISON FIGURES 
WITH THE COSTS 
OF ANY OTHER 
KNOWN METHOD 
A OF DELIVERY 


The Edusan Storage Bat ery Plant at Urange. N. J., a> act affected 
by the fpe in the Edison Phonegraph Werks on December Qh 


Write for Bulletins on the use of Edison Batteries for Lighting 
Country Houses, Ignition and Lighting of Gasoline Cars, Yacht 
Lighting, Railway Train Lighting and Signaling, Telephone, 
Telegraph and Wireless and. High-priced or Low-priced Passenger 
Electrics. 


Edison Storage*Battery Company 


Orange, New Jersey 


piserit | New York Chicego Boston Clevetand Washiagton 
sors in 4 Sao Francisco Loa Angeles Portiand. Oregon Seattle 


AE 
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ADAMS EXPRESS COMPANY 


242 WEST 47TH STREET 


MOTOR VEHICLE DEPARTMENT 


GEORGE STEVENS 
pinnan New YORK.CDecember 7th 1914 


Edison Storage Battery Company, Attenrion of 

Orange, N. J. Ba A. Bachman, 
V.P.& Genl Mngr. 

Gentlemen: - 
Thank you for consenting Ao extend from five to 

six years the conditions of yetr guarantee regarding renem» 

al of positive plates i 
[De-fiverage operating cost per battery per month 

he twenty-two trucks at Indianapolis, equipped with 

Edison Batteries in fovender 1909)and averaging about 660 

5 month, is as follows:- 

YEAR BATTERY MAINTENANCE CURRENT TOTAL 

(Refilling, new solution, (Purchased 


watering, cleaning, all by meter) 
repairs, inspection, etc.) 


rage total operating cost per battery per 
mon has, therefore, Oe Gis.5s) for a period of five years. 
q this time verage mileage per truck was about Go,000,) 


which rour the operating to($.02$ per mile.) The 


batteries are still if @wesxzisce. 


Yours very truly, f 


g r 


‘ 
Superintendent, 
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eis to “he President 


“I tell you, Mr. Miller, we are losing 


money every day we postpone our active inter- 
est in motor truck transportation. I am thoroughly convinced 
that as progressive central station people we ought to use trucks 
ourselves, and, more than that, our new business department 
should encourage the use of electric trucks wherever possible in 
our territory. 


“I believe a move in this direction means not 
only increased revenues through the development of our off- 
peak load, but a big saving in our haulage to say nothing of 
increasing the efficiency of our construction and repair crews 
and the bettering of service to our customers. 


“It is my opinion based on my investigations 
to date that we can do a big part of our work with electric 
trucks although we may need some gasoline machines. The Gen- 
eral Motors people make both kinds and offer to have a trans- 
portation man come here and help us analyze our proposition. 
Their experience should of course be valuable to us and their ad- 
vice will be without prejudice. What do you think?” 


“Well, Harper, I-believe your judgment is 
good. I suggest you write the General Motors people today and 
let them get on the job and see what we need.” 


Harper did write, we got on the job, secured 
the order and the trucks are making good. They will make 
good for anyone with a haulage problem of any kind. 


We make gasoline trucks from 1,000 pounds 
to 5 tons capacity and electrics from 1,000 pounds to 6 tons. In 
gasoline trucks we make both worm and chain drive. We make 
a truck to fit the work of Central Stations and the work of 
Central Station customers. It will pay you to do as Harper did 
—write us today. 


GENERAL MOTORS TRUCK Co 
One of the Units of General Motors Co. 


PONTIAC, MICHIGAN 


Direct Factory Branches: NewYork, Boston, Chicago, 
Philadelphia, St. Louis, Kansas City, San’Francisco 


Aye 


GENERAL MOTORS COMPANY 


TRUCKS 
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Books on 
Electric Vehicles 


“The Electric Vehicle Hand-Book”’ 


By H. C. Cushing, Jr. and Frank W. Smith 


Fellow Am. Inst. Elec, Engrs. President Electric Vehicle 
Publisher of “The Central 
Station,” the official organ of Vice Pres. United Blectric 
the Electric Vehicle Associa- Light & Fower Co., New 
tion of America. York. 


362 Pages, Fully Illustrated, Flexible Leather Cover, Pocket 


Size. Price, $2.00. 
CHAPTERS 


I.— Electric Vehicle Dersopmet. By William P, Kennedy, 
Consulting Transportation gineer. 
II..—Lead Storage Batteries; Descriptive Lead Batteries; 
Charge and Discharge Rates; Care of Storage Batteries. 
IIlI.—Care of Lead Storage Batteries; Assembling and Put- 
ting New Batteries into Condition; Charging; Charging 
Overnight; Emergency Charging; Inspection; Blectro- 
lyte; Cadmium Readings; Lead Burning. 
IV.—Commercial Types of Lead Storage Batteries. 
V.—Alkaline Storage Batteries; Description and Care. 
ViI.—Charging Apparatus and Charging Stations; Alternating 
Current Apparatus; Isolated Plants. 
VII.—Measuring Instruments, Electrical and Mechanical. 
VIII.—Wheels, Rims and Tires; Their Care. 
IX.—The Motor Construction and Care, 
X.—The Controller, Construction and Care, 
XI.—The Chassis, Its Components, Their Upkeep. 
XII.—Association and Publications Identified With the De- 
velopment of the Electric Vehicle. 
XIII.—Comparative Cost Data. oe 


The Automobile Hand-Book 


By L. ELLIOTT BROOKES, Assisted by Other Well-Known Experts 


Revised and Enlarged 1911 Edition. 16mo, over 650 Pages and 
over 820 Illustrations. Full Leather Limp, Round Corners, Red 
Edges. Price $2.00. 


The automobile hand book is a work of practical information 
for the use of owners, operators and automeb mechanics, giving 
full and concise information on all questions relating to the con- 
struction, care and operation of gasoline and electric automobiles, 
imcludimg road troubles, motor troubles, carbureter troubles, 
tion troubles, battery troubles, clutch troubles, 

With numerous tables, useful rules and formulas, wiring diagrams 
and over 820 illustrations. 


Power transmission is thoroughly discussed, and the various 
systems of tranemitting the power from the motor to the driving 
axie are analyzed and compared, 


The Dg of this work for a few minutes when troubles 
occur, often not only save time, money, and worry, but give 
greater paS berdh in the car, with regard to its going qualities on 
the road, whem properly and intelligently cared for. 


This is a brand new book from cover to cover—1911 Edition— 
end must not be confounded with any former editions of 
popular work. 


PRACTICAL AUTOMOBILE DICTIONARY. By S. KRAUSZ 


English-Frenckb-German; fFrench-English-German; German-French- 
English, With an introduction by C. J. Glidden. Twelve thou- 
sand technical terms and other words employed in connection 
with motor cars and motoring. For use ia office, factory, repair 
shop ey toring in foreign countries. 16mo. Leather. 129 
pp. ce $2.00. 


SELF-PROPELLED VEHICLES. By JAMES E. HOMANS 


A practical treatise on the theory, construction, operation sng 
and management of all forms of automobiles. Seventh th Edition 
revised, 500 illustrations. 6x9. Cloth. 667 pp. Price $2.00. 


The various theories amd problems involved in the construction 
and operation of the prevailing types of motor road carriages have 
been stated as clearly as possible, in order that the involved —_ 
tions may be readily comprehended by all readers. The funda 
mental principies of the several types of motor, particularly of the 
gasoline engine, which is the least understood of all, have been 
treated at considerable length, in order that the facts may be 
thoroughly comprehended im their mew relations. 


THE AUTOMOBILE. By P. N. HASLUCK 


A practical treatise on the construction of modern motor-cars, 
steam, petrol. electric and petrol-electric. Three volumes. 
Bpecial Edition, enlarged. 1,260 Illustrations. vo. Oloth. 
1,80 pp. Price $16.60, 


A very bandsome set of instructive books brought ep to date in 
the third volume containing many elsborato illustrations of cars 
now im use. 
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ISSUED WEEKLY 


ANNUAL CONVENTION OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION. 

The occasion of the annual convention of the Na- 

tional Electric Light Association, which was held 


‘in San Francisco this week, was distinctive in 


several ways. Although held at a considerable dis- 
tance from the centers of largest population of the 
country, involving long travel upon the part of a 
great many of those going to the convention, and 
following a year in which unusual business condi- 
tions have prevailed, involving much apprehension 
for the future, there was, nevertheless, a large and 
enthusiastic attendance. The convention was held 
during delightful weather conditions, and under 
most auspicious circumstances. The local Conven- 
tion Committee was extravagant in its hospitality 
and generous provision for the entertainment of 
visitors. Splendid arrangements were made for the 
conduct of the various sessions, and unusual devo- 
tion to the proceedings counteracted the natural 
tendency for distractions from the serious work of 
the convention. The program, which was of un- 
usual length, was carried out very successfully, and 
a great period of activity may be predicted as a result 
of the presentation of the many valuable papers and 
reports of the committees and the discussion which 
was presented in connection therewith. There was a 
notable quickening of enthusiasm and engendering 
of nation-wide interest through a better understand- 
ing of the differences in operating conditions in the 
eastern and western sections of the country. This 
was particularly noticeable after the deliberations of 
the hydroelectric sessions, and especially with refer- 
ence to the report of the Committee on Overhead 
Line Construction. ; 

The accounting sessions were of particular signif- 
icance at this convention. The regulation of ac- 
counting by state commissions and the general adop- 
tion of uniform methods of accounting have increased 
the importance of the deliberations at the accounting 
sessions, and this feature of association work is going 
to receive a wider recognition and be given a deeper 
importance than has been accorded to it in the past. 
A separate Accounting Section has been formed with its 
own set of officers to look after interests along 
this line. 

All of the Association visitors to San Francisco 
were enthusiastic over the completeness of the ex- 
hibits at the Panama-Pacific International Fxpo- 
sition, and were delighted with the wonders of the 
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illumination features of the exposition. The ex- 
hibits of manufacturers at the exposition grounds 
took the place of the exhibits usually made in con- 
nection with the convention, and no such exhibits 
were displayed at the convention hall itself. Special 
illuminations and other attractions in honor of the 
Association members were carried out, and these 
were greatly enjoyed by the delegates in attendance. 


MAKING THE MOST OF THE RETURNING 
DELEGATE. 

As only a small percentage of the workers in the 
central-station industry can attend any single con- 
vention of the National Electric Light Association, 
it is very much to the point that those obliged to re- 
main on duty at home should not overlook the oppor- 
tunities before them to make good use of their fortu- 
nate brethren when the latter return from the conven- 
tion city. In the regular work at home the convention 
seems an undercurrent, and it is easy, within a day or 
two after the wanderers take up their routine tasks, 
to let slip chances to gain real good from their expe- 
riences. New problems are constantly arising, and it 
is surprising how quickly a convention becomes an- 
cient history. 

The work of the Association is too broad to be 
passed over thus lightly by the stay-at-homes. We 
need not emphasize the importance of scanning at 
least the abstracts of papers, committee reports and 
discussions published in the technical press, for the 
man who does not take the trouble to get the point of 
view of the industry on various matters which come 
to a head in this way once a year, misses more than 
he realizes. Every twelvemonth marks advances in 
many departments of the central-station industry 
which are significant to the man of insight, and as 
these evidences of progress impress themselves upon 
the delegate, he thereby becomes in a sense charged 
for the benefit, not only of his own personal work 
in the future, but for the welfare of his wide-awake 
associates in the home company. 

In a gathering so many-sided things which appeal to 
one person in attendance may not in their entirety 
appeal to another, but out of the interchange of views 
which result in a free discussion of the trip and its 
lessons, may come very valuable results. The possi- 
bilities of suggestion in the interchange of opinions 
and in answering questions are not easily exaggerated. 
Even a representative of the auditing department, for 
instance, may notice just enough of a discussion be- 
tween two men from the engineering departments of 
member companies to suggest a line of thought to one 
of his own engineering staff at home which may lead 
to the development of certain methods of practice that 
will pay the home company the cost of his trip several 
times over in the course of a year. The by-products 
of a convention are so numerous that informal gath- 
erings during the present month in home companies 
to discuss the doings of the San Francisco meeting 
and of the informal but immensely valuable conversa- 
tions between delegates will be worth a great deal to the 
stay-at-homes and the travelers alike. py 


“ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 66—No. 24 


THE PERSONNEL OF UTILITIES. 

‘ Nearly every successful business enterprise has 
had a modest beginning. The founder of the business 
is commonly its general manager, salesman, clerk, etc., 
all combined in one individual, who devotes himself 
conscientiously and intelligently to all the details of 
the enterprise so that its product soon wins the favor 
of the public. The growth of business calls for more 
and more assistants to aid in the production and sale 
of the output. As the business expands, the point may 
soon be reached where the economic necessity for di- 
vision of labor results in more or less specialization of 
duties, many of which are often carried out in a blind 
and unintelligent way, due largely to failure to grasp 
the general scope of the business and the relation of 
its different branches. 

In the utility business the T E TAN of ‘exces- 
sive specialization without preliminary understanding 
of the general features and essential details of the busi- 
ness are peculiarly unfortunate. They may not affect 
the quality of the utility’s product so much, except in 
emergencies. However, they do have a vital effect on 
the service and standing of the utility, in so far as this 
is influenced by direct contact of its employees, as rep- 
resentatives of the company, with its customers and 
with the public in general. That the importance of 
this contact is being appreciated is evident from the 
consideration which has been given this matter by the 
management of the more progressive utility companies 
and by the frequency with which it has been discussed 
eat meetings of utility associations. 

The great majority of complaints against utilities 
have their origin in boorish, uncivil and arbitrary con- 
duct of utility employees in their relation to the com- 
pany’s patrons. From these seemingly trivial causes 
arise more serious complaints, followed by ill will and 
chronic prejudice against the utility company. 

In most instances lack of courtesy is due to fail- 
ure on the part of the employee to understand the im- 
portance of this element, and if the matter is present- 
ed to him the problem is soon solved. It must be 
made very emphatic that the public seldom comes in 
contact with the management and executive officers of 
the utility. The impression it forms of the utility 
company is gained almost entirely from its contact 
with the minor representatives. 

Aside from lack of courtesy, another cause of dis- 
satisfaction with utility employees is their frequent 
apparent lack of ability to answer simple questions rel- 
ative to the service. While this may be more common 
in the case of street-railway. companies where the car 
crews are not familiar with points along their lines 
about which the public most frequently inquires, it is 
also met with in employees of central-station com- 
panies, who are unable or unwilling to explain features 
connected with the system of rates, with the reading of 
meters, determination of maximum demand, etc. Most 
of this inability to answer pertinent questions is due 
to lack of training, and is therefore to be shouldered 
by the management directly. Every utility.. emplovee 
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should be conversant not only with the important ele- 
mentary features of the utility service, but he should 
also be versed on matters of general public interest 
that are related to the service. 

Frequently a short-sighted policy has been adopted 
by the management, which specifically instructs its em- 
ployees not to answer questions, but to refer them to 
the head offices of the company. This involves need- 
less red tape, and is not nearly as satisfactory in the 
impression which it gives the public as the ability to 
answer simple questions promptly and in a straight- 
forward manner. 

Much is being done through courses of lectures for 
and organizations of utility employees, such as the 
company sections of the National Electric Light As- 
sociation, in relieving some of the difficulties men- 
tioned in the foregoing paragraphs. Much more can 
be done, however. s 


EXHAUST VERSUS LIVE STEAM FOR 
HEATING. 

In the effort to enlarge its field of activity and 
secure electrical power loads from industrial estab- 
lishments which have hitherto operated their own 
power plants, the electric central station sometimes 
finds it expedient to supply heat as well as power, 
and thus is led to go into the district heating busi- 
ness. In any case the problem of heating is to be 
met, and the use of central-station power is finan- 
cially justified only when a consideration of both 
heating and power requirements has been figured 
out upon each basis. 

There is an opinion widely extant that the heat- 
ing of buildings by exhaust steam is more economical 
than heating with live steam, and some advocates 
of the former method even go so far as to claim 
that less coal will be required by a heating plant 
when the steam is first passed through a prime 
mover and part of its heat transformed into me- 
chanical energy. Such claims naturally have some 
basis in experience, but their wide propagation is 
undoubtedly aided by the fact that such a result 
will be to the pecuniary advantage of those inter- 
ested in maintaining isolated plants in places where 
central-station power might otherwise be utilized. 
In buildings where at times exhaust steam, at other 
times live steam is used for heating purposes, it 1s 
frequently found that more coal will be used on 
Sundays, or at other times when there is little or 
no power load, than when power is being generated. 
In a discussion of this question which came up at 
the convention of the National District Heating 
Association last week, it was brought out, for instance, 
that the water feed to the boilers of the plant in 
the Wisconsin State Capitol building at Madison 
was no greater when a large power load was being 
supplied than when the heating alone was provided 
for. Many others of those who discussed this ques- 
tion presented evidence showing that the coal or the 
water consumption was no greater. and. might.even 
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be less at times when power was generated and the 
exhaust steam used for heating. 

The main question to be considered in this con- 
nection, however, is, what are the conditions under 
which the steam is used. These conditions are 
seldom or never the same for the live steam as for 
the exhaust steam. Eyen though a reducing valve 
is used in connection ‘with live steam, it is 
probably not true that the same pressure in the 
main and the same temperature of radiators is 
maintained in both cases. Consequently, deductions 
made from figures of coal consumption or boiler 
feed cannot be taken as decisive in this matter. Cer- 
tainly if steam enters the radiators at a higher tem- 
perature there will be more heat given out, and 
consequently more must be supplied. Undoubtedly 
this is the case where radiators usually supplied with 
exhaust steam are temporarily supplied with live 
steam, and it is notorious that under such cases 
windows are more likely to be opened than are. 
supply valves to be closed. | ' 

Certainly no sane man will claim that more heat 
can be taken from a pound of exhaust steam than 
the heat content of that steam. Moreover, if the 
discharge from radiators using live steam is no hot- 
ter than from one using exhaust steam, the greater 
amount of heat which was originally in the live 
steam must have been given up in the radiators, or 
as line losses. Of course, if the steam passes through 
the supply mains at a higher temperature there will 
be greater line losses. However, the properties of 
exhaust steam are not dependent upon the fact of 
whether it has passed through a reciprocating en- 
gine, a turbine or a reducing valve, and if the same 
amount of steam is used in the same condition it 
must contain the same amount of heat in all cases. 
For the same temperature and pressure, steam will 
only differ in the amount of moisture which it may 
contain, and in any case it is quite sure to be in a 
saturated condition before it proceeds very far along 
the supply mains. 

It must be self-evident that if a portion of the 
heat contained in a given quantity of steam is trans- 
formed into mechanical work, there will be less heat - 
remaining in the steam which is available for other 
purposes. This is a case where it is not possible to 
eat your cake and have your penny also. 

To settle this question to the satisfaction of all, it 
is evidently necessary to accumulate data from dif- 
ferent series of test runs in which all conditions of 
operation are perfectly well known and recorded, and 
the accumulation of such test data is greatly to be 
desired. The National District Heating Association 
has already done good work in collecting data and 
constants applying to both hot-water and steam 
heating conditions, and in collecting information as 
to different practices of construction and operation 
of heating systems. There is a great deal of this 
work that could with profit be standardized, and the 
efforts of the Assogijation; will,no doubt aim at this. .. 
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Semi-Annual Meeting of Northern 


White Cedar Association. 

The Lake of the Woods, on the 
northern border of Minnesota, separat- 
ing the United States from Canada, has 
been selected by the Directors of the 
Northern White Cedar Association as 
the place for the semi-annual meeting 
combined with fishing and outing trip. 

A special private sleeping car will 
leave Minneapolis on the Northern Pa- 
cific “Lake Superior Limited” at 2 p. m. 
June 25. At West Duluth this car will 
be attached to the Winnipeg train of 
the Canadian Northern and will be set 
out at Beaudette, Minn., at 4:30 a. m. 
on the morning of June 26. Breakfast 
will be had at Beaudette and imme- 
diately thereafter the party will take 
launches down the Rainy River, four- 
teen miles to the Lake of the Woods. 
Ample and comfortable provision will 
be made at the lake for sleeping, eat- 
ing, fishing, etc. The party. will stay 
at the camping place until Tuesday 
morning, June 29, then returning to 
Beaudette by boat to look over the 
cedar industries there in the afternoon 
and leaving Beaudette on a_ special 
sleeper for Duluth and Minneapolis on 
Tuesday evening. 

It is the purpose of the committee 
in charge to keep the expense of this 
trip as low as possible. The committee 
believes that the Lake of the Woods 
will be a revelation to those who are 
not familiar with its grandeur. T. M. 
Partridge, Lumber Exchange, Minne- 
apolis, Minn., is chairman of the outing 
committee. 

———__——_»<--e————————_ 

` Safety Conference Postponed. 

On account of unavoidable delay in 
meeting the demands for Circular No. 
$4, containing the proposed National 
Electrical Safety Code, the Bureau of 
Standards has postponed the confer- 
ence called to meet in Washington on 
July 1. In order to permit the fullest 
opportunity to study and criticize the 
proposed rules, the conference will not 
be held until October 27. 

—_—_—_+--e—___ 
Summer Course for Business Men. 

Kentucky State University has just 
announced a course of study of elec- 
tricity for business men, to begin on 
June 14 and end on August 7, classes 
to be held between the hours of 11 
a. m. and 12 m. The fee for the eight 
weeks will be $15 and the lectures will 
be given by W. E. Freeman, professor 
of electrical engineering. 

———__.---@——_——_—_- 

Meeting of Pennsylvania Con- 

tractors. 

The fourth annual convention of the 
Electrical Contractors’ Association of 
Pennsylvania will be held at the Hotel 
Adelphia, Philadelphia, on June 16. The 
first session will open at 10:30 a. m. 
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Jovians Working for Rose Festival. 

The Jovian League of Portland, Ore., 
is making an attempt to have all the 
electrical dealers in Portland participate 
in the electrical parade, held in that city 
during the Rose festival, under the di- 
rection of the Jovian League. 

The principal Jovian float, according 
to plans, will be decorated in a man- 
ner symbolic of the order, with a caul- 
dron, anvil and the like, as well as a 
number of Jovians in regalia. It is 
estimated there are 28 electric automo- 
biles in the city, and earnest efforts are 
being made to have all of them in the 
procession. If possible all the electric 
auto trucks in the city will be entered 
with floats. Illumination of the march- 
ing bands by electric-lighted dusters 
will also be attempted. F. W. Hill is 
chairman of the General Committee for 
the Jovian League. 

EE Se are 
Pennsylvania Railroad Electrifica- 
tion. 

The suburban electrical service on the 
main line of the Pennsylvania Railroad 
has been postponed until July 1. Off- 
cials of the railroad announced that it 
was impossible to complete the electrifi- 
cation of the road in time to begin serv- 
ice as announced. After the new sys- 
tem is working it is the intention to 
electrify the branch line from Philadel- 

phia to Chestnut Hill, 
—___.2--- e 
Annual Meeting of New York 
Electrical Society. 

The annual meeting of the New York 
Electrical Society will be held at the 
Hotel Martinique, Broadway and Thirty- 
second Street, New York City, on Tues- 
day, June 15, at 8:30 p. m. At this 
meeting the election of officers for the 
ensuing year will be held. The fol- 
lowing nominations have been made: 
President, Elmer A. Sperry; vice-presi- 
dents, George W. Elliott, S. N. Castle 
and Bernhard Hoffman; secretary, 
George H. Guy; treasurer, Henry J. 
Hoeltge. After the business session 
there will be a smoker and entertain- 
ment. 

aoe ee ot ot 
Examination for Illuminating 
Engineer. 

The United States Civil Service Com- 
mission announces an open competitive 
examination for illuminating engineer 
to be held on July 7 and 8 at the 
usual places, for filling a vacancy, at 
$1,200 per annum, in the office of the 
supervising architect at Washington, 
D. C., and similar positions as occasion 
may arise. This examination super- 
sedes that for electrical engineer which 
was announced in our issue of May 29 
and which was to have been held on 
June 23 and 24. Competitors will be 
examined upon the same subjects, how- 
ever, .- E Week aaa Ge 
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Electrical Prosperity Week Sec- 
tional Committees Appointed. 

Sectional committees to supervise 
the nation-wide electrical prosperity 
campaign in every state of the union 
have been appointed by the executive 
committee of “Electrical Prosperity 
Week.” Nearly 200 of the leading elec- 
trical men of America, representing all 
the interests of the electrical industry, 
have been invited to take charge of 
local campaigns. 

These committees, co-operating with 
the Society for Electrical Development, 
will then designate additional commit- 
tees in small cities and towns in the 
respective districts so that by the time 
the campaign gets in full swing about 
August 1, more than 60,000 of the na- 
tion’s electrical business men will be 
engaged in a common effort to sow the 
seeds of courage and confidence in the 
United States, its institutions and its 
business men. 

Pledges have been received at the 
executive offices of the society in New 
York City, from the leading in- 
dustries in other fields that the elec- . 
trical industry can be assured of their 
support. City officials have written the 
society and pledged co-operation in the 
“white way” movement. 

‘The Jovians are particularly aggres- 
sive in the campaign work. 

The society will issue before July 1a 
prospectus of the campaign and all 
proposed plans. It will contain 20 pages 
of interesting matter and will explain 
how all interests can participate to 


their mutual advantage. 
—_—_—_¢--—__ 


Lynn Section Officers. 

The election of officers of the Lynn 
Section, American Institute Electrical 
Engineers, occurred May 27, and re- 
sulted as follows: Chairman, Guy N. 
Chamberlin; secretary-treasurer, F. S. 
Hall. 

There is a present membership of 
550, of whom 92 are members of the 
national body. The average percent- 
age of attendance at the meetings the 
past season was 53, an increase over 
any former year. Seventy-two new 
members came in this year, and a re- 
serve fund of nearly $2,000 has been 
secured which will be used in promo- 
tion of the Section’s interests, and it 
is planned to have speakers of national 
prominence deliver lectures. 

As a fitting close of the season’s lec- 
tures, W. L. R. Emmet, of Schenec- 
tady, gave a talk on “Ship Fropulsion” 
on May 27. A clear historical sum- 
mary leading up to the present state of 
the art was given, and while on small 
vessels the value of electrical propul- 
sion is not so marked, it was shown 
how superior it is on such a vessel as 
the battleship California, which is to be 
supplied with turbines and motors. 
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National Electric Light Association. 


Complete Report of Thirty-Eighth Convention, Held at San Francisco, Cal., June 8 to 11— General, 
Commercial, Technical, Accounting, Hydroelectric and Public Policy Sessions. 


The thirty-eighth convention of the Na- 
tional Electric Light Association was held 
at San Francisco, Cal., June 8 to 11, 
inclusive. A number of special trains 
brought the delegates to the Pacific 
Coast by different routes, and Monday, 
June 7, found most of them registered 
at the registration booth in the con- 
vention hall. Hotel headquarters were 
at the St. Francis. The circumstances 
of the convention were unique, in that 
it was held in conjunction with the 
Panama-Pacific International Exposi- 
tion. The exhibits of the latter took 
the place of the exhibits usually held 
in connection with the convention. 

A full report of the various sessions 
of the convention is given herewith. 
Abstracts of the various papers and 
committee reports which were pre- 
sented at the convention will be found 
on pages 1107 to 1113. 

Opening General Session. 

The convention was called to order 
in the capacious auditorium of the 
building of the Native Sons of the Gold- 
en West, San Francisco, Cal., at 10:00 
a. m., on Tuesday, June 8, by President 
Holton H. Scott. Mr. Scott introduced 
James Rolph, mayor of the city of San 
Francisco, who delivered a very cor- 
dial and eloquent address of welcome. 
The mayor paid particular tribute to 
John A. Britton, chairman of the Local 
Convention Committee, to whose ener- 
gy and prodigious efforts the very com- 
plete arrangements for the comfort and 
edification of those attending the con- 
vention were largely due. Mr. Rolph 
complimented and congratulated the 
visiting electrical men upon the accom- 
plishments which have been achieved in 
their industry, and spoke at some 
length regarding the large part which 
electricity was playing in the develop- 
ment of the cities on the Pacific Coast, 
and especially with reference to the 
spectacular features of the illumination 
of the grounds of the Panama-Pacific 
International Exposition. 

President Scott then delivered the 
annual presidential address, in which he 
called attention to the important part 
that electrical men have taken in work- 
ing out the problems involved in the 
construction and operation of the Pan- 
ama Canal and the contribution which 

. they had made to the development of 
the Panama-Pacific International Ex- 
position. It was particularly appropriate 
that the convention of the.. National 
Electric Light Association should be 
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held in San Francisco this year. Cal- 
ifornia is the leader in the development 
of hydroelectric energy. In that state 
there is now being developed 720,000 
horsepower, and in the three Pacific 
states, California, Oregon and Wash- 
ington, there is altogether a develop- 
ment of over 1,000,000 horsepower. Cal- 
ifornia alone contains a length of trans- 
mission lines in excess of 1,500 miles. 

Referring to the membership of the 
Association, Mr. Scott said that al- 
though there had been an increase in 
the dues of Class A and Class D mem- 
bers, there had, nevertheless, been a 
substantial development. After giving 
careful consideration to the subject it 
had been decided to base the dues of 
Class D members upon their mercantile 
ratings, with a minimum annual fee of 
$20. There have been only a few with- 
drawals on account of this change, and 
it is expected that there will be such an 
appreciation of the value of member- 
ship in the Association that there will 
be no hesitation upon the part of the 
large majority of manufacturers to pay 
the increased dues. The company sec- 
tion membership has been steadily in- 
creased until there are at the present 
time 9,000 such members. 


An accounting section is to be 
organized at this convention, and it 
is hoped to also establish in the 


near future a manufacturers’ section, 
and to re-establish the hydroelectric 
section which was abandoned last year 
as a separate organization and the ses- 
sions dealing with this subject consoli- 
dated with the technical sessions. The 
National Electric Light Association has 
endorsed the plan which is being pro- 
moted by the Society for Electrical De- 
velopment for an Electrical Prosperity 
Week. 

Mr. Scott complimented Secretary T. 
C. Martin upon the report of the Com- 
mittee on Progress which he had pre- 
pared, making especial reference to the 
analysis and conclusions regarding 
municipal ownership of public utilities 
and the operation of municipally owned 
plants. He gave a brief review of the 
industry during the period of the or- 
ganization of the Association, and told 
how the various matters which have 
come up for discussion have been 
evolved. Even under the unstable con- 
ditions of business in general, and in 
the face of a great increase in the eff- 


ciency of electrical apparatus and par-: 


ticularly in the sources of illumination, 


the central-station companies have 
shown substantial gains in business, 
which have been continued during the 
past year. It is to be hoped that the 
public will appreciate its dependence 
upon the public-utility corporations for 
an indispensable service which is ren- 
dered under conditions of extreme econ- 
omy, and that the public will be dis- 
posed to render a fair return for these 
services. 

The report of the Committee on the 
Organization of the Industry was, in 
the absence of the chairman, George 
Williams, read by S. A. Sewall. The 
present membership of the Association 
is as follows: Class A members, 1,125; 
Class B members, 11,125; Class C mem- 
bers, 96; Class D members, 253; Class 
E members, 808. 

The secretary’s report, which was 
presented by T. C. Martin, showed a 
substantial gain in reserves, and indi- 
cated that a vast amount of work 
had been undertaken and carried out 
by the executive officers of the Asso- 
ciation. There were sent out from the 
New York office an average of 300 let- 
ters for every day in the year. The 
amount of literature in the shape of 
bulletins and handbooks was enormous, 
there being distributed 150,000 copies of 
the monthly Bulletin alone. The Lec- 
ture Bureau has done an immense 
amount of work also, and there are 
now available 35 lectures, illustrated 
with 1,400 lantern slides and two mo- 
tion-picture films. The lectures have 
already been heard by over 40,000 mem- 
bers of the industry in 55 different 
cities and 25 states. Information on 
rates is being constantly gathered, and 
the available data on this subject aug- 
mented. There is every indication that 
this service is highly appreciated. Not- 
withstanding the distance of the con- 
vention city from the executive head- 
quarters, complete arrangements for 
the convention had been made in plen- 
ty of time, due largely to the splendid 
co-operation of the local committee in 
San Francisco. The report compli- 
mented the chairmen of the various 
committees for their exceptional zeal 
in preparing their reports early and 
their promptness in making them avail- 
able for publication prior to the con- 
vention. The report also called par- 
ticular attention to the stability of the 
industry as a whole. Regarding effi- 
ciency: of the administrative depart- 
ment, Mr. Martin showed, that while 


1096 


the work had been larger than ever 
before, it had been carried on without 
any increase in expense, and in some 
instances with a curtailed force. As 
usual the report concluded with a cor- 
dial expression of thanks to the mem- 
bers of the executive offices of the or- 
ganization. 

The report of the insurance expert, 
which had been prepared by William 
H. Blood, was then, in his absence, 
read by Thomas Sproule. 

Secretary T. C. Martin then gave a 
brief abstract of the report of the 
Committee on Progress. This was fol- 


/ 


The first ‘technical session was held 
on Tuesday afternoon, with President 
Scott in the chair and W. C. L. Eglin 
acting as vice-chairman. The report 
of the Committee on Meters was pre- 
sented by C. G. Durfee, chairman of 
the committee. 

In discussing this report, Otto A. 
Knopp, of San Francisco, expressed the 
opinion that the use of oil with sap- 
phire bearings, except upon instruments 
handling a large amount of energy, in- 
troduced disadvantages which were 
worse than rough jewels. He. advo- 
cated the use of cut-diamond bearings 
except on instruments carrying very 
small loads. 

J. F. Vaughan, of Boston, emphasized 
the importance of operating companies 
looking upon the Meter Committee as 
a body which was available to assist 
them in solving meter problems, and 


The first Commercial Session was 
called to order by Vice-President L. 
D. Gibbs, of Boston, Mass., and Chair- 
man Douglass Burnett was introduced. 
E. A. Edkins, of Chicago, presented 
the report of the Finance Committee. 
J. G. Learned, of Chicago, presented 
the report of the Membership Commit- 
tee. ; 

E. A. Edkins presented the report of 
the Publications Committee, adding 
that five thousand copies of N. E. L. 
A. booklets have been sold since print- 
ing the report. Mr. Edkins then pre- 
sented the report of the Subcommittee 
on Salesmen’s Handbooks, indicating a 
gratifying sale of these publications. 

T. I. Jones, of Brooklyn, N. Y, 
opened the discussion on the report of 
the Committee on Publications, com- 
mending the house-wiring literature 
published by the Section. This is be- 
ing used with tremendous success by 
many companies. 

Frank H. Gale, of Schenectady, N. 
Y., also endorsed the work of the 
committee and urged that companies 
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lowed by the report of the Committee 
on the Question Box, which was pre- 
sented by S. A. Sewall. With respect 
to the revision of the Question Box the 
committee recommended that the idea 
of revision be given up for the time 
being, and that if it was necessary to 
consider it in the future the work 
might be done at the executive head- 
quarters. 

The report of the Committee on Re- 
lations with Educational Institutions 
was presented by John F. Gilchrist. 
Mr. Gilchrist brought particularly to 
the attention of the delegates the fine 


First Technical Session. 


whose function it was to keep the in- 
dustry posted upon the rules and regu. 
lations regarding meter practice. Steps 
should be taken to have public service 
commissions in the various states de- 
pend upon the Meter Code of the Na- 
tional Electric Light Association as a 
guide. 

The report of the Committee on 
Electrical Apparatus was presented by 
J. P. Jollyman. The discussion of this 
report was opened by J. F. Kearney, 
who suggested that representatives of 
the member companies should care- 
fully read that section of the report 
relating to service requirements of mo- 
tors, and they should co-operate to 
the fullest extent with the next com- 
mittee. 

E. P. Dillon, of Pittsburgh, said that 
if operating companies made a close 
study of the suggestions of the com- 
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make suggestions or criticize the lit- 
erature if it does not meet with their 
approval, or explain why it is not more 
extensively used. 

J. G. Learned, of Chicago, stated 
that five years ago the Public Service 
Company of Northern Illinois had a 
mailing list of 6,500 prospects, and 
while an average of 1,500 houses are 
wired annually, at the present time the 
company has a list of 9,500 prospects. 
So far this year eighty per cent as 
many houses have been wired as dur- 
ing the whole of 1914. Considerable 
of this business is attributed directly 
to Association literature. 

L. D. Gibbs, of Boston, pointed out 
that the booklets of the Association 
are adapted to the smallest as well as 
to the largest communities; he cited 
a company in Massachusetts which or- 
dered only thirty booklets. In using 
syndicate literature, however, he cau- 
tioned that the personal element 
should not be negiccted. 

M. C. Osborn, of Spokane, Wash., 
stated that two thousand houses were 
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spirit of co-operation which had been 
manifested by the college representa- 
tives, particularly in the engineering 
branches. It is important that students 
of today should have a proper and fair 
idea of corporation opportunities and 
difficulties, and that opinion should be 
molded at this time, particularly in 
view of the anti-corporation propa- 
ganda being taught in many institutions 
of learning. 

A paper by Paul Lipke entitled “Re- 
vivals,” was then read by Secretary 
Martin. This closed the first session 
of the convention. 


mittee, operating conditions would 
readily become standardized. 

The report of the Committee on 
Grounding Secondaries, of which Paul 
Spencer is chairman, was presented 
by Thomas Sproule. Resolutions were 
then adopted recommending that the 
incoming committee should investigate 
the operation and testing of high-ten- 
sion insulators, sub-committees to be 
Organized to investigate special condi- 
tions in the various sections of the 
country. 

H. B. Gear then presented a paper 
entitled “Application of the Diversity- 
Factor.” There was no discussion of 
this paper. 

W. D'Arcy Ryan then made an ad- 
dress upon the lighting features of the 
Panama-Pacific International Exposi- 
tion, which was beautifully illustrated 
with colored lantern slides. 


/ 


wired last year as a result of personal 
solicitation supplemented by extensive 
distribution of literature. He asked 
how prospects are secured by the Pub- 
lic Service Company of Northern Ili- 
nois. Mr. Learned explained that these 
were secured by a canvass made by 
salesmen. 

N. H. Boynton, of Cleveland, thought 
that the same effort necessary to pro- 
duce booklets by individual companies 
could be much more profitably spent 
in properly distributing and utilizing 
Association literature. 

Douglass Burnett, of Baltimore, 
called attention to the practice of the 
Consolidated Gas, Electric Light and 
Power Company in not discontinuing 
service when a customer leaves the 
premises. A suitable tag is left in a 
conspicuous place, to be filled out by 
the new tenant, which is considered, 
when signed, as an application for 
service. The company experiences 
very little loss. He urged that litera- 
ture be sent to tenants in houses which 
are wired, but not using service. 
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The report of the Committee on the 
Education of Salesmen was presented 
by F. R. Jenkins. J. F. Gilchrist, of 
Chicago, discussed this report, endors- 
ing the idea of having the Association 
undertake educational work. He elab- 
orated on the value of instruction re- 
ceived from those actively engaged in 
central-station work. 

R. S. Orr, of Pittsburgh, felt that 
good power salesmen are hard to find 
and some special educational effort 
should be extended to train men for 
this particular field. 

E. L. Callahan, of Chicago, thought 
that this form of educational work for 
central-station employees should ap- 
peal particularly to the small compa- 


nies not able to hold employees’ 
schools. 
R. R. Young, of Newark, N. J. 


President H. H. Scott called the sec- 
ond commercial session to order on 
Wednesday morning and introduced C. 
C. Moore, president of the Panama- 
Pacific International Exposition, who 
delivered a very cordial address of wel- 
come. The opening of the technical 
and accounting meetings was delayed 
in order to permit all delegates to at- 
tend this feature of the program. Mr. 
Moore commented on the many ob- 
stacles which had to be overcome in 
going ahead with the plans for the ex- 
position due to the business depres- 
sion resulting from the European war. 
He spoke oí many features which dis- 
tinguished this exposition from prev- 
ious affairs, laying particular stress on 
its lighting effects and its liberal utili- 
zation of electrical energy. The en- 
tire exposition is a great electrical ex- 
hibit on a scale more elaborate and 
cdmprehensive than ever before at- 
tempted. A tribute was paid to W. 
D’A. Ryan, who was chiefly responsible 
for the lighting effects and to John 
A. Britton and other officials of the 
Pacific Gas and Electric Company, who 
contributed so much to the success of 
the exposition. 
-© Following this address, E. L. Calla- 
han took the chair and the report of 
the Power Sales Committee on typical 
power sales development in the West 
was presented by J. H. McDougal. C. 
H. Stevens, Brooklyn, N. Y., opened 
the discussion by commenting on some 
general features of the power business 
in the West. He inquired as to the 
load-factor of sugar refineries and the 
pressure maintained in the boilers. Mr. 
McDougal replied that the load-factor 
averages 60 per cent for ten months 
The refineries close two months each 
year. In one large plant using 1,700 
horsepower, live steam at 110 pounds 
pressure is used exclusively. 1 Ex- 
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spoke of the success experienced by 
the Public Service Electric Company 
in educating employees; class leaders 
are appointed to conduct various 
classes. Employees of the company in 
all departments are eligible for instruc- 
tion. 

S. M. Kennedy, of Los Angeles, ex- 
plained that educational meetings are 
held weekly by the Commercial De- 
partment of his company on the com- 
pany’s time. He thought that corres- 
pondence courses as proposed should 
be of great benefit in supplementing 
these regular meetings. 

S. P. Pitts, of San Francisco, saw no 
reason why the proposed Association 
course should not be as successful as 
the well known private correspondence 
schools. The Association has a great 
advantage in being able to call upon 
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perience shows that a superior grade 
of sugar is made by using live steam 
in preference to exhaust steam, hence 
central-station service costs compare 
favorably with those of isolated-plant 
operations. 

C. I. Weaver, Jackson, ‘Mich., re- 
ferred to beet-sugar factories in the 
Michigan district which operate on an 
average of only three months per year, 
October, November and December. 
Large quantities of water are used for 
washing and conveying beets and the 
pumping load is a large item. Pumps 
operate 24 hours per day. 

J. G. Learned, Chicago, Ill., inquired 
as to what effect the electric dredging 
load had on regulation. Mr. McDougal 
replied that the diversity-factor of 
dredges in districts where many are 
used is extremely good and regulation 
is not affected; in isolated cases dredge 
operation affects the regulation. 

R. L. Lloyd, Philadelphia, Pa., called 
attention to desirable characteristics of 
ice-making load and inquired whether 
this business obtains to any extent in 
the West. Mr. McDougal stated that 
this business is growing rapidly and 
considerable data respecting it will be 
available shortly. 

S. M. Kennedy, Los Angeles, Cal., 
stated that there are several beet-sugar 
refineries in Southern California which 
are using  central-station power. 
Characteristics of this load are such 
that they fit in with the companies’ 
business and form an admirable load. 
The period of operation, however, 
covers a longer time than in the case 
of eastern refineries. 

The report of the Committee on 
Merchandising and Recent Develop- 
ments of Electrical Appliances was then 
presented by R. R. Young. C. N. Stan- 
nard, Denver, Colo., opened the dis- 
cussion by-calling attention to the de- 
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the leaders in the industry to prepare 
instruction work. 

F. A. Leach, of Oakland, Cal., said 
that weekly meetings of employees of 
the Sales Department are held, at 
which lectures are presented and pa- 
pers read on pertinent topics. Em- 
ployees are impressed with the idea 
that their promotion will be as rapid 
as their fitness warrants. 

R. L. Lloyd, of Philadelphia, ex- 
plained the educational work being 
undertaken by the Philadelphia Elec- 
tric Company. The curriculum is so 
arranged that office boys, clerks and 
other minor employees can prepare 
themselves for better positions. 

J. G. Learned, of Chicago, then pre- 
sented the report of the Committee on 
Terminology. There was no discussion 
of,this report. 


sirability of using a card system for 
indicating the condition of appliance 
business. Prospect cards can be com- 
piled as the result of a canvass by sales- 
men and an exact record kept of sales. 
He also spoke in favor of meetings of 
salesmen which should be held every 
morning before the men start on their 
daily work. Mr. Stannard also believes 
that salesmen should be paid good 
salaries so that they are not constantly 
worrying relative to personal financial 
conditions and can devote their entire 
time and thought to company business. 
He also said that salesmen should be 
vitally interested m the revenue of the 
company by being paid a commission 
or bonus on the amount of revenue 
their individual efforts produced. 

J. G. Learned, Chicago, Ill., spoke of 
the importance of industrial electric 
heating and recommended that further 
investigation be carried on by the com- 
mittee in this direction. 

W. W. Briggs, San Francisco, Cal., 
held that the central station should re- 
frain from any reference to cut prices 
in connection with appliance sales. 
Companies should co-operate with the 
manufacturers and dealers in maintain- 
ing prices, providing they are equitable, 
and thus gain the co-operation of these 
interests and at the same time making 
for automatic reductions as sales in- 
crease. 

M. O. Dellplain, Syracuse, N. Y., en- 
dorsed Mr. Briggs’ contention that 
price cutting should be abolished. He 
stated that it was the intention of 
the committee to eliminate any ref- 
erence to this and he thought it only a 
question of time before all price cut- 
ting by central stations will be abol- 
ished. 

H. O. Loebell, New York, spoke en- 
thusiastically regarding the possibilities 
industrial electric heating; he 
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thought that central stations are con- 
fronted with as great an opportunity in 
exploitation of industrial heating as 
was true when motors and lamps were 
first developed. He claimed that fuel 
oil can be replaced by electric heating 
despite the extremely low cost of the 
former. Although the thermal effi- 
ciency of electric heat is much higher 
than heat produced by fuel oil, the 
greatest advantage of electric heat is 
that the total cost of production is 
lessened because of superior product 
and fewer failures. He referred to a 
6,500-kilowatt installation recently made 
in Toledo. 

M. C. Osborn, Spokane, Wash., 
stated that his company serves 18,000 


t y n 


W. W. Freeman, Cincinnati, O., pre- 
sented the report of the Lamp Commit- 
tee at the third session of the Com- 
mercial Section on Wednesday after- 
noon. Discussion was opened by C. L. 
Law, New York, who described an in- 
stallation of 15 100-watt type C Mazda 
lamps in blue-tinted bulbs and the same 
number of white-bulb lamps in two ad- 
jacent show windows. Tests indicated 
that 25 per cent more light was given 
off by the white-bulb lamps. Lantern 
slides were shown of two different 
windows. 

J. W. Howell, Harrison, N. J., com- 
mented on some early experiences in 
promoting the use of nitrogen-filled 
‘tuigsten lamps. Trial lamps were in- 
stalled in New York City before the 
present installation was made; the life 
of these trial lamps was much shorter 
than expected, but the installation was 
made and records now show a life 
greatly in excess of manufacturers’ 
guarantee. He thought the introduc- 
tion of specifications into lamp selling 
has been the greatest incentive to man- 
uíacturers in improving product. Lamps 
are on the market which are inferior 
in grade, usually having about one- 
third the life and efficiency of standard 
lamps. To protect customers, central 
stations should buy lamps on specifica- 
tions subject to tests. All large lighting 
companies buy lamps in this way and 
many companies other than central sta- 
tions also buy lamps subject to tests. 

J. F. Gilchrist, Chicago, Ill., thought 
that lamp salesmen should refrain from 
proclaiming the higher efficiency of new 
lamps until central-station conditions 
have been adjusted to meet the new 
situation. 

S. E. Doane, Cleveland. O., called at- 
tention to some of the improvements 
which are being made in the nitrogen- 
filled tungsten lamps, particlularly in 
regard to larger bases, thus reducing 
the heating effect. In answer to Mr. 
Gilchrist he called attention to the fact 
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residence consumers. Due to the con- 
stantly reducing rates the average 
revenue per consumer has decreased 
proportionately, but recently appliances 
have increased the consumption and for 
April, 1915, the average per consumer 
was 17.5 kilowatt-hours. 

O. Hogue, Chicago, Ill, explained 
that in order to keep up the revenue 
from residence consumers, it is neces- 
sary tO promote appliance campaigns 
actively. In a recent campaign in Chi- 
cago, during which 1,000 irons were 
sold in 60 days, regular sales of the 
appliance department showed no de- 
crease. The Commonwealth Edison 
Company is using its lighting sales- 
men to introduce and sell appliances. 
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that this is the only civilized country 
in which the great economy of nitro- 
gen-filled lamps has not been widely ad- 
vertised. 

L. A. Coleman, New York, stated 
that 300 and 400-watt multiple lamps 
of the nitrogen type have been in- 
stalled in New York City with good re- 
sults. Considerable money is being 
saved in inspection and maintenance 
over that previously required with arc 
lamps. The life of these lamps aver- 
ages 1,000 hours. The city is now 
negotiating with the _ central-station 
company for the installation of a con- 
siderable number of 200-watt lamps to 


replace gas lights on many side streets. . 


An initial installation of 500 of these 
small units will be made. Mr. Cole- 
man said the United Electric Light 
& Power Company, of New York 
City, on May 1 discontinued the prac- 
tice of free renewals, but lowered the 
rate and made an additional rate of 
one-half cent per kilowatt-hour for 
lamp renewal. No results of this new 
policy are yet available. 

W. H. Rolinson, New York, pre- 
sented several curves showing the per- 
formance of type C Mazda lamps. 

P. S. Millar, New York, stated that 
there is no longer experienced any 
difficulty with multiple lamps of the 
nitrogen type. He thought that new 
lamps should not be limited to burning 
in the pendent position as this restricts 
their use. Relative to lamps with blue- 
tint bulbs, Mr. Millar feels that there is 
no particular field for these lamps, as 
the same results can be obtained by 
using a color filter and the expense 
is then much less. He admitted, how- 
ever, that there is considerable need 
for white light for color matching and 
other special services. He also thought 
there was no necessity for further de- 
velopment of the concentrated-filament 
gas-filled lamp. 

Douglass Burnett, Baltimore, Md., 
spoke of lamp voltages and the danger 
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Mr. Hogue also referred to many fields 
for special applications of electric heat- 
ing. l 

R. R. Young, in closing the discus- 
sion, stated that in Newark, N. J., sales- 
men are stimulated to greater effort by 
comparing their weekly sales records 
with the corresponding week of the 
previous year. He endorsed the dis- 
cussion relative to abolishing price cut- 
ting and regretted that this matter had 
not appeared in the committee’s re- 
port. He also felt that there is an 
enormous field for large industrial heat- 
ing business, but small installations 
should not be neglected, as often the 
revenue from these is greater than from 
the large installations. ' 


of their standardization to too great 
an extent. He proposed that three 
classes of voltages be standardized and 
labels of different colors be used by 
manufacturers to indicate these classes 
of voltages. With this scheme in use 
central stations could properly advise 
customers which type of lamp to use, 
thus insuring lamps coming closely 
within the limits of the voltage of the 
circuit. 

T. I. Jones, Brooklyn, N. Y., referred 
to the experiences of the Brooklyn Edi- 
son Company with 1,000-watt type C 
Mazda lamps. A unit was designed to 


contain a 1,000-watt lamp suitable for 


outdoor service and an extensive cam- 
paign was carried on to place these 
units in service. Free renewals were 
given. Mr. Jones stated that burnouts 
were so frequent that the company dis- 
continued promotion of this equipment. 
Recently the Brooklyn street-lighting 
system has been changed by new city 
officials in order to reduce the cost and 
all direct-current arcs have been re- 
placed by 300-watt type C Mazda 
lamps. At present 2,000 are installed. 
Gas lamps are also being replaced by 
these 300-watt lamps. Mr. Jones spoke 
of lamp-renewal policies, stating that 
there were two sides to the question 
and local conditions must govern each 
decision as to the proper policy to 
adopt. 

T. I. Jones then presented the re- 
port of the Committee on Wiring of 
Existing Buildings. S. E. Doane, Cleve- 
land, O., opened the discussion of this 
report by pointing out some difficulties 
met by the committee in getting any 
new systems of wiring tried here. R. 
S. Hale, chairman of the committee, 
finally succeeded in obtaining the per- 
mission of the Boston inspector of 
wires to allow a trial installation of 
the concentric-conductor system. 

H. R. Sargent, Schenectady, N. Y., 
displayed samples of concentric wire, 
such as is being made in this'country 
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closely following European practice. 
The General Electric Company is at 
present making tools and dies to facili- 
tate simple and easy installation of the 
concentric system. ‘Mr. Sargent said 
a set of suitable fittings for this system 
will be available in about three months 
and central stations can then endeavor 
to try out the new system locally. He 
felt that if the material were properly 
installed and carefully grounded, it will 
be entirely safe. Regarding attach- 
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ment plugs, Mr. Sargent reported that 
in the course of a year 90 per cent of 
all plugs made will be interchangeable. 

E. W. Lloyd, Chicago, stated that 
there is no desire on the part of the 
central-station men to reduce the cost 
of wiring at the expense of safety, but 
all should be vitally interested in any 
new system which will permit central 
stations to obtain business that is now 


impossible because of prohibitive cost 


of wiring and furnishing service. The 


Second Technical and First Hydroelectric 


The second technical and first hydro- 
electric session was held on Wednes- 
day morning, with H. A. Wagner as 
chairman, and W. C. L. Eglin as vice- 
chairman. In the absence of M. R. 
Bump, chairman of the Hydroelectric 
and Transmission Committee, the re- 
port of that committee was presented 
by P. M. Downing. 

The report of the Committee on 
Hydroelectric and Transmission Prog- 
ress was presented in abstract by T. 
C. Martin. In discussing this report 
Mr. Martin said that an interesting 
contribution to the subject was in the 
shape of a treatise by Dr. Swayne, 
which had been published by Yale Uni- 
versity under an endowment fund. An 
interesting part of this volume was that 
it indicated Dr. Swayne’s endorsement 
of the indeterminate form of fran- 
chise. 

The report of the Committee on 
Prime Movers was, in the absence of 
I. E. Moultrop, chairman of the com- 
mittee, presented by O. B. Coldwell, of 
Portland, Ore. 

The discussion of this report was 
opened by W. D. Peaslee, who pre- 
sented some interesting written dis- 
cussion by Professors Rosenkranz and 
Allen, of the Oregon Agricultural 
College, on the problem of measuring 
stream flow. They introduced a very 
interesting method of using a salt so- 
lution in connection with an indicating 
voltmeter. This furnished a direct de- 
termination. Mr. Coldwell also con- 
tributed to the discussion, describing 
the use of the salt solution with a 
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The second hydroelectric and third 
technical session was held on Wednes- 
day afternoon. H. H. Scott was chair- 
man and O. B. Coldwell was vice- 
chairman. The report of the Committee 
on Overhead Line Construction was 
presented by Thomas Sproule. Then 
followed a paper on “Electric Line Dis- 
tribution Conditions in the North- 
western Pacific States,” by J. C. Martin. 
The report of the Hydroelectric Sub- 
Committee on High-Tension Transmis- 


series of screens and curve-drawing in- 
struments. 

Philip Torchio, of New York City, 
called attention to the use of econo- 
mizers, and gave his opinion that a gain 
of eight per cent could be made in fuel 
economy by their use. In this coun- 
try, however, the entire equipment 
would have to be designed in order to 
get the most out of the economizer 
and to get effective work from the 
auxiliaries. With new stations the use 
of economizers with stacks employing 
motor-driven blowers entering into the 
stack in a manner similar to steam- 
injector practice, would make for 
economy. He also called attention to 
the general use in the municipal sta- 
tion at Paris, France, of direct-current 
generators mounted directly on the 
turbine shaft, one for excitation and 
one for furnishing energy for motors 
driving auxiliary apparatus. 

J. A. Lighthipe, of Los Angeles, said 
that at the Long Beach station of the 
Southern California Edison Company 
the new boilers and turbine equipment 
were fitted with steam-flow meters, 
carbon-dioxide recorders, instruments 
for measuring draft and oil fuel both 
for quantity and temperature, and that 
with equipment of this character it was 
not difficult to maintain efficiencies and 
to continue the results obtained in 
tests made by laboratory experts. The 
economy in this station is very high, 
under particularly advantageous condi- 
tions running as high as 300 kilowatt- 
hours per barrel of oil. A point to 
which he called particular attention was 


sion and Construction was presented 
by R. J. McClelland. These three 
papers were discussed together. 

President Scott announced that the 
Executive Committee had unanimously 
approved of the conference of the 
Overhead Line Construction Committee 
and a committee to be appointed from 
the Pacific Coast. 

The meeting was then turned over 
to W. C. L. Eglin as chairman, who 
delivered a vigorous address relating to 
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Commonwealth Edison Company has 
wired (as an experiment) a six-room 
house with Stannos wire, using stand- 
ard fittings which were adapted for in- 
stallation by the Edison Company. 
From this installation the company is 
convinced that the cost is materially 
less than with the standard system. Mr. 
Lloyd considers the subject of con- 
centric wiring of vital interest and 
urged careful consideration of the sub- 
ject. 


Session. 


the matter of not capitalizing the over- 
all economy of a turbine for too long 
a period of time, as rapid improvements 
in turbine efficiency renders the ap- 
paratus comparatively inefficient or 
actually obsolete within six or seven 
years, so that it is better to install new 
machinery and keep the old equipment 
for emergency service. Operators on 
the Pacific Coast have a big advantage 
over operators in the eastern part of 
the country because of the high heating 
value of the available oil, the facility 
in handling and storage, and the avoid- 
ance of any necessity for the removal 
of ashes. The next big step in secur- 
ing greater efficiency and low cost of 
operation on the Pacific Coast will 
probably be the use of natural gas. 

J. P. Jollyman then presented a paper 
entitled “Practice in High-Head Hy- 
draulic Plants.” 

This was followed by a paper by E. 
D. Searing, entitled “An Analysis of 
Water-Wheel-Governor Effort.” 

C. H. Delany then presented a paper 
on “QOil-Burning Stand-By Plants.” 

These three papers were discussed in 
conjunction with the following one by 
P. M. Downing entitled “Western 
Hydroelectric Transmission Develop- 
ments.” 

Mr. Downing’s paper consisted of a 
handsomely illustrated book, giving a 
general review of the whole subject. 
It included illustrations, a relief map 
and supplementary information con- 
tributed by Pacific Coast power com- 
panies as a souvenir of the Pacific Coast 
to the convention delegates. 
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the necessity of electric light and power 
companies making a definite study of 
overhead line construction require- 
ments so that complete information 
might be available and unnecessary 
compromises eliminated in the formula- 
tion of rules in the future. 

J. E. Kearns, of Schenectady, N. Y., 
moved that the section of the commit- 
tee report referring to the location of 
lightning arresters in connection with 
transformers be changed so that the 
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arrester may be mounted on the same 
pole on which a transformer is located. 
He read a list of large power com- 
panies now adopting this. as standard 
practice. The motion was adopted. Mr. 
Kearns also spoke regarding the ad- 
visability of having duplicate commit- 
tees under the direction of each local 
section so that all matters considered 
by the general committee might be re- 
ferred to local sub-committees for 
counsel and advice. ; 

A. J. Bowie, Jr., of San Francisco, 
criticized certain sections of the re- 
port because the burden of improve- 
ments and changes was put on power 
companies, and made the communica- 
tion companies arbiters of changes 
which might be necessary. He also 
criticized discrimination against air 
switches in favor of oil switches, claim- 
ing that this was not supported by 
scientific tests. He enumerated in- 
stances which would indicate that the 
belief that there are heavy transitory 
currents with air switches is erroneous. 

F. H. Woodward showed that the 
Overhead Line Construction Committee 
had very much benefited the position of 
power companies and that this com- 
mittee had not made recommendations 
which threw the burden of improve- 
ments upon power companies alone. 
Expenses would be shared equally by 
communication companies as well. He 
said the recommendation with regard 
to oil switches was made because air 
switches take a longer time to break 


H. A. Wagner, Baltimore, Md., presid- 
ed at the fourth commercial session, 
which held on Thursday morning. The 
report of the Rate Research Committee 
was presented by E. W. Lloyd, Chicago, 
Ill. 

J. E. Kearns, Schenectady, N. Y., 
opened the discussion by pointing out 
that the kilowatt-hour rate is confusing 
to residence customers; he proposed, at 
least for appliance business, a rate based 
on the average consumption of various 
appliances for a given period, this being a 
charge which would be stated directly in 
an amount of money that could be add- 
ed to the regular lighting bill. 

B. E. Hannon, Sacramento, Cal., stat- 
ed that the flat rate for lighting has been 
in use for some time in that city, the in- 
come to the company averaging approxi- 
mately 1.5 mills per kilowatt-hour. The 
city authorities have prevented the com- 
pany from changing the customers over 
to the meter rate and the case is now 
in the courts. 

H. W. Peck, Schenectady, N. Y., said 
that the more devices that are placed in 
residences the fewer complaints there are 
relative to high bills. 

George B. Johnson, Chicago, called at- 
tention to the unsatisfactory experience 
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the arc and this interval brings about 
conditions of unbalance. 

Mr. Bowie replied that the air-break 
switch reduces the current just before 
disruption and then reduces the ham- 
mer blow not only to its own line, 
but to any adjacent circuit. 

C. B. Babcock said that the com- 
mittee had not legislated against air- 
break switches and that if air-break 
switches did not produce disturbances 
under specific conditions, they might be 
installed. 
` Philip Torchio, of New York City, 
said that general statements were mis- 
leading and that as between oil-break 
and air-break switches there were con- 
ditions where one was better than the 
other, but that each had its advantage 
where properly installed to meet line 
conditions and the characteristics of 
the service. 

W. D. Peaslee, of Corvallis, Ore., 
showed how conformity to some rec- 
ommendations of the committee in 
building a transmission line in the 
Northwest, which experience in that lo- 
cality had indicated were unnecessary, 
had imposed a burden of $4 per person 
served. 

Harold Goodwin, Jr., of Philadelphia, 
suggested careful investigation of rea- 
sons for changes set forth by engineers 
of communication companies, as it 
would often be revealed that even they 
were not properly informed with regard 
to phenomena underlying inductive 
disturbances. 
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of the Commonwealth Edison company 
with flat rates. He agreed with Mr. 
Peck that the more appliances there are 
in use in the home the greater is the op- 
portunity to convince customers that bills 
are justified. 

S. M. Kennedy, Los Angeles, Cal., asked 
if it were considered proper for a com- 
pany to take on a large power business 
of high load-factor at a rate lower than 
the average switchboard cost. 

E. W. Lloyd, Chicago, in reply to Mr. 
Kennedy, referred to the efforts of the 
Commonwealth Edison Company to secure 
business of large ice manufacturers. Care- 
ful analysis was made of all the condi- 
tions and it was found the business could 
be secured at a rate of one cent per kilo- 
watt-hour. Because of its high load-fac- 
tor and off-peak characteristics, the busi- 
ness was taken on with gratifying results 
to the company. He believed that where 
the acquisition of high-load-factor busi- 
ness will lower the overhead costs the 
business should be taken even at a rate 
apparently lower than switchboard cost. 

W. W. Freeman, Cincinnati, O., ex- 
plained that the cost of producing energy 
at the switchboard is an average cost 
made up of many items. Current can 
be sold at a low unit''rate apparently 
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L. M. Klauber, of San Diego, said 
that the important event of this meet- 
ing was the recognition by eastern 
operating men of the difference in the 
conditions of western requirements. 
The tendency has been apparent to be- 
lieve that western construction was 
cheap and therefore flimsy. Investigation 
had proved that it was absolutely neces- 
sary under western conditions to use long 
spans and narrow spacing, complying 
with every rule of saiety. 

Mr. McClelland stated that further 
recommendations of the Overhead Line 
Construction Committee would elimi- 
nate a great many specifications under 
criticism. 

A telegram from Dr. Edward B. 
Rosa, of the National Bureau of Stand-. 
ards, was read at this point; announc- 
ing the postponement of the conference 
for drafting a National Electrical 
Safety Code at Washington, D. C., from 
July 1 to October 27. 

The report of the Hydroelectric Sub- 
Committee on High-Tension Apparatus 
and the report of the Hydroelectric 
Sub-Committee on Main-Line Electri- 
fication of Railroads were then read. 
J. E. Kearns moved that the Hydro- 
electric Sub-Committee on High- 
Tension Apparatus and the Electrical 
Apparatus Committee co-operate with 
respect to the preparation of any rec- 
ommendations or other information 
of value to the industry. This motion 
was carried. 


below this average cost and still not be 
below the minimum cost. He stated 
that in many instances the acquisition 
of large blocks of power business at 
high load-factor is exceptionally re- 
munerative even at rates below average 
costs. 

T. I. Jones, Brooklyn, N. Y., cited 
the case of a large isolated plant which 
was generating energy at a cost lower 
than the central-station rate. By ad- 
justment of the labor schedule so that 
plant closed at 4:30 p. m., the central 
station was enabled to make an off- 
peak rate sufficiently low to attract the 
business. The rate, while lower than 
the switchboard cost, has reduced the 
average cost to a point where this busi- 
ness is extremely profitable. 

Arthur Williams, New York, stated 
that it does not necessarily follow that 
an increment cost bears any direct re- 
lation to the switchboard cost. Rate 
schedules should be arranged to at- 
tract the very largest as well as the 
smallest customers. No central sta- 
tion escapes large loss on the very 
small customers, but still the public 
cannot see why distinction should be 
made in rates. He said 90 per cent of 
the overhead cost is chargeable to the 
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small customer. He urged segregation 
of classes of business in such manner 
that the public will be able to determine 
the essential differences between the 
various classes. 

J. F. Gilchrist, Chicago, stated that 
central stations are usually agreed on 
the fundamentals of rates and rate- 
making, but in superficial details there 
is much diversity of opinion. This con- 
dition gives commissions an oppor- 
tunity to consider the rates of a com- 
pany as an individual effort of its man- 
ager, although, as matter of fact, there 
is the same common basis of rates 
throughout the country. 

H. Almert, Chicago, explained a case 
which came before the Wisconsin Rail- 
road. Commission, where a central sta- 
tion was permitted to take on business 
at a rate below the average cost and 
as a result reduced its overhead to such 


The fourth technical session was held 
on Thursday morning with Robert S. 
Orr, of Pittsburgh, in the chair. The 
report of the Committee on Termin- 
ology was first presented and this was 
followed by the report of the Commit- 
tee on Street Lighting, which was read, 
in the absence of Chairman J. W. Lieb, 
by Preston S. Millar. 

The report of the Committee on Un- 
derground Construction was then pre- 
sented by Philip Torchio. There was 
no discussion of the above reports. 

The report of the Committee on Ac- 
cident Prevention was the next thing 
on the program, and this was followed 
by a paper by C. D. Scott, entitled “Op- 
portunities of the Public Service Com- 
panies in General Accident Prevention.” 

In discussing this paper, M. C. Tur- 
pin, of Pittsburgh, called attention to 
the co-operation of large industrial 
manufacturers and the public-utility 
companies in the Pittsburgh district, so 
that the work of devising new safety 
rules and apparatus might not be dupli- 
cated. When any new device is brought 


The first accounting session was 
held on Tuesday afternoon with E. W. 
Lioyd as chairman, and H. M. Ed- 
wards as vice-chairman. Mr. Edwards, 
as chairman of the Accounting Com- 
mittee, stated that it was the hope that 
the Accounting Section would take 
its place as one of the definite divi- 
sions of activity of the Association un- 
der officials of its own choosing and 
with the entire body of the Section 
membership available for committee 
work. There was a recently aroused 
interest in accounting matters co-inci- 
dent with the advent of governmental 
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an extent that a general reduction in 
rates could be made. 

The report of the Power Sales 
Bureau was then presented by C. H. 
Stevens. J. E. Kearns, Schenectady, 
N. Y., presented the paper of C. W. 
Bartlett entitled, “The Commecial Ap- 
plication of Resistance Furnaces.” A. 
W. Childs presented the paper of W. 
M. McKnight entitled, “A Stassano 
Furnace Installation at Redondo, Cal.” 
F. T. Snyder presented his paper en- 
titled, “Electric Furnace Power Loads.” 
All these were discussed at one time. 
J. E. Kearns opened the discussion by 
pointing out the value of industrial 
electric héating business and the possi- 
bilities of electric furnaces. He thought 
the electrical industry should advocate 
electric furnaces in preference to other 
types rather than boost any one type 
of electric furnace. 


Fourth Technical Session. 


out, blue prints and methods of con- 
struction and application are available 


-to all parties interested. The federal 


Department of Labor has also co-oper- 
ated with the Pittsburgh interests by 
sending speakers, equipped with mo- 
tion-picture films and lantern slides, 
to lecture in the various districts. 

J. A. Lighthipe, of Los Angeles, said 
that 60 per cent of the accidents were 
due to carelessness. The Southern 
California Edison Company holds dis- 
trict meetings under the direction of a 
safety committee, and one of the most 
important matters is the continual ed- 
ucation of employees and public re- 
garding danger of dangling wires. 
Also, workmen must be disciplined, as, 
particularly in line construction work, 
these men are usually brave and reck- 
less and will risk their lives a dozen 
times where they would not risk their 
jobs. These men must be watched, and 
if they cannot be cured of reckless hab- 
its, they must be weeded out. Another 
thing to be guarded against is that if 
a man is depressed or. worried because 


Accounting Sessions. 


activity in the regulation of the indus- 
try. The accounts, which epitomize the 
history of an enterprise, must conform 
to prescribed rules and uniformity in 
account keeping must prevail if .com- 
parisons are to be of value. 

The report of the Library Commit- 
tee was then presented by Frederick 
Schmitt. 

The report of the sub-committee on 
a Uniform System of Accounts was 
presented by J. L. Bailey, chairman. 
A long discussion ensued, particularly 
with reference to the disposition of 
sinking-funds account. ; , 
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H. O. Loebel, New York, discussed 
some features of electric resistance 
furnaces described in Mr. Bartlett's 
paper and urged that very close study 
be given electric furnace applications. 
The business can be vitally hurt by an 
improper selection of equipment. 

M. O. Dellplain, Syracuse, N. Y., 
thought there was a big field for steel 
casting of proper quality; the electric 
furnace makes such products possible. 
It will probably be necessary to make 
trial installations to demonstrate the 
merits of electric furnace. He believed 
it the duty of the central station to in- 
terest new manufacturers in electric 
furnace . production. The Syracuse 
company has just closed a contract for 
an 800-kilowatt single-pHase furnace to 
operate 22 hours a day, thé rate being 
0.75 cent per kilowatt-hour at 11,000 
volts measured on the primary. 


of financial or family difficulties, he 
must not be sent out on dangerous 
work. Furthermore, every man must 
be to some extent his brother’s keeper 
and as far as possible men are worked 
in crews and instructed to be on the 
alert, not only to save themselves from 
accident, but to watch out for the man 
working alongside. 

G. A. Gilkerson pointed out the im- 
portance of a company getting a good 
start for its educational work. When 
a company demonstrates its willingness 
to spend thousands of dollars to make 
conditions electrically and mechanically 
safe, the workmen and public generally 
will be more disposed to do their part. 

E. R. Northmore said that with the 
Los Angeles Gas and Electric Corpora- 
tion, complete control is exercised over 
the use of workmen’s tools. Each man 
is furnished with a complete set of new 
tools free of charge. Men take ex- 
ceptionally good care of tools and in 
two years there has not been an acci- 
dent traceable to the use of defective 
equipment. 


L. R. Reynolds then presented a pa- 
per on “Some Opportunities of Public- 
Utility Accountants.” 

The second accounting session was 
held on Wednesday morning, with Vice- 
President L. D. Gibbs in the chair. 
The first paper to be presented was one 
by W. G. Cowles entitled ““Workmen’s 
Compensation Insurance.” This paper 
was read by Mr. Schmitt. ' 

A written discussion which was con- 
tributed by Albert W. Whitney, gen- 
eral manager of the Casualty Insurance 
Company, was then presented. 

E, F. Peck, of Schenectady, N. Y., 
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contributed a discussion embracing rec- 
ommendations which had been pre- 
pared by the Empire State Gas and 

Electric Association. 

A paper by W. P. Kennedy entitled 
“Electric-Vehicle Cost Accounting,” 
was then presented, in the absence of 
the author, by A. Jackson Marshall. 

In discussing this paper Day Baker, 
Boston, Mass., described the highly effi- 
cient use of electric trucks by indus- 
trial and public service corporations, 
notably the New York, New Haven & 
Hartford Railroad Company, which, 
with two five-ton trucks, covering only 
16 miles per day, saved the railroad 
corporation something like $42 per day 
over and above the cost of doing the 
same work by what is known.as the 
shifter proċess. Complaints on lost 
freight and delayed freight have been 
reduced seven per cent. 

‘The session closed with the presen- 
tation of a paper by P. R. Ferguson 
entitled “Record of Property or Con- 
struction Expenditures.” The author 
said that it is important that records 


The public policy meeting, which was 
held on Thursday evening, was a very 
impressive one. President Holton H. 
Scott occupied the chair, and the report 
of the Public Policy Committee was pre- 
sented by W. W. Freeman, of Cincinnati, 
chairman of the Committee. 

Max Thelen, president of the Railroad 
Commission of California, then made an 
address on the subject “Public Utility 
Regulation in California.” Mr. Thelen 
reviewed the development of hydroelec- 
tric plants in California. The first of 
these was installed in 1891. Today there 
are 25 companies, which generate hydro- 
electric energy in 79 separate plants. This 
energy is distributed to 1,500 miles of 
transmission line, and 18,000 miles of dis- 
tribution line. The total capacity of these 
hydroelectric plants is 436,000 kilowatts, 
and the energy generated in the year 1914 
amounted to over two billion kilowatt- 
hours. 

Mr. Thelen paid a high tribute to the 


T. I. Jones, Brooklyn, N. Y., presided 
at the fifth commercial session on Fri- 
day morning. The paper entitled “Dem- 
onstration of a Power Sale,” was pre- 
sented by C. H. Stevens, Brooklyn, N. 
Y. R. B. Mateer, Riverside, Cal. 
opened the discussion by criticising the 
establishment of a power department 
of such proportions as outlined in the 
paper, believing that individuality of 
transaction is eliminated by transact- 
ing business through so many channels. 

M? Ov Dellplain, Syracuse, Ne Y., 
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be made and maintained of all property 
acquired or constructed. If such a 
record were always available there 
would probably be less demand for in- 
ventories. An attempt is made in this 
paper to outline a complete system for 
construction expenditures. Many blank 
forms are shown that cannot fail to be 
helpful in classifying what in the nature 
of things must be a more or less shift- 
ing body of details. A routine is out- 
lined for requisitions, authorities, pur- 
chase and work orders. Executive and 
construction departments should be 
able to get at the cost of the property, 
not only as a whole, but by geo- 
graphical areas. 

The third accounting session was held 
on Thursday morning, with President 
Holton H. Scott in the chair, and H. M. 
Edwards acting as vice-chairman. After 
calling the meeting to order, President 
Scott turned the chair over to Mr. Ed- 
wards. The report of the Committee on 
Cost Accounting was read by J. H. Gu- 
lick, of Chicago. 

This was followed by a paper entitled 


Public Policy Session. 


men who have made this wonderful de- 
velopment possible. He called attention 
to the complex problems of regulation 
which such development has created, and 
of the difficulties encountered by the Cali- 
fornia Railroad Commission on account 
of a law which until recently permitted 
municipalities to regulate rates within 
their own borders. This segregation of 
control has hampered the commission in 
attaining uniformity, especially with re- 
spect to line-extension policies. The ef- 
fect of regulation on the ability of the 
utilities to raise capital was discussed at 
some length, and Mr. Thelen expressed 
the opinion that where protection is af- 
forded there should be less difficulty in 
disposing of securities. Without regula- 
tion unscrupulous companies would be 
permitted to sell watered stock, and thus 
destroy the confidence of the public in 
the securities of public utility corpora- 
tions. He cited a case of a sale of stock 
at a cost to the company of only 85 cents 


Fifth Commercial Session. 


thought it inadvisable to make distinc- 
tion between power salesmen and 
power engineers. He urged that em- 
phasis be laid on the fact that a cus- 
tomer could make a trial central-station 
installation for a period of a year and 
at the end of this trial would be in ex- 
actly the same position with regard to 
his ability to install an isolated plant 
as before. Any additional expense if a 
change was desired at the end of the 
year would be negligible. 

M. C. Osborn, Spokane, Wash., com- 
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“Analytical Accounting for Central-Sta- 
tion Purposes,” by O. B. Coldwell, of the 
Portland Railway and Light Company. 

W. W. Freeman was the author of the 
next paper, entitled “Statistical Ma- 
chines,” which was read by Mr. Schmitt. 

The meeting then proceeded to organ- 
ize the Accounting Section by adopting 
a constitution and by-laws, which had 
been prepared by a committee. Officers 
were then elected as follows: 

Chairman, H. M. Edwards, of the New 
York Edison Company. 

Vice-Chairman, J. L. Bailey, Baltimore, 
Md. 

Secretary, E. J. Allegaert, of the Pub- 
lic Service Electric Company, Newark, 
N. J. 

Treasurer, C. E. Calder, of the Texas 
Power and Light Company, Dallas, Tex. 

Executive Committee: R. H. Ballard, 
of Los Angeles, Cal.; J. L. Gould, of 
Smith Falls, Ont.; J. H. Gulick, of Chi- 
cago, Ill.; R. W. Symes, of Detroit, 
Mich.; L. M. Wallace, of Boston, Mass.; 
Paul R. Jones, of New York City, and 
B. H. Dexter, of Seattle, Wash. 


per share. This, he thought, indicated 
the confidence of the public in the secur- 
ity issue in question. This confidence is 
due to a supervision of the issue of se- 
curities by the Railroad Commission. 

In concluding his talk, Mr. Thelen 
stated that it is no longer a question be- 
tween commission regulation and no regu- 
lation at all, but between government 
regulation and municipal ownership. 

The last paper of the evening was by 
John H. Roemer, of Chicago, formerly a 
member of the Railroad Commission of 
Wisconsin. This paper was entitled “Mu- 
nicipal Regulation of Public Utilities;” 
an abstract of the paper is given on 
page 1107. 

An excellent musical program was ren- 
dered during the evening by the Glee 
Club of the Pacific Gas and Electric Com- 
pany. Motion pictures were shown on 
the screen illustrating National Electric 
Light Association Day at the Panama- 
Pacific International Exposition. 


mented on the power situation in his 
district. The total power load aggre- 
gates 12,000 horsepower, considerable 
of which is in mining districts. The 
mine business has averaged a load-fac- 
tor of 60 per cent and has become so 
standardized that it is easily obtained. 

J. G. Learned, Chicago, felt that too 
much emphasis is placed by central- 
station companies on savings which 
purchase of power will effect. This 
attitude places the company on the de- 
fensive.’ Greater stress should be laid 
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on service, cleanliness, and so forth. 

R. L. Lloyd, Philadelphia, Pa., thought 
that particular emphasis should be placed 
on depreciation of isolated plants. Manu- 
facturers usually operate on borrowed 
money, on which they pay about five 
per cent interest. If the money invested 
in the isolated plant were used in the 
manufacturing business a net earning of 


15 per cent could be obtained on this- 


amount. 

C. N. Stannard, Denver, Colo., spoke 
of the personnel of the sales department 
and favored employment of technically 
trained power salesmen. 

R. H. Knowlton, Philadelphia, Pa., 
stated that in many instances it is not de- 
sirable to leave a proposition 
covering details of central-sta- 
tion ‘service with the manufac- 
turer, as this is usually turned 
over to a consulting engineer. 
It is better practice to return 
with a proposition to discuss 
with the manufacturer and 
consulting engineer, if de- 
sired. 

S. V. Walton, San Fran- 
cisco, Cal., commented on 
various phases of power busi- 
ness on the Pacific Coast, which 
is considerably different than 
in the East. Some of the in- 
dustries, such as gold dredging, 
would be impossible without 
central-station service. Electric- 
ity has been developed to such 
an extent in the West that 
prospective power users invari- 
ably look first to the central 
station for power supply. 
Lately some competition is 
being felt from Diesel oil en- 
gines. 

C. A. Littlefield, New York, 
spoke briefly regarding the 
power conditions in the Bor- 
ough of Manhattan. There is 
a large volume of small power 
business which it is compara- 
tively easy to secure. 

S. M. Kennedy, Los Angeles, 

Cal., stated that selling ability 
should be the most important qualifica- 
tion of power engineers as power sales- 
men. He contended that the saving to 
the prospective customer is the most im- 
portant item in securing power business, 
and in figuring this saving such advan- 
tages as continuity of service, elimination 
of power troubles, increased production, 
cleanliness and other intangible items 
should be given proper consideration. 

M. C. Osborn, Spokane, Wash., brought 
out the point that the cost of power usu- 
ally averages less than two per cent of 
the total unit cost of manufacturing. In 
soliciting power business, an analysis 
should be made on this basis, as very few 
manufacturers realize this point. 

H. P. Pitts, of San Francisco, Cal., 
stated that his experience has been that 
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very few manufacturers operating iso- 
lated plants know their own power 
costs. He thought it extremely neces- 
sary that power salesmen should fa- 
miliarize themselves with the manu- 
facturing processes of any industry 
which they are trying to secure as a 
central-station customer. He cited the 
example of a large steel-mill contract 
which had been secured because the 
power salesman was able to gain the 
confidence of the manufacturer by sug- 
gesting a number of time-saving and 
money-saving operations. 

A similar idea was expressed by a 
representative of the San Diego Con- 
solidated Gas and Electric Company, 


Edward William Lloyd, 
President-elect of the National Electric Light Association. 


who pointed out how an irrigation bus- 
iness aggregating several thousand 
horsepower was secured by having a 
power salesman visit irrigating districts 
in other localities so as to become en- 
tirely familiar with the operations of 
this business. Considerable success re- 
sulted also from taking prospective us- 
ers of central-station power to visit 
successful installations which had been 
mode in other territory. 

J. G. Learned, of the Public Service 
Company of Northern Illinois, then 
presented the report of the Committee 
on the Chairman’s Address. Mr. 
Learned also presented the report of 
the Nominating Committee, which was 
accepted, and the following officers 
were elected: ~ 2 te 
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Chairman, J. F. Becker, United Elec- 
tric Light & Power Company, New 
York City. 

Vice-chairman, E. A. Edkins, Com- 
monwealth Edison Company, Chicago, 
Ill. 

Second vice-chairman, C. J. Russell, 
Philadelphia Electric Company, Phil- 
adelphia, Pa. 


Secretary, C. A. Littlefield, New 
York Edison Company, New York 
City. 


New members of the Executive Com- 
mittee were elected as follows: N. H. 
Boynton, Cleveland; William R. Col- 
lier, Atlanta, Ga.; J. C. McQuiston, 
East Pittsburgh, Pa.; E. W. Rockafel- 
low, New York: City; and 
R. R. Young, .Newark, N. J. 
Final General and Executive 

Session. 

On Friday morning was 
held the second general ses- 
sion, followed by an executive 
session. President Holton H. 
Scott presided. George B. 
Foster, Chicago, IIl., presented 
the report of the Committee 
on Company Sections. A pa- 
per on “Company Section 
Work,” prepared by D. C. 
Bruce, Baltimore, Md., was 
read by title and accepted for 
publication in the proceedings. 

A paper entitled “The Elec- 
tric Vehicle and the Central 
Station,” prepared jointly by 
J. F. Gilchrist, Chicago, IIL, 
and A. J. Marshall, New York, 
N. Y., was read by the latter. 

J. M. Wakeman, New York, 
general manager of the Society 
for Electrical Development, 
Incorporated, presented an in- 
teresting review of the work 
of the society and spoke of 
the extensive plans which have 
been formulated for an Elec- 
trical Prosperity Week. He 
announced that the Panama- 
Pacific International Exposi- 
tion would eelebrate the Pros- ` 
perity Week with special spec- 
tacular effects. 

The report of the Committee on Do- 
herty and Billings Prizes for Company 
Section Papers was then presented. The 
Doherty Gold Medal was awarded to 
W. D. Katzenberger, of Brooklyn, N. 
Y., for a paper entitled “Securing of 
Big Power Business.” The Harriett 
Billings Medal was awarded to A. G. 
Paulsen, of Brooklyn, N. Y., for a pa- 
per entitled “Conditions for Securing 
Continuity of Central-Station Service.” 

The matter of revision of the Asso- 
ciation’s constitution and by-laws. was 
brought up, and an amendment was 
adopted providing for the establishment 
of a Manufacturers’ Section composed 
of Class D and Class E members; the 
Exécutive Committee of the. National 
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Association is to include the chairman 
and two members of the Manufacturers’ 
Section. 

The report of the Nominating Com- 
mittee was then presented. The follow- 
ing list of nominees for officers of the 
National Electric Light Association for 
the ensuing year was submitted and in 
the election following they were unani- 
mously elected: 

President, E., W. Lloyd, contract 
agent, Commonwealth Edison Com- 
pany, Chicago, Ill. 

‘First vice-president, H. A. Wagner, 
vice-president, Consolidated Gas, Elec- 
tric Light and Power Company of Bal- 
timore, Baltimore, Md. 

Second vice-president, W. F. Wells, 
second vice-president and general man- 
ager, Edison: Electric Illuminating 
Company of Brooklyn, Brooklyn, N. Y. 

Third vice-president, R. H. Ballard, 
secretary and assistant general man- 
ager, Southern California Edison Com- 
pany, Los Angeles, Cal. 

Fourth vice-president, R. S. Orr, gen- 
eral manager, Duquesne Light Com- 
pany, Pittsburgh, Pa. 

Secretary, T. Commerford Martin, 
New York City. 

Treasurer, W. H. Atkins, general su- 
perintendent, Edison Electric Illumin- 


ating Company of Boston, Boston, 
Mass. 
Assistant secretary and treasurer, 


Miss Harriett Billings, New York City. 

Insurance expert, W. H. Blood, Jr., 
Boston, Mass. 

New members of the Executive Com- 
mittee to serve three years: J. E. Da- 
vidson, Portland, Ore.; H. C. Bradley, 
Boston, Mass.; H. C. Abell, Brooklyn, 
N. Y.; R. F. Pack, Minneapolis, Minn. 

Resolutions were unanimously adopt- 
ed expressing the thanks of the Asso- 
ciation to all who had contributed to 
the marked success of the convention 
and to the comfort and entertainment 
of the members and guests. 

The convention then adjourned. 
eae ee eee ae 
Electrical Exhibits at Panama- 
Pacific International Exposition. 


While the number of exhibits of a 
strictly electrical nature at the Panama- 
Pacific International Exposition may 
be considered somewhat disappointing 
by those interested in electrical affairs, 
the entire Exposition is really a prac- 
tical demonstration of the unlimited 
uses of electricity on a scale of huge 
magnitude. 

Aside from the illumination, which is 
marvelously spectacular and new, yet 
practical in every sense, electricity 
is everywhere apparent on the grounds 
and in the buildings. In fact, many of 
the exhibits are possible only through 
the use of electricity for power, light 
or heat. 

A significant feature of the exhibits, 


.chines, 
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particularly in the Palace of Machinery 
and the Palace of Manufactures, is the 


‘fact that they are shown in operation 


wherever this is possible, electric mo- 
tors being employed. 

A majority of the electrical exhibits 
are grouped in the Palace of Machin- 
ery, which is said to be the largest 
trame building in the world. Within its 
eight-acre area are housed the most 
comprehensive displays of machinery 
and mechanical and electrical equip- 
ment ever exhibited. The most no- 
ticeable feature in the building is the 
large number of operating exhibits. 
Several engine and generator manufac- 
turers are supplying electrical service 
for portions of the building and for in- 
dividual displays. 

The following is a brief description 
of the electrical exhibits: 


Baruch Electric Controller Corpora- 
tion, San Francisco, Cal. This exhibit 
comprises practical demonstrations of 
thermo relays and circuit-breakers for 
alternating and _ direct-current appa- 
ratus. Motors are equipped with over- 
loading devices so that the operation of 
the'relays and breakers under operating 
conditions can be shown. The prin- 
ciple of the thermo relay is that it con- 
trols electric circuits by means of the 
heating effect of the current. The ex- 
hibit is in charge of E. R. Jackson, sales 
engineer. 


The Bristol Company, Waterbury, 
Conn., occupies a space in the center 
of the Palace of Machinery. This ex- 
hibit is described on page 1131. The 
exhibit 1s in charge of B. J. Klein and 
F. Van Black. 


Busch-Sulzer Brothers Diesel Engine 
Company, St. Louis, Mo., is operating 
a 500-horsepower Diesel engine direct- 
connected with a Westinghouse 335- 
kilowatt, 220-volt direct-current gen- 
erator, supplying energy for various 
uses throughout the building. The en- 
gine is of the four-cylinder single-act- 
ing vertical type. This exhibit was the 
first to be installed, and was set in mo- 
tion on Opening Day by President 
Wilson. It was described in the issue 
of January 2. 


Century Electric Company, St. Louis, 
Mo., shows its complete line of single- 
phase motors, ranging in size from 0.05 
horsepower to 30 horsepower. The 
motor exhibit includes vertical and 
back-geared motors and special designs 
for various applications, such as for 
linotype machines, type-setting ma- 
air compressors, ice-cream 
freezers, etc. Several of the motors are 
dis-assembled, showing the construc- 
tion. The fan exhibit of this company 
includes its complete line of bracket, 
desk and ceiling fans; also ventilating 
fans and blowers. The Century fan 
motors are generally known as the 
split-phase induction type of single- 
phase motor; no moving wire is used in 
their construction. The Century Com- 
pany is also showing a new alternating- 
current motor of one-sixth horsepower 
which will develop a high starting 
torque with low starting current. It is 
claimed that this motor starts under 
full load on a three-ampere fuse. The 
exhibit is in charge of R. J. Davis. 

The General Electric Company, 
Schenectady, N. Y. This company has 
one of the most attractive exhibits at 
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the Exposition in the Palace of Manu- 
factures, known as the “Home Elec- 
trical,” described last week. Its in- 
dustrial exhibit is in the Palace of 
Transportation and includes a com- 
plete line of industrial and railway 
equipment, electric locomotives, trans- 
formers, station and line equipment, 
etc. This was described in the issue of 
January 16. 


G. M. Gest, New York, N. Y., is 
maintaining a very interesting exhibit 
designed to show the construction of 
underground conduit systems. In one 
section of the exhibit space are shown 
the various methods of installing un- 
derground conduit for a drawn-in sys- 
tem, including creosoted-wood duct, 
fiber conduit, iron pipe, clay conduit, 
single round bore, square bore, and 
clay multiple duct; also methods em- 
ployed in Europe known as the cast- 
iron trough, asphalt trough and tile 
trough. Of the solid systems are 
shown armored cable laid directly in 
the ground, armored cables in conduit 
and also the Edison tube system of 
distribution. Another section of the 
exhibit is constructed to represent three 
standard manholes; one for telephone 
service, one for electric light and pow- 
er and one transformer vault. Each 
manhole is equipped with the various 
forms of apparatus for the proper dis- 
tribution of electrical energy such as 
transformers, junction boxes, fuse 
boxes, cable terminals, etc. The instal- 
lations are made in accordance with the 
latest practice and illustrate the ideal 
conditions that can be obtained by the 
application of proper engineering skill. 
Above the manholes is shown a model 
street provided with ornamental light- 
ing poles and a street pillar box, such 
as are used in Europe. In addition to 
the practical installation of under- 
ground work drawings are shown of the 
plans for complete underground sys- 
tems; also a collection of transpar- 
encies showing special features of un- 
derground conduit construction and 
lighting systems in various parts of 
this country and Europe. F. R. Lewis 
is in charge of this exhibit. 

Hughes Electric Heating Company, 
Chicago, Il., has a very interesting 
working display of electric ranges and 
ovens in the booths of the Sperry Flour 
Mill Company. a complete description 
of which appeared in our issue of 
March 27. 


The Industrial Instrument Company, 
Foxboro, Mass.. is showing a very com- 
plete line of indicating and recording 
instruments for measuring temperature, 
pressure, speed and time; also auto- 
matic temperature controllers. Many 
of these are connected to operating 
machinery throughout the building. so 
as to record actual conditions. The 
exhibit is in charge of A. F. Mundy. 

The Hoover Suction Sweeper Com- 
pany, New Berlin, O., is showing four 
sizes of its portable electric vacuum 
cleaning machines. Demonstrations are 
made showing the efficiency of these 
cleaners. 


The Mohrlite Company, San Fran- 
cisco, Cal., is showing 24 types of fix- 
tures for indirect and  semi-indirect 
lighting, which are also illustrated in 
many installations throughout the 
grounds. 

The Majestic Electric Development 
Company, San Francisco, Cal., is show- 
ing its line of portable and stationary 
electric heaters and radiators. These 
are made in seven styles and sizes, each 
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using the same type of heating element. 
It is claimed that each unit attains a 
temperature of 2,000 degrees Fahren- 
heit. | 
The Otis Elevator Company, New 
York, N. Y., has reproduced a very at- 
tractive miniature roof garden on an 
elevated structure reached by four ele- 
vators, each of a different type. ; 
. J. Marland, Oakland, Cal., ts 

maintaining a very interesting col- 
lective exhibit, where practical oper- 
ating demonstrations are given of the 
uses and advantages of the appliances 
shown. The products displayed cover 
material and devices of interest to the 
engineer, the layman and to the ladies, 
as well as the men. The companies 
represented by Mr. Marland are as 
follows: 

Aladdin Lamp Corporation, 
York, N. Y. 

Central Telephone & Electric Com- 
pany, St. Louis, Mo. 

Economy Fuse & 
Company, Chicago, Ill. 

Edison Storage Battery Company 
Orange, N. J. 

Gould Car Heating & Lighting Com- 
pany, New York, N. Y. 

Hanovia Chemical Company, New- 
ark, N. J. 

Home Washing Machine Company, 
Incorporated, Brooklyn, N. Y. 

Innovation Electric Company, New 
York, N. Y. 
oe & Mathieson, New York, 


Nicholas 
York, N. Y. 

Lewis M. Pignolet, New York, N. Y. 

Safety Car Heating & Lighting Com- 
pany, New York, N. Y. 

Shelton Electric Company, New 
York, N. Y. 

W. E. Slaughter Company, Incor- 
porated. Chicago, Ill. 

Standard Electric Incubator Com- 
pany, New York. N. Y. 

United States Light & Heating Com- 
pany. Niagara Falls, N. Y. 

Williams Medical Battery Company, 
New York, N. Y. 

These exhibits are all in charge of 
W. J. Marland, assisted by a corps of 
demonstrators. These exhibits were 
described in our issue of April 3, 1915. 

Pacific Electric Manufacturing Com- 
pany, San Francisco, Cal., has installed 
a representative outdoor substation in 
the form of a steel tower equipped with 
banks of high and low-tension trans- 
formers, air-break main-line and lat- 
eral switches, oil circuit-breakers and 
grounding switches. The transformers 
were furnished by the Moloney Elec- 
tric Company, of St. Louis, Mo. The 
transformers are served with electricity 
from the Exposition mains, and the 
voltage is raised from 33,000 for demon- 
stration purposes. A standard Baum 
switch with electric remote control is 
displayed in such manner that all de- 
tails of construction can be observed. 
There is also shown a new type of sec- 
tional switch, which is being used ex- 
tensively by western power companies. 
The feature of the exhibit is a new 
switch, combining the functions of 
both the oil and air-break types, its 
fundamental principle being that the 
installation of the oil-switch portion is 
not under electrical stress, except when 
the switch is being opened or closed. 
This switch is designed for any volt- 
age, from 30.to 100,000, and up to 50 
amperes. It is designed primarily to 
protect lateral lines and for substations 
ənd large banks of transformera. : This 


New 


Manufacturing 


Power Company, New 
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exhibit, which also includes miscel- 
laneous switchgear and high-tension 
apparatus, is in charge of T. E. Collins, 
sales manager. 


Pacific Telephone & Telegraph Com- 
pany, San Francisco, Cal., has an audi- 
torium, the Palace of Liberal Arts, 
where daily lectures are given relative 
to transcontinental telephone service 
between New York and San Francisco 
and Los Angeles. There is a map in 
this auditorium showing the transcon- 
tinental telephone line dotted with min- 
iature incandescent lamps. 


Sangamo Electric Company, Spring- 
field, Ill., has a very interesting and in- 
structive exhibit, showing the various 
types of its instruments and their ap- 
plications. From the center arch of 
this exhibit is hanging a large glass 
cial, which is electrically operated from 
a meter located on the east wall of the 
building, and records the entire alter- 
nating-current load of the Palace of 
Machinery. In other sections of the 
exhibit there are on display a number 
of smaller dials of this type, such as 
are used on electric vehicles, and in 
other places where it is desirable to 
Cuplicate the reading of a meter at any 
distance from the meter. In another 
section of the exhibit is shown the ap- 
plication of the Sangamo ampere-hour 
meter in connection with the automo- 
bile storage battery. A small isolated 
plant is shown in operation, which sup- 
plies part of the current that is used 
in the booth. An ampere-hour meter is 
used on the switchboard to show the 
exact amount of charge in the batteries 
at any time. In the rear of the booth 
is located a complete axle generator 
equipment, also equipped with ampere- 
hour meter. Adjacent to this is shown 
the vestibule of a street car with street 


_ railway ampere-hour meter installed. 


There are also various switchboard 
panels displayed, equipped with stand- 
ard meters and instruments manufac- 
tured by this company. In several 
places in the booth are located show- 
cases containing groups of transform- 
ers, shunts, and portable testing me- 
ters. There are also showcases show- 
ing the parts of typical meters and 
their method of assembly and the 
processes of manufacture of the parts. 
The exhibit is in charge of A. J. Ander- 
son and G. M. Torzillo. 


Standard Underground Cable Com- 
pany, Pittsburgh, Pa. has a complete 
exhibit of its products, showing in de- 
tail the evolution from the copper bar 
to the finished forms, and types of bare 
and insulated copper wires and cables 
for all electrical purposes. The booth 
is inclosed by a unique fence made of 
two-million-circular-mil cable and cop- 
per bars, such as received from the 
mills as fence posts. New and novel 
types of cables, junction boxes, open- 
air and station terminals are displayed. 
In the showcases and on racks and 
tables are found representative samples 
cf bare and insulated wire and cable, 
braided, lead-covered and armored. 
There are also showcases in which are 
shown samples of wire and cable man- 
ufactured 25 years ago. There are also 
in this exhibit two standard poles rep- 
resenting the changing of underground 
to aerial line construction through 
Davis open-air terminals. An interest- 
ing feature of the exhibit is the demon- 
stration of braiding wire, two machines 
being installed for this purpose. 


The Robbins & Myers Company, 
Springfield, O.. is maintaining a very at- 


_ Cleats, tubes and bushings. 
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tractive exhibit in the Palace of 
Machinery in charge of C. R. Hunt. 


This was described in the issue of 
March 6. 

The Temco Electric Motor Company, 
Leipsic, O., is showing a complete line 
of electric buffers, grinders, portable 
drills, small motors and parts. 

Thomas & Sons Company, East 
Liverpool, O., is showing a complete 
line of high and low-tension insulators, 
cross-arms, porcelain and metal pins, 
clamps, bushings, railway material and 
standard wiring material, such as knobs, 
The ex- 
hibit is in charge of G. R. Thomas. 

Star Electric Company, Newark, N. J., 
is operating the central police and fire 
alarm station for the Exposition, all of 
the material and equipment being of 
its own manufacture. 

Thordarson Electric Manufacturing. 
Company, Chicago, Ill., is showing. a 
complete line of toy transformers, bell- 
ringing transformers, wireless trans- 
formers and equipment, and other high- 
tension and experimental apparatus. 
A. S. Lindstrom is in charge of the 
exhibit. 

Western Electric Company, Chicago, 
Ill., is exhibiting a complete line of 
telephone equipment, which was de- 
scribed in the issue of April 24. The 
exhibit is in charge of M. S. Orrick. 

Westinghouse Electric & Manufac- 
turing Company, Pittsburgh, Pa., has 
10,000 square feet of floor space in 
Palace of Machinery devoted to the 
display of household devices used in 
the home, on the farm, and in various 
professions and lines of manufacture. 
In addition to this space the company 
is maintaining an extensive exhibit of 
railway equipment in the Palace of 
Transportation, which was described in 
the issue of February 13. The West- 
inghouse exhibit in the Palace of 
Machinery comprises some 25 electric 
motors of various types adapted to gen- 
eral power purposes. These motors are 
demonstrated under operating condi- 
tions. There are also tables of West- 
inghouse electric cooking and heating 
appliances for domestic and commercial- 
use. The exhibit also includes a com- 
plete line of fans, arc lamps, incan- 
descent lamps, transformers, etc. A 
500-kilowatt steam-turbine unit, with 
condenser, generator and exciter is also 
shown. A working model of the West- 
inghouse-Parsons marine steam tur- 
bines installed in the collier Neptune is 
a feature of the exhibit. 

i _———___s--- a —_——— 


Chicago Electric Club. 
At the meeting of the Electric Club- 


Jovian League of Chicago on June 2 


an address was made by Cy De Vry, 
superintendent of the Lincoln Park 
Zoological Garden. ‘Mr. De Vry ex- 
hibited a large number of lantern 
slides, showing his pets, and also a 
number of motion pictures. 

—_——_2--¢____ 

Trade-Extension Trip. 

The James Clark, Jr., Electric Com- 
pany was represented on the trade-ex- 
tension trip which was conducted into 
the eastern parts of Kentucky and 
Tennessee, and western Virginia by a 
delegation of 100 or more Louisville 
business men. The special train carry- 
ing the party left Louisville on June 7 
and:was gone four days. 
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Hearing of Federal Trade Com- 
mission. 

The frst public hearing to be held 
by the new Federal Trade Commission 
Since its organization occurred at the 
Chamber of Commerce, Boston, June 1 
and 2. The subject of the inquiry con- 
cerned trade conditions in and with 
foreign countries, and a number of 
prominent industrial and financial lead- 
ers of New England were called. Chair- 
man Joseph E. Davies presided. 

At the session on the morning of 
June 1, Everett C. Morss, president of 
the Simplex Wire & Cable Company, 
Cambridge, Mass., spoke before the 
board. He said the business of his 
company with foreign lands is only 
incidental. Inquiries from Europe and 
South America have led him to take 
a half-page in a leading English elec- 
trical publication, which, he thought, 
might result in some business. The 
European war conditions are the imme- 
diate cause of the unusual attention be- 
ing directed toward the South Ameri- 
can field, but in order to make the con- 
quest of foreign markets effective a 
systematic campaign, covering a term 
of years, is necessary. For many manu- 
facturing companies the only practic- 
able method would be to combine with 
manufacturers of allied products, but 
of varying specialties. 

If manufacturers were to undertake 
a selling plan in alliance with com- 
petitors, would it run counter to the 
anti-trust laws? The uncertainty as to 
what is lawful and what illegal is a 
serious deterrent to the development of 
foreign business, said Mr. Morss. In- 
terpretations of the anti-trust laws are 
liable to vary with the changing mem- 
bership of regulating boards, and with 
changing public sentiment. 

The speaker pointed out that ordi- 
narily a business man is justified in 
taking risks for immediate profit, but 
in entering the foreign field the long 
time required for preparing the ground 
before results are obtained calls for 
surety that a project will not have to 
be abandoned after three or four years. 
Under other conditions, an adverse rul- 
ing on the part of the Government 
might mean a loss of a considerable 
amount of outlay by the enterprising 
manufacturers. If manufacturers of 
certain lines of goods were to make a 
drive for export trade it might be neces- 
sary to combine with a number of com- 
petitors on the matter of specifications. 
Foreign ideas as to electrical merchan- 
dise differ from American; it is almost 
impossible to manufacture some lines of 
goods in the United States on specifica- 
tions established by the English, Ger- 
mans or French because different ma- 
chinery is required. The Simplex com- 
pany’s business, Mr. Morss said, de- 
veloped along American ideas. It is 
producing goods by processes thought 
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impossible in England at the time of 
their adoption here. 

Foreign prejudice respecting elec- 
trical goods is on questions of design, 
not of quality. 

Mr. Morss pointed out that to estab- 
lish a foreign trade it might pay manu- 
facturers to produce to full capacity, 
sell 85 per cent in this country and the 
balance abroad at a reduced price, in 
order to get the full advantage of over- 
head costs, assuming the full 100 per 
cent of product could not be marketed 
at home. 

The chairman pointed out that the 
country is committed to the Sherman 
Act and it is probable Congress would 
uphold the principle as far as applied 
to domestic trade. If co-operative 
movements were underaken for foreign 
trade, he asked how the benefits could 
be made to accrue to all the manufac- 
turers of this country. 

Mr. Morss replied that the promoters 
of the undertaking would naturally ex- 
pect to reap the direct rewards of their 
daring and energy, but that any sys- 
tematic campaign undertaken by the 
trade as a whole would result in benefit 
and profit to the trade as a whole. Even 
the manufacturers who held aloof would 
benefit indirectly, in that the ground 
would be prepared for their salesmen by 
the education of the foreign peoples in 
the use of American-made goods. 

There are 35 or 40 manufacturers of 
wire and cable in the United States. 
IMr. Morss said he would be glad to 
see all these competing concerns join 
in a campaign for foreign trade on the 
basis of proportionate shares in the ex- 
pense and profits. 

Ex-Mayor Fitzgerald; Edward A. 
Filene, merchant and philanthropist; 
Louis K. Liggett, president of the 
United Drug Company; Frederick P. 
Fish, 
Telephone & Telegraph Company; 
Howard Coonley, of the Walworth 
Manufacturing Company; Charles H. 
Jones, shoe manufacturer; Henry How- 
ard, president of the Merrimack Chem- 
ical Company; F. A. Goodhue, vice- 
president of the First National Bank; 
and others related their experiences in 
connection with foreign export trade in 
manufactures, and in banking relations 
with South American countries. It was 
the consensus of opinion that branch 
banks should be established by Amer- 
ican banks of large capital: that the 
Sherman Act should be modified so as 
to leave no doubt as to the legality of 
co-operative selling policies by Amer- 
ican manufacturers, and that trans- 
portation facilities should be improved 
SO as to put us on a par with Europe. 

The necessity of a careful study of 
Latin-American conditions by the best 
men available, and of the willingness 
to conform to local prejudices and tra- 
ditions in methods of business and 


ex-president of the American. 
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length of credits, were pointed out by 
a number of speakers. 

Frederick P. Fish said trade with 
South America will not succeed until 
a co-operative plan is worked out. 
America’s very virtues of intelligence 
and self-reliance stand in the way of 
getting foreign business. He deplored 
attempts on the part of salesmen to 
reform South American methods. 

Cut-throat competition, and “dump- 
ing” of surplus goods, do not make 
for a healthy growth of trade. These 
can be eliminated by organization and 
the selection of the most competent 
agents obtainable, said Mr. Fish. 

Representatives of the chemical 
trade said that most American manu- 
facturers of those products are not in 
a position to send out their individual 
foreign salesmen; a plan of co-opera- 
tive selling must be devised. 

Former Mayor Fitzgerald, who is 
chairman of the Foreign Trade Com- 
mittee of the Boston Chamber of Com- 
merce, said that the United States 
Government should give its active as- 
sistance to foreign trade, as does the 
German Government. He held that 
New England’s future markets lie to 
the east, where a population of 1,500 
millions await its products. 

Walter C. Fish, manager of the Lynn 
Works of the General Electric Com- 
pany, mentioned the handicap this 
country is under in the foreign mar- 
kets, due to much higher wages and 
lower efficiency than Europe. He de- 
plored Congressional interference in 
securing efficient factory production, 
by its action which forbids time studies 
in arsenals. This is one instance of 
the hindrance to intelligent work, that 
is imposed by legislation. He believed 
in most of the health and labor laws; 
they promote efficiency; but there are 
also certain impediments to the larg- 
est production. 

Mr. Fish pointed out the need of re- 
taining foreign trade once it is secured. 
Constant education, by trade schools 
and in other ways, is needed in order 
to keep abreast of the times. The fu- 
ture of business, both domestic and 
foreign, lies with the young men of to- 
day. 

—— 


Outing of Tennessee Company. 

About 500 officials and employees of 
the Tennessee Light & Power Com- 
pany turned out last Saturday for the 
annual field day of the company. 
Delegations from Nashville, Chatta- 
nooga, Cleveland, Caney Creek and 
Parksville were present at the outing 
which was held at Parksville. 

——>---—___ 

Building permits issued in 67 Ameri- 
can cities during the four months 
ended April 30, 1915, totaled $191,056,- 
490, or only six per cent less than in 
the corresponding period last year. 
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Abstracts of Papers and Reports Presented at Convention of N ational 
Electric Light Association. 


Report of Insurance Expert. 
BY W. H. BLOOD, JR. 


The insurance expert has given spe- 
cial attention during the past few years 
to suits brought against member com- 
panies at the instigation of fire insur- 
ance companies. The insurance inter- 
ests have specialized in these suits, 
while the attorneys of the electric light- 
ing companies are at a disadvantage 
because they are unfamiliar with prec- 
edents and not ordinarily well posted 
on electrical matters. 

The insurance expert has found it 
wise to give the attorneys of the local 
lighting companies suggestions as to 
the kind of evidence necessary, to sub- 
mit references to court decisions, to do 
3 general educational work along elec- 
trical lines, to assist as a general ad- 
viser, and also as an expert witness. 
As a result of this procedure no new 
precedents have recently been estab- 
lished. 

In the suit of the Milton Weaving 
Company, brought against a member 
company for about $80,000, the defend- 
ant came out victorious. The facts 
brought out in this suit showed that it 
is highly desirable for electric lighting 
companies to refrain from doing any 
kind of wiring in or on the premises of 
their customers. Attention is called to 
a ruling of the New York Public Serv- 
ice Commission in which a lighting 
company was ordered to renew its wire 
connection to a customer, although the 
company had the statement from the 
Underwriters’ inspector that the inside 
wiring was in bad condition. 

The National Electrical Code was re- 
vised this year, full details of which 
have previously been published. 

Attention is called to the general 
tendency of grounding of distributing 
circuits and of running the ground line 
as a solid wire. 

Other details of the insurance ex- 
pert’s activities are outlined and corre- 
spondence and co-operation with his 
office are solicited. 


Report of Committee on Progress. 
BY T. C. MARTIN. 


The report deals with the general 
conditions of the industry, calling par- 
ticular attention to its steady advance 
and to its remarkable recuperation from 
the conditions resulting in the fall of 
1914 from the great European war. 
Attention is also directed to some of 
the conditions abroad in the central- 
station field, with special notice of the 
differences in American and Furopean 
wiring conditions. A section of the 
report is devoted to municipal owner- 
ship showing that in spite of consider- 
able agitation, private ownership in 
the central-station field has relatively 
gained enormously during the last five 
years in the United States. 

The subject of central-station engi- 
neering work is then taken up, and 
several instances of development are 
cited, particularly in regard to details, 
as there have recently been no addi- 
tions to the number of large typical 
stations. The various departments are 
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then taken up in succession, such as 
lamps and lighting, miscellaneous mo- 
tor work, electricity in rural districts, 
the electric vehicle, electric heating 
and cooking, interior wiring, and mis- 
cellaneous points in connection with 
central-station management, employees 
and office buildings. 


Part II of the general report on 
progress is devoted to hydroelectric 
and power-transmission development. 
The first part of this section deals at 
considerable length with the highly 
important proposed national legislation 
cn conservation, and summarizes a 
great deal of valuable evidence with 
regard to the injurious effect of vari- 
ous proposed limitations and restric- 
tions from which the public suffers 
more than those who would otherwise 
devote their energies and capital to the 
utilization of our water-power re- 
sources. In the technical part of the 
report considerable space is devoted to 
the rules of the California Railroad 
Commission in regard to circuits af- 
fecting or affected by inductive inter- 
ference. Note is also made of a few 
power-transmission plants and more 
particularly of auxiliary steam substa- 
tions intended to maintain continuity 
of service even through the utmost con- 
ditions of Minimum flow. Various fea- 
tures of transmission work are also 
brought to notice in regard to hydro- 
electric development and utilization in 
different parts of the country. A final 
section is devoted to a few foreign 
plants and foreign conditions. 


Revivals. 
BY PAUL LUPKE. 


The paper points out the desirability 
of periodical revivals to keep matters 
from running in a rut. It cites par- 
ticular instances in support of this con- 
tention. It further shows that a re- 
vival is necessary to correct the pub- 
lic’s corporation conscience, and lays 
stress upon the necessity of active as- 
sistance from every one connected with 
the industry to remove prejudice 
against utility corporations. 


Report of the Public Policy Committee. 
BY W. W. FREEMAN, CHAIRMAN. 


The committee has carried on routine 
work during the past year as usual. The 
report gives a condensed review of 
some of the events of the year. Fi- 
nancial affairs have given considerable 
anxiety, but although the operating 
revenue of the steam railroads of the 
country declined $78,116,000 from the 
preceding year, and net revenues $47,- 
771,000, the gross earnings of 275 large 
public utility companies increased $41,- 
438,000 and the net earnings increased 
$10,454,000. Member companies are ad- 
vised to broaden the market for securi- 
ties by keeping local investors informed 
of their merits, and by a policy of frank 
publicity as to earnings and financial 
condition. Regulation by public com- 
missions is endorsed. Three additiona! 
states have adopted such regulation, 
making 32 in all, besides the District of 
Columbia. There are still 16 states 


without such regulation. A map ac- 
companies the report, showing the dis- 
tribution of these states, which are 
mainly in the South. In specific cases 
commissions have allowed rates of re- 
turn of from 7 to 10 per cent, 8 per 
cent being the figure generally adopted. 
In some states appraisals are required 
by law before fixing rates, but it is 
pointed out that this involves a great 
expense and is by no means necessary 
in all cases. It is anticipated that less 
importance will be attached to ela- 
borate appraisals in the future. Seven- 
teen states now provide that compet- 
ing companies must obtain certificates 
of necessity from the state commis- 
sion, and in eight states the provision 
applies to municipal plants. Protec- 
tion from competition is advocated in 
the interest of the public as well as 
the utility companies, and authorities 
are cited to support this statement. It 
is pointed out that there has as yet 
been no court decision in any electric 
rate case, but such a case is now pend- 
ing in the case of the Springfield (Mo.) 
Gas and Electric Company. Municipal 
ownership is discussed and .the ex- 
perience in Cleveland analyzed to show 
the burden which has been put upon 
the taxpayers. No federal water-power 
legislation has yet been enacted. A Su- 
preme Court decision requires that each 
branch of a utility business shall be 
self-supporting. First-class service, rea- 
sonable rates and liberal treatment of 
the public are essential to permanent 
prosperity of any utility company. Em- 
phasis is placed upon these funda- 
mental principles and upon the educa- 
tion of employees. It is pointed out 
also that the public has obligations to 
the utility and should properly reward 
service faithfully and efficiently per- 
formed. A strong and efficient public 
utility 1s a distinct asset to any com- 
munity. It is entitled to the good will 
of the community and the people 
should exert an effort to promote a 
sympathetic understanding of the diffi- 
culties and problems of the company. 
Companies should insist upon the rec- 
ognition of their just claims for public 
support. An aggressive policy with 
this object in view will attract atten- 
tion and win respect. 


Municipal Regulation of Public Utilities. 
BY JOHN H. ROEMER. 


This paper discusses the agitation for 
what is generally known as “Home 
Rule,” as contrasted with state regula- 
tion of utilities by commissions. In the 
early days of utility industries these 
were largely local in character. How- 
ever, the operations of public utilities 
are becoming so broadened as to be 
largely of a suburban and interurban 
character, as well as purely urban. This 
is particularly true of electric railway 
systems, telephone lines, and, lately, of 
electric light and power systems. Even 
gas is supplied very commonly to more 
than one town. Mr. Roemer gives sta- 
tistics to show this tendency as being 
very marked, particularly in the field of 
electric lighting and power supply. 
where the enormous increase in the size 
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of generating units has made the large 
electric light and power systems very 
much more economical than a group of 
small isolated plants. Instances were 
cited of several electric power systems 
in Illinois, one serving 23 communities 
from a single station, and another serv- 
ing over 100 communities from eight 
large central stations. This tendency 
toward the widening of the scope of 
utility service should be encouraged, be- 
cause it makes not only for greater 
economy in the rendering of the service, 
but it supplies service of high standards 
to a great many communities that would 
be without it. Advocates for municipal 
home rule of utilities neglect the fact 
that municipalities seldom possess pow- 
ers which extend beyond their bound- 
aries, and it is only by special enact- 
ment by legislatures that such extra- 
urban powers are conferred. Since util- 
ity service, which includes a number of 
communities, will doubtless become 
more and more the practice, it becomes 
increasingly important to have regula- 
tion of this service not by the indi- 
vidual towns served, but by the state 
at large, so that the regulation will be 
uniform and consistent in every com- 
munity. Separate regulation in each 
town is bound to result in much injus- 
tice and involves many difficulties which 
are eliminated by the uniform practice 
established by state commissions. Nu- 
merous decisions of courts were cited 
to show that the courts are recognizing 
the superiority of state regulation as 
against so-called “home rule.” Another 
advantage of state regulation is that it 
promotes a more uniform development 
of all localities. Taking up the subject 
of municipal ownership, Mr. Roemer 
showed that where the supply from a 
municipal plant is necessarily restrict- 
ed to the city boundaries, the possibility 
of development on the more economical 
basis is absent, and where a municipal- 
ity has served suburban territory it has 


Address of Chairman. 
BY DOUGLASS BURNETT. 


The present chairman went into office 
February 13, upon the resignation of 
E. L. Callahan. A tremendous amount 
of work has been done by the Section 
this year, and the work of the various 
committees is summarized. The fi- 
nances of the Section are on a satisfac- 
tory basis, due to the adoption of sound 
principles and business-like conduct of 
affairs. The Power Sales Bureau of 
the Section has become of much im- 
portance. It is co-operating with the 
Industrial Power Committee of the 
American Institute of Electrical En- 
gineers with respect to publishing a 
handbook of power data. Co-operation 
has also been undertaken with the Na- 
tional Commercial Gas Association. 
Steps have been taken to form a 
separate organization for those con- 
nected with the sale of hydroelectric 
power in the South, and those con- 
cerned have been invited to affiliate 
with this Section. Similar invitations 
were issued to the Industrial Electric 
Heating Association. For the coming 
year it is recommended especially that 
the work of the Wiring Committee, the 
Education Committee and the Publica- 
tions Committee be continued. 


Report of Committee on Finance. 
BY JOSEPH F. BECKER, CHAIRMAN. 
This report shows a surplus for the 
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usually been of such a nature that ex- 
tensions into the suburban districts have 
not been made as required. No munic- 
ipality has been able to manage any 
business enterprise as successfully and 
economically as private corporations or 
individuals. This is largely due to the 
control of municipal enterprises by po- 
litical influence. While a member of 
the Wisconsin Railroad Commission 
Mr. Roemer noted the very marked de- 
fects of operation of municipal plants. 
Their service was inferior to that of 
privately owned utilities, their rates 
were frequently discriminatory, their 
upkeep was neglected and their ac- 
counting was very deficient. Utility 
regulation is an exceedingly technical 
problem, and requires the action of a 
highly trained body with definite re- 
sponsibilities. Municipal councils sel- 
dom possess the requirements. Their 
attempts at rate regulation, for in- 
stance, have been almost invariably ar- 
bitrary, and made without proper in- 
vestigation of the situation. Several 
instances were cited to show this. An- 
other advantage of state regulation is 
that it secures uniformity of service 
standards throughout the state, also a 
uniform utility policy. The courts 
have given complete sanction to com- 
mission regulation in many cases. 
Purely local matters should be left to 
the localities involved, but the general 
regulation of the utilities is best 
handled by a state commission. 


Report of Committee on Company 
Sections. 


BY F. J. ARNOLD, CHAIRMAN. 


The report recites: 

The reasons why a committee on 
company sections was deemed neces- 
sary; the results which Class A 
members think have been achieved by 
their company sections; some of the 
successful methods and plans which 
have been used by local organizations; 


Commercial Sessions. 


year 1914 of $2,959.69. This is due 
largely to the success of the Publica- 
tions Committee in its sales of publica- 
tions. The recent constitutional pro- 
vision allowing to the section $2.50 for 
each member affiliated with the sec- 
tion has been utilized to cover the ex- 
pense of publishing and issuing the 
handbook to new members, but the ex- 
led HES is to be kept as small as pos- 
sible 


Report of Committee on Membership. 
BY JOHN G. LEARNED, CHAIRMAN, 


As the table of membership by states 
shows, there is a large increase in the 
number of new members. One element 
particularly which has contributed to 
the success of the committee’s work 
is the large number of section members 
who have enthusiastically given their 
time to it. Personal solicitation has 
proved far more effective than follow- 
up letters or literature. Consideration 
has been given to the importance of 
obtaining: central-station men actively 
engaged in the commercial side of the 
business as such men immediately be- 
come a force in the organization. 
Central-station companies are already 
inclined to regard membership as a 
recommendation when considering pro- 
motion to positions of larger responsi- 
bility. The slogan for 1913 is repeated; 
“The more members the more value to 
each member.” 
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difficulties which a few sections have 
had; the committee’s idea of the object 
of the National Electric Light Associ- 
ation as far as Class B members are 
concerned; the object of a company 
section; reasons why a man employed 
in the electrical industry should be a 
member of the Association; an outline 
of the campaign for new company sec- 
tions, and recommendations in respect 
to the continuance of the work of the 
committee. 


Company-Section Work. 
BY D. C. BRUCE. 


This paper briefly outlines the meth- 
ods of handling company section work 
in the Baltimore Consolidated Section, 
National Electric Light Association. 
The entire work of the company sec- 
tion is concisely described in sufficient 
detail to be used as a guide in the or- 
ganization of new sections, with the 
hope also that such portions of the 
work as are not governed by local con- 
ditions may be discussed and standard- 
ized practices adopted. 


The Electric Vehicle and the Central 
Station. 


BY JOHN F. GILCHRIST AND A. JACKSON 
MARSHALL. 


In preparing this paper, which has 
been hastily put together, the authors 
have endeavored to present with some 
degree of sequence the major phases 
of electric vehicle development as re- 
lated to the central station. An ef- 
fort has been made to incorporate as 
many working data as possible, with- 
out unduly adding to the length and 
size of the volume, in order that the 
review may have some future reference 
value. The authors acknowledge their 
indebtedness to a number of individ- 
uals and committees, whose writings 
and reports on the subject have been 
freely used, and in many. instances, 
copied verbatim. 


Report of Publications Committee. 
BY E. A. EDKINS, CHAIRMAN. 


A comparison of commercial section 
sales for three years, a booklet in- 
ventory and the financial statement to 
February of this year make an admir- 
able showing of the section activities. 

The various “campaigns,” their pur- 
pose and degree of success, are set forth, 
and the reissue of “Industrial Light- 
ing” with some necessary revision is an- 
nounced. Too little attention has been 
paid to the proper lighting of ones 
and many factory owners are still ‘ 
the dark” on the subject of shop illum- 
ination. 

The use of Cushing’s Manual to get 
before members without loss of time 
the data collected since the last publica- 
tion is explained and justified. 

The report closes with a discussion 
of the question, “Why are 82 per cent 
of our Class A members not buying 
the section publications ?” 


Report of Committee on Commercial 
Department Terminology. 


BY MATHIAS TURNER, CHAIRMAN. 


This report gives the results of ques- 
tions sent out to 16 large central-sta- 
tion companies with a list of stand- 
ardized titles for various positions in 
the commercial department. The replies 
did not indicate any general desire to 
accept such a list. A table is given of 
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the titles now in general use. The com- 
mittee recommends that the association 
adopt the term “Sales Department” for 
that department dealing with the com- 
pany’s customers, rather than such 
terms as “New Business Department,” 
“Contract Department,” or “Com- 
mercial Department,’ now used by 
some companies. 


Report of Committee on Typical 
Power-Sales Development in 
the West. 


BY J. H. M DOUGAL, CHAIRMAN. 


The committee feels that there are 
few if any installations peculiar to the 
west alone. However, in selecting from 
the large amount of material collected, 
the latest installations of classes of 
business which are perhaps more fully 
developed in the west are described. 
Gold dredging, mining and milling and 
copper mining and smelting naturally 
get a good share of attention, but such 
unusual business as giant powder and 
rubber manufacturing, sugar refining 
and wireless telegraphing is described. 
The points of interest in each installa- 
tion have been given and while the data 
are of tremendous value, it is the belief 
of the committee that the most far- 
reaching result of the report will be in 
suggesting new lines of business to fol- 
low up. 


Report of Committee on Merchandising 
and Recent Developments in Elec- 
trical Appliances. 


BY R. R. YOUNG, CHAIRMAN. 


This report covers four different 
phases of merchandising, presenting a 
study of the subject under the head- 
ings “Analyzing the Market,” “Factors 
in Creating a Demand,” “Managerial 
Point of View,” “Detailed Handling of 
Retail Sales,” “Campaigns” and “Buy- 
ing.” It also touches on advertising, 
showing the need of co-operative work 
between the manufacturers and central- 
station managers, comparative meth- 
ods of advertising, value of card file 
and mailing lists and the cumulative 
value of advertising. The theory and 
practical handling of merchandise dis- 
plays, both in show windows and in 
interiors, is given in careful detail. 

The report considers further the ed- 
ucation of the right sales people for 
adequate representation of the com- 
pany’s policies, as well as their training 
for volume of sales results. 

The especial attention of the Associ- 
ation is called to the suggestions here 
given for the development of the in- 
dustrial appliance business. Perfect 
co-operation between manufacturers 
and central stations is the first essen- 
tial. Current revenue will be the in- 
creasing reward of the central station 
in any locality where industrial appli- 
ance needs are intelligently interpreted. 
A list of some successful installations 
of standard appliances is given. 

The committee has made a study of 
recent development in all electrical ap- 
pliances, getting central station sug- 
gestions for improvements on standard 
appliances, and manufacturers’ ideas as 
to present efficiency and prices, and 
future development and prices. These 
ideas are listed. 

The report includes also a list of 
available electrical apparatus for vari- 
cus industries, a directory of electric 
appliance manufacturers, various forms 
and outlines, and a bibliography of 
sources of information on all subjects 
of the report. It also includes a list 
of books which should be helpful. 
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Report of the Lamp Committee. 
BY FRANK W. SMITH, CHAIRMAN. 


The report in its introduction reviews 
the work of the committee, particularly 
with respect to direct contact through- 
out the country with member com- 
panies. 

Lamp sales are shown to have fallen 
off over the preceding year (1913) 
owing to disturbed conditions, whereas 
the increase over 1912 was 11 per cent. 
The Mazda lamp now totals over 70 per 
cent of the domestic lamp sales or two 
and one-third times the sales of all oth- 
er lamps combined. By reference to 
table and curve presented within the 
report, the general trend of lamp sales 
may clearly be observed. 

Under “Development” the committee 
has treated rather fully the important 
steps and progress made by the manu- 
facturers throughout the year, includ- 
ing description and illustration of new 
shapes for bulbs, ventilation, efficiency, 
mounting of tungsten filament in 
vacuum lamps and other details. New 
types of lamps standardized since May 
1, 1914, are listed in full. Lamp prices 
are shown to have been reduced from 
time to time. 

A brief but interesting paragraph 
with curves illustrating the point shows 
the per cent reductions that have taken 
place in the cost of electric illumina- 
tion over a period of 20 years. 

Municipal street lighting with the 
Mazda C lamp is treated at some length, 
the report showing a considerable in- 
crease by central-station companies in 
this class of business with the new il- 
luminants. An interesting device for 
calculating life under this heading is 
illustrated and described, as are a num- 
ber of commercial applications of the 
Mazda C lamp. 

The question of fixtures now avail- 
able for the higher-efficiency lamps is 
treated at length and in detail. 

New uses that have been developed 
for incandescent illuminants with the 
introduction of the higher-efficiency 
lamps, are described, and reference is 
made to certain publications under this 
heading. 

The committee then treats the sub- 
ject of standard voltage and the matter 
of company lamp policy. Central-sta- 
tion companies should seek to continue 
their supervision over the lamp situa- 
tion for the protection of their cus- 
tomers. 


Report of Committee on Rate 
Research. 


BY R. S. HALE, CHAIRMAN, 


The first part of the report gives a 
brief review of the methods and prin- 
ciples by which member companies 
have in the past developed the broad 
outlines of their now existing rates, be- 
ginning with the street lighting rates, 
then following with store and house 
lighting rates, rates for power, whole- 
sale rates, rates for ice making, heating, 
charging batteries, etc., showing how 
each rate has been developed so as to 
cbtain the business of a new class of 
service that could not afford to take 
electricity at the old rates. In each 
case the new rate for the new class of 
business, although lower than the rates 
to the business already supplied, gave 
a profit over the increment costs which 
led to a general reduction of all rates. 

The Wright, Hopkinson and Doherty 
theories, while extremely useful, have 
not given a complete solution of the 
problem. 
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Six general principles appear, con- 
sciously or unconsciously, to have been 
followed in obtaining the present rates. 
Briefly stated, these are to the effect 
that rates should in no case go below 
bare cost or increment cost, while, on 
the other hand, if any section of the 
rates is placed so high that it discour- 
ages business the class that would oth- 
erwise be served pays nothing toward 
expenses, and, finally, between these 
limits the lowest rates to all are ob- 
tained by considering “value-of-service” 
while taking care that the total rates 
shall not give more than cost plus a 
fair profit on ‘the whole investment. 

The possibility that the rapid increase 
in efficiency of lamps may make a 
change in rates necessary is discussed. 
Attention is called to the various de- 
tail questions that are coming up from 
time to time before courts and commis- 
sions, and to the general soundness of 
the decisions of commissions on these 
various points, even when they have 
been asked to consider calculations 
based on theoretical costs that would 
give higher rates than those that would 
really develop the business. The com- 
mittee calls attention to its reports of 
past years, but has not considered it 
desirable this year to make any further 
changes in its proposed standard forms 
and wordings. 

The financial condition of the publica- 
tion, Rate Research, is given, with a 
recommendation that this be continued 
for the present, and the report con- 
cludes with the recommendation that as 
the principles of rate-making appear to 
be well established, as far as the prac- 
tice of the companies and the decisions 
of commissions are concerned, the com- 
mittee itself be either discontinued or 
continued merely for the purpose of 
publishing Rate Research and placing be- 
fore the Association the various deci- 
sions and reports of commissions, with 
the idea that the executive committee 
can reappoint or appoint a new commit- 
tee should any special development war- 
rant it. 


Report of the Power Sales Bureau. 
BY C. J. RUSSELL, CHAIRMAN. 


This report reviews the work done 
by the Power Sales Bureau since its or- 
ganization at the Philadelphia conven- 
tion. j 

The details of the subdivision of the 
work among 17 main and 29 sub-com- 
mittees are given. The efforts being 
made to avoid duplication of work and 
to effect co-operation ‘on the part of 
the Power Sales Bureau and other com- 
mittees of this and other associations 
are set forth. 

Details are given as to the work of 
standardizing the collection of statistics 
and data and the establishment of a 
clearing house at headquarters for 
handling this work. Recommendations 
are made for extending the usefulness 
of the Power Sales Bureau and for co- 
operation between the Power Sales Bu- 
reau and the committee on electrical 
salesman’s handbook. 


The Commercial Application of Elec- 
tric Resistance Furnaces. 


BY C. W. BARTLETT. 


The commercial applications are di- 
vided into four classes, each having a 
definite temperature range, and typical 
operations are specified for each class. 

The operation of the resistance type 
of furnace is described and details 
given in regard to the methods used to 
automatically hold the temperature con- 
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stant. The article presents in detail the 
marked improvement which can be 
made in quality of product by the ap- 
plication of the electric resistance fur- 
race in place of other types used for 
similar work, and points out definitely 
the opportunities which electric fur- 


naces offer as desirable new load 
builders. 
Tabulated data are presented show- 


ing analysis of the atmosphere in the 
heating chambers and the amount of 
current consumed for specified outputs. 
The paper is illustrated by means of 
charts, diagrams and half-tone repro- 
ductions. 


A Stassano Furnace Installation at 
\ Redondo, Cal. 


BY W. M. M’KNIGHT. 


In the advancement of the applica- 
tion of electrical energy to new pur- 
poses the electrical furnace offers an 
interesting study and gives promise of 
a wide field of usefulness. 

The first Stassano arc furnace instal- 
lation is described and the conclusions 
drawn from a close study of one large 
plant for around 20 months are set 
forth in interesting detail with five il- 
lustrations. 

The distinguishing feature of this fur- 
nace is fusion by radiant heat from an 
electric arc, from two to three inches 
above the metal and approximately 24 
inches from the roof of the furnace, 
in a closed chamber with neutral at- 
mosphere, for the chemical reactions 
which take place in the process of re- 
fining. 


Report of Committee on Meters. 
BY C. G. DURFEE, CHAIRMAN. 


The energies of the Committee on 
Meters have been mainly devoted to 
the revision of the “Electrical Meter- 
man’s Handbook,” which revised edi- 
tion has been printed for distribution 
at this convention. The balance of the 
report covers in brief some methods of 
testing instrument transformers, some 
additional shunt standardization data 
and some notes on ampere meter tests, 
meter jewels and public utility regula- 
tions. A chapter is devoted to new 
demand instruments and the recent de- 
velopments in meters, instruments and 
auxiliary devices are briefly described. 


Report of Committee on Electrical Ap- 
paratus. 


BY L. L. ELDEN, CHAIRMAN. 


The report reviews the prevailing 
conditions in the development and ap- 
plication of electrical apparatus dur- 
ing the year and covers the following 
subjects: Alternating-Current Ma- 
chines, Substations, Transformers, 
Synchronous Converters, Synchronous 
Condensers, Rectifiers, Railway De- 
velopments, Lightning Arresters, Oil 
Switches and Circuit-Breakers, Instru- 
ments, Large-Capacify Direct-Current 
Circuit-Breakers, Temperature ‘Meas- 
urement, Multi-Recorder, High-Fre- 
quency Oscillation for Testing Trans- 
formers, Feeder Regulators, Alternat- 
ing-Current Network Protector, Poly- 
phase Adjustable-Speed Motor, A. I. 
E. E. Standardization Rules, Service 
Requirements for Motors, Standard- 
ization of Instrument Shunts, Switch- 
board Manual. 

Touching upon developments in ap- 
paratus in a general way, there arc 
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Furnace suspension, tiling, metering 
and switch protection are described, 
the products are listed, and a full dis- 
cussion of electrodes, their size, placing 
and efficiency is had. The argument is 
made that for one entire class of work 
the electric furnace is already beyond 
the experimental stage, and its value 
and merit as a great current-consuming 
commodity are established. 


Electric-Furnace Power Loads. 
BY F. T. SNYDER. 


Electric furnaces at present use a mil- 
lion electric horsepower. This load is 
now entering upon a period of rapid 
growth. The principal developed fields 
are in the melting of metals, especially 
steel, and in high-temperature chemical 
work. The load-factor, peak time, volt- 
age and frequency make this load suit- 
able for central-station service. 

It has been found that single-phase 
furnace loads can be obtained more 
readily than three-phase loads. This is 
due to the lower cost of operation of 
single-electrode furnaces. Part of the 
energy in an electric furnace is absorbed 
at 100-per-cent efficiency by the ma- 
terial under treatment, and is removed 
from the furnace with the material. In 
addition to this a considerable amount 
of energy is lost in radiation and con- 
duction. This heat loss, the refractory 
and electrode consumption and the fur- 
nace labor increase with the number of 
electrodes used. 

Commercially, electric furnace loads 
develop most rapidly with single-phase 
furnaces, just as Street-car loads have 


recorded some examples of recent con- 
struction which were worthy of note 
from the point of view of size and ca- 
pacity. Portable and automatic sub- 
stations have reached a stage of ap- 
plication which forces recognition of 
their economic advantages in many sit- 
uations. 

The introduction of the phase ad- 
vancer as a piece of auxiliary apparatus 
performing the same functions as syn- 
chronous condensers in connection with 
inductive motor loads, is a departure 
of great moment. While condensers 
serve primarily for regulating a com- 
plete installation, the advancer provides 
economical means for regulating the 
power-factor of an individual motor, 
an adaptation which is feasible in many 
cases where trouble 1s now experienced 
with motors developing inductive loads. 
Later experiences with synchronous 
converters lead the committee to rec- 
ommend the use of electrolytic arrest- 
ers and suitable methods of ground- 
ing converter frames for the protec- 
tion of both operators and apparatus. 

Automatic oil-type  circuit-breakers 
continue to be a very important fea- 
ture of central-station equipment, re- 
quiring the most careful attention to be 
maintained in condition to perform 
maximum service. Convenient arrange- 
ments for handling and repairing such 
switches are described in the report, as 
well as brief reference to certain 
changes in the design of tripping at- 
tachments intended to remedy recently 
observed defects in oil switches. In- 
struments and relays of the later types 
have been considered and reference 
made to their more important character- 
istics. 

Systematic testing of porcelain in- 
sulators is now recognized as desirable 
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developed most rapidly with direct cur- 
rent. The power companies can bring 
about the growth of this furnace load 
speedily by arranging to supply single- 
phase service. ; 


Demonstration of a Power Sale. 
BY C. H. STEVENS. 


The object of this paper is to develop 
some suggestions in handling power 
sales work by giving an analysis of 
one complete power sale. 

The subject being broad, it is at- 
tempted to give only a general outline 
of the course pursued in a typical prop- 
osition which embodies as many phases 
of the work as are usually found in 
one transaction and deals principally 
with the methods followed and some 
of the principal arguments advanced. 

The first part of the paper outlines 
a typical organization to handle the 
work and its general equipment, and 
then shows the course pursued when 
the lead is first received, and how the 
salesman after some difficulty with the 
architects and owners, obtains permis- 
sion to test their present plant and to 
submit a proposition for operating on 
central station service. The result of 
the test made is shown and a typical 
proposition is presented. 


Then follows the adverse report 
made by the consulting engineer on 
the proposition and finally the argu- 
ments which the salesman presents to 
refute these criticisms and to convince 
the owners that central station service 
will prove more economical than the 
private plant. 


Technical and Hydroelectric Sessions. 


for the purpose of eliminating defective 
material in advance of actual failure. 
The high-frequency oscillation method 
of testing porcelain is described and the 
results of its use recorded. 

Protective and regulating devices for 
alternating-current distributing net- 
works include the alternating-current 
network protector and feeder regu- 
lators, both of which are commented 
upon as a result of the year’s ex- 
perience with the devices as now de- 
veloped. 

Considering the standardization of 
the requirements of the various com- 
panies governing the connection of mo- 
tors to their lines, after a careful in- 
vestigation of the rules now in force, it 
seems entirely feasible to suggest mod- 
ifications of the rules of certain com- 
panies to conform with those of the 
majority and thereby simplify the prot 
lems of manufacturers and distributors 
of standard commercial motors.. It is 
believed that this is a matter of con- 
siderable benefit to both manufacturer 
and user. 

The committee . has prepared a 
“Switchboard Manual,” which is in- 
tended to act as a guide in the selec- 
tion of switchboards and instruments, 
especially in the smaller companies, 
where trained men in this work are 
frequently not available and where em- 
ployees depend largely upon the ad- 
vice of the manufacturer’s agents in 


their purchases of switchboard ap- 
paratus. 
The Application of the Diversity- 
Factor. 
BY H. B. GEAR. 


Diversity-factor reduces the amount 
of capital required to carry on a busi- 
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ness, and by increasing the load-factor 
makes it possible to produce a greater 
income per dollar invested. The load- 
factors and demand-factors of various 
classes of consumers, compiled by E. 
W. Lloyd in 1909, are discussed, and a 
series of tables showing group divers- 
ity-factors and daily diversity-factors 
show the relations between group di- 
versity-factor and group load-factor. 
The wrong use of load-factor and indi- 
vidual diversity-factor are illustrated. 
The paper closes with an example of 
the application of the principles elab- 
orated to investment. 


Report of the Hydroelectric and Trans- 
mission Committee. 


BY M. R. BUMP, CHAIRMAN, 


This committee, organized to carry 
out the work of the former hydroelec- 
tric and transmission section, has spent 
most of its year in outlining plans 
which it recommends to the Association 
for future activities. The control of the 
attitude and actions of the Association 
in respect to water-power legislation is 
wisely placed in the hands of the Public 
Policy Committee. On account of the 
unsettled conditions surrounding the 
water-power industry, it was felt un- 
wise to attempt a compilation of exist- 
ing state and federal laws, and it is to 
be regretted that the present year has 
not resulted in any definite settlement 
of the water-power question. Special 
attention is called to the report on 
progress, and to the report of the spe- 
cial committees on the development of 
water powers on the Pacific Coast. 
Special committees, reports from which 
will be presented at this convention, 
were appointed to consider overhead 
transmission problems, the care and op- 
eration of high-tension apparatus, and 
the electrification of steam railroads. 
The committee earnestly recommends 
that the further prosecution of these 
subjects be carried on, and that in addi- 
tion, other committees, such as a spe- 
cial committee on off-peak load and a 
committee on receiving apparatus, be 
appointed at an early date. 


Report of Committee on Prime Movers. 
BY I. E. MOULTROP, CHAIRMAN, 


Steam Power.—Marked improvements 
have been made in condenser design 
during the past year, and statements 
are submitted from three of the leading 
manufacturers. Two new stokers of 
the underfeed type for high capacity 
with abilty to satisfactorily handle high- 
grade eastern coals are described. The 
development of the steam turbine is 
outlined in articles from the two lead- 
ing manufacturers. Attention of the 
members is called to the possible dan- 
ger to steam boilers by using carbonate 
of soda as a water purification com- 
pound. Brief mention is also made of 
the following subjects: econmizers, 
coal-dust burning, fusibility of ash, air 
leakage in boiler and economizer set- 
tings, instruments for checking boiler 
performance, improvements in older 
types of condensers, new method of 
determining condenser leakage and air 
cleaning for turbo-generators. 


Water Power—Following their estab- 
lished custom, the committee has lim- 
ited this year’s report to a few subjects, 
part of which are covered by special pa- 
pers. As the numbers of papers which 
can be introduced at the convention is 
limited, it has been necessary to pre- 
sent some .of this material in the form 
of an appendix to the report. Refer- 
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ence is made to three recent notable 
water power developments typical of 
high, intermediate and low-head prac- 
tice, respectively. 

The following subjects have been 
taken up: recent progress in water- 
wheel design; governors—open versus 
closed-type oil-pressure systems; gov- 
ernor-effort analysis; practice in high- 
head hydraulic plants; methods of wa- 
ter measurement. 

The last two subjects will be covered 
by two of the convention papers. Ab- 
stracts of these papers are given in the 
text of the report. 

Gas Power—A complete statement is 
given of the fuel-oil production and 
probable supply in the United States 
and Mexico, which indicates that there 
are vast quantities of this valuable fuel 
available. The progress of the develop- 
ment in this country of the Diesel en- 
gine is outlined and a brief paragraph 
covers the progress of the American 
Humphrey Pump. The Committee 
finds much activity in the Diesel engine 
work and good evidence that the Amer- 
ican manufacturers are now working on 
rational lines. The gas engine is found 
to be little changed from last year, as 
well as the American gas producer. A 
most valuable letter from Prof. R. H. 
Fernald is attached, which gives in 
concise language the producer situation 
in the United States and also a very 
complete summation of the European 
practice in producer work. It would 
seem that European engineers have 
made much progress in perfecting Ere 
producer. 


Practice in High-Head Hydraulic 
Plants. 


BY J. P. JOLLYMAN, 


The paper deals with the features of 
high-head plants, which pertain to the 
control and utilization of water under 
high pressure. The design and opera- 
tion of pipe lines, also the types of wa- 
ter wheels and their limitations are con- 
sidered. The general arrangement of 
high-head plants is discussed. Data 
pertaining to several typical high-head 
installations of Francis turbines and of 
impulse wheels are given. 


An Analysis of Water-Wheel Governor 
Effort. 


BY E. D. SEARING. 


Following a disastrous. accident 
caused by the running away of water 
wheels, the problem of analyzing gov- 
ernor control was taken up by the 
Portland Railway, Light and Power 
Company and an interesting series of 
experiments made, a resumé of which 
is given in the paper, 

The company decided to undertake a 
study of the work required of the gov- 
ernors in order to determine, if pos- 
sible, the cause of the trouble. A pre- 
liminary study of the operating fea- 
tures lead to the belief that the gover- 
nors were not of sufficient capacity to 
perform satisfactorily the work of reg- 
ulating, in addition to that of over- 
coming the friction and unbalance of 
the gates. The problem became, first, 
one of analyzing the governor effort. 
Three existing methods were tried and 
discarded. It was then that original 
work was undertaken with most satis- 
factory results. Steam-engine indi- 
cators were connected to each end of 
the governor cylinder of the water- 
wheel unit to be investigated, and con- 
tinuous records of the varying pres- 
sures from each side of the governor 
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piston throughout one cycle of opera- 
tion were obtained. An analysis of ef- 
fort of separating friction and unbal- 
ance was made; the rise of pressure in 
wheel casings, high pressures in gov- 
ernor cylinders, over-speed devices and 
the wicket gates themselves were thor- 
oughly studied. Some formulas and 
many illustrations are given. 

All methods heretofore employed to 
analyze governor effort have given re- 
sults of limited value. The expedient 
of employing indicators and the method 
derived from analyzing the results out- 
lined in this paper, are adaptable in de- 
termining the effort of any hydraulical- 
ly operated governor, and are believed 
adequate for treating all phases of the 
subject. 


Oil-Burning Stand-By Plants. 
BY C. H. DELANY. 


The operation of steam plants used as 
stand-by in connection with hydroelec- 
tric systems is discussed, and the fea- 
tures wherein an oil-burning stand-by 
plant differs from a coal-burning plant 
are pointed out. 

Stand-by plants have very different 
functions on different systems. These 
are discussed in connection with the 
use of coal and oil as fuel. An oil-burn- 
ing furnace is described in some detail 
and its advantages and disadvantages 
stated. Perhaps the greatest advantage 
in the use of oil as fuel is the rapidity 
with which fire can be started. Some 
facts are given. The three plants of 
the Pacific Gas and Electric Company 
are analyzed and their operation dis- 
cussed. Boilers of different makes and 
their action in service are described and 
tabulated. 

The paper closes with a discussion of 
the turbine and its auxiliaries—the larg- 
est expense in the operation of these 
plants. It becomes evident under the 
analyses given that if it were not neces- 
sary to keep the turbine in operation 
the cost of operating the plant could 
be greatly reduced. ssuming, how- 
ever, that the turbines must be kept op- 
crating at speed certain economies can 
be effected by installing apparatus suit- 
able for this type of service. 

Continued watchfulness in the boiler 
room is essential to secure the highest 
efficiency. This is true in an oil-burn- 
ing as well as in a coal-burning plant, 
imn a stand-by as well as in a plant that 
operates continually. Stand-by losses 
become, under certain conditions, the 
real station losses. 


Electric Line Distribution Conditions 
in the Pacific Northwestern States. 


BY J. C. MARTIN. 


The East is densely populated and in 
an advanced and well established stage 
of development. The West is sparsely 
settled and in an active and in many 
cases pioneer stage of development. In 
the East electrical service is a matter of 
economy and convenience and the 
primary requirement is good service; 
in the West electrical service is a neces- 
sity to the development of the region, 
particularly in irrigation districts, and 
the important requirement is low-cost 
service. In the East fuel is cheap. In 
the West expensive fuel renders the de- 
velopment of the water-power re- 
sources necessary. 

Early development of the electrical 
industry was along low-voltage lines 
in densely populated districts. Rapid 
development to higher voltages was 
forced by increasing load conditions. 
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Available water-power resources of the 
West and need for power induced de- 
velopment of high-tension equipment. 
Impossibility of serving sparsely popu- 
lated territory with distribution lines of 
low voltage made necessary the de- 
velopment of equipment for high-volt- 
age distribution service. Distribution 
voltages up to at least 15,000 volts are 
necessary at the present time. 

The intention of the overhead line 
committee was to formulate specifica- 
tions that would be of assistance to the 
industry. Mandatory enforcement was 
not anticipated. The specifications re- 
flected current eastern practice. West- 
ern conditions were not developed and 
lines along which satisfactory specifica- 
tions could be drawn were not known. 
The specifications were accepted and 
used by various interests and regulatory 
bodies as official, and attempts were 
made to write them into state laws or 
regulations. Specifications of some 
character have been adopted by the 
states of Oregon, Washington and 
Idaho. 

The crossing specifications have been 
the real point of attack, especially the 
1911 crossing specifications. The first 
specific objection and the most serious 
is the 5,000-volt limit. When established 
practically all distributing systems in 
the United States were under that volt- 
age. The enforcement of the rules on 
systems of over 5,000 volts would pro- 
hibit the use of such distributing sys- 
tems. Some requirements would entail 
unnecessary expense, notably the re- 
quirement of a minimum of No. 4 
stranded wire on crossings. The cost 
of complying with specifications is a 
considerable item. Examples of condi- 
tions faced are given. Experience has 
not shown these requirements to be 
necessary. 


Report of High-Tension Transmission 
Sub-Committee of Hydroelectric 
Committee. 


BY R. J. M’CLELLAND, CHAIRMAN. 


Of the problems before electric trans- 
mission and distribution systems, prob- 
ably the most important and urgent are 
not technical but concern certain as- 
pects of the attitude of the public 
toward its utilities. Public regulation 
and semi-public standardization of the 
construction practice and operating 
methods of electric-transmission sys- 
tems are in an active and formative 
stage, and the report calls attention to 
two important questions of public pol- 
icy which are involved in these general 
problems of public regulation and 
standardization. 

The first is the difference in physical 
and economic conditions, and in re- 
quirements as to service and hazard be- 
tween densely populated, highly de- 
veloped regions and sparsely settled 
regions in an active stage of develop- 
ment, particularly in the West and 


South. It appears inevitable that broad- 


er consideration than in the past must 
now be given to the significance of 
these differences, and to the corre- 
sponding need of a difference in 
economic and engineering practice, in 
the interest not merely of the electric 
power industries, but of the districts 
served by the industries. 

The second question is that of in- 
ductive interference between power 
lines and telephone or other communi- 
cation lines. There are many technical 
and scientific problems involved, but of 
more immediate importance and more 
general interest is that of a line of pub- 
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lic policy, according to which the inter- 
ference between the two utilities may 
be adjusted. The California Railroad 
Commission has recently adopted an 
elaborate set of rulings covering the 
question of inductive interference, and 
these rulings, owing to their importance 
as precedents and to the startling char- 
acter of certain of their provisions, 
have been regarded with grave concern 
by the power companies in other parts 
of the country. 

Both of these questions are likely, in 
the very near future, to be of direct 
personal interest to most of the com- 
panies operating overhead electric lines, 
and it is important that their sig- 
nificance and the full effect of the va- 
rious proposed standards be appre- 
ciated. 


Report of Sub-Committee on High- 
Tension Apparatus. 


BY W. N. RYERSON, CHAIRMAN. 


It is suggested that a manual cover- 
ing installation and operation of high- 
tension apparatus be prepared, this 
work to cover everything from low-ten- 
sion oil switches of transformers to 
low-tension switches in substations. A 
list of the important points to be cov- 
ered by future committees in carrying 
on this work makes clear the great di- 
versity of subjects to be taken into con- 
sideration and the need of a systematic 
ane uniform system of compiling the 

ata. 


Report of Committee on Terminology. 
BY A. S. M’ALLISTER, CHAIRMAN. 


Since the last conventron of the Na- 
tional Electric Light Association the 
Standards Committee of the American 
Institute of Electrical Engineers and 
the Committee on Nomenclature and 
Standards of the Illuminating Engi- 
neering Society have submitted re- 
ports relating to subjects in which the 
National Electric Light Association is 
much interested. In view of the de- 
sirability of having all associations 
dealing with electrical and illumination 
matters to agree as to terms and defi- 
titions, the present National Electric 
Light Association Committee on Term- 
inology has selected certain definitions 
from the reports of the other commit- 
tees, arranged them in logical order and 
edited them to avoid any appearance 
of conflict. The report represents 
largely a presentation to the National 
Electric Light Association for official 
confirmation of terms and definitions 
selected from reports of committees 
of other organizations in which the 
National Electric Light Association 
was represented either officially or un- 
officially. 


Report of Committee on Street 
Lighting. 


BY JOHN W. LIEB, CHAIRMAN. 


This report presents a digest of the 
information made available through the 
investigation of street illumination 
which has been conducted in New York 
during the past year. It contains a 
statement of the illuminating eff- 
ciencies of street illuminants as made 
available through the courtesy of the 
Lamp Committee of the Association of 
Edison I tluminating Companies. In 
addition there is a report from the 
committee to the member companies 
on the manufacturers’ development 
policies in the field of the incandescent 
and the arc lamp, particularly of the 
gas-filled tungsten lamp. 
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Report of Committee on Underground 
Construction. 


BY PHILIP TORCHIO, CHAIRMAN. 


Section A.—Manhole and Conduit 
Construction. 


Extent of Underground Construction 
and Characteristic Practice in the United 
States —The companies reporting, prob- 
ably representing 75 per cent of the 
amount of underground construction, had 
a total of 100,862,587 duct-feet used for 
electric lighting purposes. Of this amount 
44 per cent is occupied. There is shown 
a greater difference in practice than ap- 
pears to be justifiable for many items, 
such as transmission voltages; sizes of 
cables; connection of transformers in 
multiple or singly; interconnecting of 
high-tension distributing feeders; use of 
disconnecting potheads, fuses, switches, 
etc.; voltages and phases of low-tension 
distributing systems; sizes of neutrals; 
junction-box fuses; variety of materials 
used in ducts, etc. 

Low-Cost Underground Distribution 
System.—In all these systems the initial 
expense involved in preparing the trench 
is a substantial portion of the total ex- 
pense. A drawing-in system, with the 
omission of manholes and handholes, 
would not be materially different in cost 
from a solid system employing armored 
th and it might prove to be prefer- 
able. 

Ventilation and Matntenance of Man- 
holes —To eliminate unhealthful working 
conditions in underground systems, pro- 
vision should be made for cleaning man- 
holes at regular intervals, maintaining, if 
necessary, a regular inspection and clean- 
ing division with suitable pumping and 
ventilating equipments. 

Design of Transformer Manholes—The 
natural heat radiation of manholes will 
usually dissipate the losses of 100-kilo- 
watt transformer equipments. Tempera- 
tures of 110 to 120 degrees Fahrenheit 
are to be considered normal. Separate 
transformer manholes are preferable for 
large installations. Several precautions 
are recommended. 

Heating of Duct Lines and Its Effect 
on High-Tension Cables—The heating 
due to losses in high-tension cables may 
be caused by the copper losses and the 
dielectric losses. The latter, with some 
compounds, may be a great portion of 
the total, causing reduction of cable ca- 
pacity. Recommendations for the con- 
struction of duct lines to provide liberal 
radiation are given. 

Manhole Fires—To prevent disastrous 
fires the committee recommends the bond- 
ing of lead sheaths of all cables in each 
manhole and the protection of cables by 
means of reliable fireproof covering, and 
discusses the merits of different materials 
used. There is a divergency of opinion 
regarding the desirability of sealing the 
ducts in manholes. The subdivision of 
conduit lines is recommended. 

Standard Subway Specifications —To 
comply with the several requests of mem- 
ber companies a standard form of subway 
specifications is given, with some intro- 
ductory explanations. 


Section B.—Cable Data and Protection. 


Heating of Sector Cables.—Sector cable 
for the same cross-section of copper has 
the greater carrying capacity. The saving 
in cost for the same copper cross-section 
is not material, but because of greater 
carrying capacity the saving becomes 
noticeable. Its main advantage, however, 
is to make possible the installation of a 
cable of greatly increased carrying capac- 
ity in a duct of given dimensions. 
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Protection of Transmission Systems.— 
Protective reactors on feeders are recom- 
mended. The grounding of the neutral 
and the use of arcing ground suppressors 
are discussed. The satisfactory operation 
of some large systems without the ground- 
ed neutral compels the committee to re- 
frain from making definite recommenda- 
tions. 

Asbestos Cable Coverings—The effect 
of stray currents of cable sheaths pro- 
tected by asbestos coverings in manholes 
leads the committee to recommend the 
discontinuance of the use of asbestos cov- 
erings, especially in damp locations. 

Cement Mortar Cable Protection —The 
chemical action of cement mortar cover- 
ings on cables is discussed. 


Some Opportunities of Public-Utility 
Accountants. 


BY L. R. REYNOLDS. 


The great object of a uniform system 
of accounts, is, course, to make com- 
parable all the transactions of all util- 
ities of a certain class, and to this end 
instructions must be such that there can 
be no deviation. The Interstate Com- 
merce Commission has recently pre- 
pared supplements to some of its clas- 
sifications in the form of indexes to the 
operating expenses. A state commis- 
sion is not able to prepare such an in- 
dex for each of the many classes of 
utilities under its jurisdiction, but it 
should be comparatively easy for the 
accounting members of an association 
of this kind, through their every-day 
experience in this one particular class 
of utility, to prepare such an index, 
and if this were done a very strong plea 
for its adoption into a National System 
could be made. 

Some paragraphs of the National 
Electric Light Association classification 
of accounts are analyzed. Depreciation 
and appreciation are discussed. 

One of the most important divisions 
of an accountant’s work consists of set- 
ting up upon his books the true cost of 
his company’s construction, and there- 
after correctly differentiating between 
new construction and operating expense 
and other charges to profit and loss. 

The books and records of a company 
are its vital history. Commissions 
should never hear the remark—“That it 
is merely a book value, and has no re- 
lation to the true value of the property.” 
A company in obtaining authority to 
issue securities should be able to point 
to its records and say: “There is the 
cost of our property in detail.” 

The accountant is in the best position 
of any officer of a corporation to know 
its obligations, and it is his duty to see 
that reserves are provided for all con- 
tingencies. 


Workmen’s Compensation Insurance. 
BY WALTER G. COWLES. 


This paper dealt with the claims of 
stock insurance companies as against 
mutual or self-insurance. The stock- 
insurance system furnishes the only re- 
liable means for reducing future losses 
to present fixed values. The stock com- 
pany has its subscribed capital and sur- 
plus to provide for unexpected or un- 
usually large losses. Variations in ex- 
perience are thus provided for in ad- 
vance. This element of financial 
strength and distributive ability is 
found only in this system, and it is only 
here that a fixed price can be obtained. 
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Varnished-Cambric Cable for Subway 
Transformer Connections —One company 
had failures, but the committee’s investi- 
gations did not bring out confirmation of 
these troubles. More information is re- 
quested. 

Section C.—Equipment, Devices, Etc. 

Junction Boxes for Low-Tenston Sys- 
tems.—Types of surface boxes are dis- 
cussed in contrast with the manhole type 
of box and many advantages are shown 
in favor of the surface box located in a 
hole separate from the manhole. 

Labor-Saving Devices—A pipe-forcing 
jack to install service pipes under cement 
sidewalks and paved highways is sug- 
gested. A number of other labor-saving 
devices are described. 


Accounting Sessions. 


Under compensation practice policies 
are unlimited in amount, but with stock 
companies there are no assessments and 
no dividends. The policy holder is not 
in partnership with the insurance com- 
pany, and does not share its risks. The 
premium is computed from the pay roll 
and varies as operations increase or 
decrease. Distribution of risk is al- 
ways wider with stock insurance. The 
payment of a mutual premium does not 
discharge the obligation. On the con- 
trary, it binds to new and perhaps in- 
creased obligations, as the policy hold- 
er becomes a partner. The payment 
represents a liability rather than an 
asset. Mutual insurance is funda- 
mentally unfitted to compénsation ob- 
ligation. It is useful in other lines, but 
only where liquidation immediately fol- 
lows loss. This is not the case in com- 
pensation insurance, as deferred pay- 
ments may be made for a term of 
years, and the actual cost cannot be 
known until the end. It can only be 
estimated. An estimate of deferred ob- 
ligations is  customaily insufficient. 
The inability of mutual concerns to 
provide adequately for deferred claims 
has long been recognized in Germany, 
and it is not attempted there. Pre- 
miums are levied for current payments 
only, and deferred payments become 
charges upon future enterprises. Trade 
mutual-insurance companies bear about 
the same relation to stock companies 
as private or neighborhood electric 
light plants bear to central stations. 
Reference is made to malingering, and 
the necessity for investigation and con- 
tinual watching of the recipients of 
payments. A study of experiences in 
England and Germany is given to show 
the advantage of stock insurance in 
England, as compared with trade asso- 
ciations under government control in 
Germany. The English expense ratio 
is somewhat higher, but there is great- 
er efficiency and few claims per 1,000 
insured. It is erroneous to suppose 
that rates charged by stock companies 
are excessive. The cost of compensa- 
tion grows amazingly from year to 
year in most industries, but the electric 
light business is an exception. Rates 
are based on the best experience ob- 
tainable. The money made by insur- 
ance companies does not usually result 
from profits due to excessive rates, but 
from the interest upon invested capital 
and advance premiums. which are 
handled as in a banking business. Of 
the 33 to 40 per cent expense portion 
of the gross premium, agency costs 
take about 17.5 per cent; inspection 
service, 3.5; pay-roll audits, two; taxes, 
two: collection expenses, five per cent. 
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Safety Devices and Tools for Under- 
ground Work—A complete description 
is given of the best methods and devices 
used in underground work to eliminate 
accidents and facilitate the work of in- 
stalling, testing and maintaining under- 
ground systems. - 


Report of Accident Prevention Com- 
mittee. 
BY M. J. INSULL, CHAIRMAN. 


This report consists of a list of rules 
for the employer and the employee, 
based upon a conference with the 
United States Bureau of Standards, 
which has issued a set of safety rules. 
These rules were presented to the con- 
vention for approval. 


The objections to mutual insurance are 
even more applicable to self-insurance. 


Electric-Vehicle Cost Accounting. 
BY W. P. KENNEDY. 


Without imposing restrictions upon 
individual preference the paper dis- 
cusses the general subject of electric 
vehicle accounting and offers many 
definite statements concerning the prac- 
tice of several companies doing a large 
business. Reference is made to the 
many reasons for uniformity, in order 
that there may be a common basis for 
making comparisons. Two schedules, 
A and B, are presented and are analyzed 
and proved to be applicable to the af- 
fairs of either large or small companies. 
The idea is developed that in the inter- 
est of accuracy there should be as few 
as possible charges requiring daily 
records from garages. 


Analytical Accounting for Central- 
Station Companies. 


BY O. B. CALDWELL. 


The test of the value of the system 
of accounts is obviously the extent to 
which the management can from it ob- 
tain necessarv information. There is 
an increasing tendency on the part of 
those handling business enterprises to 
anaylze the methods employed, ascer- 
tain the sequence of operations when 
the processes are complicated, study 
the number of such operations for the 
purpose of eliminating those which are 
unnecessary, and, in general, to know 
more about the business and the cost 
of the articfes manufactured. Classifi- 
cations as made at the present time do 
not adequately provide the information 
needed for a complete anlysis of the 
business of a utility. 

A study of the sequence of opera- 
tions covering the five steps common 
to all central-station business is made 
and illustrations given. Finally these 
classes of service appear under utiliza- 
tion, where are added the expenses oc- 
casioned by the utility equipment, the 
commercial and the general expenses, 
all of which are suitably apportioned 
to these classes and to the direct users. 

E. N. Strait on “The Wisconsin Rail- 
road Commission’s Method of Rate- 
Making” and Arthur S. Ives on “Fac- 
tors in Rate-Making,” are quoted. 

A post mortem of the activities of a 
utility is interesting and of some value, 
but it is better to establish systems of 
analytical accounting that will enable 
us to determine costs as we go along. 
It is essential that the efforts of all 
public utility companies be concen- 
trated on the subject in order that sub- 
stantial progress may bey made. 
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Electrical Engineering Problems. 


By R. G. Hudson and W. V. Lyon. 


DIRECT CURRENTS. 


Problem 40. 

The specifications for wiring a machine shop call for electrical 
connections between a service panel and four motors designated 
as A, B, C and D. The motors are 220-volt direct-current com- 
pound-wound machines and are rated as follows: A, 25 horse- 
power at 94 amperes; B, 10 horsepower at 38 amperes; C, 40 
horsepower at 150 amperes; and D, 30 horsepower at 113 amperes. 
The voltage at the service panel is 230 volts and the voltage at 
each motor is not to be less than 220 volts at full load. 

All wires are to be laid in rigid conduit and the wiring distances 
from the panel to the motors are as follows: A, 200 feet; B, 300 
feet; C, 150 feet; and D, 100 feet. The cost of two rubber-covered 
wires and conduit per 100 feet for various standard sizes of 
wire is approximately as follows: 


Cost per 100 feet. Size of wire. Cost per 100 feet. 


Size of wire. 


14 $ 6.82 3 $24.40 
12 8.68 2 28.40 
10 9.52 1 33.80 
8 13.40 0 42.50 
6 16.20 00 47.40 
5 20.70 000 53.60 
4 22.50 0000 60.90 


In previous work of similar character the contractor finds that 
an electrician (55 cents per hour) and a helper (30 cents per hour) 
can install 30 feet of conduit per hour, including the drawing in 
of wire and setting of outlet boxes. Previous business indicates a 
“material overhead” of $5.00 per $100 paid out for material and a 
“labor overhead” of 20 cents per man-hour. If the contractor is 
to make a profit of 15 per cent, what amount should he bid on this 


SOLUTION OF PROBLEM 40. 
The length of wire from the service 
panel to motor A and back again is 


400 feet. The current at full load is 94 
amperes and since the voltage drop is 
not to exceed 10 volts, the proper area of 
the wire is given by [24] 

A=10.6 X 400 X 94/10= 40,000 circular 

mils. 

Referring to a copper wire table (See 
Problem 4) it is found that the nearest 
larger size of wire is a No. 4. This size 
must now be checked for current-car- 
rying capacity. The National Electrical 
Code prescribes that motor leads shall 
be able to carry a current 25 per cent 
in excess of the rated current. In this 
case the motor leads must carry 1.25 
94 or 117.5 amperes. Referring again to 
the wire table, it is found that for rub- 
ber insulation, a No. 0 wire must be used. 

By the same process of reasoning the 
proper area of wire for motor B from 
the standpoint of voltage drop is found 
to be 

A=10.6 600 38/10=24,000 circular 

mils, 
and from the wire table the nearest larg- 
er size wire is No. 6. The motor leads 


job, if the service panel and switches cost $30.00? 


must carry 1.2538 or 47.5 amperes. A 
No. 6 wire then fulfills all the require- 
ments of motor B. 

For motor C 
A=10.6 200 150/10=48,000 circular 

mils, ` 

and from the wire table the nearest 
larger size of wire is No. 3. A No. 0000 
Wire must be used, however, since the 
motor leads must carry 1.25150 or 
187.5 amperes. ' 

For motor D a 
A=10.6X 200 113/10=24,000 circular 

mils, . 

and from the wire table the nearest 
larger size of wire is No. 6. A No. 00 
wire must be used, however, since the 
motor leads must carry 1.25113 or 141 
amperes. 

From the cost data given in Problem 
40 the cost of wire and conduit for each 
motor will be as follows: 


Motor Aves ol iveuiees: 2 $42.50=$85.00 
Motor B sec ee enon ees. SX 16.20 48.60 
Motor C .......... 1.5X 60.90= 91.35 
Motor D.............. 1X 47.40—= 47.40 

$272.35 
Cost of service panel........... 30.00 


Total cost of material.......... $302.35 

The total length of the conduit to be 
installed is 200-+300+ 150+ 100=750 feet. 
Since 30 feet of conduit are installed per 
hour, the time required to complete the 


installation is 750/30 or 25 hours. The 
labor cost is given by 

Electrician <.i2<6sa0<4 25 X $0.55= $13.75 
Helper -incaauceseueest 25X 0.30= 7.50 
Total cost of labor............. $21.25 


The “material overhead” charge equals 
3X $5.00 or $15. The number of labor 
man-hours being 50, the “labor over- 
head” charge is 50X$0.20 or $10. The 
total cost of the installation may then 
be summarized as follows: 


Material ............... $302.35 
Material overhead....... 15.00 
LaDór es hoes: Mar a 21.25 
Labor overhead........ 10.00 
Total COSC sees s3.0 64.83 $348.60 
Adding 15 per cent profit... 52.29 
Total charge........... $400.89 


The contractor should then bid $401. 


SOLUTION OF PROBLEM 90. 


Part I. Answer to Question a. 

It is only polyphase circuits, such as are 
described in this problem, which have no 
mutual inductance or mutual capacity 
that can be solved in a simple way when 
the voltages acting are non-sinusoidal. 
When the circuits have mutual induct- 
ance, as do the windings of a three-phase 
synchronous generator or motor, the so- 
lution is quite difficult and is rarely at- 
tempted. In the present problem the 
method employed is based on the prin- 
ciple stated in Problem 89 that a volt- 
age of our frequency has no effect on 
the value of the current produced by the 
voltage of a different frequency. 

The armature windings of a three- 
phase generator are so arranged that the 
phase relation between the fundamental 
components of the phase voltages is 120 
degrees. This is also the relation be- 
tween all of the odd harmonics in the 
phase voltages except the third and its 
multiples. In a polyphase machine as 
ordinarily constructed there can be no 
even harmonics in the voltages. The 
third harmonic components and all mul- 
tiples of the third, i.e., the ninth, fifteenth. 
twenty-first, etc., are in phase with one 
another. In Fig. 45a the fundamental 
components of the phase voltages are 
Flu, E’w and E's. They are equal in 
magnitude but are displaced 120 degrees 
in phase so that the voltages across the 
terminals of the generator are E’ns, E'cn 
and E’sac, In magnitude these line volt- 
ages are V3 times the phase voltages. 
This relation of the magnitudes of the 


june 12, 1915 


ELECTRICAL REVIEW AND WESTERN 


ALTERNATING CURRENTS. 


Problem 90. Part I. 


Three equal circuits each of which consists of an air-core reactor 
in series with a condenser are connected in star across the terminals 


of a three-phase, 60-cycle generator. 
of 20 ohms and an inductance of 25 milhenrys. 
has a capacity of 30 microfarads. 


The reactor has a resistance 
The condenser 
The armature windings of the 


generator are connected in star, and an analysis of the phase 
voltage shows that it consists of a fundamental with a maximum 
value of 150 volts, a third harmonic with a maximum value of 50 


volts and a fifth harmonic with a maximum value of 40 volts. 
higher harmonics are too small to consider. 


The 
(a) What will a volt- 


meter indicate that.is connected across one phase of the generator, 
i. e., from line to neutral? Across the lines? Across one phase of 
the load, 7. e., from line to the neutral of the load? (b) What will 
a voltmeter indicate that is connected between the neutral point of 


the generator and the neutral point of the load? 
the voltages across each reactor and across each condenser? 


(c) What are 
(d) 


What is the line current? If the output of the generator is meas- 
ured by the two-wattmeter method, what will be the sum of the 


wattmeter headings? 
Part II. 


Is this the output of the generator ? 


The neutral point of the generator is now connected to the neu- 
tral point of the load. Assume that this does not alter the phase 


or the line voltages of the generator. 


rent? 


(a) What is the line cur- 


(b) What is the current in the conductor connecting the 


neutral points? (c) What are the voltages across each reactor and 


across each condenser ? 


(d) If the wattmeters are still connected 


as in Part I, what will be the sum of their readings? (e) What is 


the total output of the generator? 


A 
©- 


Eac 
Fig. 


phase and line voltages also holds for all 
of the odd harmonics except the third 
and its multiples. The third harmonic 
components of the phase voltages, E'”oa, 
E''» and E'’oc are all in phase, so that 
the line voltage, E’’’», which is the differ- 
ence between the phase voltages E’’oa and 
Eo, is zero. Thus any instrument that 
is connected across the line terminals of 
a three-phase, star-connected alternator 
will fail to show any third harmonic com- 
ponent in the voltage even if such a com- 
ponent exists in the phase voltage. If 
the phase windings are connected in delta, 
the third harmonic components in the 


generated phase voltages, being in phase, 


would be short-circuited in the winding 
itself, and so would not appear at the 
terminals of the machine. For this rea- 
son a generator which is to be delta- 


45a. 


connected should be designed so that 
there is not more than a very small third 
harmonic component in the phase gen- 
erated voltage. 

A voltmeter connected across the phase 
terminals of the generator will indicate 
by [44a] E=V1507-+50'+407/ v2 

=113 volts. 

The fundamental component of the 
voltage across the line terminals is 
by [30a] E’b=V3X150/V2 

=184. 

The third harmonic component of the 
voltage across the line terminals is zero. 

The fifth harmonic component of the 
voltage across the line terminals is 
by [30a] E” =V3xX40/ v2 

= 49. 
The voltage across the line terminals is 
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by [44a] E,=V184?49" 
=191 volts. 

This line voltage is of course not equal 
to V3 times the phase voltage, as it is 
with a sine wave. 

V3X113=196 volts. | 

In the case of a balanced load such as 
here described the voltage across one 
phase of it equals the line voltage divid- 
ed by V3 and is thus 

Ep=191/V3 
=110 volts. 

Observe that this is less than the volt- 
age across one phase of the generator. 

Answer to Question b. 

In a balanced three-phase system as 1s 
here described the voltage between the 
neutral of the generator and the neutral 
of the load is zero if the phase voltage of 
the generator contains no third harmonic. 
If, however, the phase voltage of the gen- 
erator contains a third harmonic, a volt- 
meter connected between the neutral 
points will indicate the full value of this 
harmonic. 

E=50/V2 
=35.4 volts. 

Answer to Question c. 

The voltage across each phase of the 
load consists of a fundamental and a 
fifth harmonic. 

At 60 cycles, x =6.28X60X0.025 
=9.43 ohms. 

Xe 10°/6.28 30030 
=47.1 ohms. 

xe==10°/6.28X 60X30 
=88.4 ohms. 

Xce—=10°/6.28 30030 
=17.7 ohms. 

x —88.4—9.43 

=79.0 ohms. 
predominates at this fre- 


At 300 cycles, 
At 60 cycles, 
At 300 cycles, 
At 60 cycles, 


The capacity 
quency. 
At 300 cycles, <z =47.1—17.7 
=29.4 ohms. 
The inductance predominates at this 
frequency. 
By [5a] Z’=V20°+79" 
=81.5 ohms. 
Z*=V20429.4 
—35.6 ohms. 
[’=150(/V2X81.5) 
=1.30 
I*=40/ (V2X35.6) 
=0.795 
Z' = V 20°+9.43" 
=22.1 
Z* =V 20447.12 
=51.2. 
E' =1.30X22.1 
==28.7 
E” =0.795X51.2 
=40.7. 
E, = VBP OT 
=49.8 volts. 
This is the voltage across each reactor. 
By [3a] E'e=1.30X 88.4 
=115 
EY:=0.795X17.7 
=14.1. 


By [3a] 


By [5a] 


By [3a] 


By [44a] 
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Ec=V115"+-14.1? 

=116 volts. 

This is the voltage across each con- 
denser. 

Answer to Question d. 

The components of the line current 
have already been found in the preceding 
question. 


By [44a] 


J=V1.30?-+-0.795? 
=1.52 amperes. 

Answer to Question e. 

The true power input to any three-phase 
system, whether balanced or unbalanced, 
can be measured with two wattmeters, 
provided there is no neutral conductor. 
The power absorbed by each phase of this 
load is 

P,=PR : 
=1.527<20 
=46.2. 

The total power is 346.2139 watts. 
This would be the sum of the wattmeter 
readings. 

Part II. Answer to Question a. 

When the neutral point of the load is 
connected to the neutral point of the gen- 
erator, the current in each phase of the 
load will be determined by its con- 
stants and by the voltage of each 
phase of the generator. Any har- 
monic that may be in this voltage will 
produce the same harmonic in the phase 
current. Before the neutral connection is 
made, all of the harmonics except the 
third and its multiples are effective, and 
if the load is a balanced one none of these 
harmonics will be altered when the neutral 
connection is made. Thus with a bal- 
anced load the only result of connecting 
the neutral points will be to produce a 
third harmonic component, or some mul- 
tiple of the third, in the phase current. 

The solution of Part IJ may be ob- 
tained by adding to the solution of Part I 
the effect of the third harmonic compon- 
ent in the current. 

At 180 cycles x" =6.28X1800,025 

=28.3 
ZOND 
=34.7 ohms. 
#°e=10°/6.28 18030 
=29.5 
z” —=29 5—98 3 
— 1,2, 

The effect of the capacity predominates 
slightly. 

Z'"=V20°41.2? 
=20.0 ohms, 

The third harmonic component of the 
phase current is 


I” =50/ (V2X20.0) 
=1.77 amperes. 
In Part I the phase current was 1.52 
amperes. The current in this case is 
by [43a] I=V1.5274-1,77? 
=2.33 amperes. 
This is the line current. 
Answer to Question b. 
If there is no third harmonic compon- 
ent, or multiple of the third, in the phase 
voltage, it makes no difference whether 
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or not the neutral connection is made, 
provided the load is a balanced one. In 
this case there would be no current in 
the neutral connection. Since the third 
harmonic components of the phase volt- 


-ages are in time phase, the currents that 


they produce in the balanced phases will 
also be in time phase. The current in the 
neutral connection will be the sum of 
three equal currents which are in time 
phase and it is thus equal to three times 
the phase current. The neutral current 
in this case is 
In==31.77 
=5.31 amperes. 


Answer to Question c. 

The fundamental and fifth harmonic 
components of these voltages are not al- 
tered by making the neutral connection. 
The third harmonic component in the 
voltage across the reactor is 

E'"=1.77X34.7 
=61.4. 

The voltage across the reactor is 
by [44a] E,=V49.8°+61.4 | 

=139 volts. 

The third harmonic component in the 
voltage across the condenser is 

El e=1.77 XK 29.5 
=52.2. 

The voltage across the condenser is 
by [44a] E-=V116?+52,2? _ 

=79.0 volts. 


Answer to Question d. 

The only difference in the two cases is 
that there is now a third harmonic cur- 
rent in the current coil of the wattmeter. 
Since, however, there is no corresponding 
harmonic in the voltage across the po- 
tential coil—s. e. the line voltage—the 
readings of the wattmeters will not be 
affected. A wattmeter will only give a 
steady deflection when the current and 
voltage are of the same frequency. The 
sum of the readings will be 139 watts. 


Answer to Question e. 

The resistance loss due to the funda- 
mental and the fifth harmonic will not be 
changed. The loss due to the third har- 
monic per phase is 

P'"=1.7720 
=62.6 watts. 

The loss in the three phases is 

3X 62.6=188 watts. 

The total power delivered is 

P=139+188 
=327 watts. 

When a three-phase system has a neu- 
tral conductor, the power supplied will 
often not be correctly measured by the 
two-wattmeter method. In the present 
case the power loss due to the third har- 
monic is greater than that due to the 
fundamental and the fifth harmonic com- 
bined. 

This is because the circuit is nearly in 
resonance for the third harmonic. 


This concludes the series of electrical 
engineering problems, which was begun 
in the issue of September 5, 1914. 


Vol. 66—No. 24 


Chicago Vehicle Meeting. 

At the meeting of the Chicago Sec- 
tion, Electric Vehicle Association of 
America, held on June 8, it was found 
necessary to change the announced pro- 
gram, and an explanation was given by 
Wilton Bentley, of the K-W Battery 
Company, of the system of renting 
storage batteries by that company. 

Batteries are rented at a stated rate 
per month for passenger vehicles or 
electric trucks, the price being deter- 
mined by the size of battery alone. 
This rental covers all battery expenses, 
except charging. As service is the 
largest question involved in the use of 
batteries, this should prove a very 
satisfactory scheme to battery users, as 
they are guaranteed a maintenance of 
battery capacity. This is also advan- 
tageous to the company, as the battery 
can be handled in the manner in which 
they consider best as regards renewals, 
etc. It was decided that rental upon 
a monthly basis was the only practical 
scheme, although it is recognized that 
time alone is not a measure of the real 
cost. The amount of monthly rental 
must, of course, be based upon aver- 
age conditions of use. Contracts are 
nct made for a less period than one 
year. A plan is in effect whereby gar- 
age owners can co-operate in this 
method of providing users with bat- 
tery service. 

It was also announced at this meet- 
ing that the Baker Motor Vehicle Com- 
pany and the Rauch & Lang Carriage 
Company, of Cleveland, O., had con- 
solidated under the name Baker R. & L. 
Company. The officers of the new 
company are: C. L. F. Wieber, presi- 
dent; Fred R. White, first vice-presi- 
dent; Charles E. J. Lang, second vice- 
president; R. C. Norton, treasurer; 
George H. Kelly, secretary; F. W. 
Treadway, counsel. 


— ee 


New Officers of Illuminating 
Engineering Society. 

At the recent election of the Illum- 
inating Engineering Society, the fol- 
lowing officers were elected for a term 
beginning October 1: 

President, C. P. Steinmetz. 

Vice-presidents, Clarence L. Law, J. 
L. Minick. 

General secretary, Alten S. Miller. 

Treasurer, L. B. Marks. 

Directors, W. A. Durgin, M. Luck- 
iesh and J. A. Norcross. 

Officers of sections were elected in 
conformity with the ticket, as given in 
the issue of May 8, page 850. 

The proposed constitutional amend- 
ments were adopted. These provide 
for an additional grade of membership, 
and make the annual dues in the 
future $10.00 for members, and $5.00 
for associate members. 
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NATIONAL DISTRICT HEATING 
ASSOCIATION. 


Seventh Annual Convention Held at 
Chicago, June 1 to 3. 


The seventh annual convention of 
the National District Heating Asso- 
ciation was held at the Hotel Sherman, 
Chicago, Ill, on June 1, 2 and 3. The 
total attendance was 259, made up of 
99 active members, 101 associate mem- 
bers and 59 ladies. 

The first session was called to order 
by President H. R. Wetherell at 10:30 
a m. on Tuesday. Harry Miller, pros- 
ecuting attorney for the city of Chi- 


= cago, was introduced in place of Mayor 


Thompson to welcome the delegates to 
the convention. He made an appropri- 
ate address, which was responded to 
by Davis S. Boyden. 

President Wetherell then delivered 
his annual address. He said that half 
of the district heating companies 


claimed that they were not making. 


money. These are usually the com- 
panies who do not know how much 
steam they are sending out per square 
foot of radiation connected, what their 
line loss amounts to, what revenue they 
are receiving per square foot or per 
pound of condensation. Frequently 
there is no one person in direct charge 
of the heating department. He said the 
day has come when steam heating 
should not be looked upon as a by- 
product of electric operation, to be giv- 
en away at cost or at a loss to secure 
the electric business. With modern 
heating systems and proper attention 
and engineering, steam can be sold by 
meter rate at a cost which is attractive 
to the customer and which pays a good 
revenue to the company. He consid- 
ered the public service commission a 
good thing for the district heating com- 
pany. In the case of 90 per cent of 
the companies which are losing money 
in their heating departments it is not 
due to excess cost of operation, but to 
too low charges. If the customers were 
put on a meter rate and taught how 
to regulate their service, their season’s 
charge could be reduced from the flat rate 
and the company could make money at 
the same time. He advocated full pub- 
licity and attention to helping custom- 
ers secure the most efficient service. 
The choice and the construction of the 
customer’s heating system should also 
receive consideration. 

The secretary, D. L. Gaskill, then 
submitted his report, which showed a 
balance in the treasury of $1,053. This 
is the most satisfactory condition of 
the finances since the birth of the As- 
sociation. The total membership at 
present is 344, an increase of 15 per 
cent over last year. District heating 
is beginning to spread in Europe, and 
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he recommended steps to increase the 
foreign membership of the Association. 

The report of the auditing commit- 
tee, which found the accounts correct, 
was then presented by D. S. Boyden. 

Secretary Gaskill read a communica- 
tion from Lieut. A. Beau Vuenne, who 
is serving in the French army. This 
communication was written from the 
field and expressed his regret at his 
inability to attend the convention. A 
motion was passed instructing the sec- 
retary to send him the compliments of 
the members, and wishes for his safe 
return. 

Secretary Gaskill then presented the 
report of the Executive Committee. 
Upon recommendation of the Commit- 
tee, 26 Class A members, 20 Class B 
members, 4 Class C members and 13 
associate members were elected. 

The president then appointed as a 
Nominating Committee E. L. Wilder, 
F. B. Orr and C. H. Spiehler. 

The report of the Station Record 
Committee was then presented by A. 
P. Biggs, chairman. This consisted 
principally of a study of franchises 
and was accompanied by a table giving 
the details of the franchise provisions 
of 19 operating companies. All of the 
franchises collected have been mounted 
in the Association Book of Forms, 
which is kept in the secretary’s office 
and is available for reference there or 
at the home of the person desiring it. 
An appendix to the report contained 
useful data on steam consumption in 
different types of buildings, the cost of 
trench work and paving, and references 
to authorities on franchise matters. 

The discussion of this report was 
taken up at the afternoon session, and 
was participated in by Davis S. Boyden, 
George N. Martin, C. R. Bishop, D. L. 
Gaskill and C. A. Gillham. Mr. Mar- 
tin suggested that a compilation with 
respect to rates would be equally use- 
ful to that on franchises. Mr. Bishop 
suggested that the committee formulate 
a model franchise. He had found that 
many franchises contained objection- 
able features. He knew of one com- 
pany which was struggling along under 
a franchise which fixed a maximum flat 
rate. Mr. Gaskill also advocated a 
model form of franchise. 

The afternoon session was opened 
by an address by John F. Gilchrist, 
vice-president of the Commonwealth 
Edison Company and also of the Illi- 
nois Maintenance Company, of Chi- 
cago. The last named company was 
organized as a result of the necessity 
experienced by the Edison Company 
to operate steam-heating plants in or- 
der to obtain contracts for supplying 
electric power to buildings which had 
previously operated a combined heat- 
ing and power plant. Where steam 
contracts have been taken in connec- 
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tion with electric contracts, the priv- 
iliege is reserved of operating the heat- 
ing in connection with the heating for 
other buildings in the locality. As a 
result a business has grown up which 
consists of a large number of centers 
for steam heating which may supply 
one or more city blocks. Concentra- 
tion of production in this way permits 
certain economies. There is sometimes 
a disadvantage, however, where heating 
is sold on a flat-rate basis, that con- 
sumers will require greater service than 
when operating their own plant. lf 
the steam is sold on a meter basis there 
is greater identity of interests, and it 
is easier to build up a profitable steam 
business. Other advantages of concen- 
trating steam production are the reduc- 
tion of smoke, the reduction of fire 
hazards, a lessening of traffic conges- 
tion in the streets through handling 
fuel and ashes in large quantities in 
motor trucks, and a conservation of 
coal through more efficient firing. The 
distribution of heat, like the distribu- 
tion of electrical energy, is a natural 
monopoly which should be operated as 
such in every community. It should, 
of course, be subject to regulation by 
the proper regulative body. The pos- 
sibilities of the business are enormous 
when one considers what a small per- 
centage of citizens in any large city are 
supplied with central-station heat. 
The report of the Public Policy Com- 
mittee was then presented by D. L. 
Gaskill. This was discussed by C. R. 
Bishop, E. L. Wilder and others. 


Underground Construction. 


At the session on Wednesday morn- 
ing three additional members were 
elected, and the report of the Commit- 
tee on Underground Construction was 
then presented by its chairman, H. A. 
Woodworth. 

This report summarized the answers 
received from a number of operating 
companies regarding a list of subjects 
dealing with operation. The replies 
show that there is a wide variation in 
the methods used throughout the coun- 
try, but these variations are not due to 
geographical location or climatic con- 
ditions. Standardization is evidently a 
great need. Suggestions for standard 
practice are given. In certain cases 
the committee has received additional 
information from special researches 
and from persons having access to re- 
liable data. The report includes a pa- 
per by H. O. Garman, engineer of the 
Public Service Commission of Indiana, 
on “Evaluation of Heating Utilities in 
Indiana.” The final section of the re- 


port is devoted to a description of un- 


derground insulation and conduits as 
they are placed upon the market by 
various engineering and manufacturing 
companies. 

This report» was discussed by A. C. 
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Rogers, Byron T. Gifford, R. C. March, 
Edwin L. Wilder, George W. Martin, 
R. D. DeWolf, J. C. Hobbs, H. G. D. 
Nutting and Davis S. Boyden. Mr. 
Rogers advocated mains of small ca- 
pacity with high velocity, as this will 
reduce the line losses. He advocated, 
however, the reduction of friction in 
trunk lines as compared with service 
Pipes. He also disagreed with the com- 
mittee’s statement that steel pipe would 
outlast wrought-iron Ripe. 

Mr. Gifford stated that the average 
company did not analyze its operation 
carefully enough to know whether or 
not it was making money. Mr. Nut- 
ting also emphasized this point. 

Bleeder Turbines. 

The next paper presented was by F. 
W. Laas, entitled “Operating Experi- 
ences with Bleeder-Type Turbines.” 
This paper gave an account of his ex- 
pertences with this type of turbine, be- 
ginning in the early days when they 
` were first introduced. Some of the 
necessary requirements were empha- 
sized and the operating advantages 
pointed out. Among these is the fact 
that in case of a sudden peak load or 
an accident in the boiler room all the 
available steam can be used temporar- 
ily through the turbine condensing. 
He had not found any difference in 
circulation depending upon whether 
the supply of steam was pulsating. As 
an illustration of the loss in capacity 
under maximum conditions a certain 
3,500-kilowatt turbine bleeds sufficient 
steam at 16 pounds back Pressure to 
supply 400,000 square feet of radiation, 
with 10-per-cent loss in the mains. At 
the same time, it develops a maximum 
of 3,000 kilowatts. Running condens- 
ing it will develop 4,500 kilowatts. To 
get the best possible returns from 
bleeder operation, especial considera- 
tion should be given to the selection 
of the proper size and range as deter- 
mined by the electrical, heating and 
pressure conditions, and their contro] 
at different times. Generally speaking, 
the electrical load should overbalance 
the heating load. 

This paper was discussed by George 
C. Daniels, C. A. Hoppin, R. D. De- 
Wolf, H. G. D. Nutting, N. G. Rein- 
icker, J. C. Hobbs, L. S. Shaw and 
Davis S. Boyden. Mr. DeWolf has had 
experience with bleeder turbines in 
Rochester, N. Y., and considers their 
use favorably. He did not consider it 
necessary that a bleeder turbine should 
deliver a constant pressure, as a re- 
ducing valve can be used between it 
and the heating line. Means must be 
installed to prevent one turbine from 
Lackfeeding into the other and causing 
it to run away. No trouble has been 
experienced in operating these tur- 
bines. Their capacity is 7,500 kilowatts, 
and bleeding cannot be done with a 
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load of less than 2,000 kilowatts. The 
Station is equipped for metering the 
steam and hence the monthly evapora- 
tion of the station is known. The total 
amount of coal used can be split into 
two parts, one part being the amount 
required to generate as much steam as 
is sent out to the heating line at the 
average rate of evaporation, and the 
difference between that and the total 
amount of coal burned is charged up 
against the generation of electric en- 
ergy. Other boiler-room expenses are 
apportioned in the same ratio. Fixed 
charges against heating are based on 
the extra investment required to carry 
the heating load, consisting mainly of 
piping and auxiliaries. The existence 
of an electric-street-railway load per- 
mits bleeding during the morning 
steam peak. The bleeder turbine works 
out much more efficiently under these 
conditions than where no such load 
exists. 

Mr. Shaw favored the use of a tur- 
bine with hot-water heating, and told 
of a case where the return water was 
brought into the condenser and had its 
temperature raised 15 degrees. The 
vacuum was not so high as during oth- 
er seasons of the vear, but was always 
better than 22 inches. 

Educational Committee. 

The session on Wednesday afternoon 
was opened with a report of the Educa- 
tional Committee, which was presented 
by Davis S. Boyden, chairman. 

The work of the committee was di- 
vided among the different members and 
covered the following subjects: estab- 
lishment of a standard for transmission 
losses from buildings of all construc- 
tions; establishment of standard meth- 
ods of proportioning direct radiation 
and standard sizes of steam and return 
mains; establishment of a standard co- 
efficient for heat losses effected by wind 
movement; establishment of standard 
heating elements for cooking apparatus, 
with special reference to low-pressure 
steam. The second part of this re- 
port is devoted mainly to data required 
in estimating an installation for heating 
buildings by direct radiation. In addi- 
tion many useful hints are included 
covering operating conditions. A study 
of the wind effect upon heating modi- 
fies the constant given last year. 

This report was discussed by H. A. 
Austin, E. A. May, James A. Donnelly, 
R. D. DeWolf, H. G. D. Nutting, R. C. 
March, H. R. Wetherell, C. A. Hoppin, 
J. G. DeRemer, S. T. Mason, A. E. Bet- 
tis, H. A. Woodworth and Byron T. 
Gifford. | 

Mr. May told of independent investi- 
gations to determine radiation con- 
stants, and said that great variation in 
the coefficients had been found due to 
position of radiator in room, conditions 
uf surface, surroundings, etc. Some of 
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his figures checked with those of the 
committee, but others did not. He con- 
sidered the question as to whether the 
use of variable coefficients was the 
right method of taking care of such 
variations. The difference in the effects 
of radiation and convection is an im- 
portant problem. 


A number of the speakers told cf 
successful installations for the use of 
low-pressure steam for heating and 
cooking operations, and it was gen- 
erally agreed that this method was en- 
tirely feasible where installations are 
properly made. In many cases better 
results are obtained with low-pressure 
steam than with high-pressure steam. 

A motion was carried at this session 
Garecting the secretary to obtain a 
copyright upon the proceedings of the 
convention. 

In the absence of the author, Secre- 
tary Gaskill then presented a paper by 
C. F. Oehlman entitled “Commercial 
End of the Heating Business.” This 
paper described the practice of the 
Denver Gas and Electric Light Com- 
pany. This company’s rates for heat- 
ing are a combination of a fixed charge 
and a consumption charge, the former 
being based on the cubical content of 
the building, exclusive of basement and 
courts. Full information regarding a 
building is recorded upon a “house 
card” as soon as an inquiry is received. 
As the transaction progresses addition- 
al data are added and the cards are 
permanently filed. Condensed records 
of the business with each customer are 
prepared at the end of the year, and an 
analysis made showing the average rey- 
enue received per thousand cubic feet 
heated and per thousand pounds of 
condensation. This record is very valu- 
able in new-business work in answer- 
ing complaints. Buildings are divided 
into 13 different classes and separaie 
figures computed for each classification. 
Customers are instructed in the best 
method of operating a heating- system 
and occasional inspections are made. 
At the time of connecting a customer 
a service installation charge of $3.00 
per lineal foot is made, measured be- 
tween basement wall and street main. 
A curb valve is installed by the com- 
pany, but the house valve left for the 
heating contractor. All complaints are 
received by the Commercial Depart- 
ment and turned over to the Trouble 
Department, which makes an inspec- 
tion and remedies the fault if possible; 
otherwise gives advice as to the best 
course. The company does not as- 
sume the responsibility for proper op- 
eration of a system. Constant efforts 
are made to bring about closer rela- 
tions with heating contractors, and the 
latter are requested to submit plans 
prior to letting of contracts. Unusual- 
ly high bills are usually traced to 
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wasteful methods. Meters are reread 
and tested when customers so desire. 
A night patrol system is in effect, 
which provides for turning steam off at 
the curb at night when desired by a 
customer whose tenants are found to 
waste steam. This service is furnished 
without charge and grows in popular- 
ity. 

This paper was discussed by C. A. 
Gillham, C. R. Bishop, B. T. Gifford 
and H. R. Wetherell. Mr. Gillham fav- 
ored extending responsibility beyond 
the inlet valve, as this tended to make 
satishied customers and increase the 
ability to collect a fare rate. Mr. 
Bishop found it necessary to inspect 
customers’ premises. Mr. Gifford told 
cf a recent decision of the Railroad 
Commission of Wisconsin that the op- 
erating company is the one to decide 
the amount of radiation required in a 
building and the layout of the piping, 
as well as the sort of service line lead- 
ing into the building. Mr. Wetherell 
stated that his company made out the 
specifications for interior piping of ev- 
ery building that is connected with the 
mains. The expense incurred is well 
worth while. Architect and steam fit- 
ter are protected by this method, and 
the inspection prevents the installation 
ot work which is not according to spec- 
ifications. It is thus impossible for a 
contractor to take a job at a cut price 
and skimp it. 

Election of Officers. 

The election of officers followed this 
discussion and resulted as follows: 

President, Davis S. Boyden, Boston, 
Mass. 

Vice-presidents, Byron T. Gifford, 
‘Grand Rapids, Mich.; George W. Mar- 
tin, New York, N. Y.; William S. Mon- 
roe, Chicago, III. © 

Secretary-treasurer, 
Greenville, O. 

Members of Executive Committee, 
Thomas Donahue, Lafayette, Ind.; C. 
F. OehIman, Denver, Colo. 


Hot-Water Heating. 

On Thursday morning the session 
opened with the presentation of a pa- 
per entitled “The Hot-Water Heating 
System in the Grand Central Termi- 
nal,” by W. G. Carlton, New York 
City. This paper described the heating 
system installed in the group of build- 
ings which partly cover the under- 
ground trackage in the Grand Central 
Terminal in New York City. There 
are ten buildings in this group, vary- 
ing from 6 to 28 stories in height, and 
aggregating a total contents of about 
50,000,000 cubic feet. Heat is supplied 
through hot water circulated from the 
terminal service plant and supplied at 
three different pressures, depending on 
the height of the building. Electrically 
driven centrifugal circulating pumps 
are used. These can be adjusted in 


D. L. Gaskill, 
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speed from 500 to 1,000 revolutions 
per minute. Venturi meters are used 
on the main supply lines and at the en- 
trance to each building where service 
is given. Recording thermometers are 
installed, one on the supply and one 
on the return line for each building. 
The heat furnished each building is 


computed from the amount of water 


furnished and the difference in temper- 
ature between the supply and return 
lines. Heat is charged for on the basis 
ot 1,000,000 British thermal units as the 
unit of charge. During the heating sea- 
son about 250,000 such units are sup- 
plied. 

This paper was discussed by George 
W. Martin, P. Junkersfeld, S. M. Bush- 
nell, H. G. D. Nutting, R. D. DeWolf, 
A. C. Rogers, D. S. Boyden, J. C. 
Hobbs and Mr. Carlton. Among the 
points brought out in the discussion 
was that hot-water heating was se- 
lected in preference to steam on ac- 
ccunt of the mains running in an in- 
closed space occupied by the railroad 
tracks; consequently if a pipe should 
break this would involve much less 
trouble with hot water than with steam 
under either low or high pressure. The 
high-pressure hot-water system used 
for the highest sections of the buildings 
has caused no trouble from leaking 
joints. Although charging on a basis 
of thermal units involves considerable 
computation and would not be prac- 
tical for small customers, this has not 
caused any difficulty in the Grand Cen- 
tral system because the computations 
were made by an attendant who had 
considerable time to spare. No trou- 
ble has been experienced with the Ven- 
turi meters. Mr. Carlton raised the 
question as to whether a higher rate 
should be charged for hot-water heai- 


ing than steam heating, in view of the . 


fact that much better regulation is pos- 
sible with the former system. There 
was no agreement by the speakers on 
this question. 

Secretary Gaskill at this point an- 
nounced that he had received from R. 
D. DeWolf, of Rochester, a check pay- 
able to the association for $202.58, this 
being the balance left from the Enter- 
tainment Committee’s fund for the 
Rochester convention last year. The 
committee was thanked for this gift. 
The amount was turned over to the 
Executive Committee. 

The report of the Station Operating 
Committee was then presented in ab- 
stract by Byron T. Gifford, of the 
American Public Utilities Company, 
Grand Rapids, Mich., chairman. This 
report is a comprehensive one, con- 
taining a mass of data and curve sheets 
on the operation of central heating 
plants. Report was made of a test on 
a boiler plant in which the performance 
was greatly improved by more careful 
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Operation in accordance with the rec- 
ommendations of the committee’s 1914 
report; also after putting into effect 
the suggestions for increase in capacity 
and efficiency recommended at that 
time. Valuable data were reported on 
station operating costs. The proper 
accounting of operating costs was em- 
phasized and suggestions made for five 
detailed classifications that should be 
followed. Much of the report dealt 
with the discussions of various kinds 
of coal and valuable data were given 
cn the types of coal best suited to vari- 
ous types of stokers. Suggestions were 
given on improving the firing of coal. 
A new type of flow meter was de- 
scribed, also a unique water-softening 
plant. An appendix gave the charac- 
teristics of several hundred kinds of 
coal used in power-plant service. 

The discussion of the report was 
opened by Joseph Harrington, Chicago. 
He showed the importance of close at- 
tention to the boiler room in order to 
secure efficient operation of the plant 
and stated that doubtless some three- 
quarters of all the central stations and 
boiler rooms in the country could be 
improved very decidedly by proper at- 
tention to this part of their operation. 
Even though a plant may be apparent- 
lv well designed and operated, a check 
must be kept (preferably by the use of 
recording instruments and accurately 
kept records) on the performance from 
day to day. These records must be 
studied and analyzed if efficient com- 
bustion is to be maintained. A simple 
form of daily report was presented as 
a convenient means for checking the 
operations. The time required for an- 
alyzing the records will be well spent 
in the increased efficiency attained 
thereby. In closing his remarks, Mr. 
Harrington referred to trials that have 
been going on for some time on the use 
cf powdered coal as a fuel and he pre- 
dicted that its use would be found to be 
so advantageous as to produce almost 
a revolution in boiler-plant practice. 

George P. Higgins, Detroit, also re- 
ferred to tests made with powdered 
coal and pointed out some of the difi- 
culties that are met with this form of 
fuel, but which in all probability will 
be solved satisfactorily in the very near 
future. George W. Martin, New York 
City, referred to the test of the New 
York boiler plant mentioned in the re- 
port. J. G. DeRemer, North Tonawan- 
da, N. Y., spoke of some very simple 
methods by which the efficiency of the 
boiler plants was increased. He com- 
mented on many of the data presented 
in the report and then referred to the 
importance of considering the commer- 
cial end of the heating business. He 
felt that extremely much attention has 
been given to the physical and operat- 
ing features of heating systems, but 
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practically none to the matter of in- 
creasing the business by securing new 
customers. Very few heating compa- 
nies employ solicitors to increase their 
heating load. This is in very decided 
contrast to the practice of central-sta- 
tion companies in the electric field. 

At the afternoon session the discus- 
sion of the report was continued. F. 
F. Vater, Chicago, referred briefly to 
the subject of water softening and H. 
G. D. Nutting, Milwaukee, Wis., de- 
scribed a plant in which a water soften- 
er was installed to good advantage. 
However, he did not think it was prac- 
tical to carry water softening to the 
point of zero hardness, because in or- 
der to eliminate the last few grains of 
solids the cost of the softening plant 
would become prohibitive. Mr. Vater 
replied that in some instances condi- 
tions would justify getting an extreme- 
ly low degree of hardness, whereas in 
many cases this would not be war- 
ranted. The question is not so much 
the amount of hardness present, but as 
to what constitutes the hardness. Tf 
this is due to high sulphate content, 
which results in a cement-like scale in 
boilers, this becomes a very serious 
problem. 

President-elect Boyden, referring to 
the use of powdered fuel, called atten- 
tion to the agitation aiming to use 
crude oil in atomized form and sug- 
gested that the Station Operating Com- 
mittee consider the subject in its next 
year’s report. Mr. Gifford, on behalf 
of the committee, said that this point 
and other matters brought out by the 
discussion would be considered during 
the ensuing year. 

Exhaust Versus Live Steam. 

The last paper to be presented was 
one by C. C. Wilcox, entitled “A Pres- 
sure Survey Study Constituting a Re- 


port on Comparative Use of Exhaust 


and Live Steam for Heating.” This 
investigation grew out of a series of 
experiments carried out by the Central 
illinois Light Company. Experiments 
were made at Peoria and Pekin, Ill. At 
the Pekin station, which is connected 
to Peoria by a transmission line, just 
enough electric current is usually gen- 
erated to furnish sufficient exhaust 
“steam to meet the demands of the 
heating system. Comparative records 
were obtained with exhaust steam and 
live steam for heating, measurements 
being made of the quality of the steam, 
the rate of flow, the pressure at dif- 
ferent points of the pipe, the amount 
of condensation, the amount of feed 
water, the amount of coal consumed, 
etc. Detailed results are given. The 
results indicate that the heat consump- 
tion for a heating system under similar 
weather conditions is practically the 
same for either live or exhaust steam; 
that the weight of steam sent to the 
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heating system increases as the heat 
content of the steam diminishes; that 
the carrying of an electric load in ad- 
dition to the heating load cannot be 
accomplished without an increase in 
fuel; that the main condensation with 
live steam is less than with exhaust 
steam; that the pressure drop between 
Station and end of line is more with 
exhaust steam, which is attributed to 
the higher velocity necessary; that pul- 
Sations in pressure caused by the en- 
gine exhaust are not appreciable very 
far from the source. 

This paper was discussed by H. A. 
Woodworth, C. A. Hoppin, R. D. De- 
Wolf, George W. Martin, H. R. Weth- 
erell, Charles R. Bishop, W. T. Bayn, 
J. D. DeRemer, L. T. Mason, Davis S. 
Boyden, Byron T. Gifford, H. G. D. 
Nutting, Henry Meyer and A. C, 
Rogers. It was brought out that there 
is a very prevalent opinion among op- 
erating men that exhaust steam is 
more efficient than live steam for heat- 
ing purposes, and many cases were 
mentioned where the coal consumption 
was greater on Sundays, or at other 
times when power was not being gen- 
erated, and it was necessary to use live 
steam for heating. In certain cases 
power-generating machinery has been 
installed for the sole purpose of ob- 
taining exhaust steam, the energy de- 
veloped being in some cases wasted in 
a water rheostat. In other cases it 
has been shown that more heat was 
wasted with high-pressure steam, that 
a by-pass for its use would not pass 
sufficient live steam to give satisfac- 
tory heating, or that some other op- 
erating condition was not the same 
when using the live steam as when us- 
ing exhaust steam. It was generally 


‘agreed that more tests are desirable 


Learing upon this point. 5 

Mr. Martin agreed fully with the re- 
sults of the authors, and quoted from 
two other papers presented before the 
American Society of Heating and Ven- 
tilating Engineers, which indicated the 
same conclusions. 


Comparative data obtained by Mr. 
DeRemer showed that the results in 
different cases were conflicting. In 
larger buildings the consumption of 
steam was usually appreciably greater 
when using live steam, while in small 
buildings it was less. 


Some criticisms of the test data were 
offered, especially with regard to mak- 
ing a steam test on an eight-hour run, 
but Mr. Wilcox replied that the results 
did not depend merely upon the coal 
consumption, but were verified by the 
measured condensation, which was ac- 
curate for a shorter run. Mr. Nutting 
Stated that at the state capitol in Mad- 
ison, Wis., the feed-water curve does 
not show any difference when the light- 
ing load is turned on as compared with 
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the hours when there is only a heat- 
ing load. This plant is operated by a 
high-class engineer, and the lighting 
load is quite heavy, 

A discussion was then had as to the 
advisability of publishing a quarterly 
bulletin, and a motion was passed or- 
dering the secretary to do so. Various 
resolutions were then adopted, includ- 
ing a vote of thanks to the exhibitors, 
who were invited to exhibit at future 
conventions. 

The question of securing lower rates 
for fire insurance on buildings supplied 
by district heating companies was then 
Lrought up, and as such a recognition 
of lesser fire hazard would be an argu- 
ment for using district heating, the 
Public Policy Committee was directed. 
to inquire into the matter and report 
to the Executive Committee. Secre- 
tary Gaskill pointed out that the fixing 
of rates was entirely in the hands of 
the Chicago Rate-Fixing Bureau, and 
that it was useless to take the matter 
up with any of the local inspection bu- 
reaus. 

The convention then adjourned. 

Entertainment. 

The entertainment features of the 
convention were as follows. On Tues- 
day afternoon there was a musicale 
and card party for the ladies, and in 
the evening a theater party for all. On 
Wednesday morning there was a shop- 
ping tour for the ladies, and in the 
afternoon an automobile tour. On 
Wednesday evening a banquet took 
place at the Hotel Sherman, followed 
by dancing and a special entertainment. 
On Thursday the ladies were taken on 
a shopping tour and upon a lake ex- 
cursion to the United States Training 
Ship Isle de Luzon, where luncheon 
was served. 

Exhibits. 

Exhibits were prepared by the fol- 
lowing companies and displayed in a 
room of the hotel immediately adjoin- 
ing the meeting room: Central Sta- 
tion Steam Company, Republic Flow. 
Meters Company, National Air Cell 
Covering Company, Cannelton Sewer 
Pipe Company, Illinois Engineering 
Company, E. B. Tyler, Michigan Pipe 
Company, A. Wyckoff & Son Com- 
pany, H. W. Johns-Manville Company, 
Armstrong Cork Company, Boylston 
Steam Specialty Company, Westing- 
house Electric & Manufacturing Com- 
pany, Consolidated Engineering Com- 
pany, Detroit Lubricator Company, the 
V. D. Anderson Company, American 
Radiator Company, American District 
Steam Company, G. M. Davis Regu- 
lator Company, J. C. Hornung and Jen- 
kins Brothers. 

, —e 

The concrete power station operated 
by B. W. Page, at Jackman, Me., and 
furnishing electric lighting to that town, 
was damaged by fire on June 2. 
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Filing of Schedules. The Commis- 
sion has issued a general order clas- 
sifying the service of all public util- 
ities and common carriers under its 
jurisdiction. The rate schedules of each 
public utility are to conform to this 
classification. Electric service is 
classified as (1) lighting of residences, 
(2) lighting of buildings other than 
residences, (3) electric energy used 
in lighting plants or things other than 
buildings, (4) electric energy used 
for power, (5) electric energy used for 
heat, (6) all service where a minimum 
or meter charge, or both, is made, 
(7) all service where the customer’s 
use of current is not continuous, or 
where the company’s installation is 
for a short period of time, including 
summer (or seasonal) service. 


NEW YORK—First District. 


Legislative Investigation. Governor 
Whitman has dismissed the charges 
against the public service commission- 
ers made in the report on the recent 
legislative investigation of the First 
District Commission. The Governor 
says: “In fact, so far as I am at pres- 
ent advised, and so far as this record 
discloses, notwithstanding what may 
have appeared at any time in the pub- 
lic press, the personal integrity of 
these commissioners has not been im- 
pugned,” and concludes that he does 
not find in the record “proof of such 
inefficiency as is contemplated by the 
statute which gives the Governor the 
right of removal.” 

The only criticism of the Commis- 
sion made in the Governor’s statement, 
is the charge that informal complaints 
were not satisfactorly handled, and he 
says that the commissioners should 
have had a direct supervision of the 
handling by the subordinates of these 
informal complaints. 

Chairman McCall has appointed 
Commissioners Williams and Hayward 
to look after the informal complaints, 
to note the progress made in satisfac- 
torily disposing of them, and to decide 
if any are important enough to be 
taken up as formal proceedings. 
These commissioners are also at work 
reviewing the orders of the Commis- 
sion to decide which of them should 
be rescinded and which of them have 
been neglected and ought to be fully 
enforced. 


Public Service Commissions 


Conducted by William J. Norton 
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Second District. 

New York Telephone Company. An 
opinion has been issued by the Com- 
mission approving of the cancellation 
by the telephone company of a num- 
ber of obsolete contracts which are 
not in conformity with the recently 
adopted rates in New York City. The 
action of the company was delayed 
until the Commission could determine 
the number and character of the con- 
tracts affected. It was found that the 
proposed change would not result in 
a general increase in rates, but that it 
was a desirable and necessary move 
toward the elimination of unjust dis- 
criminations. About 1,700 subscribers 
now holding old contracts for low or 
flat-rate service, will be placed on the 
same basis with the more than half 
million other subscribers in the city 
of New York. The statement of the 
Commission is as follows: “In the 
cancellation of all discriminatory and 
preferential contracts the telephone 
company by its own action has re- 
lieved the Commission of the duty 
which the Legislature evidently con- 
templated should sooner or later be 
performed through the issuance of an 
order requiring precisely such action, 
if, after the lapse of a reasonable 
period—and it would seem from every 
point of view that the five years which 
have elapsed since enactment of the 
law must be considered such reason- 
able period—the corporation itself 
should not have acted upon its own 
initiative. The manifest spirit and in- 
tent of the law jis that no discrim- 
inatory contracts or practices which 
afford one telephone subscriber or lo- 
cality any advantage over other sub- 
scribers or localities similarly situ- 
ated, shall be permitted; and the 
statute has been construed by the 
Commission as intending that within 
a reasonable time after its enactment 
all such discriminatory contracts and 
preferences shall be terminated and 
discontinued.” 


OHIO. 

Union Gas and Electric Company. 
The Commission has handed down its 
valuation of the electric property of the 
Union Gas and Electric Company, of 
Cincinnati. The valuation is only ten- 
tative, and the company has 30 days 
within which to file objections to any 
estimates deemed to be unreasonable. 
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The reproduction cost new of the 
bare physical property as found by the 
Commission is very close to the figure 
in the company’s valuation. The com- 
pany-claims $8,770,695, while the city, 
in the report prepared by Mr. King. 
allowed $6,881,452. The Commission’s 
figure is $8,408,707. 

The following table will afford a 
comparison of the allowances added to 
this basic figure in the three valuations: 


City by 
Com- Mr. King’s 
Company mission Report 


Reproduction 
new value..$8,770,695 $8,408,707 $6,881,452 
Preliminary 
investi- 
gation ...... 
Overhead 
Workin 
capita axed 
Cost of de- 
veloping 
business .... 2,716,765 
Cost of 
financing . 2,650,263 
Value of 


franchise .. 5,681,600 


250,000 241,305 
. 1,641,724 945,980 1,071,442 


226,852 110,108 241,673 


312,000 


ae 
ION. sisis: $ 703,169 $1,566,520 $1,104,134 


Total ........$20,934,730 $8,451,580 $7,090,433 
114,951: 266,961? 82,5271 


Grand 
Total ........$21,049,681 $8,718,541 $7,172,960 


1 Outside city. 

Mr. King in his report gives $7,952,- 
894 as the reproduction value of the 
electric property chargeable to Cincin- 
nati, which amount includes his allow- 
ance for overhead costs. In his report 
he states that the overhead amounts to 
15.57 per cent of the base cost. From 
these facts the figures in the city’s val- 
uation in the above table are computed. 

——_——_.»--- 


Public Utility Provisions of New 
York Constitution. 


Commissioners McCall and Van Sant- 
voord, of the New York Public Serv- 
ice Commission, and Ex-commissioner 
Decker, recently appeared before the 
Public Utilities Committee of the Con- 
stitutional Convention of New York 
State in a hearing regarding propos- 
als to make the public service commis- 
sions constitutional bodies. All three 
pleaded for constitutional safeguards 
against removal for political reasons. 
They agreed that the terms of commis- 
sioners should be extended to 10 
years, and Mr. McCall urged an in- 
crease in salaries. Mr. Van Santvoord 
favored removal from the legislature of 
the power to regulate rates by enact- 
ment. 


2 Not used and useful. 
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Electrically Driven Shingle Mill. 


The only completely electrically 
driven shingle mill in the Northwest 
and perhaps in the world—a mill where 
belts and shafting are largely elimi- 
nated, is that of the C. B. Lumber & 
Shingle Company, of Everett, Wash. 
This company had signed the contract 
for a belt-driven shingle mill, but it 
was brought to the attention of its of- 
ficials at the last moment that there 
was an advantage in an electrically 
driven mill, and a proposal for such an 
installation was secured from Gray and 


Wile 


nie 


Fig. 1.—Distribution Panel. 


Barash, of Seattle, who afterwards did 
the work. 

As they had already purchased their 
engine it became necessary to increase 
the size of the main shaft and to have 
the main belt pulley redesignéd into a 
flywheel, which was very cheerfully 
done by the builders of the engine, and 
a 350-kilowatt, 440-volt, three-phase 
alternator was designed for direct con- 
nection to this engine and the rotor 
of the same was pressed onto the shaft 
of the (See Fig. 2.) After 
making these changes it was a com- 
paratively easy matter to make the 
necessary alterations to do away with 
the belt-driven shingle machines. 


engine. 


Fig. 1 shows the method of install- 
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dust-collecting system which practically 


ing power circuits, the same being run does away with all cedar dust, giving 


Fig. 2.—Generating Set. 


from the main distribution panel in 
conduit. There is a separate circuit 
for each machine, which is a very great 
convenience in locating any fuse 
trouble or making any changes or add- 
ing any additional motors from time to 
time, as the busses from the generator 
panel which connect up to the distribu- 
tion panel are capable of handling the 
entire output of the generator. 

The log haulup and the 84-inch cut- 
off saw are driven by a 50-horsepower 
induction motor. The power bolter, 
which is direct-connected to a 35- 
horsepower induction motor, is shown 
in Fig. 3. 

This mill is also provided with a 


the men the benefit of pure air. This 
is also shown in Fig. 3, belted to a 
20-horsepower induction motor, but this 
machine has since been arranged for 
direct connection. 

Fig. 4 shows the front view of ma- 
chines where the bolts are piled up by 
the conveyor men ready for the saw- 
yer. Each shingle machine is fur- 
nished with a 20-horsepower, high-speed 
induction motor for the main saw anda 
3-horsepower motor to drive the clip- 
per saw, all motors being direct-con- 
nected, as shown in Fig. 5 

All motors throughout the mill are 
provided with overload relay panels 
which instantly disconnect the motor 


Fig. 3.—Motor-Driven Bolter and Cutoff Saw. 
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from the power circuit if they become 
overloaded or if the saw should be 
fouled in any way in the timber. This 
advantage is readily appreciated by the 
owners as it is a big saving on belts, 
Saws, etc. 

The capacity of this mill is 500,000 
shingles in ten hours and it has been 
in operation several months and its 
success has been vouched for by the 
owners on several different occasions. 

The cost of electrifying the mill was 
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turned out beyond the expectations of 
the owners in every instance. 

The steam engine and all shingle ma- 
chines were furnished by the Sumner 
Iron Works, of Everett, Wash., and the 
motors and alternator were manufac- 
tured by the General Electric Company. 
) — ee 
Central Station and Contractor in 

Hartford Co-operate. 

The Hartford Electric Light Com- 

pany, Hartford, Conn., and the Griffing- 


Fig. 4.—Conveyor and Shingle Machines. 


not to exceed 10 per cent more than 
the original plans, which called for a 
belt-driven mill. Gray and Barash, of 
Seattle, furnished and installed all of 
the electrical equipment, the complete 
installation being made by George Mur- 
ray, their erecting engineer. It was 
necessary for the contractor to posi- 
tively guarantee the results, which 


Schofield Electric Company of that 
city are joining in a plan for house- 
wiring by which the house-owner is of- 
fered his wiring and fixtures at about 
cost. 

For $50, which may be paid on the 
installment plan, all wiring and 
switches, fixtures, glassware, Mazda 
lamps and a five-pound electric flatiron 


Fig. 5.—Shingle Machines With Direct-Connected Motors. 
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are furnished. The schedule for the in- 
stallation is as follows: 

Front hall, 1 ceiling outlet, 1 chain 
pendant. 

Parlor, 1 ceiling outlet, 1 three-light 
shower. 

Two chambers, 2 bracket outlets, 2 one- 
light brackets. 

Bathroom, 1 bracket outlet, 1 one- 
light bracket. 

Cellar, 1 ceiling outlet, 1 key re- 
ceptacle. 

Kitchen, 1 ceiling outlet, 1 chain pull 
pendant. 

Dining room, 1 ceiling outlet, 1 semi- 
direct bowl. 

Kitchen special: 1 flatiron circuit, 1 
receptacle with five-year guaranteed 
five-pound flatiron and six feet of cord. 

—_—___~+»—___ 

New Officers of State Contractors’ 
Associations. 

Meetings of a number of state associa- 
tions of electrical contractors have re- 
cently been held, at which the following 
sets of officers have been elected: 

Arkansas.—President, W. A. Treadway, 
Little Rock; vice-president, John Bloom, 
Pine Bluff; secretary and treasurer, J. 


C. Dice, Little Rock; national director, 


James C. Rush, Hot Springs. 

Connecticut.—President, L. L. Gaillard, 
Waterbury; secretary, G. M. Chapman, 
Waterbury; treasurer, Huntington Lee, 
New Haven; vice-presidents, N. B. Fitch, 
New Haven; E. S. Francis, Hartford; 
J. Warren Gay, New London; G. K. 
Spring, New Britain; H. R. Philbrich, 
Bridgeport. Executive Committee, E. M. 
Baldwin,:Hartford, chairman; E. B. Wil- 
cox, Meriden; C. F. Shepard, New Hav- 
en; J. S. Fisher, Danbury; E. S. Francis, 
Hartford. Sergeant-at-Arms, E. L. Stev- 
ens, New Haven. Director of National 
Association, George M. Chapman, Water- 
bury. Alternate, A. S. Green, Westport. 

Kentucky—President, Gus Albrecht, 
Louisville; vice-president, S. D. Dalby, 
Paducah; secretary, F. F. Valinoti, Louis- 
ville; treasurer, Charles Daubert, Louis- 
ville; national director, Frank E. Good, 
Louisville. 

Texas.—President, A. J. Anderson, Fort 
Worth; vice-president, W. H. Earl, Dal- 
las; secretary, Charles W. Graham, Dal- 
las; treasurer, C. M. Cockrell, Dallas; 
state directors, J. L. Bergstrom, Waco; 
C. T. Sattleson, Fort Worth; E. T. Bar- 
den, Houston; H. L. Hancock, Dallas. 

—____~»-_____ 


Co-operation at Glasgow. 

In our issue of April 17 were detailed 
the terms of an agreement then near- 
ing completion between the Corpora- 
tion of Glasgow Electricity Department 
and Scottish electrical contractors. The 
terms have been finally approved with 
one slight modification. All fittings, 
accessories, lamps and apparatus sold 
from the corporation show room 
shall be at the usual retail selling prices. 
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Among the Contractors. 

The Syracuse Electric Fixture Com- 
pany is the name of a new concern 
which has been organized in Syracuse, 
N. Y., by Messrs. Way, Herman and 


Lanaute, formerly associated with the - 


Miller Electric Company. 


Hugo Herbert and Victor Coonrad 
have established the Michigan City 
Electric Company, and will carry a 
line of electrical supplies in the build- 
ing of the Office Equipment Company, 
Michigan City, Ind. General contract- 
ing and repair work will also be car- 
ried on. 


E. A. Braseth, electrical contractor, 
815 Chestnut Street, Grand Forks, 
N. D., has secured the contract for the 
fixtures for the new Scandinavian- 
American Bank and Northwestern 


Building of Hatfield Electric Company. 


Trust Company Building at Grand 
Forks. The fixtures will be made by 
the M. J. Grady Fixture Company, Min- 
neapolis, and will approximate 275 
pieces. 

The firm of C. J. & F. E. Briner, 
electrical contractors and engineers, 
204-208 Franklin Avenue, St. Louis, 
Mo., is so optimistic about the future 
of the electrical business in St. Louis 
and vicinity that it is erecting a large 
three-story reinforced-concrete struc- 
ture, and is expanding its business and 
taking on new departments. The new 
building is near completion at 1007 to 
1015 Morgan Street. In the sales de- 
partment it is expected to add a new 
line of electrical specialties. 


Mayhew & Seymour have opened an 
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electrical store and contracting busi- 
ness in the Danforth Block, Williams- 
town, Mass. They have bought the 
stock and business of Charles W. 
Fuller. 


Russell & Company, New York 
City, are engaged in rewiring Georgian 
Court, the estate of George J. Gould, at 
Lakewood, N. J. This work comprises 
underground wiring and the interior 
wiring for light and power in the va- 
rious buildings on the estate. Rigid 
conduit and flexible steel-armored 
conductor are being used. Another 
contract which has been secured by 
this company is to wire the Manhat- 
tan Club House at Twenty-sixth 
Street and Madison Avenue, New 
York City. This is an old building, 
which will be rewired and supplied 
with new fixtures, with a vacuum clean- 
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T. B. Hatfield, for a number of years. 
The new building is a four-story and 
basement structure, with a frontage on 
Meridian Street of 42 feet and a depth 
on Maryland Street of 114 feet. Being 
on a corner only one square from the 
exact center of the city, it affords ex- 
ceptional advantages for electrical ad- 
vertising, and makes it of easy access 
to the shoppers. The new home of the 
company is only a short way from the 
former location at 36 South ‘Meridian 
Street, where offices and electrical shop 
were established for many years. 

One of the big advantages of the 
company’s new home and one which 
will tend to popularize its products, is 
the large show-window space, there be- 
ing 54 feet of plate-glass show win- 
dows five feet deep, in which all kinds 
of electrical devices will be shown. In 
the size of the show windows, Mr. Hat- 
field has eclipsed any other electrical 


“AAA \ AAN 


K \ \\\\ 

1\ Vib 
WAAN 

VANA - Y 


Main Show Room on First Floor. 


er system with remote control, and 
with call bells and interior telephones. 


The Charm Electric Company has 
opened a store at 141 Portland Street, 
Boston, Mass., with a full line of elec- 
trical supplies. 

ee Ce eee 


New Quarters of the Hatfield Elec- 
tric Company. 

The Hatfield Electric Company on 
May 1 opened to the public new show 
rooms and business building at their 
new location, Meridian and Maryland 
Streets, Indianapolis, Ind., and at that 
time accomplished a long cherished 
achievement of setting the pace for a 
bigger retail electrical merchandising 
establishment, which has been in the 
mind of the president of the company, 


contracting and retail store in the 
country, it is believed, and has de- 
veloped exceptional opportunities to 
popularize electrical devices. 

The front portion of the first floor is 
devoted to the sale and display of all 
kinds of electrical merchandise, from 
a flatiron to a washing machine. The 
smaller devices are attractively dis- 
played in glass floor and wall cases. 
The accompanying illustration gives but a 
meager idea of the attractiveness of this 
fine sales room. 

The rear of the store is arranged for 
the service department with shelving 
along both sides and a large service 
counter where the wiremen, both pur- 
chasers and employees, may obtain ma- 
terials for their respective needs. 

At the extreme rear is the service 
entrance, through which all material is 
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received, without in any way disturbing 
the quiet of the front show rooms. 

Entering the automatic elevator at 
the first floor, the customer is carried 
to the second floor, on which are lo- 
cated the general offices, drafting and 
engineering room, private offices and 
chandelier department. The offices are 
all communicating throughout, and are 
all commodious and well lighted. 

The chandelier section is a novel de- 
parture from old-accepted ideas of fix- 
ture rooms, there being seven large 
beautifully arranged and decorated 


French Room. 


Office Corridor. 


rooms, each room being a distinct or 
period type—French, English, colonial, 
craftsman, renaissance, Adam and com- 
mercial, and the walls, decorations, 
hangings and furniture are all truly rep- 
resentative of the period they repre- 
sent. An idea of these rooms may be 
obtained from the accompanying illus- 
trations of two of them. 

Another departure from the usual rule 
is in the two small rooms in which 
prospective customers may see any fix- 
ture or set of fixtures, properly hung 
and lighted, the same as if they had 
them in place in their own homes. This 
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allows a true selection of fixtures for 
any prospective house owner. 

The third floor has been set aside 
for a stock room for merchandise in 
original packages, and here also is kept 
the incandescent-lamp stock. 

The fourth floor has a commodious 
shop and repair department, taking up 
the entire floor. 

. The basement contains the heavy 
stock of conduit, wire, knob-and-tube 
material, etc., and is served both by 
a service elevator in the rear and a side- 
walk lift. 


The Hatheld Electric Company has 
been in the electrical contracting and 
merchandising business for 27 years and 
has long been recognized as one of the 
leading responsible contractors of the 
country. The firm has done a great 
deal of the better class of work 
throughout the Middle West, among 
its recent jobs being the First National 
Soo Line Building, a 21-story office 
building at Minneapolis, Minn., and the 
Union Central Life Insurance Com- 
pany’s 35-story office building at Cin- 
cinnati, O. Thus the company’s ad- 
vent in the retail-merchandising field in 
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a big way will surely help the “Every- 
thing Electrical” movement along for 
every one. 

Both the electric lighting companies 
at Indianapolis have, during the past 
several years, recognized that the live 
contractor who has business abilities 
and a good store room to show his elec- 
trical merchandise, is a big asset to the 
lighting company and so they have 
fosterd a friendly feeling toward the 
contractor and have co-operated with 
him in every way possible to further 
the electrical merchandising industry. 


- 
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General Offices. 


This is one of the things that has been 
the means of making the Hatfield Elec- 
tric Company’s large new retail store 
possible. 

— 


Examining Board Appointed in 


Chattanooga. 

The appointments of the local Elec- 
trical Examining Board in Chattanooga, 
Tenn., have been made by Governor 
Rye as follows: Jesse Dugger, city 
electrician; Philip Sweet, contractor 
and Frank B. Quackenboss, of the Un- 
derwriters’ Association. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 


mous communications will not 
be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 


No. 286.—StTaTic IN Press Room.—In 
the press room of a large printing estab- 
lishment much trouble was experienced 
during the dryest part of last winter from 
static electricity causing paper sheets to 
stick. Attempts were made to take the 
static from the driving belts, but without 
entirely relieving the trouble. A sugges- 
tion was made that a humidifying ap- 
paratus be put in to keep the air more 
moist, it being claimed this would im- 
mediately stop the trouble. Is this a re- 
liable solution? If not, what is the best 


way to get rid of the static?—C. A. C., 
Omaha, Neb. 


No. 287.—PowperED CoAL As CENTRAL- 
STATION Fuet.—Recent experimental 
trials with powdered coal as steam-boiler 
fuel are said to have given almost ideal 
results from the standpoint of conbus- 
tion efficiency. Has this fuel been tried 
on any extensive scale under the boilers 
of any large or medium-sized central sta- 
tion? Is the method applicable advan- 
tageously to all kinds of coal? Is the 
cost of the crushing plant offset by the 
increase in efficiency ?—B. M., To- 
ledo, O. 


a ae 


No. 288.—Brusu-Brass FinisH.—Kind- 
ly explain, through the Questions and 
Answers | Department, how the brush- 
brass finish now so popular on fixtures 
is applied. Why is it not so durable as 
polished brass? What conditions affect 
the durability and value of this finish ?— 
G. C. N., Terre Haute, Ind. 


No. 289.—CoMBINATION ELECTRIC RADIA- 
TOR.—I have just heard of a newly pat- 
ented electric radiator which resembles a 
hot-water radiator and has an electric 
coil heat the water in the pipes; it is said 
to be more economical than a straight 
electric radiator. I fail to see this and 
would like to have it proven —W. T., 
Cleveland, O. 


No. 290.—ELEcTRIC FIsHING.—A friend 
of mine has told me it was possible to 
arrange electric wires in a fish net so as 
to greatly increase the quantity of fish 
caught. Is this prohibited by the fish and 
game laws?—P. S., Mobile, Ala. 


Answers. 


No. 281.—MaxiIMuM DEMAND oF RESI- 
DENCES.—In central-station systems using 
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the two-rate system for residence custom- 
ers it is customary to charge at the pri- 
mary rate for the first 30 or 60 hours’ use 
of the maximum demand. Since the cost 
of providing a maximum-demand indica- 
tor for each small customer is prohibi- 
tory, in view of the already heavy cost 
of watt-hour meters, what is the simplest 
and most equitable way of estimating the 
probable maximum demand?—FE. C. R., 
Chicago, Ill. 


The following methods are in general 
use in estimating the maximum demand 
of small customers: 

(A) A percentage of the actual watt- 
age connected based upon tables compiled 
by one of the larger electric light com- 
panies giving the averages for from 1 
to 100 50-watt lamps connected for ap- 
proximately 20,000 customers. 

(B) An arbitrary percentage of the 
wattage connected, based in general upon 
the above-mentioned data. This method 
is used by the Wisconsin Railroad Com- 
mission, where in general 60 per cent of 
the active connected load for the first 500 
watts and 33% per cent for excess watts 
is considered as the maximum demand. 

(C) The maximum demand may be 
based upon the number of active rooms, 
as, for instance, 2 kilowatt-hours per 
month for each active room is billed at 
the high rate and the excess use at the 
low rate.—W. J. N., Chicago, Il. 


No. 283.—“JitNEY” Bus REGULATION.— 
Have any of the public utilities commis- 
sions in the United States taken action 
to regulate the operation of “jitney” autos 
with the idea of protecting the safety of 
the public and the investments of secur- 
ity holders in regularly enfranchised 
street-railway companies ?—T. M., Winni- 
peg, Man., Canada. 


According to a pamphlet issued by the 
Fidelity Trust Company, of Baltimore, 
on May 10, 1915, entitled “The Evolution 
of the Jitney Bus,” the following cities 
have regulated “jitneys” with the idea of 
protecting the safety of the public and the 
income of the street-railway companies: 

Aberdeen, Wash.; Atlanta, Ga.; Hous- 
ton, Tex.; Little Rock, Ark.; Louisville, 
Ky.; New Orleans, La.; Norfolk, Va.; 
Oakland, Cal.; Ogden, Utah; Pueblo, 
Colo.; Seattle, Wash.; Tucson, Ariz. 

“Jitneys” are regulated in the following 
states: Tennessee, California, Washing- 
ton. 

State regulation is being considered by: 
Illinois, Pennsylvania, Maryland, Massa- 
chusetts, New York.—W. J. N., Chicago, 
Ill. 


No. 284.—VisuaL Inpicator.—A physi- 
cian, who has a public reception room 
always kept open adjoining his closed 
private office, wished to have arranged 
some kind of automatic electric indicator 
to show him when some one entered the 
reception room, this to be done preferably 
by a small lamp lighting up or some 
other visual means instead of a bell or 
buzzer that would disturb the patient in 
his private office. Is it possible to rig up 
something of this kind operated by step- 
ping on the threshold of the reception 
room that would be passed by an electrical 
inspector ?—W. C. N., Toledo, O. 
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This can be arranged most satisfactorily 
and at small cost as follows: First ob- 
tain at any electrical supply house what is 
called electric matting, using a piece of 
sufficient size so that those entering the 
door will be compelled to step on it: this 
acts the same as a push-button for ring- 
ing an electric bell, but in place of a bell 
or buzzer use a small ruby electric lamp, 
say about 6 candlepower, 6 volts with a 
battery of three or four dry cells. This 
number of cells is not sufficient to burn 
the lamp given to full candlepower, but 
the effect when used with ruby is much 
better; still, if not bright enough, the 
number of cells can be increased. The 
manner of wiring and connecting up 


No. 284.—Fig. 1. 


would be similar to an electric bell out- 
fit. This can be very easily installed by 
any one having a fair knowledge of elec- 
trical work and is not subject to inspec- 
tion by the electrical inspector. It could 
also be arranged to be used from an elec- 
tric lighting circuit, but this would neces- 
sitate a different floor attachment at the 
door and also would then become subject 
to inspection for service. I would sug- 
gest the battery outfit, as the service is 
intermittent and the cost of operation and 
maintenance at 25 cents per cell very low, 
since the cells would last a long time. 
The electric matting at the door should 
be covered with a rug for appearance and 
protection.—F. F. H., Milwaukee, Wis. 
There are several methods of operating 
visual indicators which may use current 
from batteries only, from the lighting cir- 


Two Wire Twisted “ 
Cord 


No. 284.—Fig. 2. 


cuit only, or the combination of the regu- 
lar lighting current and batteries. The 
most satisfactory contact arrangement to 
be placed at the door is a strip of elec- 
tric matting located beneath a rug. This 
matting is used largely for burglar-alarm 
service and can be procured from many 
supply houses dealing in electrical house 
goods. If the matting cannot be procured 
at the local dealer’s store a suitable sub- 
stitute can be made with little trouble. 
Figs. 1 and 2 show the details of a simple 
type of construction which consists es- 
sentially of one-fourth by one inch planed 
pine strips glued to a piece of heavy can- 
vas with a half-inch space between them. 
Attached to the strips are numerous spring 
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brass or spring copper contacts, which are 
normally open as shown in Fig. 2. The 
contacts should be not less than three 
inches apart and staggered on alternate 
strips. The completed mat is placed un- 
der the rug at the door with contact side 
toward the floor. The stationary parts 
of the contacts are all connected to one 
wire and the movable parts to another 
wire, the two main wires being connected 
in turn to a length of two-wire flexible 
cord. Fig. 3 shows the arrangement using 
batteries for furnishing the current. The 
appliances include a miniature ruby lamp 
and socket, a one-point switch, continu- 
ous-ringing attachment and main and lo- 
cal batteries. The continuous-ringing atr 
tachment can be purchased from any elec- 
trical supply dealer and is made up in a 
variety of forms. When the matting is 
connected with the indicator and auxili- 
aries, as shown in the figure, a pressure 
on the matting from a person stepping 
on it will release the contact lever of the 
continuous ringer and the local circuit 
will be closed through the miniature lamp, 


* Local Battery 


, Point Switch, 
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Continuous Kinging ” = Ruby lamp 
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No. 284.—Fig. 3. 


which will remain lighted until the ringer 
is manually restored to its normal posi- 
tion. The switch is opened when the in- 
dicator is not to be used and when the 
office is left unoccupied. The number of 
cells to be used in the local battery de- 
pends on the size and voltage of the lamp 
used. 

An arrangement can be rigged up 


whereby the matting circuit can control 


a solenoid with plunger to work a stand- 
ard pull-chain socket. This might not be 
so satisfactory a scheme, however. A 
better plan would be to use a bell-ring- 
ing transformer on the lighting circuit to 
the low-voltage side of which both the 
matting and local or lamp circuit would 
be connected in parallel; that is, the trans- 
former would replace both the main and 
local batteries shown in Fig. 3. If this 
transformer were used to operate bells, 
buzzers, etc., in the house, then the switch 
should be placed where shown in Fig. 3; 
if the transformer is used for operating 
this visual indicator only, then a good 
snap switch should be put in its primary 
circuit—N. G. M., Chicago, Ill. 
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There is no reason why this signal lamp 
could not be installed;. and approved by 
an electrical inspector, provided the wir- 
ing was properly installed. The wiring 
to the lamp would have to be installed in 
accordance with the requirements of the 
Electrical Code for low-tension circuits. 
The lamp circuit would be controlled by 
a relay, placed in a convenient position, so 
that it could be reset in order to turn out 
the light; the relay would be actuated by 
a battery and controlled by contacts prop- 
erly arranged and located on the threshold 
of the reception room. The relay circuit 
could be wired with ordinary bell wire; 
the relay would have to be of an approved 
type, and installed in a metal cabinet or 
case.—E. Q., Brooklyn, N. Y. 


No. 285.—Mortor PECULIARITY.—A one- 
half-horsepower direct-current motor op- 
erating a small ceiling hoist was over- 
hauled and cleaned recently and after 
starting up again we noticed that it start- 
ed jerky and seemed to run faster with a 
large load than with a small load. On 
examining it again, the electrician swore 
he had both the fields and armature con- 
nected up as originally, but it still operates 
in this peculiar way. What is the cause 
of this? How can it be remedied ?—S. 
P. A., Philadelphia, Pa. 


From the statement that, after overhaul- 
ing, the motor starts in a jerky fashion 
it can with great probability be assumed 
that a field connection has been broken. 
The rupture is perhaps not a complete 
one, the wires still giving some contact 
held together by their insulation. If the 
motor is shunt wound, this jerky starting 
would be more pronounced than for a 
series-wound motor. It is also possible 
that one of the field coils is temporarily 
short-circuited, the ends of the coil rub- 
bing against each other thus causing an 
alternate weakening and strengthening of 
the field. This seems to be confirmed by 
the fact that the speed at full load seems 
to be higher than at no load. With one 
field coil short-circuited the neutral zone 
is different from what it was with full 
field and the reacting ampere-turns of the 
armature at full load weaken the main 
field so much that it is now weaker than 
at no load, thus resulting in a higher 
speed. Probably the commutation will 
also be much worse than before. The 
cleaning of a little motor is sometimes 
done too thoroughly and the fine wires 
are easily broken and disconnected. Arm- 
ature, especially connections between col- 
lector and winding, field coils and all 
connections ought to be looked over care- 
fully for any possible rupture. This can 
best be done by sending a current through 
the motor in a blocked state, if possible, 
or if not feasible, under full load and 
then read with a voltmeter the voltage 
drop across the different parts, especially 
across each individual field coil. If there 
are parallel circuits in the motor, the 
current in each path must be measured 
to ascertain whether the currents in the 
respective circuits are alike. Further, it 
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is to be ascertained that the insulation 
is in good order and that no shorts exist 
between any of the motor circuits and 
the mass of the motor.—H. A. Pitts- 
burgh, Pa. 

In the inquiry no mention is made as 
to the type of motor used; it is assumed 
that it is compound-wound, as this is 
most suitable for the service. In this 
case the cause of the motor starting with 
a jerk and the speed increasing with load 
is due to the compound winding being 
reversed with reference to the shunt field. 
This will weaken the shunt winding to 
such an extent that the series winding 
will predominate and cause the motor to 
act with a high starting torque and is the 
reason for the motor starting with a 
jerk. The increase of speed with load is 
due to the increase of current in the 
armature and series field, which weakens 
the main field and this tends to increase 
the speed. By connecting the motor cum- 
ulative instead of differential, it should 
operate satisfactorily—J. H. L., Lowell, 
Mass. 
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Electrics in England. 

The Technical Subcommittee of the 
English Electric Vehicle Committee 
has completed, and will at once cir- 
culate, its report upon methods of 
charging and charging equipments. In 
connection with the further standard- 
ization of details appertaining to lead- 
plate batteries, the committee has 
asked the Accumulator Section of the 
Electrical Manufacturers’ Association 
to consider the desirability of bringing 
about standardization in regard to (a) 
the clearance for the accumulation of 
sludge between the lower edge of the 
plates and the bottom of the cell con- 
tainer; (b) the size of the filler plug hole 
and a design of plug for same; (c) the 
distance between the top of the lip of 
the plug hole and the top edges of the 
plates, so that one gauge may always 
be used in a garage for fixing the 
proper level of the electrolyte, measur- 
ing from the top edge of the filler hole 
lip; (d) details of connectors between 
cells and method of connecting these 
to the plate terminals. 

Arrangements are well in hand for 
the parade of electric vehicles on the 
Embankment, London, on June 17. On 
the same day a report will be sub- 
mitted to the Municipal Electrical meet- 
ing there on the uses of the electric 
vehicle in municipal service. 

Difficulties due to the war have come 
in the way of the immediate use of 
Edison electrically propelled dust carts 
in the Barnes borough area, recently re- 
ferred to here. The government is 
keeping a tigħt hold upon all municipal 
borrowing and only allowing such as 
is essential in order to safeguard the 
public health or facilitate the more ex- 
peditions conduct of essential war opera- 
tions. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 66—No. 24 


New Electrical and Mechanical 


aN Qe te INES i 
SENUR SAAN A 


3 s ` SN X we x 


The Hedlite Electric Iron. 


An electric flatiron has just been de- 
veloped with a feature that is entirely 
new in electric iron construction. This 
feature is a small Mazda lamp attached 
to the iron in front of the handle. On 
account of the position of this lamp the 
iron has been named the “Hedlite” iron. 

The lamp is a standard four-candle- 
power, six-volt, round-bulb Mazda, 
which on account of its close proximity 
to the ironing board, gives more light 
on the board directly in front of the 
iron than would be obtained from sev- 
eral large lamps located in a ceiling fix- 
ture. The lamp is provided with a 
metal reflector, which is about as large 
in diameter ag the handle against which 
it fits. 

The reflector acts as a shield to keep 
the light from striking the eyes when the 
iron is in a vertical position. The lamp 


Self-Illuminating Electric iron. 


socket is supported by the front handle 
bracket, and the supply wires for the 
lamp are carried through a metal tube 
to the interior of the iron. The lamp 
Lurns whenever the current flows 
through the iron, and thus also serves 
the purpose of a signal to show whether 
the current is “on” or “off.” 

The Hedlite iron is especially desir- 
able where there is only one outlet, as 
is frequently the case in apartments and 
small dwellings. The current consump- 
tion of the lamp and iron is 500 watts. 
The iron is made in both tilting and 
non-tilting types. It is manufactured 
by the Pittsburgh Electric Specialties 
Company, Pittsburgh, Pa. 
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New Flush Receptacle. 
In line with its policy of developing 
new electrical fittings to meet new, an- 


Appliances 


ticipated or special requirements, the firm 
of Harvey Hubbell, Incorporated, Bridge- 
port, Conn., has placed on the market 
a new type of flush wall receptacle 
equipped with the new T-shaped slots. 


Flush Receptacle With Cover Ralsed. 


This type of slot receives interchangeably 
the 17 different kinds of Hubbell prong- 
type caps for attachment plugs, etc. The 
receptacle is of the lift-cover type and has 
a perfectly flush surface when not in use. 
A special hinge construction slightly 
projects the base of the cover when open, 
permitting it to fall back at an angle 
against the plate. This arrangement 
makes it impossible for the cover to drop 
down through unintentional jar and thus 
eliminates an annoyance commonly met 
with the lift-cover design. The face plate 
is finished in a variety of finishes. 
——__—_-9—_______ 


Extension Attachments for Pull 
Sockets and Rosette Pull 


Switches. 
The use of pull-chain sockets with 


Extensions for Puil Socket and Rosette. 


shades or reflectors of large diameter 
imposes a severe strain on the shade- 
holder because of the side pull of the 
chain or cord. This soon produces a 
dilapidated condition of the fixture unless 
the shade-holders are frequently readjust- 


ed. To overcome this difficulty, the 
Arrow Electric Company, Hartford, 
Conn., has added to its entire Arrow E 
line of pull sockets and rosette pull 
switches extension attachments which 
bring the cord out a considerable distance 
from the axis. As shown in the accom- 
panying illustrations, the extensions are 
securely attached to the body of the de- 
vice and are sturdily built for the service. 
The pull sockets are equipped with six 
feet of black cord; pull-switch rosettes 
are provided with 10 feet of black cord. 
ee ee eee 


New Clip for Supporting Pipe, 
Conduit or Cable. 


A new type of metal clip for sup- 
porting conduit, lead-covered cable, 
gas, water and air pipe, has been put 
on the market by the Minerallac Elec- 
tric Company, 400 South Hoyne Av- 
enue, Chicago, Ill. This clip has three 
distinguishing features: it is low in 
price, strong in construction, and very 


“Jiffy” Clip for Conduit or Pipe. 


quickly installed. In fact, the speed 
with which it may be put up has 
caused the manufacturers to give it the 
trade name “Jiffy” clip. The illustra- 
tion shows that it needs but a single 
screw or bolt to secure it in place. 
A rib in the center of the clip gives 
it stiffness against bending, so that 
despite its relatively light weight it is 
strong enough to meet all require- 
ments. The screw or bolt hole is in 
the center of a round raised boss, 
which serves the purpose of a lock 
washer to prevent the clip from being 
loosened. These clips are made for 
four different sizes of conduit and pipe, 
from three-eighths inch to one inch. 
It is believed that use of this clip will 
result in considerable saving in cost of 
installation and give a neat and dur- 
able job. 
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Cutter Automatic Cutout Pulleys. 

For many years it has been consid- 
ered good practice to provide auto- 
matic cutout pulleys for raising and 
lowering arc lamps for the purpose of 
trimming and making repairs. Today 
the value of a device of this kind is 
considered of even greater importance, 
since the dangers to linemen have been 
greatly increased by the general adop- 
tion of high-voltage circuits for street 
lighting. Central-station managers ap- 
preciate also the big saving in revenue 
by a reduction of lamp outages. 

To meet the increased demand for a 
reliable and inexpensive cutout, the 
George Cutter Company, South Bend, 
Ind., has placed on the market an im- 
proved automatic cutout that allows 
the wires to be run taut to the lamps 
and gives absolute protection when the 
lamp is lowered for trimming. This 
cutout pulley embodies some features 
well known to users of Cutter pulleys, 


Fig. 1— End View of Automatic Cutout 
Pulley With Supporting Knob Discon- 
nected, as When Lamp Is 
Belng Lowered. 


introduced nearly a quarter of a cens 
tury ago, but there are many new fea- 
tures that make this new pulley a de- 
cided advantage over the old. 

An ingenious, simple and positive 
locking device sustains the lamp and 
holds it in contact independent of the 
hoisting rope. .When a series lamp is 
lowered, the circuit is closed automatic- 
ally, so that lamps can be trimmed, re- 
placed or repaired with perfect safety. 
In this way lamp outages may be 
greatly reduced. When a multiple 
{lamp is lowered, it is automatically dis- 
connected from the circuit. Thus, in 
each case, the wires are never lowered; 
the trimmer pulls the rope until it 
comes fo a dead stop, then releases it. 

The locking ring automatically dis- 
engages with the locking sleeve, and 
the weight of the lamp or fixture forces 
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the lower part of the cutout downward, 
as illustrated in Fig. 1. This part car- 
ries concentric contact rings connected 
to the terminals of the lamp. Upon 
raising the lamp these rings rub against 
the contact fingers concealed in the 
upper housing. This rubbing action 
insures clean contact surfaces, as the 
fingers themselves are directly connect- 
ed in the circuit by means of binding 
posts. These are beneath the knobs, on 
opposite sides of the cutout pulley, 
‘vhich serve as a crossarm to spread 
the line wires. 

All live parts are housed in and pro- 
tected against climatic conditions. All 


Fig. 2—Cutout Pulley With Cable Clamp. 


current-carrying parts are designed to 
withstand severe service, and the insu- 
lation is made to withstand extremely 
high voltages on either alternating-cur- 
rent or direct-current systems. 

Various supporting parts are inter- 
changeable. The cable-grip clamp for 
center span suspension, mast-arm 


Fig. 3.—Cutout Pulley With Mast-Arm 
Ciamp. 


clamps, ceiling plates, etc., can be used 
with either multiple or series cutout 
pulleys. Figs. 2 and 3 show two views 
of the device with cable-clamp and 
mast-arm-clamp suspensions. 

Of outdoor methods of installation, 
Fig. 4 shows a method of suspending 
lamps by means of old-style plain pul- 
leys. The line wires sag and are low- 
ered with the lamp. This endangers 
the life of the lineman while trimming. 
This old and unsafe method is being 
replaced rapidly by the use of Cutter 
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cutout pulleys, as illustrated in Fig. 3. 
The following advantages for this im- 
proved method are pointed out by the 
manufacturer: 

(1) No ladders to carry or climb; a 
trimmer’s ladder is likely to fall or he 
may lose his hold on the pole. 

(2) Lamps supported by these auto- 
matic cutout pulleys can be trimmed 
or cleaned by one man in less time, 
and without danger, than if supported 
by any other means. 

(3) Grounds and bad lamps are easily 
located; expensive lamps are protected 
from burnouts. 

(4) Outages can be quickly remedied 
and penalties thereby saved. 

(5) Wires are run taut to the lamp. 
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Fig. 4.—Old Method, Using Piain Pulieys. 


Loose wires hanging over the street 
are easily broken by swaying in the 
wind, by sleet, falling trees, etc., and 
on falling to the street are a menace 
to traffic. 

(6) Lamps supported by these cutout 
pulleys may be lowered between trol- 
ley wires and other obstructions. 

In the case of interior installations, 


Pulley. 


high-hung electroliers, indirect lighting 
units and fixtures for gas-filled tung- 
sten lamps should be lowered fre- 
quently for the purpose of cleaning 
lamp bulbs, glassware and reflectors. 
This is essential to secure maximum 
efficiency in illumination. The Cutter 
automatic cutout pulley fills a long-felt 
need for a substantial and reliable au- 
tomatic cutout for interior uses, such 
as in churches, armories, gymnasiums, 
etc. It is approved by the National 
Board of Fire Underwriters. 
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Westinghouse Electric Ranges. 


“Ready by the clock” is the slogan 
adopted by the Westinghouse Electric 
& Manufacturing Company for its new 
line of electric ranges, signifying that 
meals can be cooked on these ranges 
to be ready at a certain time. 

The ovens of these ranges, on certain 
types at least, have automatic tempera- 
ture and time control. The thermome- 
ters in the oven doors can be set for 
the desired temperature and the clock 
switch set for the time it is desired to 
begin cooking. At the time set the cir- 
cuit is closed and the ovens begin to 
heat. As each oven reaches the desired 
temperature, the current is automatic- 
ally turned off and the range continues 
to cook on the fireless-cooker princi- 
ple. | 

These ranges are full family size and 
are for domestic use. They are of metal 
construction throughout and are very 
convenient to operate. 

The heat-storage principle used in the 
ovens makes them unusually econom- 
ical in the consumption of current and 
also fixes the middle of the peak load 
caused by the ranges from an hour to 
an hour and a’half earlier than it would 
be if the current were used continu- 
ously. 

By means of the automatic control, 
which is claimed as an exclusive feature, 
it is possible for the housewife to leave 
the range to itself after the food is pre- 


Westinghouse Automatic Electric Range, Large Size. 


pared, and go calling or shopping with 
the assurance that the meal will be 
properly cooked and hot at the desired 
time and with a minimum consumption 
of current. This arrangement. also 
makes it possible to prepare breakfast 
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before retiring at night and have hot, 
deliciously prepared cereals and coffee 
ready at breakfast time. 

The range can also be operated sim- 
ilarly to an ordinary gas range. For 
broiling steaks, chops, and similar op- 
erations, the heater in the large oven 
is placed inverted at the top of the oven 
where there is a receptacle into which 
it can be plunged. The broiler pan 


Smali-Size Automatic Range. 


rests on racks directly under the heater. 

The ovens are an improvement over 
the ordinary fireless cooker in that they 
have a better designed internal venti- 
lating system which carries off surplus 
moisture and deposits it in vessels un- 
derneath the range, but does not al- 
low the heat to escape. The oven walls 


are lined with two inches of rock wool, 
which in conjunction with tight-fitting 
doors with compression latches effec- 
tually prevent the escape of heat. 
Meats, bread, cakes and pies can be 
evenly browned to any degree. 
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There are three stove-top heaters, 
two of them eight inches in diameter 
and one ten inches. The eight-inch 
heaters have the usual series-multiple 
connections for three heats while the 
ten-inch heater can be heated in sec- 
tions, either six inches, eight inches, 
or ten inches in diameter. This con- 
trol is effected by snap switches on 
the front of the range. The stove-top 
heaters are not equipped with auto- 
matic control, but a turn of the switch 
brings the plates to a red heat almest 
instantly. 

All heaters used in-these ranges are 
of the radiant type with replaceable 
heating elements. The heating ele- 
ments are inexpensive and can be re- 
placed in a few minutes with a screw- 
driver and pliers. In the stove-top heat- 
ers, the heating elements are laid in deep 
grooves in a molded porcelain com- 
pound that does not chip or crack un- 
der extreme heat and is impervious to 
water, acids and aikalies. These heater 
beds have been found to be practically in- 
destructible. 

An important feature of these ranges 
is that all parts are easily accessible 
for thorough cleaning. Everything can 
be removed from the ovens, including 
the guides for the trays. As the ovens 
are lined with rust-resisting Toncan 
metal, they can be thoroughly scoured, 
with no ill effects whatever. The bot- 


tom of the oven is above the door sill 
which makes it easy to clean. 


View Showing Accessibility of Heating Units In Large Range. 


By removing two small screws, the 
stove top can be lifted up and back, 
disclosing every contact to the heaters 
and switches. Sliding panels at the 
back of the range can also be 
easily removed and disclose all the 
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wiring and connections to the auto- 
matic circuit-breakers. . 

The ranges`are made in two sizes and 
either with plain or nickel-finish trim. 
Each size is made in both the auto- 
matic and non-automatic types. 

The total wattage for the large-size 
range is 5,850, divided as follows: 


Large OVE “i 5esckbcvcaccds 1,500 watts 
Sia GVOR EE T E 850 watts 
Ten-inch heater ........... 1,500 watts 


Each eight-inch heater..... 1,000 watts 


As the small-size range has no small 
oven, its total connected load is 5,000 
watts. Of this total load, however, 
more than 3,500 watts is seldom used 
at any one time, and this only for a 
very short time, as it requires only 32 
minutes to bring the large oven to bak- 
ing heat, and considerably less time to 
secure boiling heat. 

A record obtained from 24 families 
over a period of six months shows an 
average consumption of about 100 kilo- 
watt-hours per month. Considering the 
saving made possible in servant hire 
and in the more economical use of food 
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models of Bristol recording instru- 
ments. 

On the lower part of the outside 
columns of the booth actual working 
models of Bristol instruments are ex- 
hibited in operation, producing records 
of atmospheric temperature, the level 
of the tide in the bay several hundred 
feet away (recorded electrically), also 
records of conditions on the electrical 
circuits of the Palace of Machinery, 
including volts and frequency, record 
of the water pressure in the mains of 
the Palace of Machinery, and records 
of the operation of a series of signal 
switches provided for the visitor to 
manipulate at will. 

Inside the booth, an interior view of 
which is shown in Fig. 2, more than 
100 complete working models of the 
Bristol recording instruments are 
mounted on walls and tables, and of 
these instruments quite a number are 
arranged in the form of demonstration 
outfits which can be operated by hand 
by the visitor. 

For instance, a hand-operated gen- 
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Prest-O-Lite Storage Battery. 

The entrance of the Prest-O-Lite 
Company, Incorporated, of Indian- 
apolis, Ind., into the field of electric 
lighting for automobiles has just been 
announced. The company is now manu- 
facturing the Prest-O-Lite storage bat- 
tery. Of no less interest is the fact 
that the Prest-O-Lite Company, with 
its famous system of service, including 
35 factory branches and more than 20,- 
000 agencies throughout the country, 
aims to place behind the Prest-O-Lite 
battery a system of service stations of 
unusual character and scope. 

The company states that its new in- 
terests will in no way interfere with 
the extension of its business in the 
well known Prest-O-Lite acetylene 
system. There is a popular impression 
that the widespread use of electric il- 
lumination on automobiles has ad- 
versely affected the gas-lighting in- 
dustry; the Prest-O-Lite Company 
states, however, that the use of gas 
lighting in automobile practice is to- 
day larger than ever before. 


Fig. 1.—Exterior of Bristol San Francisco Exhibit Booth. 


with these ranges, they make a very 
attractive proposition to the house- 
holder. From the standpoint of the 
central station they produce an in- 
crease in load at an hour that is gen- 
erally earlier than the evening lighting 
peak. 


——— M 


Bristol Recording-Instrument Ex- 
hibit at San Francisco. 


The Bristol Company, Waterbury. 
Conn., has a large exhibit of its ex- 
tensive lines of recording instruments 
for pressure, vacuum, liquid level, dif- 
ferential pressure, temperature, voltage, 
current, electric power, time, motion, 
speed, humidity, etc., at the Panama- 
Pacific International Exposition, San 
Francisco, Cal. This exhibit is located 
in the Palace of Machinery and occupies 
a floor space 40 feet long and 30 feet 
wide. The exhibit booth is shown in 
Fig. 1. The decorations on the super- 
structure of the booth are actual 


erator is provided for lighting a series 
of lamps and mounted with it is a 
Bristol recording voltmeter, an am- 
meter and a wattmeter recording si- 
multaneously the voltage, amperage 
and wattage on these lámp circuits. 

Another interesting demonstration 
outfit is a pair of the new Bristol 
patent long-distance electric thermom- 
eters, by means of which the visitor is 
shown how the temperature of his 
own. hand could be indicated auto- 
matically on an instrument 50 miles 
away from the point at which the tem- 
perature is measured. 

The instruments in many demonstra- 
tion outfits are shown with glass fronts 
or without covers, making it possible 
for the visitor to see the simple internal 
construction, and to study the prin- 
ciples of operation. This makes the 
exhibit one of great educational value. 
Other Bristol products, such as Bristol 
patent steel belt-fasteners and Bristol 
patent set-crews, are also shown. 


Fig. 2.—Section of the Interior of Booth. 


Instead of pursuing the controversy 
between the electric and gas factions 
in the automobile lighting field, with 
which most motorists are familiar, the 
Prest-O-Lite Company has placed it- 
self in position where it can not only 
furnish either kind of illumination, but 
can also furnish the extensive Prest-O- 
Lite service for either kind. 

The Prest-O-Lite storage battery is 
designed as a distinctive type in the 
battery field. While embodying nothing 
that is revolutionary, the design will 
include features upon which strong 
claims of increased current capacity, in 
connection with decreased weight, will 
be based. 

As a part of its activity in its new 
field, the company on June 1 pur- 
chased and absorbed the entire business, 
assets and patents of the Pumpelly 
Battery Company, of Indianapolis, and 
has incorporated in the new Prest-O- 
Lite battery many features of the more 
recent Pumpelly types. 
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Harry Murphy, president of the 
Pumpelly Battery Company, becomes a 
vice-president of the Prest-O-Lite 
Company, in addition to the company’s 
present wvice-president and treasurer, 
James A. Allison. Mr. Murphy will 
have active charge of the Prest-O-Lite 
battery department. The Pumpelly 
personnel has been absorbed into the 
Prest-O-Lite organization. 

Mr. Murphy has been identified with 
the storage-battery industry since 1907, 
when he purchased the Western Stor- 
age Battery Company and organized 
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ASBESTOS MATERIAL.—Keasbey 
& Mattison Company, Ambler, Pa. 
Asbestos building lumber used for 
wooden cabinets and for protection of 
surfaces exposed to high temperatures. 
Listed April 29, 1915. 


ATTACHMENT PLUG, Fuseless.— 
The Chelten Electric Company, 314 Ar- 
mat Street, Philadelphia, 

Separable attachment plug having 
composition cap. 660 watts, 250 volts, 
catalog No. 2000. 

Listed May 3, 1915. 


FUSES, Cartridge Inclosed.—General 
Electric Company, Schenectady, N. Y. 

G. E. catalog No. 111382, 1.25 
amperes, 600 volts, for use in special 
cutout bases; catalog Nos. 104846 and 
104847 for protection of instruments on 
switchboards. 

Listed May 4, 1915. 


HEATERS, Electric. — Rutenber 
Electric Company, Logansport, Ind. 

Reco toaster, 110 volts, 500 watts, 
Model 60. 

Listed May 14, 1915. 


INCLOSED SWITCHES. — Berry, 
Skinner & Company, 78 Upper Thames 
Street, London, England. 

Two-pole, double-break, spring- 
actuated, plunger-type switches and 
cutout bases for standard cartridge 
inclosed fuses. Inclosed in metal cases 


and designed for manual operation 
without opening cases. 

Masta, 15-200 amperes, 250 volts, 
catalog Nos. 8000%, 8002, 8003, 8005, 
810014, 8102, 8103, 8105. 


Listed May 7, 1915. 


INCLOSED SWITCHES.—Detroit 
Fuse & Manufacturing Company, 1400 
Rivard Street, Detroit, Mich. 

Two or three-pole, double-break. 
spring-actuated, plunger-type switches 
and cutout bases for standard cartridge 
inclosed fuses. Inclosed in metal cases 
and designed for manual operation with 
out opening cases. When cases are 
open, fuse terminals are “dead,” elimi- 
nating possibility of shock to operator. 

Detroit iron-clad, 0-200 amperes, 250 
volts, catalog Nos. 6251, 6361. 

Listed May 10, 1915. 
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the Pumpelly Battery Company, under 
which name the business was conducted 
until ‘Mr. Pumpelly’s recent death. 
James Kent Pumpelly, in the course of 
a long and active life in this industry, 
obtained a very long list of storage-bat- 
tery patents, and 1s said to have built 
the first storage battery for commercial 
use. 

Temporarify, the Prest-O-Lite stor- 
age battery will be manufactured in 
the old plant of the Pumpelly Com- 
pany. The present factories of the 
Prest-O-Lite Company are quite fully 
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Latest Approved Fittings 
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The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, 


following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 


INCLOSED SWITCH. — General 
Electric Company. Schenectady, N. Y. 

Quick-make-and-break induction-mo- 
tor starting switch, equipped with time- 
element plugs designed to afford pro- 
tection to motor against overloads 
maintained for longer than predeter- 
mined periods. Inclosed in metal case 
and designed for manual operation 
without opening case. 

Type SY, 30 amperes, 125-250 volts. 

Listed May 7, 1915. 


INCLOSED SWITCHES.—Metro- 
politan Engineering Company, 1238 At- 
lantic Avenue, Brooklyn, X. 

Two or three-pole service switches 
with cutout bases for standard fuses 
and with meter-testing block inclosed 
in metal cases. 

M. E. Company 61-100 amperes, 250 
volts, catalog Nos, 147-48 with Colonial 
type fuses. These devices are not con- 
sidered suitable for use in connection 
with secondaries not properly ground- 
ed, since they are not so designed 
that they can be promptly opened by 
a single operation. 

Listed ‘May 10, 1915. 


MISCELLANEOUS. Asbesto- 
Gleam Manufacturing Company, 846 
South Canal Street, Chicago, IH. 

Asbestos lamp shades, with or with- 
out attached shade holder. 

Listed April 28, 1915. 


RECEPTACLES, Standard.—Union 
Electric Company, Trenton, N. J. 

Porcelain shell, 660 watts, 250 volts. 

Cleat type, catalog Nos. 757, 758. 

Sign or conduit-box type, catalog No. 
965. 

Listed May 19, 1915. 
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engaged with the company’s acetylene 
business, which has extended into many 
fields outside of the automobile in- 
dustry, such as oxy-acetylene welding, 
house lighting, and many other new 
commercial applications of acetylene. 
New buildings will be erected shortly 
at the Speedway plant of the Prest-O- 
Lite Company, in Indianapolis, in 
which the new Prest-O-Lite storage 
battery will be manufactured on a large 
scale. The company’s battery line will 
include ignition, lighting and starting 
batteries of several types and sizes. 
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RECEPTACLES, For Attachment 
Plugs.—General Electric Company, 
Schenectady, N. Y. 

Flush receptacles. 10 amperes, 250 
volts; catalog No. 49490. 20 amperes, 
250 volts; catalog No. GE219. 

Listed May 18, 1915. 


ROSETTES, Fuseless.—Union Elec- 
tric Company, Trenton, N. J. 

Three amperes, 250 volts, catalog 
Nos. 762, 763, 765, 766 and 767. 

Listed May 3, 1915. 


SOCKETS, Standard.—Benjamin 
Electric Manufacturing Company, 120 
South Sangamon Street, Chicago, Ill. 

“Benjamin” brass shell. 

Pull, 660 watts, 250 volts, catalog 
Nos. 435-437, inclusive. 

Listed April 20, 1915. 


SWITCHES, Knife.—H. W. Clay & 
Company, 3503 North Tenth Street, 
Philadelphia, Pa. 

Knife switches with or without fuse 
extensions; 30 amperes, 250 volts, two, 
three and four-pole. 

Listed May 18, 1915. 


SWITCHES, Pendent Snap. — The 
Bryant Electric Company, Bridgeport, 
Conn. 

Bryant or Perkins. 

Three amperes, 125 volts, one am- 
pere, 250 volts; key, through tyye-. 
catalog No. WT99. 

Listed May 4, 1915. 


TRANSFORMERS.—Dongan Elec- 


tric Manufacturing Company, 741 
Franklin Street, Detroit, Mich. 
Bell-ringing transformers, “Junior,” 


110 volts to six volts. 
Listed May 14, 1915. 


WIRE CONNECTORS. — General 
Electric Company, Schenectady, N. Y. 

Cup terminal lugs. Each consists of 
a sheet-metal washer having an up- 
turned rim and an extension with tabs 
to fold around wire. 

These lugs are judged to be suitable 
for use in connecting wires of No. 14 
to No. 8 B. and S. gauge to terminals 
on switchboards, rheostats, etc. 

Listed May 19, 1915. 
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ATLANTIC STATES. 


WORCESTER, MASS.—The City 
Council has voted to increase and im- 
prove the equipment of the power 
plant at the City Hospital and has ap- 
propriated $8,000 for the purpose. 


NORWICH, CONN.—Stockholders 
of the Norwich, Colchester & Hart- 
ford Traction Company plan to con- 
struct an extension of this line, 25 
miles in length, within the next two 
years. The road is already built from 
Silver Lake to Glastonbury, 7 miles. 
The directors of the road are: W. S. 
Garde, Hartford; Elmer Robinson, W. 
A. Strickland, Glastonbury; S. R. 
Ketcham, New York; C. E. Stark, T. C. 
Murphy, Frank Kromer, C. S. Hol- 
brook, Norwich. 


STAFFORD SPRINGS, CONN. — 
Improvements in street lighting are 
proposed, including the removal of old- 
type arc lamps and the substitution of 
100-watt incandescent units. 


TOCCOA, GA.—At a recent munici- 
pal bond election a vote for a $35,000 
bond issue for erecting a municipal 
electric lighting plant was carried. 


NORTH CENTRAL STATES. 


CANTON, O. A considerable 
amount of new construction by the 
Canton Electric Company and the 
Northern Ohio Traction Company is 
awaiting the enactment of an ordinance 
for the purpose of enabling them to 
place their wires in a part of the 
business section underground. As soon 
as this ordinance, which has already 
been introduced, is passed, the two 
companies will proceed with the con- 
templated work. L. 


DAYTON, O.—The Dayton Power 
and Light Company is making an effort 
to secure a contract from the city of 
Xenia for the installation of an orna- 
mental street lighting system. The 
Business Men’s Association, at a re- 
cent meeting, indorsed the plan, and 
it will probably be approved by the 
city council. | 


DAYTON, O.—A movement is on 
foot to extend the boulevard lighting 
system on Third and Fifth Streets for 
more than a mile westward from the 
center of the city. The project is sup- 
ported by the West Dayton Civic 
League. 


FULLERTON, O.—John Davis, who 
recently purchased the plant of the 
Fullerton Canning Company at auc- 
tion, is planning to install additional 
power units and a generator set to 
furnish current to the town for all 
purposes. 


SMITHVILLE, O.—Articles of in- 
corporation ‘have been filed by the 
Smithville Light and Power Company. 
Capital, $3,000. Incorporators: C. V. 
Hard, C. L. Allis, D. J. Hard, J. B. 
Taylor and Barrett Landow. The com- 
pany has a ten-year contract for street 
lighting. Current will be supplied by 
the Wooster Electric Light and Power 
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Company, which will build an eight- 
mile transmission line for the purpose. 


SPRINGFIELD, O.—The city is to 
be equipped with a complete system 
of electric street lights. Address presi- 
dent of city commission. 


VAN WERT, O.—The Northwestern 
Ohio Light Company, which has been 
Organized by Lindsey .Hooper, C. A. 
Radcliffe and other local citizens, will 
construct an electric plant. The com- 
pany is capitalized at $10,000. 1 

YOUNGSTOWN, O.—The installa- 
tion of a park lighting system which 
will take in all of the public recrea- 
tion centers of the city, with orna- 
mental posts and cluster lights, is be- 
ing planned by the city authorities, 
with H. Whitford Jones, city lighting 
expert, in charge. L. 

GREENVILLE, ILL.—The Hender- 
son Light and Power Company is in 
the market for 400-kilowatt, alternat- 
ing-current, 60-cycle, revolving-field 
generator, exciter, switchboard, etc. 

MATTOON, ILL.—The city council 
is considering the combination of the 
municipal water and electric plants. 
Plans and specifications are being 
drawn by Superintendent James. Z. 


MORRISON, ILL. — The money 
needed for the new boulevard lights 
for this city is now practically assured, 
and in a few days the city will be 
able to enter into a contract for the 
new electric lighting system. Address 
mayor, 


ST. PAUL, MINN.—Bids on the 
electrical work of the First Baptist 
Church, Northwood, Iowa, will be re- 
ceived by Alban & Lockhart, Endicott 
Building, this city, or by E. H. Dwelle, 
treasurer of the church, Northwood. 
Iowa, until June 16. Check for $50 
must accompany bid on electrical work. 

SPRINGFIELD, MINN.—The vil- 
lage recorder will receive bids on the 
installation of a 100-kilowatt alternat- 
ing-current generating set, including 
engine, generator, exciter, series regu- 
lator and switchboard complete, until 
8 p. m., June 14. Separate bids are also 
requested on transformer and meter 
contracts, on which transformers and 
meters may be bought at any time and 
in any quantity. Certified check for 
$300 must accompany each bid. 


KIRKSVILLE, MO.—The city will 
vote June 24 on a $70,000 bond issue 
to build and equip an electric light 
plant and to complete rebuilding water 
works. Address mayor. 


LIBERTY, MO.—The city is plan- 
ning to construct an electric light plant 
to cost $55,000. Address mayor. 


ANAMOOSE, N. D.—The city coun- 
cil at a recent meeting awarded oe 
franchise to Walper and Woodruff for 
the installation of an electric light and 
power plant. 


MICHIGAN, N. D.—A municipal 


electric light and power plant is to be 
installed here at once. 
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SOUTH CENTRAL STATES. 


BERRY, KY. — A sstreet electric 
light system is to be installed here. 
Address the mayor. 


ELIZABETHTOWN, KY.—J. P. 
Todd, manager of the Kentucky Util- 
ities Company, at Elizabethtown, has 
purchased the Horse Cave Electric 
plant and incorporated the Horse Cave 
Light & Power Company, with $10,- 
000 capital,. articles of incorporation 
having just been filed. Mr. Todd, Mrs. 
J. P. Todd and J. A. Todd are the in- 
corporators. G. 


HARLAN, KY.—The John A. Stew- 
art Electric Company, headquarters in 
the Penobscot Building, Detroit, Mich., 
is back of the project, which has been 
reported, to construct a $250,000 power 
plant here to supply power and lights 
for the mining operations of this sec- 
tion. Mr. Stewart himself was recent- 
ly in Harlan looking over the ground. 


MIDDLEBORO, KY. — A $250,000 
electric power plant, to furnish light 
and power to the mines and towns of 
Harlan County, is being considered 
by Cincinnati capitalists. 

TRENTON, KY.—The South Ken- 
tucky Power Company has taken the 
contract to supply current to the 
town of Guthrie, situated on the Ken- 
tucky-Tennessee line, and the transmis- 
sion line will be constructed immedi- 
ately. 


JOHNSON CITY, TENN. — The 
Breamer Power Company is reported to 
have completed plans for construction of a 
hydroelectric power plant at Hampton, 
Carter County, Tenn., on the Laurel 
Fork River. It is stated that the dam 
is to be 100 feet in height. Officers of 
the company are: president, P. Dun- 
gan; vice-president, Sexton D. Dun- 
gan; secretary and treasurer, L. D. 
Gasteiger; general manager, J. H. 
Grayson. 

GORDON, TEX. — The Gordon- 
Mingus Light Company, of Gordon, 
Palo Pinto County, has been incor- 
porated with a capital of $6,000 by C. S. 
White, W. S. Dawson and John W. 
Goble. 

WESTERN STATES. 


BOZEMAN, MONT.—A resolution 
creating Special Improvement Light- 
ing District, No. 91, has been passed hy 
the City Council. The resolution pro- 
vides for the installation of a street- 
lighting system on Main Street, from 
the West Side of Ida Avenue on East 
Main Street, to the East side of 
Fourth Avenue, on West Main Street. 
According to the plans prepared, there 
will be installed five cluster lamps on 
a 12-foot pole, on each corner, and 
eight poles to each block. Sixty-candle- 
power, nitrogen-filled lamps will be 
used. In all, there will be installed 46 
five-cluster poles and 74 combination 
light and trolley poles. Bids for ma- 
terials and installation will be called 
for by city clerk at an early date. 
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LEWISTON, IDAHO.—According 
to recent announcement of A. R. John- 
son, manager of the Pacific States Tel- 
ephone & Telegraph Company, of this 
city, $13,000 will be expended in im- 
proving telephone service in Lewiston 
and Clarkston. 


TWIN FALLS, IDAHO. — The 
Nevada Copper Mining, Milling and 
Power Company is preparing to con- 
struct a power line to Contact. 

FLORENCE, ARIZ.—E. R. Brackett 
has been granted a franchise for elec- 
tric power, light and water works here. 


LOS ANGELES, CAL.—Bids will 
be received by the Board of Super- 
visors up to June 14 for the installa- 
tion and maintenance of street lights in 
the Homeward Avenue lighting dis- 
trict. 

SOUTH SAN FRANCISCO, CAL. 
—The Pacific Telephone and Telegraph 
Company has applied for a franchise 
in this city, sealed bids for which will 
be received up to June 21. 


CANYON CITY, ORE. — Accord- 
ing to reports, a 700-horsepower plant, 
and electric transmission line will be 
constructed near here, by the Prairie 
City Light and Power Company of 
this city. The transmission line will 
be constructed between the power plant 
and John Day, to furnish power for the 
dredge which is being installed on Can- 
yon Creek. It is understood the plant 
will be completed and in operation not 
later than August 1. O. 


COLVILLE, WASH.—The Stevens 
County Power & Light Company, of 
this city, has petitioned the Stevens 
County Commissioners for a franchise 
to dig and maintain a ditch for convey- 
ing water from the Colville River, 
across, over and along the Aris Road, 
for the purpose of generating electric 
current. It is understood the company 
plans making extensions and improve- 
ments to its power plant and system 
here, to accommodate additional busi- 
ness. 


HILLYARD, WASH.—The water 
committee of the city council has been 
empowered to investigate the feasi- 
bility of establishing a municipal power 
plant in this city. Plans formulated 
to date include the construction of a 
power house and installation of gaso- 
line engines which will generate cur- 
rent. Bids will be asked for equip- 
ment shortly. 


OLYMPIA, WASH. — The City 
Council has granted a franchise to W. 
W. Manier for the establishment of a 
power plant and transmission lines to 
furnish power and light in this city. 
Active construction of the proposed 
improvement will begin in the immedi- 
ate future. W. A. Hoage is city clerk. 


PORT TOWNSEND, WASH. — A 
franchise to construct and operate 
transmision lines for electric energy 
along certain highways in Jefferson 
County, has been granted to James P. 
Helman, of Port Townsend. Holman 
agrees to construct and have the line 
in Operation within two years, and has 
stated that active construction will be 
ordered within 30 days. 


TACOMA, WASH.—$13.500 will be 
expended immediately in telephone im- 
provements within the Tacoma city 
limits, according to announcement. of 
John Schlarb, manager of the Pacific 
States Telephone and Telegraph Com- 
pany. The expenditure will be made 
on two contracts, one to be for $10,- 
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000 to be used in constructing through 
the south end of the city, a permanent 
open-wire route for the important long 
toll lines; the second for $3,500 to be 
spent in constructing a cable telephone 
service across the top of the Eleventh 
Street bridge, to take place of the pres- 
ent submarine cable. O. 


PROPOSALS. 


CONDUIT AND WIRING.—Sealed 
proposals will be received until June 22, 
for conduits and wiring in the United 
States public buildings at Detroit, 
Mich. Address Supervising Architect, 
Washington, D. C 


ELECTRICAL EQUIPMENT. 
Sealed proposals will be received at the 
office of the Bureau of Supplies and 
Accounts, Navy Department, Washing- 
ton, D. C., until June 22, 1915, for fur- 
nishing 2,700 feet of cable, 66,000 and 
400,000 circular mils, Schedule 8414, for 
delivery at Navy Yard, Key West, Fla.; 
three ringing telephone dynamotors and 
miscellaneous telephones and switch- 
boards and spare parts, as per Schedule 
8418, for delivery at Navy Yard, Ports- 
mouth, N. H.; 500 igniters and 86 spark 
plugs for same, and 5,900 spark, mag- 
neto and regular-type plugs, as per 
Schedule 8426, for delivery at Navy 
Yard, Brooklyn, N. Y.; six each, watt- 
hour meters and spare glass covers, as 
per Schedule 8436, for delivery at Navy 
Yard, Brooklyn, N. Y. ,and two induc- 
tion motors, as per Schedule 8403, for 
ones at Navy Yard, Washington, 


NAVY ELECTRICAL SUPPLIES. 
Sealed proposals will be received at 
the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
for furnishing the following materials. 
Firms interested should apply to the 
Bureau for the schedule numbers de- 
sired. Bids received until June 15, for: 
Schedule 8358, switchboard and Spare 
parts; Schedile 8366, 12-inch bracket 
fans, 200-kilowatt turbogenerator sets; 
Schedule 8377, induction motor, direct- 
current shunt motor, 120-kilowatt oil- 
cooled transformer; Schedule 8382, 
500,000 and 1,000,000-circular-mil cable. 
Bids received until June 22 for Schedule 
8370, incandescent lamps; Schedule 
8373, motors for ventilating sets; 
Schedule 8374, electric docking tele- 
graphs and steering telegraph indicator; 
Schedule 8390, electric furnaces and 
spare parts. 


FINANCIAL NOTES. 


The property of the Washington-Ore- 
gon Corporation, including extensive 
power projects, street railways and water 
plants in southwest Washington and Ore- 
gon, will be sold at public auction to sat- 
isfy a mortgage for $1,569,000 held by the 
Fidelity Trust Company, of Philadelphia. 
The properties to be sold include a power 
and water plant in Hillsboro, Ore.; a 
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street railway system between Centralia 
and Chehalis, Wash. a distance of four 
miles; a power plant in southwest Wash- 
ington and a street railway in Clark 
County, Wash. 


Dividends. 
Term Rate Payable 
Am. Tel. & Cable...... Q 1.25% June 1 
E AEN Tr., Lt. & Pr. 
ern chs ree TEA Q 15 % July 1 
Cén. States Elec. Corp. 

o AET T E E, Q 1.75% July 1 
East. Pr. & Lt. Corp..Q 15 % June 15 
East. Tex. Elec...... S-A $3 July 1 
Indianapolis St. Ry..S-A 3 % July 1 
Interborough Rap. Tran Q 25% July 1 
Muskogee Gas & Elec.Q 1.75% Jupe 15 
Niagara Falls Pr...... — 2 % July 15 
Tri-City Ry. & Lt., pf. Q 15% July 1 
United Lt. & Ry. ist. pf.Q 1.5 % July 1 
United Lt. & Me a Je pf. Q 0.75% July 1 
Va. Ry. & Pr pe S-A 3 % July 30 
Wash, Ry & Elec...... Q 1.76% 

Wash Ry. & Elec. pf..Q 1.25% 
West End St. Ry...... Q 2 % July 1 


Reports of Earnings. 
BANGOR RAILWAY & ELECTRIC. 


April gross ............006- $ 60,618 $ 56,594 
Net after taxes............ 29,517 30,663 
Surplus after charges..... 11,897 13,122 
12 months gross........... 787,177 775,456 
Net after taxes........... 408,919 2,63 
Surplus after charges..... 199,127 214,442 
Balance after preferred 

dividends ............... 94,127 109,442 


AMERICAN POWER & LIGHT. 
(Consolidated Earnings of Subsidiaries). 


1915 1914 
April gross ........... $ 562,625 $ 526,647 
Expenses and taxes.... 309,749 281,214 
Net earnings ........ 52,876 245,433 
12 months’ gross ..... 6,799,484 6,134,196 
Expenses and taxes.. 3,578,001 3,292,123 
Net earnings ........ ,221,493 2,842,073 


AMERICAN GAS & ELECTRIC. 
American Gas & Electric Company re- 
ports earnings for the year ended March 
31, 1915, as follows: 


Consolidated gross 


1915 1914 


subsidaries .......... i 510,007 $3,935,432 
Balance of subsidiaries’ 

earnings, applicable 

to A. Œ & E...... 1,071,855 1,025,804 
Other income, A. 

Ge Ti ae E ES 497,508 369,176 
Gross income ......... 1, 569, 363 1,394,980 
Expenses and interest "682, 469 668,544 
Surplus ..........-ceace 886,894 726,436 
Debenture interest... 60,000 ...... 
Preferred dividends.. 100,860 ...... 
Balance ............c000. 024 ...... 


*726,024 
*Equivalent to 19.93 per cent on $3,641,400 
common stock. 


MONTREAL LIGHT, HEAT & POWER. 

The Montreal Light, Heat & Power 
Company has issued its report for the 
year ended April 30, 1915. The income 
account compares as follows: 


1915 1914 
GYOSS ee biota eee eas $6,617,000 $6, 245, 697 
Expenses ....essssessoso 2,881,000 2,7 778,451 
Net edea a aie eee ed ees 3,736,000 3,467,246 
Interest 6.6563 Sha Pes ERs 489,000 467,977 
Surplus ...esssessseseseso t3,247,000 2,999,269 
Dividends ..............- 1,791.066 1,700,000 
Surplüs sca iasoneimessas 1,455,934 1,299,269 
Deductiong ............. * 650,000 610,000 
Surplus (665.65 Sea wis otee-se as 805,934 689,269 


*Depreciation and pension fund. 

tEqual to 18.12 per cent on $17,910,662 cap- 
ital stock as against 16.74 per cent previous 
year. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK 


June 7 May 31 
American Tel. & Tel. (NeW York)... .. ccc ccc c ccc ccc ccc cece vec cccceeccee 122 119 
Commonwealth Edison (Chicago)... .... ccc cc cc ccc cere cnet eee eeeese 133% 132% 
Edison Electric Hluminating (Boston)........... cc cc cc cee cee ec eee tec eeee 235 233 
Electric Storage Battery common (Philadelphia)............cc2.c cece 51% 50 
Electric Storage Battery preferred (Philadelphia)............ccccceeees 51% HOw 
General Electrice (New YOr kk) oot vak oe Ses edie oe ba 4 ee SS 42 CaS RR 163% 151 
Kings County Electric (New York) is csci cs ccewed ee sce wewse eae eee see ee eee 119 119 
Massachusetts Electric common (Boston).........ccccc cece ccc ececsene 4% 4% 
Massachusetts Electric preferred (BOStON)........ ccc ccc e cece cence eees 35% 36% 
National Carbon common (Chicago)... ccc. cc ce cw ccc ee ec cere ete een eenes 137 131 
National Carbon preferred (Chicago)... cc ccc ccc cc ace cece ete s ee eeens — — 
New England Telephone (BOSstOn).....nessssesssssoesssooesosesooooonsos 129 129 
Philadelphia Flectric (Philadelphia). cc... 0... cc ee cw ce teeter tans 24 23% 
Postal Telegraph and Cables common (New York)...........cccceeceeee 77 (7 
Postal Telegraph and Cables preferred (New York). .........e0eeeeeeee 66% 65 
Western Union (New York). cides oe Ga cise o 30S o:5 o kOS OES Gee Mawel ae eas 66% 66% 
Westinghouse common (New York).......cc cece cece cc ecco ee eecececeees 96% 93% 
Westinghouse preferred (New York). 0.0... 0c cece eee eee tee eee eeeee 120 12 
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PERSONAL MENTION. 


MESSRS. JAMES R. CRAVATH 
and W. A. DURGIN, of the Chicago 
Section of the Illuminating Engineer- 
ing Society, gave talks, on June 7 and 
8, to the students of the Lucy L. 
Flower Technical High School, Chi- 
cago, on the subject “The Proper II- 
lumination of the Home.” 


MR. CLARK V. WOOD, vice-presi- 
dent of the Springfield (Mass.) Street 
Railway Company, has been elected 
president, succeeding 'Mr. J. T. Harmer, 
resigned. MR. FRANCIS H. DEWEY, 
head of the New England In- 
vestment & Security Company, has been 
oe vice-president, succeeding Mr. 

ood. 


MR. CLAUDE N. RAKESTRAW, 
of the Cleveland Electric Illuminat- 
ing Company, Cleveland, O., was mar- 
ried Wednesday, June 2, to Miss Mollie 
Kinkade, daughter of Judge and Mrs. 
R. R. Kinkade. The wedding was a 
quiet affair, Rev. Allan R. Stockdale 
performing the simple ceremony, which 
was witnessed by a few intimate 
friends only. The young couple left 
immediately on a two weeks’ honey- 
moon trip, after which they will be at 
home to their friends in Cleveland. 

DR. CHARLES P. STEINMETZ 
has been elected president of the illu- 
minating Engineering Society. A bi- 


Charies P. Steinmetz. 


ographical sketch of Dr. Steinmetz 
was given in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, October 29, 1910. 
Since 1910, Dr. Steinmetz has been in 
charge of the consulting engineering de- 
partment of the General Electric Com- 
pany, Schenectady, N. Y. He is also 
professor of electrophysics in Union 
University. In 1902, he received the 
honorary degree of Master of Arts from 
Harvard University, and in 1903, the 
honorary degree of Doctor of Phil- 
osophy from Union University. His 
most recent books are “Electrical En- 
gineering Mathematics,” and “Electric 
Discharges, Waves and Impulses.” Dr. 
Steinmetz is vice-president of the In- 
ternational Association of Municipal 
Electricians, president of the National 
Association of Corporation Schools, 
past president of the American Institute 
of Electrical Engineers, honorary mem- 
ber of the National Electric Light As- 
sociation, fellow of the American As- 
sociation for the Advancement of 
Science, and a member of the American 
Electrochemical Society, American 
Physical Society, American Society of 
(Mechanical Engineers, the (British) In- 
stitution of Electrical Engineers and a 
number of other organizations. 
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MR. ALTEN S. MILLER has been 
elected general secretary of the Il- 
luminating Engineering Society. Mr. 
Miller was born in Richmond, Va., in 
1868. He was graduated from Stevens 
Institute of Technology in 1888, with 
the degree of Mechanical Engineer. An 
account of his early work was given in 
the ELEcTRICAL REVIEW AND WESTERN 
ELECTRICIAN for May 28, 1910. After 
leaving the Union Electric Light and 
Power Company, at St. Louis, of which 
he was made president in 1910, he went 
to New York and joined Dr. Alexander 
C. Humphreys in consulting-engineer- 
ing work under the firm name of Hum- 
phreys & Miller, Incorporated. He has 
made a special study of valuation and 
rate cases for public service companies. 
Mr. Miller is a fellow of the American 
Institute of Electrical Engineers and a 
member of the National Electric Light 
Association, American Society of Me- 


Aiten S..Miller. 


chanical Engineers, American Gas In- 
stitute, Society of Gas Lighting and the 
Natural Gas Association. 

MR. FRED C. PULLEN has accept- 
ed the position of sales manager for 
C. J. & F. E. Briner, electrical en- 
gineers and contractors, and will have 
charge of the sale of motors, gen- 
erators, controllers, etc., for which this 
firm 1s now agent, and also of a new 
line of electrical specialities that will 
be taken on as soon as the new build- 
ing of the firm at 1007-15 Morgan 
Street, St. Louis, Mo., is completed. 
Mr. Pullen has had fifteen years’ ex- 
perience in the electrical business, hav- 
ing started in the testing room of the 
Western Electric Company in _ 1900. 
From there he went into construction 
work with Kohler Brothers, and was 
in charge of their work as erecting 
engineer in all the large cities, from 
Washington, D. C., to Winnipeg, Man. 
Desiring to enter the commercial end 
of the business he became associated 
with the St. Louis office of the General 
Electric Company. Later he entered 
the central-station business, and has 
had charge of the commercial depart- 
ments in three of the large plants op- 
erated by the Hodenpyl Hardy and 
E. W. Clark syndicates. 


OBITUARY. 


MRS. EVA BETHELL, 72 years of 
age, mother of Mr. Union N. Bethell, 
of New York, vice-president of the 
American Telephone nd Telegraph 
Company, and president of the New 
York Telephone Company, died at 
Newburg, Ind., on June 2, as the result 
of fright. Just before Mrs. Bethell 
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died she said that a burglar had en- 
tered her home and threatened to shoot 
her if she did not give him money. 


MR. E. M. REED, one of the oldest 
construction and maintenance men in 
the Central West, died recently at Lan- 
caster, Wis. Mr. Reed was taken 
seriously ill about the middle of May 
and was taken to his mother’s home in 
Wisconsin, as he had no immediate 
family. Among work carried out by 
Mr. Reed were the plants at Pueblo, 
Colo.; Wichita, Kans., and Fort Leaven- 
worth, Kans. At one time he repre- 
sented the Monarch Electric Company, 
and for the past seven years was the 
representative of the Wagner Electric 
Manufacturing Company, at Kansas 
City, ‘Mo. 

MR. JAMES P. MALIA, chief elec- 
trician for Armour and Company, Chi- 
cago, died on May 29, as the result of 
an operation for appendicitis, and was 
buried on June 2. Mr. Malia was 54 
years of age and unmarried. He was 
born in Utica, N. Y., and before com- 
ing to Chicago held a position with 
the Western Union Telegraph Com- 
pany. He had been with Armour and 
Company for 29 years and since 1894 
had been chief electrician. He had 
charge of the electrical work in all of 
the company’s plants, both outside and 
in Chicago. Mr. Malia was of a quiet 
and studious temperament and was 


James P. Malla. 


well liked by his employees. He was 
a member of the Jovian Order, of the 
Illuminating Engineering Society, of 
the Electric Club of Chicago, and was 
also a Mason. 


DATES AHEAD. 


Association of Railway Electrical 
Engineers. Semi-annual convention. 
Hotel Dennis, Atlantic City, N. J., June 
14. Secretary, J. A. Andreucetti, Chi- 
cago, lil. 

Electrical Supply Jobbers’ Associa- 
tion. Summer meeting, Hotel Statler, 
Detroit, Mich., June 15-17. Secretary, 
Franklin Overbagh, 411 South Clinton 
Street, Chicago, Ill. 

Electrical Medical Association of Cali- 
fornia, San Francisco, Cal., June 15-19. 
Becca: H. Scudder, Los Angeles, 

al. 


Electrical Contractors’ Association of 


Pennsylvania. Annual convention, 
Philadelphia, Pa., June 16. Secretary, 
M. G. Sellers, 1518 Sansom Street, 
Philadelphia. 


Society for the Promotion of En- 
gineering Education. Annual meeting, 
Ames, Iowa,~June 22-25; Secretary, F. 
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L. Bishop, University of Pittsburgh, 
Pittsburgh, Pa. 

Electrical Contractors’ Association of 
the State of Illinois. Semi-annual 
meeting, Peoria, Ill., June 25-26. Secre- 
tary, E. J. Burns, Rock Island, Il. 

Northern White Cedar Association. 
Midsummer meeting, Beaudette, Minn., 
June 25-29. Secretary, N. E. Boucher, 
743 Lumber Exchange, Minneapolis. 

Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 
30. Secretary, Herbert Silvester, 18 
Washington Avenue, Detroit, Mich. 

American Institute of Electrical En- 
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The Cutter Company, 
Pa., has sent out cards suggesting 
that resolution be made to replace 
blown fuses with circuit-breakers and 
showing how a double-pole breaker re- 
places two fuses and the usual hand 
switch, at the same time saving much 
time and trouble. 


B. J. Carney & Company, Grinnell, 
Ila., producers of cedar poles, announce 
opening of new branch office in the 
Busch Building, Dallas, Tex. This of- 
fice is in charge of P. A. Pitcher and 
has been established so as to permit 
serving the company’s customers in 
the Southwest to better advantage. 


W. N. Matthews & Brother, Incorpo- 
rated, St. Louis, Mo., has opened a 
branch office at Salt Lake City, Utah. 
This office is in charge of F. C. Mor- 
ton and is subsidiary to the Denver of- 
fice, which is managed by O. H. Da- 
vidson. A full line of samples of 
Matthews products will be kept at the 
Salt Lake office. 


James Beggs & Company, manufac- 
turers of the Blackburn-Smith feed- 
water filter and grease extractor and 
the Beggs sewage ejector system, an- 
nounce that they have opened offices 
in Saginaw, Mich., and Cleveland, O. 
Their representatives at these points 
will give prompt attention to inquiries 
received from Michigan and the north- 
ern part of Ohio, respectively. 


The Pelton Water Wheel Company, 
San Francisco, Cal., has prepared a 
leaflet describing in detail its exten- 
sive exhibit at the Panama-Pacific In- 
ternational Exposition, San Francisco. 
A number of views of this exhibit, 
which occupies an entire block in the 
Palace of Machinery, are given and 
each water wheel and other appara- 
tus exhibited is briefly described. 

Wheeler Reflector Company, 156 
Pearl Street, Boston, Mass., has pub- 
lished a new supplement to its Bulletin 
R. This deals with Wheeler angle re- 
flectors for lighting tennis courts, 
bowling greens, bathing beaches and 
other outdoor recreation grounds. Not 
only are these reflectors described, but 
valuable suggestions are given for the 
design of such outdoor installations. 


The Pyrene Manufacturing Company, 


Philadelphia, 
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gineers. Annual convention, Deer Park, 
Md., June 29-July 2. Secretary, F. L. 
Hutchinson, 29 West Thirty-ninth 
Street, New York, N. Y. 

Ohio Electric Light Association. An- 
nual convention, Cedar Point, Ohio, 
July 20-23. Secretary, D. L. Gaskill, 
Greenville, O. 

National Electrical Contractors’ As- 
sociation of the United States. Fif- 
teenth annual convention, San Fran- 
cisco, Cal... July 21-24. Secretary, 
George H. Duffield, 41 Martin Building, 


Utica, N. Y. 
Association of Mu- 


International 
nicipal Electricians. Annual meeting, 


With the Electrical Manufacturers 


WN 


New York, N. Y., is equipping its six 
branch offices with automobiles for the 
use of its salesmen. Each car is, of 
course, equipped with a Pyrene fire ex- 
tinguisher. The company has been us- 
ing motor trucks for delivery service 
for some time and is providing the new 
cars merely for greater convenience 
on the part of its salesmen. 


The Leeds & Northrup Compatiy, 
4901 Stenton Avenue, Philadelphia, 
Pa., has issued bulletin No. 210 on a 
universal lamp and scale for use with 
galvanometers and.similar reflecting in- 
struments. The company has also 
gotten out an odd-stock list, compris- 
ing new instruments slightly damaged 
and instruments taken in exchange for 
new instruments. Among these are 
many bargains. 


The Emerson Electric Manufactur- 
ing Company, 2024 Washington Ave- 
nue, St. Louis, Mo., in its June issue of 
its house organ, “The Emerson Month- 
ly,” describes a line of ceiling fans 
equipped with Brascolite semi-direct 
lighting fixtures. The construction of 
these combination outfits is explained. 
They make a very much more efthcient 
combination than the old type of ceil- 
ing fan with cluster lights. . 


The Cook Railway Signal Company, 
Denver, Colo., has prepared a booklet 
describing its automatic electric high- 
way-crossing gate. This safety device 
operates practically on the same prin- 
ciple as an upper-quadrant semaphore 
signal. The operation is explained in 
detail, also the various methods of in- 
stallation. A large number of views 
are shown of typical installations and 
pointed paragraphs are given to em- 
phasize the need of effective protec- 
tion at highway crossings. 


Hoskins Manufacturing Company, 
Detroit, Mich., announces the appoint- 
ment of W. C. Tharp as district man- 
ager in charge of its Pittsburgh office, 
to succeed I. J. Shults, resigned. Mr. 
Tharp has been associated with the Re- 
public Iron & Steel Company, the 
Scientific Materials Company, and the 
Metallurgical Testing Laboratory, of 
Pittsburgh, and by reason of his past 
experience and broad acquaintance in 
the Pittsburgh district, will be able to 
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Gibson Hotel, Cincinnati, Ohio, August 
24-27. Secretary, C. R. George, Hous- 
ton, Tex. 


American Electrochemical Society. 


Twenty-eighth general meeting, San 
Francisco, Cal., September 16-18. Sec- 
retary, Joseph W. Richards, South 


Bethlehem, Pa. 

International Engineering Congress, 
San Francisco, Cal., September 20-25. 
Executive secretary, E. J. Dupuy, Fox- 
croft Building, San Francisco, Cal. 

Telephone Pioneers of America. An- 
nual meeting, San Francisco, Cal., Sep- 
tember 21-23. Secretary, R. H. Star- 
rett, 15 Dey Street, New York, N. Y. 
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give especially good service to the 
various industries in that district in 
supplying their requirements in the way 
of electric furnaces, pyrometers, heat- 
ing appliances and resistors. The com- 
pany also announces that it has been 
successful in the suit recently heard in 
the United States Circuit Court of Ap- 
peals for the Seventh Circuit, concern- 
ing its patent on an electric resistance 
element composed of an alloy of nickel 
and chromium. This patent was issued 
to A. L. ‘Marsh for an electric resistance 
element on February 4, 1906, as patent 
No. 811,859. 


Kuhlman Electric Company, Elk- 
hart, Ind., has issued catalog No. 32, 
describing Kuhlman transformers. The 
company points out that it is the old- 
est independent company manufactur- 
ing transformers at the present time; 
this has been its specialty since 1894. 
The catalog describes the entire line of 
standard transformers and transform- 
ers to meet special conditions. Kuhl- 
man transformers are of the core type 
and are made both single-phase and 
three-phase for distributing service, 
for use on high-voltage transmission 
lines, for series lighting circuits, for 
pipe-thawing, and for special high- 
voltage purposes. Each of these types 
is illustrated in the catalog. 


August Mietz, 130 Mott Street, New 
York, N. Y., manufacturer of the 
Mietz & Weiss oil engines, announces 
that among recent orders for these en- 
gines were the following: Grinden Art 
Metal Company, Brooklyn, N. Y., two 
50-horsepower oil engines; Town of 
Schleswig, Iowa, one 50 and one 75- 
horsepower engine to drive alternators 
in lighting plant; George Buckley, 
Menlo, Iowa, a 40-horsepower engine: 
C. N. Taylor, Salisbury, Mass., a 25- 
horsepower engine; I. H. Pitts & Son, 
Waverly Hall, Ga., a 30-horsepower en- 
gine: Marcus Mason & Company, 
South Framingham, Mass., a 25-horse- 
power engine; United States Govern- 
ment (for Lightships 101 and 102), two 
200-horsepower direct-reversible ma- 
rine-type oil engines and four 50- 
horsepower oil-engine air-compressor 
outfits. 


Oshkosh Manufacturing Company, 
Oshkosh, Wis., is distributing to the 
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trade its new catalog No. 45. This 
the company believes to be the most 
complete manufacturers’ catalog of 
strictly outside construction tools and 
specialties ever issued. Every operat- 
ing company is entitled to a copy on 
request to the Oshkosh office. All 
standard heavy digging and pole-rais- 
ing tools are listed, as well as wire 
reels, tree trimmers, etc. Several new 
tools are listed. 


General Insulate Company, 1008 to 
1014 Atlantic Avenue, Brooklyn, N. Y. 
has recently developed and is now 
offering to the trade generally, a stock 
long sought as having properties be- 
tween the formaldehyde products, such 
as Bakelite and Condensite, and the 
best known grades of shellac composi- 
tions. This newly developed material 
the company styles as Grade 57-“Hi- 
Heet.” his has a heat resistance of 
250 degrees Fahrenheit, can readily be 
molded into almost any form or size, 
has a tensile strength very superior to 
shellac compositions, and a dielectric 
strength of 285 volts at a thickness of 


250 mils. The main object sought for 
by the company in the development of 
Grade 57 was heat resistance, as a 
great demand has grown in the last sev- 
eral months, particularly among auto- 
mobile manufacturers, for a stock with 
high heat resistance and lower cost 
than the formaldehyde products. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has issued some new publications, 
among which is descriptive leaflet No. 
3796, which covers small direct-current 
generators known as type CD, rang- 
ing in capacity from one-fourth to two 
kilowatts, and 125 to 250 volts; these 
generators are particularly adapted 
for use as exciters, charging storage 
batteries, lighting country residences 
and small industrial plants in localities 
where central-station power is not 
available. Two new switchboard pub- 
lications have been issued by the com- 
pany; these are Sections DS 1439 and 
1456, the former covering alternating- 
current boards with hand-operated oil 
circuit-breakers, and the latter rotary 
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converter panels; complete detail in- 
formation is given on these types of 
boards, including a number of dia- 
grams, and suggestions as to the best 
method of assembly. “The Relation 
of Trolley-Feeder Taps to Machine 
Flashovers” is the title of an article 
which recently appeared in the Electric 
Journal and which has been reprinted 
in pamphlet form by the company; the 
article discusses this question, giving 
reasons for the application of the tap 
and various conditions effecting the 
flashover; numerous incidents are cited 
where rotary converters had flashed 
over. Textile Quarterly No. 8, just 
issued, is devoted to a description of 
the new pressed-steel-frame induction 
motor recently brought out by the 
company especially for textile work; 
the method of rolling frames is de- 
scribed and illustrated and other de- 
tails of construction carefully ex- 
plained; the method of testing the 
motor against shocks and vibrations is 
also explained with the aid of several 
illustrations. 


Record of Electrical Patents 
Issued by the United States Patent Office, June 1, 1915. 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,141,107. Telephone Transmitter. W. W. 
Dean, assignor to Kellogg Switchboard & 
Supply Co., Chicago, Il. Constructional de- 
tails eet a supplementary diaphragm. 

1,141,109. Electropneumatic Brake for 
Raliway Cars. J. S. Doyle, assignor to the 
Westinghouse Air Brake Co., Pittsburgh, 
Pa. Controlled from both motorman’s and 
master switches. 

1,141,114. Controller for Fluld-Pressure- 
Actuated Devices. C. T Henderson, as- 
signor to _Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. Pressure-operated valve has 

movement secure by electrical 
means, 

1,141,117. Method of Reducing Coke to 
Produce Battery Carbons. H. T. Johnson, 
New York, N. Y.; N. F. Johnson, adminis- 
tratrix of H. T. Johnson, deceased. Raised 
to high heat by burning in furnace, then 
agitated and air forced through until im- 
puree are removed and low resistance se- 

e ° 

1,141,118. Kiln or Furnace for Treatment 
of Carbonaceous Materials. H. T. Johnson, 
by N. F. Johnson, administratrix. Related 
to above. 

1,141,119. Indicating Relay. W. Kaislin i 
assignor to Kellogg Switchboard & Supply 
Co. Has means for indicating whether 
energized or de-energized. 

1,141,120. Casing Cap for Lamp Sockets. 
C. J. Klein, assignor to Cutler-Hammer 
Mfg. Co. Of heavy stock. 

1,141,121. Separable Connector for Elec- 
trical Conductors. C. J. Klein, Milwaukee 
Wis. Two-part, with contacts constructed 
to prevent relative rotation. 

1,141,122, Stage Footilghts. A. T. Klieg}, 
New York, N. Y. Pivoted individual lamp 
carriers. (See cut.) 

1,141,127. Electric Signal. J. Lièvre, 
Corpus Christi, Tex. For motor water 
jacket. 

1,141,133. Gas-Tight Seal. K. Mensing, 
assignor to General Electric Co. For elec- 
tric vacuum tube. 

1,141,147. Railway Signal Apparatus. C. 
F. Rumold, Berea, Ky. Block system in 
which signal motor apparatus is controlled 
by three circuits, one through each rail and 
one through both rails. 

1,141,152. Portabie Support for Electric 
Lamps. O. E. Stahl, Pittsburgh, Pa. Ad- 
justable mounting on clamp for gripping 
chair, table or bed. 

1,141,154. Motor-Controller. L. L. Tatum, 
assignor to Cutler-Hammer Mfg. Co. Sev- 
eral motors automatically reversed period- 
ically at different times and manual means 
for reversing at will. 

1,141,158. Blowout Device for Electric- 
Pump Governors. W. V. Turner assignor 
to the Westinghouse Air Brake Co. Air 
pressure opens valve against force of 
spring and permits switch to operate. 

1,141,166. Coll-Former for Armatures. J. 
A. Wirth, assignor to Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. Details 
of former for half-coils. 

1,141,174. Electromagnetic Switch. L. G. 
Copeman, assignor to Copeman Electric 


Stove Co., Flint, Mich. Magnet releases 
catch of circuit-breaker. 

1,141,175. Electric Stove. L. G. Copeman, 
assignor to Copeman Electric Stove Co, 
Construction of oven and heating plate 
therefor. 

1,141,176. Electrically Heated Oven. L. G. 
Copeman, assignor to Copeman Electric 
Stove Co. Plate radiating heat from one 
side may be secured in different positions 
in oven. 

1,141,187. Electric Alarm Bell. G. A. Hu- 
ber, New York, N. Y. Details of bell struc- 
ture. 

1.141,188. Metallic Molding. G. A. John- 
son, Newark, N. J. Has J-shaped trough 
body with L-shaped cover clamped by lon- 
gitudinal edges of vody, ; 

1,141,197. Electrical Heater. A. 8. Mack, 
Klamath Falis, Ore. Casing having inlet 
and outlet pipes has centrally arran 
heating unit comprising metal tube ‘pee ed 
with asbestos containing heating coil. 

1,141,199. Three-Phase Transformer. W. 
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No. 1,141,122.—Footlights. 


S. Moody, assignor to General Electric Co. 
Relates to the circulation of cooling oil. 

1,141,203. Fan and Fixture Support. D. H. 
Murph, assignor of one-half to H. E. Hob- 
gon, Dallas, Tex. Means for securing sup- 
porting hook to ceiling. 

1,141,216. Electrical Recording. Apparatus. 
A. L. Sohm, assignor to Sohm Electric Sig- 
nal & Recording Co., Chicago, Ill. Electro- 
magnetic means for adjusting and printing 
from a type bar. 

al at Plate for Secondary Batterles. 
J. O. Luthy, San Antonio, Tex. Is covered 
by foraminous conducting screen over which 
is a porous enamel-like coating. 

1,141,279. Telephone ppreratus. T. Smith, 
assignor to T. Smith Mfg. Co., Chicago, Il. 
Adjustable bracket. 

1,141,287. Floor Polisher. W. B. Thayer, 
Kansas City, Mo. Has motor switch on, 
and conductors in, tubular handle. 

1,141,300. Circult-Breaker. B. F. Bailey, 
Ann Arbor, Mich. Rotary; cam-operating 
contacts move? with actuating shaft in one 
direction only. 

1,141,307. Thermo-Electric Regulating 


System. G. N. Blanchard, assignor of one- 
half to H. Busch, Jr., San Francisco, Cal. 
Valve electrically controlled by Bourdon 
tube connected with chamber having its 
pressure raised by heat. 

1,141,316. Cable Hanger. W. L. Cockrell, 
Cameron, W. Va. Two-part and of figure-8 
section; upper part securing to messenger 
wire. 

1,141,327. Automatic. Burglar-Alarm Sys- 
tem. L. H. German, Louisville, Ky. Tele- 
phone receiver lifted from hook on opening 
door. 

1,141,336. Magneto. P. Hamm, Milwaukee, 
Wis.. Rotatable magnets and comprises pri- 
mary, secondary, interrupter and spark- 
shifter. 

1,141,344. Automatic Whistling Device. 
G. J. Juntunen, Dollar Bay, Mich. Electro- 
magnet operating whistle has circuit closed 
at predetermined points of locomotive 
travel. 

1,141,352. Semi-Automatic Telephone-Ex- 
change System. F. R. McBerty, assignor to 
Western Electric Co., New York, N. Y. 
Sending device. 

1,141,358. Drink-Mixing Machine. R. Ww, 
Portmann, Norwood, O. Agitator in bottom 
of container driven by electric motor in 
base. 

1,141,359. Switch Box. A. C. Power, Pen- 
dleton, Ore. Details of casing for wall 
switch. 

1,141,363. Installation Permitting of Elec- 
trically Actuating Apparatus at a Distance 
from a Central Station. E. Schneider, Le 
Creuzot. France. Has indicators at trans- 
mitting and receiving stations and means 
for synchronizing. 

1,141,367. Telephone Call-Registering De- 
vice. V. Thompson, Vancouver, B. C., 
Canada. Electromagnetically operated and 
coin-controlled. 

1,141,380. Electrical Measuring Instru- 
ment. F. Conrad, assignor to Chicago Elec- 
tric Meter Co., Chicago, Il. Registers and 
indicates power consumed in circuit and 
prints maximum during given interval. 


1,141,386. Method of Transmitting and 
Receiving Electrical Energy. R. A. Fessen- 
den, assignor to S. M. Kintner, Pittsburgh, 
Pa., and H. M. Barrett, Bloomfield, N. J. 
Simultaneously sends and receives wireless 
signals. 

1,141,387. Aerial Conductor. S. Franklin, 
assignor to Marconi Wireless Telegraph 
Co. of America, New York, N. Y. Closed 
circuit in vertical plane with distributed 
condensers neutralizing the inductance. 

1,141,393. Sar ty Coupling-Release Sys- 
tem for Rallway Trains. A. F. Hethering- 
ton, New York, N. -Y. Electrically con- 
trolled uncoupling accomplished when en- 
gine is derailed. 

1,141,400. Cap for incandescent Lamps. 
A. Marin, Vitry-sur-Seine, France. Has 
shaped socket of aluminum with bottom 
of hardened cardboard. 

1,141,402. Electrolytic Apparatus Em- 
ploying Filmed Electrodes. R.. D. Mershon, 
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New York, N. Y. Condenser having alu- 
minum electrodes coated with heat-resist- 
ant electrolytic films in an original electro- 
lyte containing borax and free acid. 

1,141,406. Trolley Wheel. J. C. Ollard, 
Tacoma, Wash. Relates to mounting of 
wheel in harp. 

1,141,407. Trolley Harp. J. C. Ollard 
Relates to the wheel contacting means. 

1,141,412. Manipulation of Sheet-Metai 
Plates. E. C. Pool, New Castle, Pa. 
Plates are carried by a lifting magnet in a 
tinning machine. 

1,141,440. Insulated Rall Joint B. G. 
Braine, assignor to Rail Joint Co., New 
York, N. Y. Joint bar in contact with one 
rail head insulated from other by air gap. 

1,141,453. Apparatus for the Transmission 
and Receipt of Electrical Energy. R. A. 
Fessenden, assignor to i Kintner, 
Pittsburgh, Pa., and H. M. Barrett, Bloom- 
field, N. J. Wireless telegraph with locally 
excited coil annulling local disturbance and 
signal-receiving coil co-operating therewith 
to affect indicator. 

1,141,456. Picture-Slide Controller 
Stereopticons. V. Frederiksen, 
Va. Electromagnetically 
carrying drum. 

1,141,460. Electric Switch. M. Guett, 
assignor to Hart & Hegeman Mfg. Co., 
Hartford, Conn. Has oscillating quick- 
break mechanism. 

1,141,474. Insulator Generator. J. L. Mil- 
ton, assignor to Webster Electric Co., Ra- 
cine, Wis. Multipolar permanent field mag- 
nets having induced windings thereon and 
rotor varying magnetic circuit. 

1,141,484. Terminai Fitting for Eiectric 
Conduits. J. C. Phelps, Springfield, Mass. 
Cap with oppositely disposed, inclined, 
wire-receiving recesses. 

1,141,506. Electrical System of Distribu- 
tion. W. A. Turbayne, assignor to Gould 
Coupler Co.. New York, N. Y. Regulation 
of axle-driven car-lighting apparatus. 

1,141,507. Automatic Stopping Device for 
Phonographs. E. C. Walter, New York, N. 
Y. Contacts controlled by sound arm. 

„1,141,509. Car Signal. S. Wideman, 
Niles, Mich. Construction of lamp box 
having refiectors. 

1,141,512. Trolley Wheel. H. C. Adam, 

Trenton, Ont, 


Hamilton, and J. C. Adam, 
Canada. Details of anti-friction bearing. 

1,141,517. Electrical Weiding Apparatus. 
g- E. Andrews, assignor of one-half to 

. A. Stellers, Bellaire, O. Machine for 
welding end closures on tubular bodies. 

1,141,518. Trolley-Wheel Mount. L. W. 
Ashley, assignor of one-half to E. M. Mc- 
Vicker, Milwaukee, Wis. Harp has a 
hinged side to permit removal of wheel. 

1,141,523. Electrical Measuring Instru- 
ment. I. W. Brogger, Newark, N. J. In- 
dicating instrument having means for 
keeping magnetism constant through coil 
in different angular positions. 

1,141,526. Storage-Battery Cell. R. N. 
Chamberlain, assignor to Gould Storage 
Battery Co., Depew, N. Y. Positives hold 
iy ma erial internally exposed to elec- 

e and negatives are ex ed - 
trolyte on outside only. E ene 

1,141,530. Treatment of Iron. A. V. Dis- 
more, County of Buckingham, England. 
To change characteristics: consists in plat- 
ing with desired materials first at low and 
then at high voltage. 

1,141,548. Controlling Device for Motors. 
F. Hvmans, assignor to Otis Elevator Co., 
Jersey City, N. J. For induction motors; 
switch for varving secondary resistance. 

1,141,576. Electric Heating Device. E. J. 
Ovington, assignor to Simplex Electric 
Heating Co., Cambridge, Mass. For im- 
mersion in liquids to be heated and having 
automatic Ciseonnecting means. 

1,141,598. Circuit-Wire Terminal. 
Ziegler, Boston, Mass. 
terminal strip. 

1,141,605. Thermostat. J. Boekel and J. 
Scherer, assignors to said Boekel, Philadel- 
Phia. Pa. Constructional details of com- 
pound metal bars and contacts carried 
thereby. 

1,141,634. Tubular Electric Pocket Lamp. 
G. P. Heinrich, assignor to Interstate Elec- 
tric Novelty Co., New York, N. Y. Details 
of switch. 

1,141,637. Electric Light Fixture and the 
Like. W. D. Herwig, Jr., Chicago, OL 
Wall bracket. 

1,141,642. Electrical Measuring Apparatus. 
O. A. Knopp, assignor to Pacific Gas & 
Flectrie Co, San Francisco, Cal Segmen- 
tal core is placed about alternating-current 
Cable and connected through range adjust- 
er to ammeter. 


for 
Roanoke, 
actuated slide- 


A. A. 
For securing to a 


1,141,647. Means for Controlling Flow of 
Fiuids. Iu. A. Merk. assignor of one-half 
to J. Hayv. Pittsburgh. Pa. Quick-moving 


valve automatically 
driving electric motor. 
1,141,655. Electric Railway System. W. 
Robinson, Brooklyn, N. Y. Sectionalized 
third rail: successive energization of sec- 
tons controlled by contact shoe, 
1,141,674. Safety Device. F. P. Withers, 


limits operation of 
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assignor to Associated Engineers Co., Chi- 
cago, II. Lineman’s protector for mount- 
ing on cross-arm. 

1,141,679. Electrically Driven Hoist. WV. 
A. Barker, assignor to Thomas Elevator 
Co., Chicago, Ill. Mounting and gearing of 
drums and motor. ; 

1,141,685. Sign. G. O. Belknap, assignor 
to W. C. Belknap, New York, N. Y. Elec- 
trically lighted and exhibits different in- 
scriptions with different adjustments. 

1,141,686. Attachment Plug. E. D. Jones, 
Moline. Ill. Two-part; connections in plug 
automatically broken on removal from 
socket. (See cut.) 

1,141,689. Electric Embossing Apparatus. 
E. N. Chandler. assignor to Simplex Elec- 
tric Heating Co. Die head is electrically 
heated. 

1,141,691. Illuminated Sign. A. F. Con- 
ner and G. L. Willett, assignors to Thos. 
Cusack Co., Chicago, Wl. Character of V- 
shaped section in an opening in a plate re- 
fiects light outwardly. 

1,141,701. Vehicle indicator. P. H. Field- 
ing and F. E. Lewis, said Fielding assign- 
or to said Lewis, Saugatuck, Conn. Lamp, 
indicator and audible signal controlled by 


„brake. 
1,141,716. Combined Fire Escape and 
Alarm. C. R. Kjellstrom. Rockford, Ill. 


Circuit controlled by movable ladder rung. 
1,141,717. Transmitting intelligence by 
Radiant Energy. J. W. Lee and J. L. Ho- 
gan, Jr., assignors to S. M. Kintner, Pitts- 
burgh, Pa., and H. M. Barrett, Bloomfield, 
N. J. Amplifier and discriminator wherein 
signal waves are received on circuit con- 
stantly excited with current of a frequency 
adapted to form beats with the frequency 
of the received energy and an indicator op- 
erated by the resultant current rectified. 


No. 1,141.685.—Attachment Plug. 


1,141,718. Screen for Headlights and 
Other Lamps. J. J. Martin. St. Louis, Mo. 
Crate-like screen, having ceilings only of 
compartments reflecting, is in front of 


lamp. 
1,141,729. Recording Instrument for Watt- 
meters. S. B. Storer, assignor to Chicago 


Electric Meter Co., Chicago, Ill. Time- 
keeping mechanism electrically actuates 
periodic printing means for integrating me- 
ter. 

1,141,740. Electric Display Board. N. L. 
Wine. Fort Myers, Fla., assignor of one- 
fourth each to F. T. McNulty and L. C. 
Curtright. Figure traced on blackboard re- 
produced in bank of lamps. 

1,141,751. Printing Telegraph System and 
Alphabet. C. G. Ashley, assignor to Gen- 
eral Engineering & Construction Co.. To- 
ronto, Ont., Canada. Alternating-current- 
operated, tape-controlled sender. 


1,141,752. Secondary Clock Movement. 
F. s. Atkinson. Brooktine, Mass. Actuated 
by electromagnetic vibrator. 

1,141,772. Vending Machine. J. Cartun. 


Philadelphia, Pa. Electromagnetically op- 
erated, coin-controlled, paper vender. 

1,141,776. Tail Lamp. P. Cooper, Ada, 
Mich. Independently energizable lamps ec- 
centrically mounted in casing, one lamp 
havipg colored screen and other having 
reflector throwing light on road. 

1,141,780. Headlight. J. R. Davis and U. 
M. Richardson, assignors to Rex Revolving 
Light Co., Vine Grove, Ky. Carried on 
bracket extending outwardly and upwardly 
from front axle. 

1,141,801. Display Sign for Store Win- 
dows. O. James, Fall River, Mass. Illu- 
minated ground glass plate behind stencils. 

1,114,802. Absorption Dynamometer. N. 
C. Johnson, assignor to Tinius Olsen Test- 
ing Machine Co.. Philadelphia, Pa. Elec- 
tromagnetic brake receives current from 
generator driven by rotating part. 


1,141,803. Electric Switch. F. Kemerer, 
Kersey, Pa. Control switch for mining tur- 
bine pumps. 

1,141,820. Liquid-Level-Aiarm Apparatus. 


ELECTRICIAN 


Vol. 66—No. 24 


L. Mozolan. Montgomery, Ala. Float-actu- 
ated circuit-closer. 

1,141,823. Telephone Signal. E. H. Os- 
borne, Sauk Center, Minn. Arrangement 
of magneto and connections for ringing 
on a number of lines simultaneously. 

1,141,833. Magnetic Ore-Separator. S. 
R. Salwen. assignor to American Gron- 
dal Co., New York, N. Y. Comprises a 
multipolar electromagnet inside a mag- 
netic drum. the magnet and drum rotat- 
ing in opposite directions. 

1,141,836. Device for Working Weak- 
Current Installations. F. Schröter. as- 
signor to Elektrizitäts-Aktien-gesellschaft 


Hydrawerk, Charlottenburg, Germany. 
Employs a plurality of storage batteries 
we means for automatically charging 
them. 

1,141,847. Pressure-Controiled Electric 


Switch for Motor-Operated Pumps. S. S. 
Stahl, Connellsville, Pa. Details of switch- 
operating means. 

1,141,850. Image-Transformer for Dis- 
tance Photography. C. Stille, Zehlendorf- 
West, near Berlin. Germany. Process of 
converting light rays consists in polariz- 
ing and subjecting the polurized light to 
innuence simultaneously of strong direct 
and weak alternating currents. 

1,141,860. Electric Motor or Generator. 
H. A. Balcome, assignor to the Holtzer- 
Cabot Electric Co.. Brookline, Mass. To 
promote cooling and exclude dust has ro- 
tating parts thinly covered and air blown 
over outside of covering. 

1,141,866. Telephone Pay Station. G. 
Christian, Detroit, Mich.. assignor to 
Wilcke-Armstrong Co., Detroit, Mich. 
Coin-controlled signaling device at cen- 
tral-energy instrument. 

1,141,868. Automatic Telegraphy. P. B. 
Delany, assignor to Telepost Co, New 
York. N. Y. Tape-controlled transmitter. 

1,141,871. Boring Mill, W. J. Hagman 
and Wray, Philadelphia, Pa. 
Mounting and connection of driving motor. 

1,141,873. Automatic Control System for 
Railway Trains. <A. S. Jones, assignor of 
one-half to L. C. Cummings, Brookline, 
Mass. Block system wherein electromag- 
netic system in roadbed and on car sets 
brakes, blows whistle and lights lamp 
when block ahead is occupied. 

1,141,880. Lamp. J. F. Mitchell, assign- 
or to E. P. Young, Los Angeles, Cal. Ad- 
justable arrangement of reflectors and 
lamp support in a headlight. 

1,141,888. Portable Electrically Heated 
Radiator. C. Schmidt. Spokane, Wash. 
Contains water: heating current is regu- 
a according to steam pressure gener- 
ated. 

1,141,891. Coll-Former for Armatures. 
J. <A. Wirth, assignor to Westinghouse 
Electric & Mfg. Co. Constructional details. 


Patents Expired. 


The following United States electrical 
patents expired on June 7, 1915: 

605,967. Electric Switch. C. C. Badeau, 
Schenectady, N. Y 


605,090. Electrical Apparatus for Charg- 
ing Furnaces. J. P. Eck, Muncie, Ind. 
E Insulator. F. M. Locke, Victor, 
5 OOS 18. Rail Bond. G. Moffat, New York, 
N. Y. 

605,174. Induction Coi. A. L. Bogart, 
Jamaica, N. Y. 

605.194. Electric Transformer. J. J. Bell- 


n and C. T. Rittenhouse, New York, 
605.197. Electrical Valve-Controling De- 
vice. A. E. Colgate, New York, N. Y. 


605.211. Trolley Switch. J. H. Vanasselt, 
Seattle, Wash. 
609.228. Electric 


Arc Lamp. W. Hoch- 
hausen, Brooklyn, N. Y. 


605.251. Trollev-Wire Hanger. G. E. 
Johnson, Los Angeles, Cal. 

605,256. Insulator. R. D. Mershon, Colo- 
rado Springs. Colo. 

605,260. Mounting for Third Rails. S. H. 


Short. Cleveland, O. 


605,261. Third Rail for Electric Railways. 
S. H. Short. 
605.279. Safety Lock for Incandescent 


Lamps. E. Faller and H. Herbstritt, San 
Francisco, Cal. 

605,294. Telephone Holder. J. T. Moore, 
Minneapolis, Minn. 


605,304. Controller. T. von Zweigbergk, 
Cleveland, O. 
605.317. Electric Railway System. W. 


Lawrence, New York, N. Y. 


605,326. Trolley Connection for Electric 
Cars. J. G. McLaughlin, Brooklyn, N. Y. 
605,341. Telephone System. R. T. Reid 


and J. L. McDonnell, Tacoma, Wash. 
605.345. Call-Box System. E. E. Salis- 
bury and A. E. Dean, Tacoma, Wash. 
605.355. Signal Device. F. B. Taylor, 
E. E. Salisbury and A. E. Dean, Tacoma, 
Wash. 
605,424. 
Plates. 


Connector for Storage-Battery 
G. Hart, Detroit, Mich. 
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DEPENDENCE OF THE PUBLIC UPON ELEC- 
TRIC UTILITIES. 

A strike of street-car employees took pl{ce in Chi- 
cago this week, which completely tie@ up both 
surface and elevated lines on Monday and Tuesday. 
The following day operation was resumed, following 
an arrangement to arbitrate the points in disagree- 
ment. Nothing could have illustrated better than 
this strike the dependence of the general public upon 
the electric transportation facilities which are ordi- 
narily provided for its convenience. Pedestrianism 
found favor with many, and all sorts of conveyances 
were pressed into temporary service to transport pas- 
sengers between the center of the city and the outly- 
ing districts. The jitney experience of many other 
cities was re-enacted upon a large scale, in spite of the 
ruling of the state utilities commission that such un- 
dertakings could only be operated after securing a cer- 
tificate of public convenience and necessity. The 
steam railroads added to their suburban service as 
greatly as was possible and thus helped to afford 
some relief. The condition was one which would 
not be tolerated for a great while, and great relief 
was felt on all sides at its conclusion after two days 
of great inconvenience. 

In the absence of the transportation facilities usu- 
ally provided by electric traction, greater recourse 
was naturally had to the telephone, and this electric 
utility showed an increase in traffic of something like 
50 per cent over the normal value, on the first day of 
the strike. The Chicago Telephone Company was 
forehanded in this matter and had taken precautions 
to meet the unusual conditions, and so was able to 
maintain its usual good service. 

The Commonwealth Edison Company supplies a 
large part of the electric energy used on both the sur- 
face and elevated car systems, and the effect of the 
strike was very noticeable in its power stations. About 
70 per cent of the output of the company is ordinarily 
used for traction purposes and this load was reduced 
to a negligible amount. This element of the power- 
station load usually creates a very noticeable peak 
during the morning rush hours, but on June 14 the 
morning peak was only in the neighborhood of 50,- 
000 kilowatts, or about one-third of the normal value. 
Naturally the revenue of the power company as well 
as of the railway companies was greatly affected upon 
the two days of the strike. 

When public-utility service is first started. it is 
usually regarded as somewhat of a luxury. Exten- 
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sion of the system and the replacement of older meth- 
ods of doing things make it a general convenience, 
and after its use has become habitual to a large ele- 
ment of the population, it becomes a positive neces- 
sity. Occurrences of this sort, which result in the 
total interruption of service to a community number- 
ing millions of inhabitants, naturally give rise to de- 
mands for some method of control which will make 
the interruption of service impossible, so far as it 
may be controlled by human action. As to just what 
form this control should take different persons are not 
agreed, but it would seem as if some means could be 
found which would prevent the entire community be- 
ing put to great inconvenience and the normal pro- 
cedure of the daily activities so greatly interfered 
with. As in most other strikes, the principal ques- 
tions of contention were in regard to wages and work- 
ing conditions, but at first no basis of arbitration of 
these matters could be found to which both company 
officials and labor-union officials would agree. One 
solution of the difficulty might lie in compulsory arbi- 
tration in the case of such disputes concerning public 
utilities. Another solution might lie in giving powers 
to the state utilities commission, which regulates 
other actvities of the utilities, over such questions 
as wages and working conditions. The settlement 
of similar disputes of the interstate railways has been 
greatly facilitated through the enactment of.the Erd- 
man law, and perhaps state legislation similar to this 
might be useful in controversies arising in the local 
utilities. It is certainly not to be expected that the 
public will tolerate many interruptions of this kind of 
the service of those utilities which have come to be 
one of the greatest necessities of every-day life. Pub- 
lic sentiment strongly demanded an arbitration of the 
difficulties, and this sentiment ultimately prevailed. 
It is perhaps significant that the city council passed 
an ordinance to prevent the importation of strike- 
breakers. Former methods of dealing with strikes 
are now obsolete. 


AVOIDING INCONVENIENCES IN STATION 
SERVICE. 

A somewhat extended study of power-station de- 
sign indicates the desirability of paying more atten- 
tion in many cases to operating convenience when 
providing space for auxiliary or minor equipment. 
Curious installations sometimes result from insuff- 
cient appreciation of the size of switch cells plus their 
auxiliary wiring, the clearances required to handle 
valves rapidly, and the importance of providing room 
enough for the safe replacement of high-tension fuses 
or for the adjustment of low-voltage apparatus in 
proximity to equipment which it is dangerous to 
touch when alive. 

In one case of this kind, one of the condenser valves 
was not provided for properly, so that when the sta- 
tion was completed it was found necessary to provide 
extra steps on the floor of the condenser pit in order 
to reach it; the valve was housed-in so close to the 
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wall of the station that’a' recess had to be cut in the 
latter to enable the valve to be turned at all; and as 
a result speedy operation was utterly out of the 
question. In another plant where the switchboard 
gallery was well designed in most respects, it was 
found to be impossible to replace the fuses on instru- 
ment transformers without danger of backing up 
against a bank of lightning arresters. The fronts of 
the latter were inclosed with asbestos sheeting, and 
the situation remedied, but a little earlier apprecia- 
tion of the space requirements would have given a 
safer station. 

Modern generating plants require more elbow room 
for first-class operation than is suggested by the com- 
pactness of the latest types of prime movers. Liber- 
ality with respect to housing auxiliary apparatus 
therefore deserves high commendation. 


ELECTRIC CONDUCTION IN METALS. 

During the past 15 years various modifications of 
the electron theory of conduction in metals have been 
put forward, which aim to explain this phenomenon 
in terms of the simpler conception of the motion of 
electrons. These theories center about the idea that 
there are mixed in between the molecules of the metal 
a number of negatively charged electrons, which by 
their motion carry the charges of electricity from 
point to point. Such a conception serves to explain 
many of the phenomena and relations which are 
known to exist, but with respect to other facts they 
have been found to be unsatisfactory. 

In a lecture given before the Institute of Metals in 
London last month, Sir J. J. Thomson, whose experi- 
ments upon conduction through gases have made him 
one of the greatest authorities in the world upon this 
subject, explained a somewhat different theory which 
he regards as more satisfactory than that which is 
usually held. He regards a conductor as being put in 
a state of polarization by an electric field just as is a 
non-conductor; that is to say, the molecules arrange 
themselves with positive ends in one direction and 
negative ends in the other. The number taking up 
this position will depend upon the temperature. Elec- 
trons are supposed to pass easily over from one mole- 
cule to another when opposite ends are close to- 
zether, but not otherwise. The electric current 
through the metal is constituted of electrons which 
are transferred from one molecule to another along 
extensive lines. 

The difference between insulators and metals is 
that the metals part easily with their electrons, so 
that they pass easily along the chain from one mole- 
cule to another, whereas in insulators they cannot 
easily be separated. 

The details of this theory cannot be given here, 
but it can be shown that such a conception better 
explains the conditions of conduction at very low 
temperatures than those which have heretofore been 
prevalent, as well as meeting many other experimen- 
tal facts in a satisfactory way. 


June 19, 1915 


WIRING OF EXISTING BUILDINGS. 

One of the important reports presented at the re- 
cent convention of the National Electric Light Asso- 
ciation was that of the Committee on Wiring of Ex- 
isting Buildings, which has been actively engaged 
during the past year in a study of house-wiring prob- 
lems with a view to reducing the cost of securing the 
business of the small residence, as well as securing 
the co-operation of other organizations and manufac- 
turers in standardizing fittings. The standardiza- 
tion of plugs and receptacles has been one of the 
crying needs of the industry, particularly since the 
use of domestic appliances has become universal. 
The patent and commercial difficulties of standard- 
ization are great, and there is also an engineering 
difficulty in that there is as yet no decision whether 


the type of plug that will pull out at any angle but 


the contacts of which in the base must be more or 
less exposed, is or is not preferable to the type which 
will pull out only by a straight pull but the contacts 
of which in the base or receptacle can be much better 
concealed. Nevertheless, the committee has done 
excellent work toward an ultimate agreement on this 


matter and it is safe to assume that within the next 


twelve months fully 90 per cent of plugs manufac- 
tured will be interchangeable. When it is realized 
that central stations in the near future, especially 
those serving the smaller communities, will have to 
depend for increase in revenue very largely upon the 
development of an appliance load, some measure of 
the importance of the work undertaken by the com- 
mittee can be had. Certainly this activity should 
have the support and co-operation of every utility 
company. 

Of no less importance was the work of the com- 
mittee in regard to concentric wiring. Representa- 
tives of the larger utilities consider this one of the 
most vital questions before the central-station indus- 
try and surely the smaller companies are at least 
equally interested. After a full year of discussion 
for and against concentric wiring something definite 
has been accomplished and it will soon be possible to 
make practical tests of the system. Through the 
efforts of the committee one of the larger manufac- 
turing companies has undertaken to supply “bare 
concentric wire,” and the necessary fittings, which 
will be available for use within a short time. Vari- 
ous committees which have considered this system 
have approved it and it is now finally being consid- 
ered by a sub-committee of the Electrical Committee 
of the National Fire Protection Association. 

It seems that the entire question of concentric wir- 
ing will remain unsettled until some practical ex- 
perience is obtained under field conditions under the 
supervision of and in co-operation with the under- 
writers and local inspectors. 

Comprehensive investigations carried on in certain 
parts of Europe have shown that wiring systems are 
in general use which under conditions there are 
entirely safe, yet are sufficiently inexpensive to per- 
mit the utilities to secure the business of the smallest 
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residences. And this is in spite of the fact that in 
some instances the cost of electricity is more and the 
cost of gas less than the average here. 

It is well known that in this country often the 
large percentage of houses are unwired, mainly be- 
cause of the high cost of wiring and furnishing serv- 
ice. This situation is particularly pertinent in the 
East where many of the buildings were constructed 
before the advent of central-station service. In New 
York City, for instance, less than 10 per cent of the 
existing houses and apartments are wired, while other 
Eastern cities show a correspondingly low develop- 
ment, and though the Western cities make a better 
showing, this is largely because the houses are newer 
and were wired when built. 

If new methods of wiring will permit of securing 
this business, central stations should take an active 
part in securing their adoption, so long as cheapness 
is not secured at the expense of safety. But the lat- 
ter must first be demonstrated by trial installations, 
and a number of municipal inspection departments 
have consented to such trials. If such trials should de- 
termine that the objections which have been raised 
against the bare concentric system are unfounded, the 
way will be opened to a great development of busi- 
ness which at present cannot be secured. 


MECHANICAL PROTECTION OF ELECTRICAL 
APPARATUS. 

One of the best signs of the times in recent electrical 
construction is the attention being paid by engineers to 
good mechanical installations and to safeguarding 
equipment from accidental injury. The safety move- 
ment has unquestionably done much to bring this about. 


In shops, for example, the use of conduit for motor 


wiring is taken as a matter of course, even on galleries 
accessible to traveling cranes and in places seldom vis- 
ited by employees. Substantial construction for the 
support of insulators by pipe framing and angle-irons 
is rapidly taking the place of inferior “carpentry meth- 
ods,” and there is a wide realization of the importance 
of protecting apparatus from blows by metal stock and 
heavy tools. Gearing is steadily being screened from 
view and better yet, from the opportunities for entan- 
element therein. In the earlier days of electrical serv- 
ice the main object seemed to be to install the apparatus 
as inexpensively as possible, and to wire it with regard 
only to a reasonable drop in voltage. Appearance today 
meets the demands of the most critical in the great 
majority of installations, and not only does this mean 
more substantial work, but it insures greater freedom 
from accident through the elimination of danger points 
in tracing out leads. Of necessity many electrical cir- 
cuits will be complex, no matter how far good engi- 
neering may go; but in the reduction of much distribu- 
tion wiring to unmistakable clarity of arrangement the 
modern industrial engineer is doing an extremely val- 
uable work. All along the line the mechanical side of 
electrical service is now meeting standards almost un- 
imagined a few vears ago, 
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Boston Electrical Meeting. 
The last noon meeting of the sea- 


son of electrical men at Boston, 
Mass., occurred June 10 at the Amer- 
ican House. Thomas F. Anderson, 


secretary of the New England Shoe 
& Leather Association, who a short 
time ago made a tour of South Amer- 
ica with the Boston Chamber of 
Commerce delegation, spoke on elec- 


trical opportunities in that conti- 
nent. 
Mr. Anderson said he was im- 


pressed at the wonderful power de- 
velopment for Rio Janeiro and the 
artistic and brilliant street illuminat- 
ing of that city; also the up-to-date 


subway and traction system in 
Buenos Aires. Despite the great ad- 
vance only the surface of South 


American trade and development has 
been scratched. Vast water-power 
resources are undeveloped, particu- 
larly in the Western Andes, where 
the Guggenheims and the Bethlehem 
Steel Company have made invest- 
ments. 

The 5,000 miles of the West Coast 
will call for vast quantities of elec- 
trical supplies, said the speaker. The 
rich agricultural regions also furnish 
an extensive market. Already elec- 
tricity has been widely adopted in 
farming operations in: Brazil and Ar- 
gentina. 

A long campaign for business is 


necessary, said Mr. Anderson, and 
much can be done toward developing 
the foreign trade. A committee 


might be formed to study the foreign 
field, issue circulars in those coun- 
tries and have talks by men conver- 
sant with the trade, before its gather- 


ings. Articles on electrical goods 
made in North. America should be 
sent to daily and technical papers 


abroad for publication. 
Almon Foster, chairman of the 
committee for the meeting, presided. 
—eo i 
Meeting of Chicago Illuminating 
Engineers. 

At the meeting of the Chicago Sec- 
tion, Illuminating Engineering Society, 
to be held on the evening of June 22 
in the rooms of the Western Society 
of Engineers, Monadnock Block, Chi- 
cago, an address will be made by E. 
L. Nichols, professor of physics at Cor- 
nell University, on the subject “Artif- 
cial Lighting in 1900 and 1915.” This 
will deal with the knowns and un- 
knowns of incandescent lighting. 

| — eoe 

Spring Meeting of Mechanical 

Engineers. 

The spring meeting of the American 
Society of Mechanical Engincers will 
be held at Buffalo, N. Y., June 22 to 25, 
with headquarters at the Hotel Statler. 
Meetings for the reading of papers will 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


be held on Wednesday morning (at 
Niagara Falls), Thursday morning and 
Friday morning. Visits have been ar- 
ranged to a number of points of in- 
terest. 


om a { 
Electric Club-Jovian League of 
Chicago. 


At the meeting of the Electric Club- 
Jovian League, held at the Hotel Sher- 
man, Chicago, on June 10, announce- 
ment was made that the last weekly 
meeting before the suinmer vacation 
would be held on July 1. It was de- 
cided to give the annual outing and 
picnic some time later in the summer. 
Although this is expected to be a self- 
supporting affair, as formerly, the pic- 
nic committee to be selected by Presi- 
dent Pinckard was authorized to: draw 
on the club funds up to $500 for pre- 
liminary financing of the affair, this 
sum to be repaid from the proceeds 
from sale of tickets, etc. 

Charles C. Healey, general superin- 
tendent of police of Chicago, gave a 
talk on plans which he is putting into 
effect for greatly improving the eff- 
ciency of the city’s police department, 
eliminating undesirables from the com- 
munity and facilitating the detection of 
criminals. He described the finger- 
print system of identification and told 
of important cases in which it proved 
of the utmost value. 

oo 


Philadelphia Jovian Outing. 

On the spacious grounds of Observ- 
atory Hill, the Athletic Association 
Grounds of the Philadelphia Electric 
Company, the Philadelphia Chapter of 
the Jovian Electrical League held its 
annual outing, on Saturday, June 5. It 
is estimated that between 3,200 and 
3,300 people were in attendance, in- 
cluding women and children, for whom 
games had also been provided. 

Golf, baseball, trap-shooting, arch- 
cry, track events and dancing com- 
prised the program, to the winners of 
which handsome prizes were awarded, 
these being donated by various elec- 
trical manufacturers. In addition to 
these there were also prizes for those 
holding lucky coupons attached to the 
tickets. 

One of the chief events of the day 
was a baseball game between a “‘suf- 
fragette” and “anti-suffragette’ team, 
composed of some of the best known 
clectrical experts in the city. Dressed 
in variegated feminine garments, the 
players rivaled the New Year “shoot- 
ers.” The “antis” eventually won the 
game by a score of 10 to 5. 

At the conclusion of the awarding 
of prizes an address, “The Jovian Elec- 


trical League” was delivered by Con- 


gressman J. C. Vogel, whose eloquent 
speech was a fitting climax for the 
day's events. 
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International Engineering Con- 
gress. 


Arrangements have been made tor a 
special train from New York to San 
Francisco in connection with the Inter- 
national Engineering Congress, which 
will be held in the latter city Septem- 
ber 20 to 25. The special train will 
leave New York City on Thursday, 
September 9, at 7:45 p. m., and stops 
will be made at Niagara Falls, Chicago, 
Colorado Springs and Grand Canyon. 
It will arrive at San Francisco on 
Wednesday, September 15, at 9:00 p. m. 

The Congress will be held under the 
auspices of five national engineering 
societies, and four of these will hold 
meetings in San Francisco during the 
week preceding the Congress. The 
special train will arrive in time to per- 
mit attendance at these meetings, which 
have been arranged for by the Amer- 
ican Institute of Electrical Engineers, 
the American Society of Mechanical 
Engineers, the American Society of 
Civil Engineers and the American In- 
stitute of Mining Engineers. The 
American Mining Congress will hold 
its eighteenth annual convention in 
San Francisco, September 20, 21 and 
22. 

Excursions to points in the neighbor- 
hood of San Francisco have been ar- 
ranged for September 17, 18 and 19. 
These include the San Francisco high- 
pressure water system, the electric sta- 
tion of the Pacific Gas and Electric 
Company, the storage reservoirs and 
pumping stations of the Spring Valley 
Water Works, the hydroelectric devel- 
cpment of the Great Western Power 
Company on the Feather River, the 
hydroelectric development of the Pa- 
cific Gas and Electric Company at 
Lake Spaulding, and the Coalinga oil 
fields, as well as several mining camps. 

The meeting of the American Insti- 
tute of Electrical Engineers will be 
held on September 16, 17 and 18, with 
headquarters at the St. Francis Hotel. 
Sessions will be held in the Civic Cen- 
ter Auditorium on the morning and af- 
ternoon of September 16 and 17. 

Reservations for the special train 
may be made by addressing G. S. Har- 
ner, 1216 Broadway, New York City. 

Another special train will leave New 
Orleans on Sunday, September 12, at 
11:00 a. m., proceeding by way of 
Houston, San Antonio, El Paso and 
Los Angeles. This will arrive at San 
Francisco on September 15, at 1:00 p. 
m. Arrangements for this train are in 
the hands of J. H. R. Parsons, South- 
ern Pacific Company, New Orleans, 
La. 


Booklets containing complete itiner- 
ary may be obtained from W. A. Cat- 
tell. secretary of the International En- 
gineering Congress, 417 £xFoxcroft 
Building, San Francisco, Cal. 
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Breweries are excellent examples of 
the adaptability of electric motor 
drive, with either direct-current mo- 
tors or with induction motors, as 
practically all of the machinery has 
constant-speed characteristics. Both 
group and individual drive and a com- 
bination of the two are used, and from 
a large number of tests it has been de- 
termined that the average load-factor 
of breweries is about 45 per cent. 
Load-factor in this case signifies the 
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This article describes the gen- 
eral processes involved in brew- 
ing with comments on the advan- 
tages of electric drive. 


Detailed 
data on the horsepower require- 
ments of various machines are 
given and pumping and refrigera- 
tion as applied to the brewery in- 
dustry discussed. 
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Electricity in Breweries. 


required for germination varies, but 
is usually over six days. 

Kiln drying to check the germina- 
tion is the next step. The kiln con- 
sists of a building with two or three 
perforated floors, the upper ones being 
served by conveyors. The kiln house 
is heated, and when the grain is spread 
on the upper floor a certain portion 
of the water is expelled. The grain is 
then removed to the floor below, where 
the temperature is higher; the final 


Motor Direct-Connected to Mash Tub in Brewery. 


ratio of actual energy used in kilowatt- 
hours to the maximum kilowatt-hours 
which would be used were the motors 
to run at full load for 720 hours per 
month. This is a higher load-factor 
than is found in any of the commonly 
found industries, with the possible ex- 
ception of ice and refrigerating plants. 

The principal ingredients used in the 
manufacture of beer are barley, hops 
and water, although rice and some 
kinds of cereals are employed in spe- 
cial brands of beer. The first process 
is the malting of the barley, which is 


accomplished by placing the grain in 
a large container and covering it with 
cold water, which is known as steep- 
ing. The process lasts from 45 to 72 
hours, and the water is drained off 
once a day, and replaced by fresh wa- 
ter. During the steeping the barley 
absorbs .a portion of the water, caus- 
ing it to swell and soften. After final 
draining the grain is spread to a 
depth of one foot on the malt-house 
germinating floor, which is known as 
“couching,” and the grain begins to 
germinate or grow sprouts. The time 


temperature for pale malt being 145 
degrees Fahrenheit and 220 degrees 
Fahrenheit for dark malt. 

The usual motor applications in the 
malt house or mill house, as it is some- 
times. called, include gratn conveyors, 
malt mills, malt cleaners and fans. 
The malt mills are used to crush the 
grain, and the cleaners to remove for- 
eign substances and refuse. The clean- 
ers are made in several types, depend- 
ing upon forced draft, screening, and 
gravity for operation. The most com- 
mon types employ a revolving wire- 
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cloth cylinder about 30 inches in di- 
ameter and 12 feet long. The accom- 
panying, table No. 1, gives the approx- 


imate power requirements of malt 
mills and screening reels: 
TABLE I. 

Bushels Horsepower 
Per Hour Mill Reel 

50 6 1 

80 6 1 

100 6 1 

150 S 1 

200 8 1 

250 10 1 

300 12 1 

350 14 1 

400 16 2 

500 18 2 

600 20 2 

800 20 2 


Power required for bucket convey- 
ors used for elevating the barley, malt, 
etc., is determined by the formula: 

P=2Wh/33,000t in which 

P=Horsepower required. 

W=Total weight in pounds to be 
lifted. 


t—Time in minutes required to lift. 


h=Height of lift in feet. 

Brewing is the next process in which 
the crushed grain, called “grist,” is 
mixed mechanically with warm water 
into the consistency of ordinary por- 
ridge. This is done in the mash tub, 
where the temperature is maintained 
at about 65 degrees Fahrenheit. Mod- 
ern mash tubs contain mechanical 
mixers, for agitating the grist, and wa- 
ter, which is now called the “mash.” If 
raw grain be used it is introduced at 
this stage. The preliminary process 
consists of boiling the grist in pres- 
sure tanks, cooling it down to about 
160 degrees Fahrenheit and adding 
some malted barley. After a quarter 
of an hour the temperature is raised to 
190 degrees Fahrenheit, when the raw 
grain mash and the all-malt mash is 
run into the mash tub, where sacchari- 
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Remote-Contro!l Panel and Motor Driving Compartment Machine on Opposite Page.’ 


fication takes place. After remaining 
in the mash tub from 30 to 45 minutes 
the liquid is drawn off at the bottom 
and hot water run over the residue to 
purge the grist from liquor now called 
“wort.” The wort is allowed to stand 
for a time to clarify it, when it is 
drawn off into copper boilers, where 
it is boiled with hops, the proportions 
being three bushels of malt to from 
1 to 3 pounds of hops for a U. S. 
standard 31-gallon barrel of all-malt 
beer. 

Table II gives the approximate 
power requirements of rice tubs and 
horizontal cookers. 


35-Horsepower Motor in Bariey House Driving Kiin-Turning Machine. 


TABLE II. 
Capacity Capacity Revolutions Horse- 
of Kettle Rice Tub Per Minute power 
25 21 45 2.5 
35 33 25 3 
50 40 25 3 
75 70 18 3.5 
100 90 16 4 
125 98 16 4.5 
150 105 16 5 
175 117 15 7 
200 130 14 9 
250 150 14 10 
300 180 13 11 
350 215 12 12 
400 240 12 14 
450 283 11 16 
500 330 10 18 
Horizontal Cookers. 
a cal Barrels | daii 
5 
35 2 
50 3 
75 4 
100 6 
125 7 
150 8 
175 9 
200 10 
250 12 
300 14 
350 16 
400 18 
450 20 
500 20 


Rice cookers consist of a cylindrical 
vessel of iron or steel with a central 
revolving shaft, to which are attached 
a series of stirrer arms especially ar- 
ranged to stir the mash. Mash tubs 
are for extracting valuable ingredients 
from malt and cereals, and consist of 
2 cylindrical vessel, in which is a stir- 
ring device consisting of revolving 
paddles. The hop jack or strainer is 
used for straining out the hops from 
the wort, and consists of a small per- 
forated vessel with a power-driven 
stirrer, which prevents the hop leaves 
from settling on the strainer. 

After boiling down in the brew ket- 
tle the wort is drawn off and quickly 
cooled over a Baudelot cooler, consist- 
ing of pipe coils cooled with water or 
ammonia. The wort then goes to the 
vats for fermentation, where five 
pounds of yeast are added to every 100 
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Compartment Machine in Conrad Seipp Brewery, Driven by 25-Horsepower Motor, With 
Push-Button Control. 


gallons of wort. The fermentation is 
carried on for a number of days, the 
time depending upon the kind of beer 
being made. The fermented liquor is 
then run into settling vats, where mild 
termentation takes place while cooling. 
The finished product is next drawn 
into casks, where it is stored for a cer- 
tain length of time under different 
conditions of temperature. Before 
beer is marketed it.is chilled, filtered, 
charged, and pasteurized, which im- 
proves the keeping qualities and the 
appearance. 

A typical modern brewery is usually 
about five stories in height, with the 
building divided into two sections. In 
one section the top floor contains the 
malt storage hopper, malt mill, and 
screening reel. The floor below con- 
tains the grain cooker and a water 
tank, followed on the successive floors 
downward by the mash tub, brew ket- 
tle, grain tanks and hop jack. In the 
other part of the building, from top 
to bottom, there are the coolers, cold 
water tanks, settling tanks, attempora- 
tors, fermenting tubs, beer tanks and 
chip casks. 

Wash houses, pitch yards, and bot- 
tling departments make up the remain- 
ing principal sections, of a brewery. 
In the wash house and pitch yard 
will be found keg washers, pitching 
machines, for coating the insides of 
the kegs, and hoop drivers. The 
equipment in the bottling department 
varies, but consists essentially of bot- 
tle soakers, bottle washers, bottle 
filters, crowning and labeling ma- 
chines, and pasteurizers. 

Bottle soakers in general, consist of 
sheet-metal water tanks, through 


which pass a series of bottle conveyors 
on an endless chain. The bottles are 
alternately plunged into the water and 
removed, during which process they 
are reversed so that they are filled and 
emptied and the old labels are soaked 
off from them. The principal part of 
the bottle washers is a rotary brush 
revolving at high speed. The bottle, 
partially filled with water, is placed 
over the brush for cleaning the inside. 
The caps are placed on the bottles 
after filling by the crowning machine. 
Pasteurizing consists of raising the 
temperature of the bottled beer in the 
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pasteurizer, consisting of a sheet-metal 
inclosure, inside of which there is an 
endless-chain conveyor that carries the 
bottles through a heated chamber and 
delivers them to an opening for re- 
moval. 

Pumps are an important part of a 
brewery equipment, and are generally 
Girect-connected to electric motors if 
of the centrifugal or rotary type. Tri- 
plex pumps are generally chain driven 
or geared to the motors. 

Actual horsepower required for 
pumping must include an ailowance 
tor friction and slips. The efficiency 
of a triplex pump may be assumed as 
80 per cent, and that of a centrifugal 
pump as about 72 per cent. Of course 
these efficiencies represent average 
efficiency only, as the actual efficiency 
will vary for different capacities of 
pumps and other operating conditions. 

Theoretically a perfect pump will 
draw liquid from a height of nearly 
34 feet, or the height corresponding to 
u perfect vatuum, but since a perfect 
vacuum cannot be obtained, on ac- 
count of valve leakage and entrained 
air in the liquid, the actual lift is gen- 
erally less than 30 feet. When the 
liquid is warm the height to which it 
can be lifted by suction decreases on 
account of the increased pressure of 
the vapor. In pumping hot water, 
therefore, the water must flow into 
the pump by gravity. 

Refrigerating machinery is an im- 
portant part of a brewery equipment 
and requires power for driving 
the compressors and brine-circulating 
pumps. There are two general sys- 
tems of refrigeration, the compression 
and the absorption. The former sys- 
tem isin general use in breweries. The 
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Motor-Driven Pump in Brewery, 
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absorption system does not employ 
compressors, therefore, that part of the 
power requirements is eliminated 
where such an installation is installed. 
Refrigeration is required to maintain 
the desired temperature in the various 
cepartments, in the vats and in the at- 
temporators. The system may be of 
the direct-expansion type, where the 
ammonia or other liquid expands di- 
rectly in the cooling coils, or the am- 
monia system may be used to cool 
brine, which is then circulated through 
the coils. 

With cofmpression systems of refrig- 
eration the cycle begins with liquid 
anhydrous ammonia conducted to the 
expansion coils through a liquid line 
and regulated by appropriate expan- 
sion valves. The source of the liquid 
ammonia may be either a liquid re- 
ceiver, or it may be an ammonia ship- 
ping drum, from which the ammonia 
-is introduced into the system by charg- 
ing. In either case the first function 
of the refrigerant is to gnter the ex- 
pansion coils in the compartment to 
te refrigerated, and there to evaporate 
and absorb heat from the surrounding 
objects. 

Having vaporized in the expansion 
coils the ammonia enters the return 
header, which conveys it back to the 
suction end of the compressor. On 
leaving the compressor the hot high- 
pressure ammonia gas passes through 
the discharge valves and out into the 
main discharge pipe, which come to- 
gether in a “T” just below the large 
hand-operated discharge valve at the 
left-hand side of the cylinder of the 
compressor. Leaving the _ discharge 
valve the gas passes into the side of 
the pressure tank head, and is given a 
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Motor-Driven Labeling Machines in Bottling Department. 


spiral motion as it descends into the 
tank. The gas then passes up through 
the hot gas line, through a check valve 
and down into the header connecting 
the bottom pipes of the several stands 
of condensers. The gas entering the 
bottom pipe of the condenser passes 
through successive pipes, while the wa- 
ter distributed over the top pipe 
trickles down, producing the desirable 
counter-current cooling effect. 

For the driving of refrigerating ma- 
chines electric motors nave several ad- 
vantages. They require less space and 
less attendance than a steam engine, 
or other prime mover of equivalent ca- 


Bottling Machines With Motor Drive. 


pacity, they are capable of automatic 
control, and by the use of motors the 
power consumption of a refrigerating 
machine can be accurately checked. 
Where the service supply is direct cur- 
rent it is advisable to use compound- 
wound motors, and where the require- 
ments of the refrigerating machine are 
such that variable speeds are desirable 
a motor with 2 to 1 speed variations 
by field control should be installed. 
For alternating-current service the 
squirrel-cage or the slip-ring induction 
motor should be used. Where speed 
changes or automatic contro! are de- 
sirable, or where there is a limit placed 
on the starting current, the slip-ring 
type of motor should be adopted. 
Numerous tests have demonstrated that 
the kilowatt-hour consumption for 


_each ton of refrigeration generally runs 


from about 23 to 33. It is customary 
to provide one ton refrigerating ca- 
pacity for 5,000 feet cubical contents 
of cold rooms. 
————__—_.»--- 

Display Lighting in Concord. 

Electric lighting features in connec- 
tion with the 150th anniversary celebra- 
tion of the incorporation of Concord. 
N. H., were produced under the direc- 
tion of Levin J. Chase, manager of the 
Concord Electric Company and head of 
the Decorations Committee. A feature 
was the installation of myriad lamps 
among the trees on the Capitol 
grounds. 

eS 

The largest flour mill in the world, lo- 
cated at Minneapolis, is equipped with 
5,580 horsepower in electric motors. A 
number of very large motors are used. 
This mill in one day turned out 16.125 
barrels of flour. 
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THE ADVERTISING INFLUENCE 
OF EMPLOYEES.’ 


By F. R. Slater.’ 


In considering a subject of this na- 
ture it would seem advisable to deter- 
mine first just what is meant by ad- 
vertising. What is advertising? The 
dictionary states that advertising is 
“publicity.” This in a measure is a 
correct definition, but there is more 
than mere publicity in proper and ef- 
fective advertising—something more 
comprehensive, more specific. Having 
this in mind, the proper definition is 
that advertising is “identification.” 
Every employee of every business has 
a-potential advertising value by reason 
of the fact that every employee has 
a direct influence in the “identification” 
of the company for which he works. 
Particularly is this true of those em- 
ployees who come in direct contact 
with the public they are endeavoring 
to serve. This is especially true of 
those companies properly and com- 
monly known as public service corpora- 
tions—in other words, those com- 
panies indulging in a business which 
by its very nature is more or less of a 
monopoly. The three best assets of 
a public utility are satisfied customers, 
a pleased public, and contented em- 
ployees. The employees from the 
highest to the lowest have a direct in- 
fluence in producing all three of these 


conditions, therefore their advertising 


value or their value as a means of 
identifying the company, its aims and 
its aspirations, is very great. l 

Very few of us conceive of any busi- 
ness as a personal entity; nearly al- 
ways there is a human personality in 
it which influences us. This person- 
ality or this influence of identification 
may be the managing head of the con- 
cern, or more than likely it is some 
of his assistants, who come in more 
direct contact with us. The heads and 
executives we seldom if ever see, the 
visible part of the business are the local 
employees with whom we come in fre- 
quent contact. If these are courteous, 
if they show consideration, if they are 
inclined to observe the customers’ 
rights, the business will gain their 


1 Paper presented at eleventh annual con- 
vention of the Southwestern Electrical and 
Gas Association. - 

2 General superintendent of Texas Power 
& Light Company, Dalas, Tex. 
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good will and confidence and will there- 
become “identified” as a desirable con- 
cern with which to do business. That 
employee or group of employees which 
can produce this condition of good-will 
and confidence is a valuable asset to 
the company and is the very best ad- 
vertisement that it can have. If, on 
the other hand, the employee is dis- 
courteous, and shows a lack of con- 
sideration and does not observe the 
rights of the customer, dissatisfaction 
and fault-finding will result. This is 
the very worst possible advertising be- 
cause a great deal depends upon first 
impression. These impressions are 
formed in the public mind not only by 
the act or word of the employee, but 
more lrgely by the manner in which 
the act or word is given. In other 
words, .t depends largely upon the 
personal *y of the employee. 


Persona'ity is a large subject, and 
you will be surprised to see the breadth 
of the definition of personality. It 
takes in eve:vthing—our clothing, our 
physical, mental and moral character, 
our smile and our frown, the money 
we spend, the money we throw away. 
None of us have a perfect personality. 
We fall down here and we fall down 
there, but as long as we have the spirit 
to remedy our defects we are progress- 
ing. I heard a merchant in speaking 
about a salesman say: “Now there is 
a man I could like. He is bright, he 
knows his business, but he leaves a 
bad impression every time he comes 
in. He is personally untidy and his 
language very uncouth. I like his firm, 
I want to do business with them, but 
some day when I am not feeling just 
right I may let my dislike of this sales- 
man affect my dealing with the firm.” 
This attitude on the part of the pub- 
lic or the consumer is very frequently 
exhibited in the case of public service 
corporations. I have known many in- 
stances in which the consumer has had 
some very vigorous fault to find with 
the company, when, in fact, there was 
no particular fault on its side, but the 
mannerism of the employees has been 
such as to impress the customer very 
unfavorably. The personality that wins 
is one that carries with it the convic- 
tion that the man himself is honest and 
that he has something to present that 
he understands and fully believes in, 
that his product is made in an honest 
manner and sold by honest men, that 
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the company or business he represents 
are honest people, and above all he must 
leave the impression that he has come 
to give service and not merely “sell 
the goods” and leave it at that. When 
it comes to a man’s personality, faith 
is one of the greatest assets he has 
and also the greatest asset that his 
company has, for the personality of 
its employees is all there is for it to 
depend upon. 

Another trait in human character, 
which has a great deal to do with the 
personality of the employee, is con- 
scientiousness. This is the factor in a 
man’s life having most to do with the 
development of what is beneath the 
surface—his character—and also—what 
is seen or known of him—his reputa- 
tion. While conscientiousness is a de- 
termining factor or one of the deter- 
mining factors in our estimate of an 
individual, so also is it a determining 
factor in our estimate of a business. 
The character of a business is most 
frequently formed by the character of 
the men or individuals going to make 
up that business, so that if the em- 
ployee is conscientious, the impression 
which the public will have of that busi- 
ness is that it is conscientiously con- 
ducted, and that the customer will al- 
ways obtain “a square deal.” Con- 
scientiousness at the head of an or- 
ganization permeates through and 
through every part of it, entering into 
and securing high standards of con- 
duct. 

Much has been said about good will 
and what it is. In substance it is the 
reputation with the public for square 
dealing, which reputation is largely 
governed by the manner in which the 
company treats—not only its cus- 
tomers, but its employees, so that pos- 
sibly one of the greatest advertising 
assets of any business is a contented 
list of employees. More good can be 
done with the public through happy, 
contented employees than through most 
any other agency. Likewise, more ad- 
verse public criticism can be created 
by disgruntled employees than in most 
any other way. This is especially true 
in cases of personal injury. A hu- 
manitarian treatment of these cases 
will do more to make friends for the 
company than any one other means. 
The treatment of these cases, whether 
they be of the employee or the public, 
will go further toward “identifying” the 
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company than any other one factor. It 
gso not infrequent in such cages that the’ 
‘whole tenor of public opinion can be 
placed directly to the way in which 
some accident case has been handled. 

It may happen, as it does not infre- 
quently, that an employee is injured 
seriously. If the company will give the 
case the attention it warrants, if the 
‘needs of the family are taken care of 
and if all possible assistance is given to 
the injured, the advertising that the 
company will receive is almost inesti- 
mable. Each employee, no matter how 
humble, has an influence in the com- 
munity, and if this influence can be 
exerted, as it will be if accidents are 
handled in this manner, to advertise the 
fact or to publish the fact that he has 
received from the company just such 
treatment 4s one human being would 
render to another under such circum- 
stances, the company has received an 
advertising benefit or has become ad- 
vertised as being an institution that is 
one to be copied in most all particulars. 
Every employee, no matter what his 
position, is a salesman: first, the em- 
ployee must sell his services to the 
company and then, directly in propor- 
tion as he is contented or satisfhed in 
his employment, will he sell his com- 
pany’s services to the community, and 
on the manner in which those services 
are presented to the community by the 
employee will largely depend the favor- 
able or unfavorable opinion and acts of 
that community with reference to the 
employer. Advertising—of the wrong 
kind—is a detriment, a loss, a liability 
that is cumulative in evil results. Ad- 
vertising—of the right kind—the favor- 
able personal advertising of the em- 
ployee, from president to office-boy, is 
an asset that is cumulative of other 
assets which can be obtained in no 
other way. 

In conclusion, I cannot do better than 
quote verbatim a most sensible and 
pertinent editorial—from the Journal of 
Electricity, Power and Gas, of San 
Francisco—and one which presents the 
matter in a novel and interesting man- 
ner. The editorial is headed, “Saving 
the Corporation Soul,” and says: 

“Humanizing the corporation, mak- 
ing it like unto man, implies that it is 
given the highest attributes of man. 
Man created the corporation in his own 
image—and rather a poor image it must 
have been about the time the corpora- 
tion first came into existence. Since 
then man has become more civilized 
and his ideas as to right and wrong 
have improved. But the corporation 
has been allowed to develop along ma- 
terial lines only, and its spiritual nature 
has been stifled. 

“Three hundred years ago an eminent 
English jurist, Judge Coke, declared 
that a corporation had no soul. Like 
many a legal precedent this false asser- 
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tion was not questioned until recently. 
‘Soulless men made soulless corpora- 
, tions, and in 1819 the corporation was 


regarded merely as an ‘artificial being, 
invisible, intangible, and existing only 
in the contemplation of the law,’ as de- 
hned by Chief Justice Marshall of the 
United States Supreme Court.” 

Here was an entity endowed with 
every human attribute and function ex- 
cept a conscience. Here was a man- 
monster, a veritable Frankenstein, a 
creature that threatened to destroy its 
creator. 

Finally some one discovered that it 
had a soul, badly neglected, to be sure, 
but unquestionably a spirit connected 
with its material organization. Its 
charter gave it a name, a purpose, a 
birthplace and perpetual existence. Its 
by-laws gave it memory and powers of 
discretion. Its officials and employees 
gave it a soul. Small-souled men made 
little-souled corporations, big-souled 
mien made large-souled corporations. 

Aside from any philosophical or re- 
ligious speculation, a man’s soul is his 
sense of proportion concerning the 
rights of others, “the faculty for seeing 
the whole in relation to the parts.” 
Likewise the corporation soul, the com- 
posite soul of its directors and em- 
ployees is commensurate with its spirit 
of service. That corporation stands 
highest in public estimation which ac- 
cords the best treatment to the public 
and its employees, while working in 
the interests of its owners. 


Recently, also, the courts have recog- 


nized the corporation soul by placing 
the responsibility for corporate acts 
upon corporate owners. They have 
gone behind the mask of this artificial 
personality, this legal fiction, and found 
that its acts were not automatic, but 
governed by human souls. 

The courts and commissions, how- 
ever, have not yet realized that in order 
to develop the corporation soul it is first 
necessary to educate the individual soul. 
This form of regulation will be far 
more effective than all the artificial 
rulings to curb an artificial entity. Care- 
ful analysis of any organization will 
show that one man or group of men 1s 
the dynamo supplying the leading ideas 
and energy which runs it. “An institu- 
tion is but the lengthened shadow of a 
man.” 

Most corporations now realize that 
they have souls whose salvation de- 
pends upon their managers. Just as 
good properties are made by good men 
and as the security of investments de- 
pend upon the character of the hu- 
man entity behind them, so are the 
policy, ideals and conduct of the cor- 
poration controlled by the human souls 
which compose it. 

Managers should be teachers. In a 
hig organization they cannot do the 
work, but must teach others how toa 
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do it. Successful men must also be 
learners—learn more and earn more. 
Today the most important subject to 
be taught and learned by the corpora- 
tion men who do seven-eighths of the 
business of this country is the extent 
and workings of the corporation soul. 
Emerson says: “There is but one 
fixed and definite standard of life for 
each individual, that being the high- 
est ideal of equity, justice and right. 
as determined by the soul attributes of 
the individual himself at any given 
time.” This conception of right and 
wrong is thus seen to be progressive 
and dependent upon the knowledge of 
the individual. The same definition ap- 
plies to corporation life and to the 
corporation conscience. To humanize 
the corporation, to make it more hu- 
man and more humane, it is necessary 
to teach it something about its soul— 
that it has a soul; that of its owners. 
its managers, its employees; and that 
as much as they manifest human and 
humane traits among themselves and 
towards their public, so much will that 
public reciprocate—and no more! 

) ————_»--e____ 

Electric Irons for Summer Work. 

The United Electric Light Company, 
Springfeld, Mass., in an attractively 
worded advertisement in the local 
newspapers, calls attention to the ad- 
vantages to be derived by the house- 
wife from using an electric flatiron in- 
stead of one heated on a stove radiating 
discomfort, particularly during the 
“heated term.” 

“The ‘sad iron’ is rightly named,” it 
says “as all who have used one can 
testify. During June, July and August 
it is not pleasant to face the task of 
ironing with stove-heated irons. With 
an electric iron one can do ironing 
where it is coolest—out on the porch 
if you wish where the breezes invig- 
orate you while you work.” 

The United company’s rate for irons 
is 5 cents a kilowatt-hour. 

ee ee nae 


Adopts Central-Station Service. 

The Elyria plant of the Willys-Over- 
land Company, which has been generat- 
ing its own electric energy, has aban- 
doned its isolated plant and contracted 
for a supply of 2,100 horsepower from 
the Elyria Electric Company, a sub- 
sidiary of Cities Service Company, Oper 
ating at Elyria, O. 

eee ee ee 
Consumers Power Company to Buy 
Power. 

The Consumers Power Company of 
Minnesota, the principal subsidiary of 
the Northern States Power Company, 
has closed a contract with the Wiscon- 
sin-Minnesota Light & Power Company 
for the purchase of hydroclectric power 
to be developed by the latter in Wis- 
consin. 
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Low-Cost Initial Service Connec- 
tion, | 

The Kansas City Electric Light Com- 
pany, Kansas City, Mo., has devised a 
box to contain the combination of serv- 
ice switch, fuse, meter, etc., and into 
which the service conduit is fastened, 
and out of which a twin socket for a 
lamp and cord emerges. The whole 
is for use in.connection with the com- 
pany’s campaign for installation of wir- 
ing and equipment for kitchen or other 
single room, at the low cost of $12, pay- 
able in monthly installments. For near- 


ly a year the company has been offering 
to wire any room in the house, and 
supply one lamp and a cord with an 
electric iron, for $12, nayable in install- 
this offer resulted 


ments; in several 


| 


Low-Cost Service Box. 


hundred installations. This spring the 
company has added an eight-inch fan to 
the combination. The company is able 
to do this through making in its own 
shops the box in which are included the 
service elements referred to. 

The box is easily set up, and if re- 
moved later, when the house is wired 
completely, it can be set up in another 
house. »The cost of installing it is much 
less than the previous cost of wiring 
and equipping a single room. One of 
the most important features of the box 
plan, however, is that, since the service 
conduit and outlet are fastened to the 
box, there is no chance for tampering 
with the service wires and secretly at- 
taching other wires and equipment that 
could be served without the current 
passing through the meter. The switch 
is inside the box, and is operated by 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


means of the crank extending outward 
near the top of the box. The picture 
shows one of the first boxes made; 
those to be installed will be made of 
heavy metal, and black-enameled. 


—__—_»--¢@—____ 
Worcester Campaign for Small 
Houses. 

The new-business department of the 


Worcester Suburban Electric Com- 
pany, which supplies a number of in- 
dustrial towns in eastern Massachusetts, 
has been carrying on a special cam- 
paign among tenement-house pros- 
pects, as this field represents the largest 
bulk of undeveloped business in that 
territory. It is expected through the 
present effort to get considerably 
nearer to the saturation point. 

In all, eight towns are served, of 
which six are mill towns. Over 50 per 
cent of the houses in this territory are 


mill. tenements, from which little busi- 
ness has been secured in the past. Now 


and then a mill owner has been induced 
to wire a group of houses, but. the re- 
sults have been very spasmodic. 

The present plan is to offer to install 
two drop lights, one in each of two 
adjoining rooms, which will be equipped 
with shades and carbon lamps, for a 
rental payment of five cents a month in 
addition to the bill for energy con- 
sumed. Exposed wiring is installed on 
this contract, and the offer is limited 
to houses which front on distribution 
lines already constructed. The wiring 
remains the property of the Worcester 
Suburban Electric Company, and the 
tenant agrees to keep the property in 
good condition. The installation may 
be purchased by the owner or tenant at 
any time upon payment of $7. Wir- 
ing is not undertaken in any house un- 
less at least five others in the vicinity 
can be covered at the same time. 

Another proposition which is offered 
by this company to house owners is to 
make an installation of wiring and fix- 
tures for $30. This installation in- 
cludes five one-lamp fixtures, one two- 
lamp fixture and one three-lamp fix- 
ture. This contract is sometimes made 
for payments in 10 monthly install- 
ments, although ordinarily immediate 
payment is expected. This scale of 
prices has been generally accepted in 
the territory, and electrical contractors 
take orders on the same basis as the 
central station. About 400 old houses 
were wired last year in the territory of 
this company, which represents a 
population of 32,000. Of these, ap- 
proximately one-half were wired upon 
this $30 plan. 

—eo 

Electric Fire Signal on Central- 


Station Office to Clear Streets. 
An electrically operated horn has 


been installed on the exterior of the 
office building of the Cumberland 
County Power & Light Company, 
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Monument Square, Portland, Me. The 
instrument is connected with the city 
fire-alarm system, and when an alarm 
is rung in, the horn gives warning to 
the police officers on nearby streets, to 
clear them of traffic before the arrival 
of the fire-department’s apparatus. 
1 ——e ; 
Effective Theater Sign. 

One of the most effective illuminated 
signs in Kansas City, Mo., particularly 
useful because visible from four direc- 
tions, is the immense sign of the Willis. 
Wood Theater. This playhouse was one 
of the finest in the West when erected 
many years ago; it deteriorated into 
burlesque; two years ago the present 
management had the entire building re- 
modeled, and adapted for motion pic- 
tures. The company has done exten- 
sive advertising of its high-class 


Effective Theater Sign. 


“movie” attractions, but its most effec- 
tive advertising was the recent erection 
of this sign. The theater is situated at 
the corner of Eleventh Street and Bal- 
timore Avenue, a block from the busiest 
high-class corner in Kansas City. 

The sign is visible to scores of thou- 
sands every day and night. It projects 
from the corner of the building, on the 
bisector of the angles formed by the 
extension of the building lines. Each 
letter of the name is formed of white 
on a black block background for each 
letter, the lines illuminated at night with 
420 ten-watt lamps. Each side of the 
black block bears the same letter. The 
letters are five feet high, two feet six 
inches wide. The lights burn three 
hours at night, at a cost for current of 
63 cents, the rate being five cents per 
kilowatt-hour. 
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THE DEVELOPMENT OF AR- 
MORED CABLE. 


By Henry R. Gilson. 


Armored cable, as used in the wiring 
of buildings, machinery, etc., first came 
into use in this country in the year 1899. 
It was made up of two conductors, hav- 
ing an insulated covering, as required 
by the National Electrical Code, and a 
filler used to secure a round exterior; 
then a rubber envelope over the whole, 
with a separate braided exterior cover- 
ing, and armored with two strips of 
metal three-eighths inch wide by 0.045 
inch thick. 

This type continued in use until 1901, 
when the filler and rubber envelope 
were eliminated. This reduced the 
overall diameter and permitted a reduc- 
tion in thickness of metal armor strips 
to 0.035 inch, which is the gauge used 
at the present time. This form of cable 


is shown in Fig. 1, and consists of two 
formed strips of metal wound helically 
about the conductors, the inner strip 
coiled with its convex surface inward 
and the outer strip breaking joints with 
the coils of inner strip and wound with 
its convex surface outward. To in- 
crease flexibility and at the same time 
to moisture-proof the conductors, a sat- 
urated gasket was laid in the outer con- 
cave surface of the inner coils upon 
which the edges of the outer coils 
rested. 

The next development along this line, 
in 1907, consisted in making the armor 
of a single strip of galvanized steel. 
This strip was formed into a shape not 
unlike the letter S. As the strip was 
wound on the cable each coil overlapped 
a portion of the coil ahead, so that ap- 
proximately half of each coil was ex- 
posed, while the other half lay next to 
the cable underneath the exposed part 
of the adjacent coil. This produced a 
semi-interlocking type of armor. To 
increase its flexibility, and render it 
moisture-proof, a cotton or paper 
gasket was generally inserted at the 
time the armor was wound on the wire 
in the space formed by the interlocking 
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or overlapping portion of adjacent coils. 
Fig. 2 is a view of this product, with a 
partial cross-section, which shows the 
shape of the strip, location of the 
gasket, etc. 

A type of armored cable, which is 
very similar to this, and which has re- 
cently been put on the market, consists 
of two interlocking parallel strips, in- 
stead of one, as illustrated in Fig. 2. 


In appearance it is similar, with the ex-: 


ception that the pitch or lay of each 
coil is double that of the single-strip 
type. 

Following the style of armor shown 
in Fig. 2, in 1910 an armored cable, 
shown in Fig. 3, was offered to the 
trade. This consisted of two strips 
formed with up-turned edges having the 
body portion flat, as distinctive from 
that shown in Fig. 1. The inner layer 
of strip was wound on the cable, with 
its up-turned edges outward, while the 
Cuter strip was wound in the reverse 
manner overlapping or breaking joints 
approximately half its width. A paper 
gasket was laid in the channel formed 
by the inner strip upon which the in- 
wardly turned edges of the outer strip 
rested. This feature produced an ar- 
mored cable of extreme flexibility, be- 
cause of the flat sliding surfaces offered 
to the up-turned edges of the strip as 
the cable was bent. 

A type of armored cable radically 
aifferent from those described is shown 
in Fig. 4. This is a modification of 
the wire-armored cable used in sub- 


marine and underground work, in that 
the armor, instead of being made up of 
16, 24 or more round wires, the pitch 
of whose helices is six inches or more, 
consists of only four wires of the cross- 
sectional shape shown. The flexibility 
of this product over the submarine type 
mentioned was accomplished by re- 
ducing the number of wires in the 
armor, and therefore the pitch or lay 
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of each wire. No gasket is used in this 
material. 

During the last three years several 
armored cables have been put upon the 
market under different trade names, but 
in the main they are similar to that 
shown in Fig. 1, except that in one or 
more instances no gasket is used. At 
the present time there are ten armored 
cables being manufactured by as many 
concerns, all of them of the single or 
couble-strip type except that shown in 
Fig. 4. 

The method of manufacture can be 
classified in two groups, forcing and 
winding. Both methods are subject to 
modification by the different manufac- 
turers, because of patents. In the first, 
or forcing method, the flat galvanized 
strip is taken in the coil as it comes 
from the manufacturer and fed into a 
set of two or more forming rolls, which 
are power-driven, and give it the shape 
desired. These rolls operate to contin- 
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Fig. 4. 


uously force the strip forward through 
proper guides to the coiling means, 
where it is wrapped around rubber-cov- 
ered wire. This coiling means consists 
of a solid helically grooved die, a series 
of coiling rolls or a helical raceway of 
balls, depending upon the manufacturer. 

Where two strips are used the method 
is the same, except that one is fed into 
the coiling means slightly in advance 
of the other. 

Where the coils of flat strip do not 
rotate about the coiling means as an 
axis, the wire and take-up reel, which 
coils the armored cable, must rotate in 
unison with the coils of strip as they 
are formed in the coiling means. It is 
to be noted that the reel which coils 
up the finished product has two motions 
—a rotation about its own axis, which 
takes up the finished material and pulls 
the wire through the machine, and a 
rotation about the axis of the coiling 
means previously mentioned. It is im- 
portant in this method of manufacture 
that all parts work in unison, and that 
there shall be no slip of the strip in 
passing through the forcing and form- 
ing rolls. To insure a positive feed of 
the strip into the coiling means the rolls 
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which bear against the concave side of 
the strip are made with minute teeth, 
which produce slight abrasions on thaf 
part of the strip. An examination of 
the strip of the different makes of 
armored cable will show whether or not 
the forcing method is used. 

The winding method consists of first 
forming the strip or strips on a separate 
machine, coiling them on reels, and then 
transferring these to the armoring ma- 
chine, where the strips are led through 
suitable guides to a tapering mandrel, 
through which the insulated wire 
passes, and which receives the coils of 
armor as they leave the surface of the 
mandrel. Various modifications of this 
method are in use by different manu- 
facturers. In cases where the gasket is 
used it is led in with the strip at the 
time the coils are formed, and serves as 
a cushion between the metal surfaces, 
increasing the flexibility and moisture- 
proofing effect as previously mentioned. 

The trade requirements of this prod- 
uct are that: (1) It must be flexible, 
to permit of easy drawing around beams, 
between partitions, etc., without undue 
effort. (2) The armor shall strip eas- 
ily off the end of the wire where splices 
are made. (3) The diameter be uni- 
form, to suit the various fittings used. 
(4) The insulated wire be tight enough 
in the armor so that on fishing jobs the 
wire will not be drawn back into the 
armor, due to the pull used in drawing 
the cable into position and the stretch 
of the armor. This feature is called 
“losing the copper.” (5) The cable 
must be made up in long lengths, so 
that when cut up into short lengths the 
waste will be a minimum. 
coils of finished cable must be so wound 
that the internal diameter of the coil 
will be large enough to enable a man 
to slip his arm through and carry it on 
his shoulder. 

The method.of stripping the armor 
consists in either cutting the strips 
through with a hacksaw and pulling the 
coils of armor off, or unwinding the 
strips with a pair of pliers. The former 
method is more generally used, but care 
has to be exercised in that the insula- 
tion of the wires is not injured. There 
are several hand machines on the mar- 
ket which are claimed to accomplish 
this purpose, but they are not generally 
in use. 

The uses to which this type of 
armored cable may be put are many 
and varied. Perhaps the most universal 
is in the rewiring of existing buildings. 
It is also used to a large extent in mills 
and factories, around machinery, or 
where wires are liable to mechanical in- 
jury. Because of its lightness and flex- 
ibility it lends itself to many uses, and 
can be walked or trampled upon with- 
out injury to the inner wires. 

The development of the rules gov- 
erning its manufacture and use, as 
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given in the National Electrical Code, 
may be of interest. An examination 
of the 1899 edition of the Code—the 
year when armored cable first came on 
the market—gives the rollowing: 


“Rule 48.—Armored Cable. 

“a. The armor of such cables must 
be at least equal in thickness and of 
equal strength to resist penetration of 
tails, etc., as the armor of metal cover- 
ings and metal conduits. (See No. 
49b.) 

“b. The conductors in same, single 
wire or twin conductors, must have an 
insulating covering, as required by No. 
41, any filler used to secure a round 
exterior must be impregnated with a 
moisture repellent, and the whole bunch 
of conductors and fillers must have a 
separate exterior covering of insulating 
material at least 1/32 inch in thickness, 
conforming to the insulation standard 


given in No, 41, and covered with a 


substantial braid.” 


This is followed by a fine-print note 
reading as follows: 


“Very reliable insulation is specified, 
as such cables are liable to hard usage, 
and in part of their length may be 
subject to moisture, while they may 
not be easily removable, so that a 
breakdown of insulation is likely to be 
expensive.” 


The next edition of the Code (1901) 
gave a table of required thicknesses of 
armor for different diameters of cable. 


The editions of the Code for the 


years 1901 and 1903, as regards 
armored cable, are identical. Up to 
this time no rules regarding its instal- 
lation had been formulated. In the 
1905 edition the construction rules are 
the same, as in the two previous edi- 
tions, but an installation rule, No. 24a, 
is added, which specifies that: (a) 
The cable must be continuous from 
outlet to outlet and thé armor must 
properly enter and be secured to all 
fittings. (b) Must be equipped at 
every outlet with an approved outlet 
box or plate, as required in conduit 
work. (c) Must have the metal armor 
of the cable permanently and effectively 
grounded. (d) Requires a lead cov- 
ering 1/32 inch in thickness placed be- 
tween the outer braid of the conductors 
and the stéel armor, when exposed to 
the weather, or in damp places. (e) 
Provides that approved terminal fit- 
tings must be used where the cable en- 
ters junction or outlet boxes, unless 
such boxes are specially designed for 
use with cable. (g) For alternating- 
current systems, must have the two 
or more conductors of the cable in- 
closed in one metal armor. 

The construction and installation 
rules in the 1907 edition are identical 
with those of 1905. 

Up to this time it will be noted that 
there was but one armored cable on 
the market, viz., that shown in Fig. 1. 
The type shown in Fig. 2 was now 
offered to the trade. During the two 
years—1907-1909—the demand for this 
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product must have increased, for the 
1909 edition of the Code shows a much ~ 
more complete and specific set of rules 
covering the installation of the ma- 
terial. Construction Rule No. 48, pres- 
sent in all previous editions of the 
Code, is omitted. 

The 1911 edition is essentially the 
same as the previous one with regard 
to installation, except that the sizes of 
ground wires for various sizes of 
armored cable are specified. A short 
rule, No. 57, is added, covering the gen- 
eral construction of the material. 

From 1899 until 1912 there seems to 
have been little or no attempt made to 
formulate a set of specific construction 
rules. In 1912 a complete set of rules 
was drawn up and passed upon by the 
various manufacturers and incorporated 
in the 1913 edition of the Code. These, 
in brief, were a set of specifications 
which provided a series of tests cover- 
ing stretching, bending, pulling the 
wire out of the armor, diameter, thick- 
ness of strip for various sizes, gal- 
vanized coating on the armor, break- 
down and grounding, quality of rubber 
insulation on wires, twisting of con- 
ductors, braids, thickness of lead cov- 
ering, marking, etc. These rules have 
standardized the material and insured 
a uniform product, so far as fire and 
life hazards are concerned. The in- 
stallation rules in this edition are 
further amplified over the previous one 
and made more specific. 

At the biennial meeting of the Elec- 
trical Committee, held in March this 
year, for the revision of the Code, the 
1913 specifications covering the con- 
struction and installation of armored 
cable were subjected to practically no 
changes. These having been in force 
and in satisfactory operation for nearly 
three years, it is reasonable to believe 
that outside of some slight refinement 
that may be necessary, they will stand 
for several years to come. 

a 
Electrician’s Registration, Bill Be- 
comes Law in Massachusetts. 

An act which requires the registration 
of all persons engaging in wiring fer 
electric lighting, heat or power has 
finally become a law in Massachusetts 
after controversy between various in- 
terests. The measure is the outgrowth 
of a bill which was introduced early in 
the legislative session at the instance 
of the Massachusetts Electrical Con- 
tractors’ Association. 

The act as passed and signed by the 
governor provides that after September 
1, no person, firm or corporation shall 
engage in the installing of “wires, 
conduit, apparatus, fixtures or other ap- 
pliances for carrying or using electric- 
ity for light, heat or power purposes,” 
either as master or employing elec- 
trician or as a journeyman, without a 
license issued by the,board later pro- 
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vided for in the act. “Master elec- 
tricians” is taken to mean a corporation, 
firm or person having a regular place 
of business, who or which employs 
journeymen workers. The term “jour- 
neyman” applies to all persons who in- 
stall electrical apparatus for hire. 

On July 1, the chairman of the Civil 
Service Commission, the Metropolitan 
Fire Prevention Commissioner, and the 
Commissioner of Education, shall be- 
come a State Board of Examiners. 
They shall employ as clerk a wage-earn- 
ing electrical worker of 10 years’ ex- 
perience. This salary shall be deter- 
mined by the Examiners, who shall 
serve without compensation, with $1,500 
at their disposal for traveling and other 
expenses. 

The Examiners are required to hold 
frequent examinations in Boston and 
twice a year in at least five other cities. 
They shall, before the first of each year, 
transmit to the Secretary of the Com- 
monwealth a report, for legislative ac- 
tion. 

Examinations may be supervised by a 
single member, but granted only with 
the approval of the Board. They may 
be given either in writing or practical 
work. The Board shall publish yearly 
a manual of its regulations and a list 
of licensees. 

Two forms of licenses shall be issued: 
Certificate “A,” to master electricians, 
and “B,” to journeymen. The forms 
shall be issued to qualified applicants 
who wish to engage in the business, 
and shall contain the name of the per- 
son in a firm or corporation who has 
passed the examination; but anyone 
having engaged in the business for five 
years need not pass the examination, 
but shall present proof of fitness. The 
holding of an “A” certificate shall not 
entitle the holder individually to en- 
gage in installation work, but to en- 
gage in the business as an employing 
electrician only. 

Certificates “B” shall be issued to 
qualified journeymen after examination 
or else presenting proof of fitness, and 
that they have engaged in the occupa- 
tion for five years as wage earners. 

Applications shall include the proper 
fee—for “A” certificate, $25; and for 
“B,” $1. Applicants failing in their 
examinations shall have their fees re- 
turned, and shall be entitled to one re- 
examination free of charge. For sub- 
sequent re-examinations a charge of $15 
and 50 cents, respectively, will be made. 

Certificates shall expire July 
each year. Holders of “A” certificates 
may renew by the payment of $15, and 
of “B” for 50 cents. 
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Masters shall exhibit their certificates 
in their place of business and journey- 
men shall carry 
form, and show it on request. 


their license, in card 
Failure 
to comply with the rules of the business 
as set forth by the Gas and Electric 
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Light Commissioners may result in the 
suspension or revocation of license, re- 
viewable by the latter commission. 

Non-compliance with the act shall be 
punished by fines varying from $10 to 
$500, or by imprisonment. 

No person or firm shall be liable for 
work done by any employee without 
authorization. 

The act does not apply to electrical 
work on elevators, transmission lines to 
municipal plants, electric companies or 
street railways, nor to the work of 
municipal or company plants on their 
own premises or those of customers, 
nor to street lighting, telephone, tele- 
graph or wireless companies. It does 
not forbid the employment of learners 
or apprentices under direct supervision 
of licensed journeymen. 

Theatrical electricians may install 
temporary wiring, subject to super- 
vision by a licensed person. Electricians 
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Interesting Meter-Board Installa- 
tion. 

The accompanying illustration of a 
meter board in the basement of a large 
store on central-station service furnish- 
es an interesting example of the ten- 
dency toward solid construction now 
found in important up-to-daté wiring > 
layouts. Mechanically, the arrange- 
ment shown is admirably conceived, 
the cable, fuse and busbar terminals 
and the connections to the watt-hour 
meters being bolted throughout. Quick 
replacement of fuses by the use of clip 
contacts is a valuable feature, and the 
employment of special outlets in con- 
nection with the conduit runs is in line 
with the best practice. 

In respect to the clearance between 
the bus shown in the lower portion of 
the view, however, and the cables im- 
mediately behind, it would seem that a 


Meter Installation 


of corporations other than “A” cer- 
tilicate holders may install or repair 
wiring and apparatus on the premises, 
if holding a “B” license. 
ee ee 
Among the Contractors. 

Walker and Kepler, Philadelphia, 
awarded the contract for in- 
stalling new electrical fixtures in the 
Customs House by the Treasury De- 
partment at Washington. 


were 


The 


Contracting Company, 


Lancaster Electric Supply and 
Lancaster, Pa., 
was recently awarded the contract for 
the electrical wiring of the new wing at 
the Cresson Sanatorium. 

The George H. Wahn Company has 
opened an electrical supply house at 54 


High Street, Boston, Mass. 
—___ e00 
With the exception of the record- 
breaking year 1913, Utah mined more 


coal in 1914 than in any previous year. 


in Large Store. 


better arrangement could have been 
made. The potential difference is 250 
volts and, although the cables are well 
insulated, there is scarcely any space 
between the bare copper bus and the 
leads, if in fact, they do not come into 
actual contact. Considerable danger of 
short-circuiting the board seems to at- 
tend working on the bolts on the left- 
hand fuse contacts, in such close prox- 
imity to the bus of opposite polarity. 
A slip of the wrench might cause dis- 
astrous results and a better scheme 
would seem to be the use of a heavy 
cable in iron conduit in place of the 
open bus, or failing this, the enlarge- 
ment of the offset of the bar and the 
thorough winding of the latter with in- 
sulating tape. 

SS R 

About 57 per cent of the total im- 
ports of electrical machinery (includ- 
ing also electric pumps) and other elec- 
trical materials imported by ‘Colombia 
is supplied by American manufacturers. 
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Secretary’s Message. 

It will be remembered that recently 
a question was asked in this depart- 
ment regarding the grounding of metal- 
frame motion-picture machines. The 
Secretary has received a letter from 
W. A. Oswald, the secretary of the 
British Columbia Section, in which he 
refers to this matter, and as Mr. Os- 
wald belongs to the office of the cen- 
sor of moving pictures of Vancouver, 
I am glad to quote his remarks here. 

“In all modern operatirg rooms the 
floor is of cement, in which is im- 
bedded the conduit system which 
feeds the machine arc and motor drive 
if said machine is motor-driven, and 
further, the conduit system is directly 
connected to the machine by being 
screwed into the switch box, which is 
screwed directly to the base of the 
machine. As all conduit systems are 
grounded, or should be, the frame of 
the motion-picture machine is thereby 
grounded, and by reading the section 
Rule 38k4 it will be seen that it is 
the arc-lamp parts that are to be in- 
sulated, and not the machine itself. 

“For safety and fire hazard I would 
always advise the machine to be 
grounded; as far as life and safety are 
concerned, an operator is in less dan- 
ger with a grounded machine than 
with an insulated one, and I would 
cancel the license of any operator I 
found with the doors of his lamp- 
house open trimming his lamp with 
the current on, as therein lies the fire 
hazard of loose film in the operating 
room. With a grounded machine he 
will not do it, as his feelings are too 
likely to be jarred a little. 

“I think the Code is quite clear and 
correct that it is only the current- 
carrying parts of the are lamp that 
are to be insulated.” 

The May meeting of the British Co- 
lumbia Section was omitted in deference 
to George Hubbard, its representative 
on our Executive Committee, who had 
just learned of the death of his 
brother serving at the front with the 
English contingent of the allied 
armies. I am sure that all our mem- 
bers will join in sincerest messages 
of sympathy and franternal good-will 
to Mr. Hubbard. 


“LET THE CODE DECIDE.” 


The matter appearing In this eec- 
tion consists of questions on the Na- 
tional Electrical Code, its Interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
Ing are in accord therewith. These 
questions are gladly received from 
anyone Interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
Ing sketch. They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction. 

it should be understood that no 
pretense Is made to give an authori- 
tative interpretation of the Code. 
This Is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 


the Code, but It has no right, and 
claims no right, to give a final in- 
terpretation of anything in the Code. 
it Is only intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 


- tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it Is felt that the occasional dif- 
ference of opinion Is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim is to heip toward:‘a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tlon of its meaning; Increased pre- 
cision In applying It; and harmoni- 
ous action of those using it, for the 
common good. 


The New York Section will hold no 
meetings during June, July and 
August. 

The May meeting of the Eastern 
Massachusetts Section was held on 
May 18 at Worcester, Mass. The 
members were met at the station by 
Supervisor of Wires Knight and given 
a very enjoyable automobile . trip 
about the city and environs. At one 
o'clock a very enjoyable lunch was 
served at Hotel Bancroft, and after 
this the members went to the works 
of the American Steel and Wire Com- 
pany. Here they were most cordially 
received and escorted through the 
works by guides, and saw the whole 
process of manufacturing a large lead- 
covered cable, from the casting of the 


H. G. Veit, Cleveland, O. 


copper ingot to the putting on of the 
lead sheath, not to speak of the man- 
ufacture of other types of insulated 
wire and the drawing of steel and iron 
wire from the ingots. It was a most 
enjoyable and profitable meeting. 

The next meeting of the Eastern 
Massachusetts Section will take place 
on June 25 at the E. S. Lincoln, Inc., 
Electrical Laboratories, Waltham, 
Mass. This is one of the largest and 
best equipped testing laboratories in 
the country, and Mr. Lincoln has 
planned for the Section an extended 
set of tests upon the effects of grounds 
and grounding of circuits. The mat- 
ter of grounding has assumed such a 
prominent place in our discussions 
lately and so many inspectors appear 
to be hazy as to what may be expected 
of grounded and ungrounded circuits 
in cases of break downs of various 
kinds, high-tension crosses, etc., that 
at President Davis’ request, Mr. Lin- 
coln has kindly consented to under- 
take a series of experimental tests to 
illustrate the various results that may 
be expected. 

Our Association was well repre- 
sented at the annual convention of the 
National Fire Protection Association, 
held in New York on May 11, 12 and 
13, and a brief report on our activities 
in connection with fire prevention was 
read by the Secretary. 

The Secretary regrets to announce 
the recent death of John W. Pownall, 
for many years city electrician of 
Waltham, Mass., and a member since 
its organization of the Municipal As- 
sociation, now the Eastern Massa- 
chusetts Section, N. A. E. I. He had 
been failing for the past year and will 
be missed from our meetings by all his 
fellow members. 

Members will note in the answers to 
the questions following that certain of 
the answers are marked with a star. 
This was at the suggestion of several 
members of the Executive Committee, 
it being the thought that it might be 
of interest to distinguish between the 
two groups of municipal and insurance 
officers. The answers starred are from 
municipal departments, unstarred 
answers from insurance departments. 

In order that our members may be 
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clear in their minds as to just what 
these answers mean, the Secretary will 
quote a few sentences from a circular 
letter sent the. members of the Ex- 
executive Committee: 

“Questions are of two kinds, the 
first dealing with what the Code re- 
quires; the second with why it requires 
it. The former are to be answered ac- 
cording to your understanding of what 
the section in question demands, not 
what you think it ought to demand. 
We are not making a Code, not criti- 
-cizing a Code, but interpreting one. 

“The second type of question calls 
for your ideas as to why the require- 
ment reads as it does. These questions 
arise from an inspector’s desire to be 
able to answer a wireman’s or other 
person’s question more scientifically 
than merely “The Code says you 
must.” Again, criticism of the require- 
ment is not expected, but an explana- 
tion of the probable reason for its in- 
sertion in the Code as you would ex- 
plain it to a questioner.” 

An inspector can usually make things 
go much more smoothly if he can ex- 
plain briefly and in simple language 
why certain things are called for, since 
men usually are ready to meet the re- 
auirements if they can see the why, 
and whether we think it good or not, 
our citizens by habit do want to know 
why and are usually unresponsive to 
the simple assertion that a thing must 
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be done and frequently do it grudg- 
ingly, require the hint of legal compul- 
sion, etc., when a few minutes of ex- 
planation, and perhaps illustrations of 
what has happened elsewhere, will 
smooth everything out. 

In giving the list of officers of the 
New York Section several weeks ago a 
slip was made in the address of Secre- 
tary T. J. Coghlan; his address should 
be Room 2518, Municipal Building, 
New York City. 

The following gentlemen have be- 
come members of the Association: 

Walter S. Gibson, Electrical Bureau, 
Municipal Building, Passaic, N. J. 

Anthony J. Moran, 480 Tenth Street, 
Brooklyn, N. Y. 

Thomas J. McBride, Jr., 622 Morris 
Park Avenue, Bronx, New York City. 


Everett H. Eddy, 3415 Broadway, 
New York City. 
Francis J. Boyle, 650 Fast 163rd 


Street, New York City. 
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Fred J. Spruder, 1256 Clay Avenue, 
Bronx, New York City. 

The Secretary has received the fol- 
lowing letter from our member, Mr. 
Pomares, of New York, and thinking 
that the arrangement given might be 
useful to some of our members or oth- 
ers, is glad to give it here. 


A Reliable, Continuously Operating, 
Three-Wire, Direct-Current Ground 
Detector. 

Section 7a of the Code requires a 
ground detector on all systems not per- 
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Fig. 2. 


manently grounded in accordance with 
Rule 15. Rule 15a intends that any 
three-wire direct-current system which 
is not associated with 550 volts or 
more should be kept clear of ground. 

The following is a suggestion for a 
positive method of indicating a ground 
on any of the wires of such a system. 
By connecting three lamps as shown in 
Fig. 1 it is evident, if they are all of 
the same wattage, that lamps 2 and 3 
will burn in series across the positive 
and negative leads, while I will be dark, 
due to no passage of current through 
same. By making 2 and 3 differ in 
resistance we can cause an unbalancing 
effect which will force current to pass 
through I. This can be proportioned 
so as to make all three lamps burn. 
Make I a 200-ohm, 100-volt, 50-watt 
lamp; 2 an 800-ohm, 200-volt, 50-watt, 
and 3 a 200-ohm, 200-volt, 200-watt 
lamp. As connected, approximately 
1/7 ampere will pass through I, 1/10 
through 2 and 1/4 through 3, causing 
all these lamps to glow. Suppose a 
ground (Fig. 1) occurs on the negative 
lead, then I burns on 100 volts), 2 on 
200 volts and 3 will be dark: if the 
positive lead is grounded the exact re- 
verse of this condition occurs (Fig. 3). 
A ground on the neutral will simply 
cause I lamp to go out (Fig. 2). 

This arrangement could be cheaply 
and readily mstalled on switchboards, 
panels, etc., and is equally applicable 
to the three-wire, single-phase systems 
at present in use, where the voltage 
conditions are similar. 


M. L. POMARES. 


ee ee 


Unused Outlets. 

Question 301. A circuit of six out- 
iets was installed by a wiring con- 
tractor. The owner decided to have 
the fixture contractor hang three out- 
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lets only. The local inspector insisted 
that the wiring contractor must close 
the circuit loops at the unused outlets, 
solder and insulate, and then cap the 
outlets up. Where in the Code does he 
find his authority? 


Answer 1(U). In this case the said 
outlet boxes become, temporarily at 
least, junction boxes and must have 
metal covers. Also all joints must be 
soldered and taped. 


Answer 2(M). Rule 16c: Where out- 
let boxes are used Rule 28d would ap- 
ply, as box would not be complete 
without cover or fixture canopy to 1n- 
close fixture leads. 


Answer 3(K)*. Authority is found 
in “General Suggestions” second para- 
graph; Rules 16c, 28d and 59c. 


Answer 4(P)*. Under “General Sug- 
gestions” it is easy to require that 
joints should be properly made and in- 
sulated at unused outlets and the wires 
tucked away. Unless it can be shown 
that the wires are then subject to me- 
chanical injury, I do not see how, un- 
der the Code, covers can be required 
for the outlet boxes. There is nothing 
in the Code which indicates whether 
purchaser or which of the contractors 
should be held responsible for the 
proper disposal of the wires, etc. This 


Fig. 3. 


must be determined by the conditions 
of each case. | 


Answer 5(R)*. We have been asking 
the fixture contractor, previous to the 
issuance of fixture certificates, to cap 
up any such outlets. This is the pro- 
cedure in this territory; as to the au- 
thority, the matter has never been 
trought up, to my knowledge. 


Answer 6(F and G). The conditions 
which this question refers to are not 
clear tous. The fact that the inspector 
wanted the unused wires closed, sold- 
cred and insulated would suggest that 
it was a series circuit. If we assume 
the wiring to be the ordinary constant- 
potential circuit we should assume the 
inspector to be justified in asking to 
Fave the outlet wires insulated to pre- 
vent accidental short-circuit, or ground- 
ing between wires and gas pipe if the 
cutlet is equipped for gas. This could 
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1eadily happen, for in most houses 
there is frequent cleaning and dusting 
of the walls. Capping the outlets 
would also be of service as it would 
protect the wires of side-wall outlets 
and other places where subject to me- 
chanical injury. See Rule 16e. 


Answer 7(L). The Code has no ex- 
act bearing on conditions of this na- 
ture. In this territory it has been our 
custom to meet peculiar conditions of 
this nature by taking them up directly 
with the owner. 


Answer 8(J). The Code requires 
conduit runs to be continuous from 
cutlet to outlet. If it was decided not 
to use these outlets at all, I think the 
inspector was justified under Rule 28 
in insisting that covers be provided for 
cutlet boxes, assuming of course that 
this was a conduit job. Where exposed 
ends of conductors are liable to cause 
short-circuits the inspector is always 
within his rights to insist on taping. 
IT do not see where soldering comes in 
under the conditions outlined. 


Answer 9(B)*. While it is not stated 
in the question whether the six outlets 
referred to are or are not on the same 
circuit, presuming such to be the case, 
we should say the inspector was not 
only justified but should require wires 
at unused outlets to be properly taken 
care of. 


Answer 10(T). I hardly see where 
the inspector was justified under the 
Code in making this demand. 


Answer 11(H)*. Rule 30d, first sen- 
tence: “Must be free from short-cir- 
cuits between conductors” comes very 
rear to fitting the case in point. It 
hardly seems necessary for a Code rul- 
ing to affect such an obviously neces- 
Sary construction. 


Answer 12(N)*. I do not think the 
inspector has any justification for his 
requirement, under the Code or else- 
where. l 

There is no question that he is en- 
tirely within his rights in requiring the 
outlets to be made safe before issuing 
his permit for current to be turned on. 

If one of the outlets is fed by a pair 
of wires while from it a second pair 
loop to another outlet, then of course 
he is justified in calling for solder in 
the former at least. 

The other requirements may similarly 
be necessary and are all covered by 
ample and well known Code sections. 

That however is not the question; 
this turns on his insistance that the wir- 
ing contractor must do it. 

This is quite possibly a question of 
contract, we do not know anything 
about it; unless the inspector has rea- 


son to arrogate to himself powers en- 
tirely foreign to his usual status, I 
should say his only justifiable course 
would be to sit down on his connec- 
tion permit and say to the owner, 
“This permit does not go out till the 
entire installation is safe. You and 
your two contractors can settle as to 
who does the work and who pays for 
it to suit yourselves. But until it is 
done, no current.” 


Accessibility of Fuse Cabinet. 

Question 302. A cabinet having been 
installed (for branch circuit fuses) on 
a side wall of a store just above the 
shelving, 9.5 feet from the floor, the 
inspector requires it to be lowered so 
as to be accessible without the aid of 
a step-ladder. Does not a four-foot 
step-ladder or a box satisfy the access- 
ibility requirement? 


Answer 1(U). I know of no rule to 
prohibit placing a cutout cabinet with 
branch circuit fuses at this height 
above floor. 


Answer 2(M). Yes, I should say it 
did. 


Answer 3(K)*. Rule 23c reads “read- 
ily accessible.” We define readily ac- 
cessible as “reached by an ordinary 


“person without the use of ladders or 


other movable objects,” and accessible 
is interpreted to permit the use of 
ladders, etc., in order to reach the 
specified place. 


Answer 4(P)*. Rule 23c says that 
cutouts shall be located in “readily ac- 
cessible” places. It does not say that 
they must be so located that they can 
be reached by a person standing on the 
floor. 


Answer 5(R)*. For such a cabinet 
this position would be deemed suff- 
ciently accessible. 


Answer 6(F and G). No, 9.5 feet 
from the floor is not a readily access- 
ible location. We do not know any 
inspectors who carry a four-foot step- 
ladder around with them, nor could 
they be expected to go around the 
neighborhood to find one in case the 
occupant did not have one there at the 
time. Further, it is nearly as cheap 
(which seems to be the main argument 
in electrical circles today) to install 
the cabinet lower down as it is to 
place it out of reach. 


Answer 7(L). The Code cannot 
specify precisely at what height a cut- 
cut cabinet must be placed to come un- 
der the term accessible, and final action 
is left to the judgment of the field in- 
spector, and common sense, in case of 
a cutout cabinet located as described. 
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Answer 8(J). Yes, provided the lay- 
out of the room is such that the cab- 
inet could not be conveniently installed 
in a more accessible place. 


Answer 9(B)*. In some cases a cab- 
inet containing branch fuses on the 
side wall of a store, just above the 
shelving, might be satisfactory; but 
provided there was a liability of goods 
Leing piled up against same, inspector 
would be justified in refusing to ap- 
prove its location. The fact that it 
was necessary to use a four-foot step- 
ladder to get at the cabinet would not 
in itself in our judgment be sufficient 
reason for designating the cabinet as in- 
accessible. 


Answer 10(T). I should rule that in 
the average mercantile risk, fuses in- 
stalled as per this question would be 
accessible and within the requirements 
of Rule 23c. 


Answer 11(H)*. I do not think the 
Code intended to provide for this con- 
struction. 


Answer 12(N)*. This question turns 
upon the meaning of “readily access- 
ible” and the “Century Dictionary” de- 
fines “readily” as “with facility; quick- 
ly; speedily; promptly; easily; in a 
ready manner.” I do not think that 
strictly following this definition a posi- 
tion over shelving 9.5 feet from the 
floor would meet the case. 

If it were a boot and shoe store, with 
ladders sliding on a track, and this 
seemed the most available place, it 
might be accessible enough. 

If it were a china store without such 
ladders it just as certainly would not 
be. 

In this territory, however, it would 
not be allowed. Our rule is positive: 
No cutouts, switches, or cabinets for 
same in mercantile occupancy buildings 
cver or about shelving or in situations 
where in ordinary course of business 
merchandise may be placed about them. 

If Code authority for this is asked we 
believe Rule 23c is ample, as after the 
cabinet is in, the particular occupancy 
may change (or may not be previously 
determined) and we have felt it better 
to forestall trouble as above. No ob- 
jection has ever been made as yet by 
anyone. 

———__—_.»---————__—_- 
June Meeting of- Lehigh Valley 
Section. 

The regular June meeting of the 
Lehigh Valley Light & Power Com- 
pany Section of the National Electric 
Light Association was held at the Fair- 
view assembly hall, at Allentown, Pa. 
A. H. Swanbeld, of the National X-Ray 
Reflector Company, gave a talk on “In- 
direct Lighting,” illustrating his lecture 
with lantern slides. 
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CALIFORNIA. 

The Pacific Light and Power Cor- 
poration was authorized to purchase the 
franchise of the Home Telephone and 
Telegraph Company within the city of 
San Francisco. The present franchise 
of the Pacific Company will expire in 
1940, while the Home franchise, which 
it will acquire, will expire 16 years 
later. 

Under the terms of the compromise, 
whereby the transfer was first sanc- 
tioned by the supervisors and approved 
by Mayor Rolph, the city agrees to 
dismiss the appeal now pending before 
the Supreme Court involving the right 
of the companies to transfer the prop- 
erties. The company agrees to furnish 
the city with 1,600 free telephones, ‘to 
pay the City and County of San Fran- 
cisco two per cent per month of the 
gross receipts, to furnish certain con- 
duit facilities for fre and police patrol 
alarms, and to convey back to the city 
the old Pacific Company franchise. 

The Commission says in the opinion 
that it has considered certain actions 
of the supervisors in 1906, when they 
granted the Home franchise, but 
“these matters happened nine years ago. 
The present supervisors had full knowl- 
edge of this and concluded the best 
interests of the city required the con- 
summation of the arrangement. On the 
facts of the case we hesitate to substi- 
tute our judgmment for theirs and to 
withhold our approval to the compro- 
mise arrangement which they, with 
much care and thought, have entered 
into.” 

Commissioner Edgerton dissented be- 
cause, as he explains, “I hold that it 
is against public interest to sanction a 
franchise which is tainted in its in- 
ception with official corruption.” He 
concedes that there is no question as 
to the validity of the franchise, but be- 
lieves the State should place the stamp 
of disapproval upon it on the broad 
grounds of morality. 
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IDAHO. 

Merger of Idaho Electric Utilities. 
After investigation of the proposed con- 
solidation of the Idaho-Oregon Light 
and Power Company, the Idaho Power 
and Light Company, the Great Sho- 
shone and Twin Falls Water Power 
Company, the Idaho Railway, Light 
and Power Company, and the Southern 
Idaho Water Power Company, the 
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Commission states its unqualified ap- 
proval as follows: “In the light of all 
the facts presented, we do not believe 
that the proposed merger is in violation 
of law, and we do believe that its ac- 
complishment will inure to the beneft 
of the consuming public, to the ben- 
elt of the investors in these properties, 
and to the financial credit of the 
state.” 

On April 7, 1915, the Commission was 
delegated by the attorney-general to 
make a thorough investigation of the 
proposed merger to ascertain if it was 
in accordance with the laws ot Idaho 
and not detrimental to the public in- 
terest. The Commission has given full 
publicity to the matter and has con- 
ducted a searching investigation. The 
present financial status of the com- 
panies was brought out as showing how 
they had failed to prosper as separate 
units and it was demonstrated that 
they could not exist under present con- 
ditions. 

The Idaho Railway, Light and 
Power Company and the Idaho-Oregon 
Light and Power Company had been 
forced into receivership. The Idaho 
Power and Light Company never act- 
ually passed into a receivership, but 
its capital stock was, after September, 
1913. owned by the Idaho Railway, 
Light and Power Company, which 
passed into the hands of a receiver in 
January, 1914. The same conditions 
applied to the Great Shoshone and 
Twin Falls Water Power Company and 
the Southern Idaho Water Power Com- 
pany. 

Under the merger plan the companies 
are to exchange their bonds for securi- 
ties issued by the National Securities 
Company, which company expected to 
bid in the properties when sold under 
foreclosure. An operating company is 
to be formed to take over the manage- 
ment of the combined interests. 

The charge was made before the 
Commission that the merger was being 
consummated in violation of the law 
and that criminal methods had been 
employed to obtain control of indi- 
vidual power companies, stifle competi- 
tion and secure possession or control 
of all available power sites. Of this 
charge, the Commission says: “There 
is nothing which can be considered as 
proof, or even legal evidence of the 
charges made, and there is no indication 
found in the communication as to the 
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sources to which the Commission 
might apply for such proof of evi- 
dence. . . . 

“The Commission finds itself unable 
to accept the theory that the present 
conditions, which so insistently demand 
relief, were deliberately brought about 
for the purpose of obtaining control of 
the electric power situation in this part 
of the state. 

“Prior to the development of the sit- 
uation which we are now considering, so 
much money had been lost in Idaho 
securities of one kind or another, that 
we feel loath to believe that any group 
of financial interests would recklessly 
determine to set in motion agencies 
which could only end in further loss 
to the investing public, more complete 
demoralization of the market for our 
industrial securities and the consequent 
depreciation in the value of the very 
properties, the final control of which 
is represented to have been the under- 
lying object. Rather do we incline to 
the belief that loss was occasioned 
here, as in so many of our other enter- 
prises, from the fact that their proper 
development required much more 
money than had been provided there- 
for and the income derived therefrom 
was not sufficient either to yield a 
return on the present investment, or 
to inspire confidence for the future. 

“x * * The Commission is firmly 
of the opinion that this consolidation is 
in the best interest of those who have 
invested money in the public utilities 
concerned; that it points the way to 
an emergence from the financial dit- 
culties of the past, to the reaching of 
a status under which a reasonable rate 
of return may be earned on a fair 
valuation of the property used and 
useful in the service of the public; 
and that the rehabilitation of these se- 
curities will mark a long step forward 
in the re-establishment of the financial 
credit of the state and of the industrial 
enterprises within its borders.” 

Great Shoshone and Twin Falls 
Water Power Company was authorized 
to put in effect a special flat rate for 
pumping service for irrigation pur- 
poses in the Twin Falls district. 


MARYLAND. 

The Consolidated Gas, Electric Light 
and Power Company has filed an in- 
junction in the circuit court by which 
it is sought to have the Commission 
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restrained from putting into effect its 
order regulating the price and quality 
of gas. The order, to which the gas 
company objects, was entered in the 
proceeding to determine a proper 
standard for gas service throughout 
the state. The Commission found that 
it was advisable to adopt a single 
standard, and that, inasmuch as ninety 
per cent of the demand for gas in the 
state was for heating purposes, the 
standard should be the heating or cal- 
orific value of the product. 

Parties representing the city of Bal- 
timore and consumers of the Consol- 
idated Company protested against the 
lowering of the quality of gas in 
Baltimore, and it was urged that the 
company should not be allowed to ben- 
efit. by being allowed to furnish 
cheaper service at the same price. 

The Commission, in its decision, 
made a separate study of the Balti- 
more situation, and concluded as fol: 
lows: “It would certainly not be fair 
or just for this Commission to in- 
convenience this great number of 
consumers by abolishing the candle- 
power standard, and give the company 
the benefit of a profit which for the 
present we must assume would 
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Maintenance of Resale Prices. 

The Committee on the Maintenance of 
Resale Prices for the Chamber of Com- 
merce of the United States of America 
has in course of preparation its report to 
the Board of Directors of the Chamber 
on the subject of the maintenance of 
resale prices. 

An important part of this work is a 
Statement of the arguments in favor of 
and against the maintenance of resale 
prices. Separate sub-committees have 
been appointed to prepare these two 
groups of arguments and these commit- 
tees are now collecting material for their 
reports. 

The arguments in favor of and against 
price maintenance are comparatively sim- 
ple in principle, however complex they 
may be in form, but the facts out of busi- 
ness records to confirm or refute these 
are difficult to collect. For example, it is 
declared that price-cutting destroys the 
general distribution of an identified 
article. In opposition it is declared that 
such cases are rare, tf there are anv at 
all. If it could be shown from reliable 
records of a large number of cases that 
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be in addition to a fair return on 
the investment. 

“We have decided, therefore, to make 
an adjustment of the rate for that 
company to contorm to the standard 
adopted, and have informed ourselves 
with all the available data on the sub- 
ject in an effort to establish a fair net 
price for gas to the utility and con- 
sumer alike for the quality supplied. 
This method is not as satisfactory nor 
as scientific as a rate established in a 
case heard for that purpose alone, and 
will, therefore, necessarily be subject 
to adjustment in the future, and be 
either increased or decreased, as the 
results warrant. 

“This matter being one for fixing 
standards and not for the adjustment 
of rates, it is questionable whether any 
order directing the company to reduce 
the rate could be sustained; we, there- 
fore, have decided that unless the com- 
pany voluntarily reduces its rate when 
the new standard becomes effective, in 
accordance with the findings of the 
Commission, to-wit: five cents net per 
thousand cubic feet, the Commission 


will not permit a single standard of. 


heating value to become effective by 
the Consolidated Gas, Electric Light 
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Among the Supply Men 
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this destruction of general distribution 
actually has occurred in a large number 
of instances, the first declaration could 
be established. If such evidence were not 
forthcoming, however, or if numerous 
cases of ability to resist price-cutting were 
offered, the second declaration would be 
given.added weight. 

Among the types of evidence sought by 
the Committee are the following: 

(1) Cases showing whether there is 
an essential distinction between goods 
identified by brand or otherwise and un- 
identified goods, to the advantage of the 
former from the consumer’s point of 
view. 

(2) Cases showing whether advertised 
or unadvertised goods are more econom- 
ical for the consumer to purchase at the 
same price. 

(3) Cases showing whether or not 
legislation is desirable to require merchan- 
dise to be truthfully advertised and de- 
scribed. 

(4) Cases showing whether or not 
such legislation is necessary. 

(5) Cases showing whether or not 
competitive conditions prevent the mak- 
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and Power Company, but will adopt a 
double standard of the quality of gas 
furnished by the said company prior 
to the rate reduction, to be maintained 
by it at its present rate, until such a 
time as the Commission can investigate 
the rate of said company.” 

~The company., while protesting 
against the order to return to the 
previous standard of 645 British ther- 
mal units, together with a lighting 
standard of 20 candlepower, contends 
that the other alternative, the reduction 
in the price, is more objectionable. 

' —eo 
Dayton Boulevard Lighting. 

In the issue of May 16 the West Side 
News, which is a supplement of the 
Dayton Sunday News, Dayton, O., con-. 
tained an article regarding the West 
Dayton Civic League and its work for 
improving Dayton. An illustration was 
given of the boulevard lighting system 
on West Third Street. The League 
is boosting a project to extend this 
lighting system westward from the 
center of the city for a distance of more 
than one mile on Third Street and Fifth 
Street. William S. Crandall is chair- 
man of the Welfare Committee and also 
of the Publicity Committee. 
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ing of exorbitant profits on identified 
merchandise. 

(6) Cases showing whether or not com- 
petitive conditions prevent the making of 
exorbitant profits on unidentified mer- 
chandise. 

(7) Cases showing whether or not 
price-cutting actually reduces the value 
of, and hinders the distribution of, iden- 
tified goods. 

(8) Cases showing whether or not 
price-cutting helps or hinders the reduc- 
tion of distributing costs. 

(9) Cases showing whether or not 
price-cutting reduces the quality stand- 
ards of identified articles. 

Tangible evidence on these and kindred 
questions must be secured before the work 


-of the Committee can be done satisfac- 


torily. 

Any individual, corporation, or associa- 
tion having material of this character, is 
urged to send it at once to Paul T. Cher- 
ington, Harvard University, Cambridge, 
Mass. Mr. Cherington is chairman of the 
Special Committee of the Chamber of 
Commerce of the United States on the 
Maintenance of-Resale Prices. 
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Entertainment Features at Recent 
N. E. L. A. Convention. 


. Arrangements for the entertainment of 
the visitors were particularly complete 
and the local entertainment committee, 
headed by W. W. Briggs, of the Great 
Western Power Company, is to be con- 
gratulated upon the details and generos- 
ity which attended every effort. While 
most of the entertainment features cen- 
tered around the Panama-Pacific Inter- 
national Exposition, there were many 
other incidental events which were great- 
ly enjoyed by those in attendance. 


On Monday evening, just before the 
President and Officers’ Reception, a 
beautiful temple of light located at Union 
Square, in front of the St. Francis Hotel, 
was dedicated to the National Electric 
Light Association and received by Presi- 
dent Holton H. Scott. The dedicatory 
exercises were participated in by John A. 
Britton, T. E. Bibbins, W. D. A. Ryan, 
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wonderful lighting effects, was in personal 
charge of the illumination on this even- 
ing and originated many novel displays 
in honor of the occasion. 

Thursday afternoon was celebrated as 
National Electric Light Association Day 
at the Panama-Pacific International Ex- 
position and ceremonies of a very impres- 
sive character were held in honor of the 
occasion. The members and guests of 
the Associatoin were met at the main en- 
trance to the grounds by President C. C. 
Moore of the Exposition and other offi- 
cials who escorted the party to Festival 
Hall. F 

John A. Britton, president of the Pacific 
Gas and Electric Company, San Fran- 
cisco, and also a director of the Exposi- 
tion, acted as chairman of the day. In 
introducing President Moore Mr. Brit- 
ton briefly called attention to the elec- 
trical development on the Pacific Coast 
and in California particularly, stating 
that California now leads the country in 
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of electrical energy and called attention 
to the fact that of the one hundred and 
fifty million primary horsepower used in 
the United States only a small percentage 
is electrical. Mr. Insull referred to the 
importance of conserving our coal sup- 
ply, stating that now more than 500,000,000 
tons are consumed annually in the United 
States, while only 5 to 6 per cent are used 
for producing electricity. Hydroelectric 
development of 200,000,000 horsepower 
would reduce coal consumption fully one- 
half. 

Secretary Martin then read communi- 
cations from many of the leaders in the 
electrical and allied industires expressing 
their congratulations on the celebration 
of N. E. L .A. day and regretting their 
inability to be present. Among these were 
Thomas A. Edison, Alexander Graham 
Bell, Charles F. Brush, Elihu Thomson, 
Frank J. Sprague, Charles P. Steinmetz, 
C. A. Coffin, Newcomb Carlton, Clarence 
Mackay, J. J. Carty and others. 


Group at Convention 


the members of the local arrangements 
committee and the officers of the National 
Electric Light Association. The party 
immediately adjourned to the ball room 
of the Hotel St. Francis where the annual 
reception and dance were enjoyed. 

On Tuesday evening the Jovian Order 
had a special celebration on the Zone at 
the Exposition; about 24 special illumi- 
nated floats comprising the feature of a 
Jovian parade which preceded a rejuvena- 
tion held in Toyland Ball Room. Special 
held on an open-air 
platform at the grounds and the initiatory 
were then held in the ball 
room at which 43 candidates were taken 
into the Order. Homer E. Niesz, reign- 
ing Jupiter, was the guest of honor on 


ceremonies were 


ceremonies 


this occasion. 

On Wednesday night, special illumina- 
tion features were provided at the Ex- 
position in honor of the National Elec- 
tric Light Association. Special fireworks 
and electrical displays were provided and 
an effort made to show the various spec- 
tacular features of the lighting at the ex- 
position under all possible conditions. W. 
D’A. Ryan, who is responsible for the 


of National Electric Light Association at San 


the generation and distribution of hydro- 
electric energy. $ 

President Moore extended a very cor-` 
dial welcome to the Association and said 
that the Exposition is deeply indebted to 
the electrical industry for its contribu- 
tion to the success which has been at- 
tained. The Exposition, he said, is really 
a triumph for electric illumination. In 
honor of the event President Moore pre- 
serted to H. H. Scott, president of the 
National Electric Light Association, a 
commemorative bronze plaque. 

Samuel Insull, president of the Com- 
monwealth Edison Company, Chicago, 
then delivered a very interesting address 
on the “Origin, Development and Effect 
of Lighting by Electricity.” The vari- 
ous Worlds’ Expositions have been mile- 
Mr. Insull 
referred to the development which was 
characterized in the exhibits in electrical 


stones of electrical progress. 


buildings at previous Expositions and ex- 
plained that the Exposition at San Fran- 
cisco is in its entirety an electrical dis- 
play. Mr. Insull then reviewed the de- 
velopments particularly during recent 
years in the generation and distribution 


Francisco—Left Half. 


The Ladies Auxiliary provided a num- 
ber of features for the visiting ladies. 
On Tuesday afternoon, there was a mus- 
ical at Old Faithful Inn at the Exposi- 
tion, followed by tea which was served 
in the Ball Room of the California Build- 
ing. On Thursday morning the ladies 
were taken in automobiles on a sight-see- 
ing trip through the city and Presidio, 
arriving at the Cliff House for lunch at 
12 o'clock. From the Cliff House they 
were taken in automobiles to the Exposi- 
tion grounds where they joined with the 
men in the Exposition parade through the 
grounds. 

On Friday morning, a shopping tour 
was arranged and many of the ladies vis- 
ited Chinatown under the auspices of the 
Ladies’ Auxiliary Committee, which fur- 
nished competent guides acquainted with 
this interesting district. Another enter- 
tainment was a trip to Mt. Tamalpais and 
Muir Woods, leaving San Francisco by 
special boat and going directly to Mt. 
Tamalpais by special train. Luncheon 
was served at the Mt. Tamalpais Tavern, 
after which the party was taken down to 
Muir Woods in-gravity cars. 


r 
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On Friday evening there was a grand 
pageant and Hawaiian water carnival on 
the lagoon in front ‘of the Fine Arts 
Building. This was a special and interest- 
ing function under the auspices of the 
Hawaiian Government. 

On Thursday afternoon many of those 
in attendance enjoyed an informal recep- 
tion tendered at its exhibit by the Busch- 
Sulzer Brothers Diesel Engine Company. 

At a meeting of Class D members, held 
on Wednesday afternoon, J. F. Gilchrist, 
F. H. Gale and S. T. Doaneo were re- 
elected to succeed themselves. The com- 
mittee comprises the following members: 
H. V. McConnaughy, secretary and treas- 
urer, Charles Blizard, S. E. Doane, F. H. 
Gale, J. F. Gilchrist, J. C. McQuiston, 
John Mustard, J. W. Perry, C. L. Pierce, 
Jr., and J. I. Ayer. The chairman will 
be elected at a subsequent meeting. 

Following the adjournment on Friday 
afternoon, many of the visitors partici- 
pated in the numerous trips of interest 
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Electric Furnaces in Italy. 


Recently published statistics relating 
to the number of electric furnaces in 


Italy up to 1913, show that they are in 


use by four establishments engaged in 
iron smelting and ten in other indus- 
tries. Of the former, the Dalmiene 
works at Bergamo comprise two 
Héroult furnaces. The Darfodelle Fer- 
riere works at Volta has continued the 
production of foundry iron with a 3,000- 
kilowatt Héroult furnace; it also pro- 
duces fine iron, ferro-manganese, ferro- 
silicon, and carbide of calcium with 
three Keller furnaces of 1,500-kilowatt 
capacity, four of 750, and two of 75, 
adapted to each purpose. In the Milan 
works of the Acciaierie Milanesi, two 
Stassano furnaces are in steady opera- 
tion. At Turin the Fonderie Riunite is 
obtaining good results from the Bas- 
sanese furnace, which is of the arc 
type like the Stassano. 
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electric carbons are manufactured at 
Narni, the output in 1913 totaling 18,000 
metric tons. 

\ —_—___«-¢——__—_ 
Extension of Cauvery Falls Power 
Plant. 

In the course of an interesting paper 
on the Cauvery Falls (India) power 
scheme, read at a conference of the 
Mysore Engineers’ Association, S. G. 
Forbes, chief electrical engineer, said 
that the fourth installation of 4,000 
horsepower was now complete, and > 
this with a “fifth installation of 4,000, 
contemplated for the next year, would 
make 21,000 horsepower generated at 
the falls. Under the new agreement 
with the Kolar mining companies, 
working 92 miles away, the Mysore 
government is to supply them with a 
total of 14,321 horsepower at motor 
terminals after July 15 of this year, 
with the option of 2,500 more on two 


Convention Group In Exposition Grounde—Right Half. 


through San Francisco and vicinity. The 
1915 Red Special left San Francisco at 
8 o'clock Saturday night over the South- 
ern Pacific and Great Northern for 
Seattle. The itinerary includes a stop at 
Shasta Springs, Vancouver, Ravelstock, 
Glacier, Fields, Lake Louise, Banff, Chi- 
cago, arriving in New York on June 22, 
late in the afternoon. 
eee oe ea 

An event of more than passing in- 
terest to electric-vehicle men is a 
sight-seeing trip held as one of the 
entertainment features of the recent 
National District Heating Associa- 
tion convention in Chicago, for 
which electric vehicles were used ex- 
clusively. Cars were donated by the 
Anderson Electric Car Company, Baker 
Electric Sales Company, Woods Motor 
Vehicle Company, American Electric 
Car Company and the Walker Vehi- 
cle Company. A 20-mile trip through 
the parks was made, about 40 passen- 
gers being carried. The trip was pro- 
nounced a sucess by all and is con- 
sidered as an advertisement for the 
electric. 


Of electric-furnace installation em- 
ployed in other industries, the works at 
Legnano, whose capacity was doubled 
in 1913, consists of 18 furnaces of 500 
kilowatt at 4,000 volts, used for the 
fixation of atmospheric nitrogen, and `a 
small furnace of 120 kilowatts em- 
ployed in making an alloy called 
“elianite,” invented by Professor Rossi, 
which is fusible like iron, but absolutely 
unattackable by acid. 

In the manufacture of aluminum the 
Bussi works treated in 1913 over 6,000 
metric tons of bauxite, yielding 874 
metric tons of metal. Of carbide the 
Darfo works, with their Keller fur- 
naces, turned out about 6,000 tons. 
Near Rome some 34,000 metric tons 
were produced. 

The Foligno works have now given 
up this branch of production, and de- 
vote their energies to ferro-silicon, but 
a new carbide factory, employing three 
furnaces of a total capacity of 2,250 
kilowatts, has been started at S. Gio- 
vanni Lapatoto. Calcium cyanamide 
is also produced at Collestatte, to the 
extent of 12,600 metric tons. Lastly, 


years’ notice to the government. Prac- 
tically all of the electrical machinery 
in this project is of American origin, 
and the contemplated extension of the 
plant will offer an opportunity for 
further sales. The chief engineer, Mr. 
Forbes, who should be addressed on the 
subject, is located at Bangalore, Mysore 
State, India. 


New Radio Equipment. 


The radio transmitters and receiving 
tuners designed for installation on 
board lighthouse tenders are being sup- 
plied to the Bureau of Lighthouses by 
the Bureau of Standards. These equip- 
ments have many new and special fea- 
tures particularly desirable for the pur- 
poses intended. Equipped with radio- 
telegraphy these boats, of which there 
are several on each coast, will be able | 
to answer distress calls and undoubt- 
edly render much assistance in emer- 
gency cases. 

: eee oo ae | 

Gifts to the Massachusetts Institute 
of Technology, Boston, announced re- 
cently, amounted to about $1,000,000. 


1160 


Program of Convention of Elec- 
trical Contractors. 

The fifteenth annual convention of 
the National Electrical Contractors’ 
Association of the United States will 
be held at San Francisco, Cal., July 21 
to 24, A special train to the conven- 
tion will leave New York city over the 
New York Central Railroad on Satur- 
day, July 10, at 5:30 p. m. The route 
is by way of Chicago, Kansas City, 
Los Angeles and San Diego, with a 
stop in Arizona at the Grand Canyon. 
Delegations from Boston, Detroit, Cin- 
cinnati, Indianapolis, Davenport, Gal- 
veston, Denver and Colorado Sprinys 
will join the train en route. A special 
car will also leave New Orleans on 
Saturday, July 10, at 8:05 p. m., going 
by way of Memphis and St. Louis, to 
- join the through train at Kansas City. 
The train will arrive at San lfrancisco 
on Sunday, July 18, at 9:55 a. m. 

On Monday, July 19, there will be 
an excutive meeting of the California 
Association of Electrical Contractors 
and Dealers at the Auditorium, and an 
open meeting at 1:00 p. m. On Tues- 
day there will be a meeting of the 
National directors and Executive Com- 
mittee at the Clift Hotel. At 6:30 
p. m. there will be the regular monthly 
meeting and dinner of the California 
Association at the Clift Hotel. The 
principal speaker of the evening will 
be W. L. Goodwin, vice-president and 
general sales manager of the Pacitic 
States Electric Company. His topic 


will be “Co-operation Between Con- 
tractors and Jobbers.” 
The Contractors’ convention will 


open on Wednesday, July 21, with an 
open session, at the Auditorium, at 
10:00 a. m. Addresses will be made 
by C. F. Butte, president of the San 
Francisco Association; by John R. 
Galloway, president of the National 
Association; by C. V. Schneider, presi- 
dent of the California Association; by 
James Rolph, Jr., mayor of San Fran- 
cisco; by John Britton, manager of the 
Pacific Coast Gas and Electric Com- 
pany; by C. C. Moore, director of the 
Panama-Pacific Exposition; by George 
B. Muldaur, of the Society for Electrical 
Development; and by Thomas A. Ad- 
dison, Pacific Coast manager of the 
General Electric Company. In the 
afternoon there will be a business ses- 
sion, and in the evening a reception 
and dance at the Clift Hotel. 
Thursday morning and 
there will be business sessions at the 
Auditorium, while the evening will be 
spent at the “Zone” on the Exposition 
grounds. On Friday there will be a 
business session in the morning, and 
a meeting of the Board of Directors and 
the Executive Committee in the after- 
noon. On Saturday there will be a steam- 
er trip. 


afternoon 
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Committees of Manufacturers Ap- 


pointed. 

The Board of Governors of the As- 
sociated Manufacturers of Electrical 
Supplies held a meeting on June 10 
at the Biltmore Hotel, New York. 

The board will continue actively to 
organize sections that with the open- 
ing of the fall after the vacation sea- 
son the various divisions and the 
association as a whole may begin vig- 
orously the work before them. Al- 
ready a Conduit Section and a Wire 
and Cable Section are organized and 


at work. At its meeting on June 10 
the Board of Governors elected — 
Charles E. Dustin to be the secre- 


tary of the association. His office is 
at 62 Cedar Street. New York City. 

To fill the vacancies in the Board 
caused by the resignations of Ever- 
ett Morss and Gerard Swope the re- 
maining members elected J. J. Gib- 
son, of the Westinghouse Electric & 
Manufacturing Company, and B. E. 
Salisbury, of Pass and Seymour, Sol- 
vay, N. Y. The resignations of Wal- 
ter Cary and Edward Weston were 
received and accepted. 

Standing committees of the associ- 
ation were appointed as follows: 

Membership Committee: W. C. 
Robinson, chairman; Oscar Hoppe, 
H. T. Paiste, B. E. Salisbury, Walter 
D. Steele, J. H. Trumbull. 

Finance Committee: J. F. Kerlin, 
chairman; Charles L. Eidlitz, W. C. 
Bryant, R. E. Gallaher. 

Legal Committee: D. C. Durland, 
chairman; D. H. Murphy. 

Publicity Committee: A. W. Ber- 
resford, chairman; John C. Bridgeman, 
L. J. Campbell, Harvey Hubbell. 

In accordance with the by-laws of 
the association, W. A. Connor, of the 
Standard Underground Cable Company, 
was named chairman of the Wire and 
Cable Section. 

For the dispatch of minor business 
an Executive Committee, consisting 
of the president, vice-president and 
treasurer, was empowered to act. 

That this association may co-oper- 
ate effectively with the Electrical 
Manufacturers’ Club and the Electric 
Power Club the Board confirmed the 
president’s appointment of a Confer- 
ence Committee to treat with like com- 
mittees from those clubs and = define 
for the association the reasonable 
present scope of its efforts without du- 
plication of the work of the other or- 
ganizations. Also it hopes to devise 
a workable method to obtain the 
united action of the interested organ- 
izations on matters affecting more 
than one of them. The members of 
the Conference Committee are: H. 
B. Crouse, chairman: John F. Kulin, 
L. J. Campbell, 
E. Salisbury. 
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H. Durant Cheever, By 
dies,” by Frank G. Baum. 
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Program of Convention of Elec- 


trical Engineers. 

The thirty-second annual convention 
of the American Institute of Electrical 
Engineers will be held at the Deer 
Park Hotel, Deer Park, Md., June 29 to 
july 2, inclusive. Sessions for the 
reading of papers will be held on Tues- 
day morning and afternoon, Wednes- 


` day morning and evening, Thursday 


morning, and Friday morning and af- 
ternoon. 

The usual reception will be held on 
Tuesday evening, and on Thursday 
evening there will be a conference of 
section delegates and officers. 

The following papers are listed. 

Tuesday morning: President’s Ad- 
dress, by Paul M. Lincoln; “The Elec- 
tric Strength of Air-VI,” by J. B. 
Whitehead; “The Reluctance of Some 
Irregular Magnetic Fields,” by John F. 
H. Douglas; “Irregular Wave Forms,” 
by Frederick Bedell. 

Tuesday afternoon: “Foundations 
for Transmission Line Towers and 
Tower Erection—A Symposium,” by J. 
A. Walls, J. B. Leeper, W. E. Mitchell, 
F. M. Downing, and F. C. Connery; 
“Fields of Motor Application,” by D. 
B. Rushmore; “Electricity in Grain 
Elevators,” by H. E. Stafford. 

Wednesday morning: “Classification 
of Alternating-Current Motors,” by 
Val A. Fynn; “The Classification of 
Electromagnetic Machinery,” by Fred- 
erick Creedy; “Short-Circuits on Alter- 
nators,” by Comfort A. Adams. 

Wednesday evening: “The Effective 
Illumination of Streets,” by Preston S. 
Millar; “Systems of Street Illumina- 
tion,” by Charles P. Steinmetz. 

Thursday morning: “Construction 
und Maintenance Costs of Overhead 
Contact Systems,” by E. J. Amberg, 
ond Ferdinand Zogbaum; “Contact Sys- 
tem of the Butte, Anaconda and Pacific 
Railway,” by J. B. Cox; “Third-Rail 
und Trolley System of the West Jersey 
and Seashore Railroad,” by J. V. B. 
Duer; “Unprotected Top-Contact Rail 
for 600-Volt Traction System,” by 
Charles H. Jones; “Contact Conductors 
and Collectors for Electric Railways.” 
by C. J. Hixson; “Contact System of 
the Southern Pacific Company—Port- 
land Division,” by Paul Lebenbaum. 

Friday morning: “Phase Angle of 


‘Current Transformers,” by Chester L. 


Dawes; “Calibration of Current Trans- 
formers by Means of Mutual Induct- 
ances,” by Charles L. Fortescue; “The 
Induction Watt-Hour Meter,” by V. L. 
Hollister; “The Measurement of Di- 
electric Losses with the Cathode-Ray 
Tube,” by John P. Minton. 

Friday afternoon: “Economic Oper- 
ation of Electric Ovens,” by Percy W. 
Gumaer; “Class Rates for Electric 
Light and Power Systems or Territor- 
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ARC WELDING AND ITS APPLI- 
CATION IN THE METAL-WORK- 
ING INDUSTRY. 


By J. F. Lincoln. 


Welding is the joining of two pieces 
of metal of like or unlike character by 
melting them together at the point of 
contact. 

The electric arc 1s used merely as a 
method of applying heat at the point 
where it is desired. It has no other 
utility. All metals whose edges are ap- 
plied at a fusing temperature will stick 
together with a strength which is prac- 
tically equal to the original piece and it 
makes absolutely no difference whether 
these metals are heated by the use of the 
forge fire, electric arc, oxy-actylene or 
any other method as long as they are ap- 
plied when they are at a melting tem- 
perature and as long as the surfaces 
which are applied are clean so that inti- 
mate contact can take place. 

The reason the electric arc is used in 
preference to the other methods for get- 
ting this “heat is entirely one of cost. 
If it were ‘possible to get this same heat 
applied ‘with equal utility by some other 
means which would be cheaper than the 
arc, such a method would be that much 
better than the arc. 

There are other methods of applying 
this heat. The one which is most used 
is that of the forge fire in which the 
pieces welded are heated to a welding 
temperature and then applied at this 
welding temperature and pressure or 
hammering applied to make the contact 
between the two pieces more intimate. 
The oxy-acetylene blow torch is also 
used and is entirely successful with the 
one exception that the cost compared to 
the arc is extremely high. The com- 
parative cost of the oxy-acetylene and the 
arc for applying the heat is approximate- 
ly in proportion to the cost of heat per 
calorie produced by each. Heat pro- 
duced by the oxy-acetylene torch costs 
per unit from 10 to 30 times as much. 
This is taking both electric current and 
gas at the usual prices. It is this one 
fact and the fact that the amount of heat 
liberated by the arc can be adjusted 
within wide ranges, much wider than 1s 
possible with the oxy-acetylene, that the 
arc’s superiority is shown. This and 
this only is the determining factor in 
their comparisoa. 

The electric arc may be applied to prac- 
tically all metals which are to be welded. 
There are several difficulties which must 
be encountered, notably expansion and 
contraction, which is apt to leave internal 
strains if not compensated for. This is 
self-evident, since the pieces which are 
welded are heated at one spot only and 
the rest of the piece is left cool. It is 
evident, therefore, that when this spot 
cools, considerable internal stresses will 
result. This difficulty is particularly 
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marked in large pieces where only one 
spot is heated and where the metal itself 
is brittle, such as cast iron and also in 
certain shapes of steel. In order to elimi- 
nate this where necessary, preheating or 
annealing is resorted to. Annealing al- 
ways is necessary in gray or malleable 
iron if machining is to be done on the 
weld when it is completed, since the 
chill at the point of weld or the points 
immediately around it will result in a 
glass-hard surface. 

A second difficulty which is encoun- 
tered in welding is the formation of ox- 
ide. All welds are made at a tempera- 
ture at which the metal will oxide very 
rapidly and it is often necessary to float 
this oxide on the top of the weld in 
order to get the welded surfaces clean. 
However, with this scheme a perfect weld 
can be made in all kinds of metal and 
have the weld itself entirely clean and 
free from oxide. 

Another difficulty which 1s often en- 
countered in very thin metal is the arc 
burning through. This requirés backing 
up of the weld in metals of less than 
No. 18 gauge with some heat conductor 
which will carry the heat away and elimi- 
nate the possibility of this burning 
through. Backing these metals up with a 
piece of cast iron or steel will always 
eliminate this difficulty. 

Another vital point to be considered 
is the comparative speeds that it is pos- 
sible to get by the use of various meth- 
ods of welding. l 

There are two methods of applying the 
arc and these methods have very consid- 
erable to do with the speed of opera- 
tion. The first and most easy method 
of application is with an arc formed be- 
tween the piece to be welded and a 
carbon electrode. In such a weld as this, 
the amount of heat which can be liber- 
ated is unlimited; therefore the rapidity 
of melting is also unlimited. In any 
steel casting and in some boiler plate, 
this scheme can be used and will result 
in very high speed of operation, enor- 
mously faster than it is possible to get 
with any other method of working. For 
thin sheet metal, the method used is that 
of the metallic-electrode arc, in which 
the electrode used is a piece of soft steel 
which of itself becomes the filler and is 
melted off of the electrode by the forma- 
tion of the arc. The scheme has a very 
great advantage in that the heat will 
travel but a very short distance away 
from the weld and the weld itself, out- 
side of the one spot where it is being 
welded, remains at a very low tempera- 
ture, thus eliminating warping of the 
piece and internal stresses. The speed of 
this however, is not nearly as high as 
it is possible to get by the use of the 
carbon arc, but it is favored on account 
of the fact that it eliminates warping and 
makes a softer weld than is possible with 
the carbon arc. It also eliminates, al- 
most entirely, oxide in the weld. This 


‘lar, 


‘same, 
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method of welding has practically the 
same speed per foot of weld as the use 
of oxy-acetylene, both being in the hands 
of skilled. operators and both working 
to the best advantage. ` The lower cost 
of the current in comparison with the 
cost of the oxy-acetylene, therefore, 
makes the arc method the best. Elec- 
tric arc welding in its application is 
comparatively new and like any new 
Process has been hedged about by the 
manufacturers of arc-welding machines 
with a great deal of mystery, which has 


resulted in a very slow application. This 


process 1s becoming increasingly popu- 
however, and is being rapidly 
adopted. 

Another feature which has contributed 
to the slow application is the fact that 


‘tthe few manufacturers of welding ap- 


paratus have placed ridiculous prices on 
the welding machines and have cast 
around them as many supernatural qual- 
ities as possible. When it is remem- 
bered that the one and only function of 
the electric arc is the furnishing of heat 
at the weld, a great deal of this mystery 
is eliminated. It does not make any 
difference whether the arc is formed by 
one machine or another. An arc is an 
arc and its results will be exactly the 
regardless of the manufacturer. 
The essential features of electric current 
from any generator are exactly the same 
when applied in the electric arc. 


There have been a number of different 
machines devised for aré welding. All 
of them tend to save part of the power 
which would be wasted if standard volt- 
age was used in connection with the arc. 
No welding machine does any more than 
to make a saving of part of this wasted 
current. A piece of fence wire of proper 
size and length connected to any direct- 
current source will do just as good weld- 
ing as the best and most efficient welding 
machine that can be built or ever wilt 
be built. The one and only function of 
the welding machine is the saving of the 
pewer which is wasted by using resist- 
ance in series with any direct-current 
standard voltage. The voltage across the 
arc in arc welding will vary from 15 to 
50 volts, depending on the length of the 
arc, the amount of current flowing and 
also the electrode used. It is self-evi- 
dent, therefore, that if this current is 
taken from a 250-volt direct-current sup- 
ply, from 200 to 230 volts must be dis- 
sipated in a resistance in series with this 
arc. A desire to save part of this wasted 
power justifies the application of all 
arc-welding machines. The arc-welding 
machines which are manufactured are 
divided roughly into two classes, the one 
known as constant-voltage machine and 
the other known as drooping-character- 
istic machine. 

The ordinary constant-voltage machine 
iS a motor-generator set which will take 
current from the supply line at the volt- 
age of the supply line and operate a 
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constant-voltage compound-wound ma- 
chine at 75 volts for the welding circuit. 
it is necessary, of course, to have a re- 
sistance in series with this 75-volt ma- 
chine in order to get the voltage down 
to the voltage required by the are. A 
machine of this kind, however, generally 
is a good investment as it will show a 
considerable saving when continually 
used, over the resistance in series with 
the 250-volt supply line, but that is its 
only function, which evidently is not an 
excuse for the prices which have been 
placed on machines of this kind by some 
manufacturers. Any motor-generator set 
of which the generator would give a volt- 
age of approximately 75, with a piece 
of fence wire for resistance to use in 
series with the arc, will give results 
equally as good and be just as econom- 
ical. 

The other type of machine and the 
machine which ought to be used if sav- 
ing is the idea, is a drooping-character- 
istic machine which will generate a volt- 
age exactly the same as that required at 
the arc. In other words, if the arc is 
short-circuited, the voltage will drop to 
0, and as the arc is drawn, whatever 
voltage is required across the arc, will be 
the voltage of the machine. A machine 
of this kind will pay for itself within 
a very short time after being put into 
operation and is the only machine which 
will show maximum economy in work of 
this kind. Machines of both classes are 
being manufactured at the present time 
and are being put on the market. 

Now let us see what the comparative 
costs are on an arc of 150 amperes with 
the different kinds of machines. 

In order to get this down to a basis, 
let us consider that current costs two 
cents per kilowatt-hour, and that the arc 
of 150 amperes is maintained continually. 

With the 250-volt supply and merely 
a resistance the cost per hour will be 
75 cents as 37.5 kilowatt-hours would be 
used. If the constant-potential machine 
were used, the cost would be 30 cents 
as 15 kilowatt-hours would be used. 
With the drooping-characteristic ma- 
chine the cost would be 9 cents per hour, 
4.5 kilowatt-hours being used. Putting 
it another way, if a resistance is used in 
series with the 250-volt line, it will take 
approximately four months to pay for a 
drooping-characteristic welder. If a con- 
stant-potential motor-generator set is 
used, it will take approximately eight 
months to pay for a drooping-character- 
istic machine. In other words, if either 
of these methods is used, the user will 
pay for a drooping-characteristic welder 
in the time specified whether he gets it 
or not. 

The comparative costs when the arc is 


compared to oxy-acetylene can be found 
by comparing the heat per dollar of cost 
as shown above. Any manufacturer that 
is at present welding, riveting, soldering, 


brazing or scrapping metal parts can to 
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very good advantage investigate the pos- 
sibilities and possible application of arc 
welding. 

—— — ~~ 


Water-Power Plant in the Heart of 
Rochester, N. Y. 


A hydroelectric generating station, 
which is unique as regards its low cost 
per kilovolt-ampere, has been put in 
operation by the Rochester Railway & 
Light Company. The total cost of the 
station, the capacity of which is 4,500 
kilovolt-amperes, was $176,000, making 
a cost per kilovolt-ampere of $39.10. 
It is interesting to compare this figure 
with the average value of $125 per kilo- 
watt given by Messrs. Stott, Pigott 
and Gorsuch in a paper presented be- 
fore the 1914 annual convention of the 
American Institute of Electrical En- 
gineers. 

The total cost included the prelimin- 
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the city. The building is a one-story 
structure of reinforced concrete, with 
inside dimensions of 38 by 96 feet. 
The generating equipment consists of 
two units, one a 3,000-kilovolt-ampere 
Westinghouse water-wheel generator, 
11,000 volts, three-phase, 25 cycles, di- 
rect-connected to a  5,000-horsepower 
Wellman - Seaver - Morgan horizontal 
turbine; the second unit is a 1,500-kilo- 
volt-ampere Westinghouse generator 
of the same voltage and frequency, di- 
rect-connected to a 2,500-horsepower 
horizontal turbine furnished by the 
Camden Waterwheel Works. 

The new station furnishes part of the 
power for operating the local street 
railways and also handles some of the 
industrial and lighting load in Roches- 
ter and vicinity. It is operated in 
parallel with a 15,000-kilowatt, 25-cycle 
steam plant and the hydraulic plant of 
the Niagara Lockport & Ontario Pow- 


Generating Station of the Rochester Rallway & Light Company. 


ary investigation, reports, cost of build- 
ing, intake and forebay construction, 
head works, penstock, tail race, and 
3,000 feet of underground lead-covered 
cable for tieing this plant to two other 
generating stations, as well as the initial 
and installation cost of the hydraulic 
and electrical apparatus. This figure, 
however, does not include any items 
covering water rights or real estate. 
During the first eight months after 


the new plant was put in service on. 


March 15, 1914, it generated about 12,- 
000,000 kilowatt-hours, operating at a 
load-factor of approximately 46 per 
cent. During the present winter 
months it has been possible to increase 
the output considerably on account of 
the larger amount of water available. 
The illustration herewith shows the 
interior of the station, which is situated 
on the Genesee River in the heart of 


er Company at Niagara Falls, 100 miles 
distant, which supplies current to the 
Rochester company at a pressure of 60,000 
volts. 
—eo 
Agreement Reached in Truckee 
River Suit. 


Federal officers and officials of the 
Truckee River General Electric Com- 
pany have come to an agreement in 
the suit of the United States against 
the Truckee River Company for the 
condemnation of the dam at the out- 
let of Lake Tahoe into the river. Un- 
der the decision handed down by Fed- 
eral Judge Van Fleet the Govern- 
ment will take over the dam by pay- 
ing $139,500 to the corporation with 
the understanding that water shall be 
furnished for the power plants of the 
company at specified rates. 
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Electric Town Pumping. 

The second large community in the 
neighborhood of Boston, Mass., to 
adopt electrical energy tor pumping the 
local water supply, is the town of 
Wellesley, Mass., which has installed a 
150-horsepower Westinghouse induc- 
tion motor, with starting compensator, 
which drives a Gould double-acting 
triplex pump. 

The motor is operated on 4,000-volt, 
three-phase alternating current ob- 
tained from the Edison Electric Il- 
luminating Company, of Boston, which 
also furnishes energy for local distribu- 
tion in the town. 

The motor runs at 710 revolutions 
per minute, and is direct-connected to 
a pinion shaft through a Falk flexible 
coupling, connected with the pump by 
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The change resulted in the elim- 
ination of one employee, and in the 
consequent saving in labor expense. 
The rate paid for electricity 1s depend- 
ent upon the total amount used by the 
town for its entire consumption. Last 
year the average was 2.6 cents per kilo- 
watt-hour. 

————__—.>---e—____- 


Prizes for Articles on Economy. 
H. F. Frasse, purchasing agent of the 
Edison Electric Illuminating Company of 
Brooklyn, has offered three prizes of $25, 
$15 and $5 for the best articles by em- 
ployees of electric lighting companies on 
the profit resulting from economical prac- 
tices and utilization of waste material. 
Mr. Frasse, in a letter, outlined his 
proposition to ‘he National Electric Light 
Association asking that the Executive 


Motor-Driven Pumping Plant at Wellesley. 


gears of the herringbone type, giving 
the pump a speed of 28 strokes per 
minute. The full capacity, with motor 
speeded up, is 1,500 gallons per minute, 
but normally about 1,100 gallons are de- 
livered. 

The water is pumped from driven 
wells in the valley of Rosemary Brook, 
near its confluence with the Charles 
River, to an open reservoir on Mangus 
Hill, about two miles distant. The 
static head is about 250 feet. 

The town’s practice is to do all the 
daily pumping in seven hours of day- 
light, thus utilizing the lighting com- 
pany’s off-peak rate. 

Formerly the station was operated by 
steam, an engine driving a double-act- 
ing duplex pump. This equipment was 
discarded, and from motives of 
economy and efficiency the electrical 
drive substituted. 


Committee consider the matter and ap- 
point a committee to pass on papers sub- 
mitted. 

Discussing his prize offer, Mr. Frasse 
said : 

“T have offered these prizes as inspira- 
tion to careful and conscientious men and 
to induce greater emulation on the part 
of those who are no doubt saving money 
for their employers. I hope they will 
serve to help employees get the best from 
their powers. In some lines of business 
bonuses are given salesmen with the view 
of increasing orders, hence prizes like 
mine should act as a stimulus toward 
economical operation and practice.” 

When asked as to what special lines 
such economical practice might success- 
fully be applied, Mr. Frasse replied: 

“The subject is so broad that really 
only a few suggestions are needed to 
show how economy and utilization may 
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be practiced,—primarily for the good of 
the company in which the employee is, 
and obviously for his own benefit because 
of assured advancement. 

“Over $100,000,000 were obtained from 
the sale of junk in 1914 and this in itself 
is an evidence of the necessity for every 
one to look to the economical operation 
of his own work. To cite a few ex- 
amples, cotton waste may be used over 
and over again by simply extracting the 


-oil either by centrifugal action or by a 


cheap press, and the use of the oil would 
go towards reducing the lubrication ac- 
count. 

“The soot that accumulates in the stacks 
is really a high grade of lampblack and 
can easily be used in combination with 
concrete to give a proper or darker tone 
in laying sidewalks or floors, not taking 
into consideration its use as a binder in 
briquetting coal dust. 

“Used machinists’ files, instead of being 
thrown away or sold as old metal, may be 
restored by a simple acid bath or recut 
by the same sand blast which many com- 
panies employ for removing old paint 
from iron structures. 

“A good many janitors, although watch- 
ful in other respects, fail to recognize 
the profit which could be derived from 
the sale of old trade publications, cata- 
logs and accumulations from waste bask- 
ets, all of which can be baled and sold 
to paper mills. 

“The oil used in transformers may be 
bottled after pouring through some strain- 
ing fabric and would find ready sale to 
hardware, dry-goods or sewing-machine 
stores as an inexpensive lubricant. 

“The envelope from incoming mail may 
be split and used for scratch pads, and 
while I have been told that the labor for 
doing this is more valuable than the re- 
sults obtained, still T find that a good 
many men are using the old envelopes 
and say the method is benefictal. 

“Then again, another man reports a sat- 
isfactory saving by using the back of 
incoming correspondence instead of copy 
sheet, to reecive the carbon copy of 
the outgoing reply, while another buys 
a better grade of copy paper and where 
the letter requires more than one sheet 
continues with his message on the re- 
verse side of the copy paper. 

“A good deal of money is lost by sell- 
ing metal material to scrap dealers and 
metal brokers who in turn find customers 
at a profit to themselves, whereas, if 
company accumulations were sold directly 
to the iron or brass foundries, the profit 
would more than pay for the care ex- 
ercised. Meters, motors, cable, weather- 
proof wire and even second-hand gener- 
ating machinery might be included in 
this. 

“In burning off of lead cable, weather- 
proof wire, etc., the ashes contain more 
or less copper or lead, for which a good 
price can be had by selling the ashes to 
the refining companies.” 
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Well Ventilated Fixture for Gas- 
Filled Tungsten Lamps. 


The rapid increase in the use of gas- 
filled tungsten lamps in commercial and 
industrial establishments is creating a 
demand for fixtures specially adapted to 
this type of lamp. To meet this de- 
mand, a new line of cast-metal units 
has recently been developed by the 
Herwig Art Shade & Lamp Company, 
2142 North Halsted Street, Chicago, III. 

As shown in the accompanying illus- 
tration, the cap of the holder is a re- 
movable piece tapped for half-inch 
conduit. It eliminates the expense of 
a socket with a cap, the socket being 
attached to the inside of the holder 
cap with screws. This cap is held in 


Ventilite Fixture for Gas-Filled Lamps. 


place by lugs and three screws, which 
permit the removal of the lower part 
of the holder and allow ready access 
to the socket at the time of instal- 
lation or later, should the socket be- 
come defective and need to be replaced. 
The body of the hood is made of petti- 
coated shells separated from each other 
by free circular ventilating spaces. 
These three clearances provide liberal 
room for ventilating currents to keep 
the base of the lamp, socket and con- 
nections relatively cool. 

The construction is such as to permit 
interchanging of parts. In cases where 
a ball is not required, a hood reflector 
may be attached directly to the body 
portion of the holder, making it a fac- 


tory reflector type of unit. The differ- 
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ent sizes of holders may be inter- 
changed at any time after installation 
without rewiring. The units are made 
of cast metal, are finished in black 
fred enamel, and may be had in 6 
to 10-inch sizes. This type of fixture 
is called the “Ventilite” unit. 
—eo 


New Ten-Inch Ventilating Fan. 

The illustration herewith shows a fan 
recently developed by the Vacuum 
Car Ventilating Company, Chicago, Il., 
that can be furnished to operate either 
as a blower or an exhaust fan. Thrust 
bearings are provided to permit of ver- 
tical or horizontal operation. The fan 
is stamped from a single sheet of brass 


Motor-Driven Ventilating Fan. 


It is riveted to a 
At the operating 
a capacity of 800 to 
minute, while under 
with restricted inlet 
the capacity is above 500 cubic feet. 

The motor is a fully inclosed type 
supplied the Robbins & Myers 
Company, Springfield, O., and operates 
at 1,750 minute. The 
outfits furnished for 
operation on 85, 110 or 220 volts direct 
current and 110 or 220 volts alternating 
current. 


and has ten blades. 
turned brass hub. 
speed the fan has 
900 cubic feet per 
service conditions 


by 
revolutions per 


are regularly 
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A permanent wireless station of the 
Marconi type, having a range of about 
400 miles, has been completed at Singa- 
Straits 


pore, Settlements. 
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New Motor-Driven Drink Mixer. 
A new drink mixer for soda fountains, 
embodying many improvements suggested 
by the operators themselves, has been de- 
signed by the Fulton-Bell Company, 105 
West Fortieth Street, New York City. 
All working parts of the outfit are in- 
closed and waterproof. All of the work- 
ing parts have rounded corners and 
smooth surfaces, making it easy to clean. 
All surfaces subject to hard wear are 
made of polished Monel metal, which does 
not corrode and is not affected by any 
acid or liquid used at the soda fountain; 


Motor-Driven Drink Mixer. 


it does not require plating and cannot be- 
come brassy. All parts needing inspec- 
tion and renewal are readily accessible. 

The waterproof construction of the de- 
vice overcomes the very serious objection 
to the insanitary condition arising from 
syrups and wash water entering crevices 
in the working parts and eliminates the 
possibility of damage to the motor coils. 

Lubrication is required at one place 
only and the oil hole is closely sealed, 
making it impossible for gritty metal 
polish and sticky syrups to enter. The 
telescope standard is round and the upper 
section fits over instead of within the 
lower, thus excluding the entrance of 
wash water and syrup. 

The brush-holders of the motor are lo- 
cated; on the side and the renewal of car- 


cit 
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bons does not require the dismantling of 
the motor. The cord is waterproof up 
to the connector, no slack is necessary and 
consequently there is no wear. The rub- 
ber feet below the outfit can be renewed 
with an ordinary screw-driver. 

—— OS i 


- Uno Threaded Shade-Holders. 


In the ordinary shade-holder, with 
screw clamp for fastening the split col- 
lar to the lamp socket, this feature has 
always been a source of annoyance. It 
takes long to affix, it is easily bent and 
distorted from the proper position, and 


Figs. 1 and 2.—Two Types of Uno Threaded 
Shade- Holders. 


at best it is not an attractive shade- 
holding device. 

These disadvantages are overcome in 
the new Uno threaded shade-holder 
that has been put on the market by the 
Arrow Electric Company, Hartford, 
Conn. Two types of this holder are 
made: Fig. 1 shows the one with 
screws for holding the shade or re- 
flector, Fig. 2 shows the type with 
spring clamp. The latter is particular- 
ly serviceable where shades are fre- 
quently removed for cleaning, etc., as 
it permits removal and replacing in a 
moment. It also eliminates the likeli- 
hood of screws loosening and dropping 
shades, due to vibration. 

Each of these holders is internally 
threaded, so that it can be attached to 


Fig. 3.—Socket With Threaded Bead for 
New Shade-Holder. 


any socket or receptacle with threaded 
bead in much less time and much more 
securely than the old style of holder. 
The shade or reflector remains in prop- 
er position and does not hang crooked 
or become distorted, as is so commonly 
the case with the old screw clamping 
arrangement. This is especially im- 
portant with pull sockets. Since the 
body of the holder is in one piece uni- 
form all around, it makes a rigid and 
neat device. Ventilation is liberally 
provided for by the large number of 


holes. In Fig. 3 is shown a socket with 


threaded bead to receive the new type 


of shade-holder. All of the Arrow E 
sockets and receptacles with brass 
shells are now made with threaded 
bead. This bead serves just as well as 
the plain bead for old-style shade- 
holders. The Uno shade-holders are 
made in a variety of finishes to match 
the sockets and fixtures used. 
ae ee eee eee 


New Underload Circuit-Breaker. 
It is generally conceded that for 
charging the batteries used with iso- 
lated storage-battery lighting plants, 
and for other similar equipments, an 
underload circuit-breaker offers ideal 
protection against reversal of current. 
The underload breaker operates on the 
principle that when current is reduced 
to a predetermined minimum, due to 
the approdch of full charge, to a slow- 
ing down of the prime mover, or any 
of the other causes that would lead to 
a reversal of current, the breaker will 
trip and open the circuit between the 
battery and the charging source. 


Underload Circuit-Breaker. 


When an underload breaker trips, it 
indicates either that the battery is fully 
charged, or that there is some abnormal 
condition which should be investi- 
gated before the circuit is again estab- 
lished. This investigation is naturally 
made where the equipment is installed, 
so that if it proves desirable to close 
the breaker and again commence 
charging, this can be quickly done. In 
general, it will be found that this cycle 
of operations is to be preferred to that 
in which the circuit is automatically re- 
established, as in the latter case there 
can be no assurance, without investi- 
gation, that re-establishment of the 
circuit will not result in damage of 
some kind. 

The operation must be prompt and 
positive, in order to insure full protec- 
tion. There is, however, the further 
important requirements that a circuit- 
breaker of this type be so arranged 
that it can be adjusted to take care 
of the particular conditions of installa- 
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tion. This is essential, as conditions 
are quite frequently not as first expect- 
ed, and if, for instance, the normal load 
13 below the original estimate, there is 
difficulty in making the breaker stay 
closed at such times as conditions do 
not require its opening. This important 
characteristic has been incorporated in 
a new type of Roller-Smith underload 
breaker recently placed on the market, 
and illustrated herewith. 

Assuming, for example, that a 30- 
ampere breaker is purchased with the 
expectation that normal current will 
be about that value, but is subsequently 
found to be less, this breaker may be 
quickly and conveniently adjusted so 
that its tripping point can be fixed to 
meet the changed conditions. There 
are limitations, of course, to the ad- 
jJustment, but it is more than ample to 
meet such conditions as have been 
found to exist in actual practice. Added 
to this is the fact that the normal un- 
derload tripping point is 10 per cent 
of the breaker rating, thus the new 
breaker is extremely flexible. 

These new breakers are furnished in 
single and multi-pole units, both plain 
underload and combined underload- 
overload, and in the various capacities: 
which are in demand. They are manu- 
factured by the Roller-Smith Com- 
pany, 203 Broadway, New York, N. Y. 
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A Large Motor-Generator in San 
Francisco. 

To supply direct current in the busi- 
ness section of San Francisco the Pa- 
cific Gas & Electric Company has re- 
cently placed in commercial service a 
new motor-generator, which is said to 
be the largest set in operation west of 
the Mississippi River. 

This new unit, which has an output 
of 2,000 kilowatts at 275 volts direct 
current, is of the two-bearing type and 
operates at 300 revolutions per minute. 
The 60-cycle synchronous motor is 
wound for the full voltage received at 
the station, 11,000 volts, which is the 


highest voltage allowed in the under- . 


ground district of San Francisco. 
The size of the set and the fact that 

the generator handles a current of near- 

ly 8,000 amperes gives particular inter- 


est to the manner in which a number 


of problems in design have been suc- 
cessfully solved. 

The direct-current generator is shunt- 
wound and is of the commutating-pole 
type, having 16 poles. The poles are of 
laminated steel and are securely bolted 
to the cast-steel magnet yoke. Steel is 
used to reduce the weight of the yoke, 
while to give strength and rigidity it 
is made of the cored-box section. The 
field coils are treated to render them 
impervious to oil and moisture. They 
are so arranged that there is a con- 
stant circulation of air around each coil, 
insuring cool operation. 
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To carry the very heavy current of 
the generator the coils on the commu- 
tating poles are of soft, annealed strip 
copper wound on edge. This construc- 
tion gives the maximum radiating sur- 
face and aids cool operation. 

On account of the size and high 
peripheral speed of the commutator, the 
construction is similar to that employed 
in turbogenerators where the bars are 
bound by three shrink rings of high 
tensile strength. The commutator bars 
are of hard-drawn copper with mica 
insulation. The inner periphery of the 
commutator is bored at each end to a 
slight taper. These tapered ends of the 
bars rest on, but are insulated from, 
steel rings turned to the same angle. 
Through bolts of high tensile strength 
hold these tapered rings in place. This 
construction allows the commutator 
bars as they become heated to expand 
lengthwise without distorting the shape 
of the commutator. 

A substantial brush yoke mounted on 
the base of the set carries a cast-iron 


Large Motor-Generator Installed at San Francisco. 


ring to which the brush forks are at- 
tached. On account of the length of 
the studs which they carry, and to give 
rigidity, these forks are made of cast 
iron and are copper-plated. All parts 
of the brush rigging are made compara- 
tively heavy to absorb the small vibra- 
tions due to the action of the 250 
brushes on the commutator. Box-type 
brush-holders are used. These are of 
novel construction, being split through 
the center and hinged on one side so 
that any holder can be removed with- 
out disturbing others on the same stud. 

Each armature conductor is made up 
of eight square wires in multiple, in- 
sulated from each other to reduce the 
eddy-current loss, which would be con- 
siderable with 
The 


mica, 


solid conductors of this 
insulated 
and cotton 


size. coils, which are 


with fish paper tape, 
are hot-pressed and impregnated in an 
The 


arrangement of the coils on the arma- 


oil and moistureproof compound. 


ture is such as to afford ample ventila- 


tion. By using baffle plates on the front 
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end of the commutator and rear end of 
the armature, the flow of air is di- 
rected to the current-carrying parts, 
affording effective cooling and at the 
same time reducing the windage loss 
and consequently increasing the effi- 
ciency. 

The stator yoke of the synchronous 
motor is of cast iron and of box sec- 
tion. It serves as a support for the 


laminated stator core but forms no part ` 


of the magnetic circuit. The ends of 
the stator coils where they project be- 
yond the core are securely supported 
to prevent distortion in case of a sud- 
den short-circuit. 

The rotor spider is of cast iron hav- 
ing a steel rim to which the pole pieces 
are dovetailed. With this construction 
all strains due to centrifugal force are 
taken by the steel rim, a casting of 
simple section, while the shrinkage 
strains, which would exist in a one- 
piece spider cast with arms, are avoided. 

The field coils consist of a single 
layer of soft, annealed strip copper 


wound on edge and are designed for 
275-volt excitation from the direct-cur- 
rent busbars. For damping the oscilla- 
tions and to prevent hunting, a low- 
resistance “amortisseur” winding of the 
squirrel-cage type is used. 

The rotor is provided with highly ef- 
ficient fans which serve only to direct 
With an in- 
closing shield on the side of the motor 
next to the generator, the air is taken 
in only at the bearing end and is di- 
rected around the poles and through the 


the flow of the cooling air. 


stator winding and core. Thus the mo- 
tor as well as the generator has its in- 
dependent system of ventilation. 
Although the rotating element of the 
set weighs 46 tons, only two bearings 


Each 


with a large oil reservoir with openings 


are used. pedestal is provided 


for the circulation of air in cooling. 


The bearings are ring-oiled, but to in- 
sure a copious supply of oil, the sys- 
tem of flooding is used. Each bearing 
is provided with a small gear pump, 


belted to the shaft, which carries oil 


Vol. 66—No. 25 


from the reservoir in the pedestal and 
floods it into the top of the bearings. 

This 2,000-kilowatt motor-generator 
set was designed and built by the Allis- 
Chalmers Manufacturing Company, Mil- 
waukee, Wis. It occupies a floor space 
of 13.5 feet by 21 feet, taking very little 
more space than the 1,000-kilowatt sets 
of the same speed previously installed 
in the same station. This station is lo- 
cated on Jeanie Street, one block from 
Market Street, and is in the center of 
the business district. This set, with 
others in the same station, is used in 
charging a large storage battery which 
carries the peak loads in the commer- 
cial section of the city. 

fee Ee 


Worm-Gear Speed Reduction for 
Motor-Driven Machinery. 


Conditions frequently arise where 
machinery has to be driven at very low 


Motor With Worm-Gear Speed Reduction. 


speed, which makes direct connection 
of motors without speed-reduction 
equipment out of the question. To 
meet this condition, a very compact 
and efficient worm-gear reduction has 
been developed and placed on the mar- 
ket. As shown in the illustration, the 
outfit consists of an inclosed worm on 
whose shaft the driving motor is mount- 
The worm-gear wheel is also in- 
Its casing supports that of the 
worm directly above it and is also ex- 
tended to form the back-bearing 
bracket of the motor. 

The is furnished with thrust 
-tearings. Both worm and worm wheel 
run in oil, so that the friction and wear 
are reduced to a minimum. This 
speed-reduction set can be made to suit 
ony requirements, even to having only 
one turn of the low-speed shaft for 100 
turns of the motor shaft. Either a di- 
rect-current or alternating-current mo- 
tor of various sizes can be furnished. 
The illustration shows an alternating- 
current outfit. 


ed. 
closed. 


worm 
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These reduction-gear sets, including 
the motors, are manufactured by Roth 
Brothers & Company, Adams & 
Loomis Streets, Chicago, Ill. Six of 
these machines with alternating-cur- 
rent motors have been furnished to the 


Panama Canal Commission for use 

along the Panama Canal. 

—_+--—_—__ 

Electrification of Great Falls Ter- 
minal. 


As a forerunner of the 3,000-volt, main- 


line electrification of the Chicago, Mil- 


waukee & St. Paul Railway, which was 
described in our issue of December 26, 
1914, the railway company has recently 
begun electrical operation of the termi- 
nal line in the city of Great Falls, Mont. 
That city is at present the terminal of 
the new 138-mile feeder line from Lewis- 
town, Mont., connecting with the main- 
line transcontinental division at Harlow- 
ton, the eastern terminus of the 3,000- 
volt electrification now under construc- 
tion. The Great Falls terminal yards are 
located in the center of the city and are 
connected by a crosstown line, about four 
miles in length, known as the Valeria 
Way Line. There are about three miles 
of additional electrified trackage, making 
a total of seven miles. The terminal 
buildings include a large freight house, 
roundhouse, power plant and passenger 
station. 

The tracks connecting the Falls yards 
and the terminal yard pass through the 
business part of the city, and it is expected 
that considerable benefit will be derived 
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The electrical equipment is of sufficient 
capacity to take care of 580-ton freight 
trains operating at about 9.5 miles per 
hour on the maximum grades of 0.65 per 
cent. Electric power is supplied by the 
Great Falls Power Company from the 
hydroelectric plant at Rainbow Falls, 
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a compensator, which is operated from the 
alternating-current panel. The generator 
is of the commutating-pole type, rated at 
300 kilowatts at 1,500 volts. The set is 
capable of carrying 200 per cent over- 
load momentarily. Excitation for the mo- 
tor fields and for the shunt fields of the 
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Sutstation Equipment for Great Falls Terminal. 


about six miles from the substation. En- 
ergy is transmitted at 6,600 volts, three 
phase, 60 cycles as generated. 

The substation equipment is located in 
the power station operated by the railway 
company for heating the terminal build- 


1,500-Volt Direct-Current Switching and Freight Locomotive, Great Falls Terminal. 


from the elimination of steam-locomotive 
smoke from the center of the city, as well 
as a reduction in the cost of train haul- 
age. The traffic includes the transfer of 
both freight and passenger trains from 
the Falls yards to the terminal station, 
as well as switching service in the termi- 
na!s, 


ings, and includes a two-unit, synchronous 
motor-generator set with a two-panel 
switchboard for controlling the alternating 
and direct-current units. The motor is 
rated 435 kilovolt-amperes (0.8 power- 
factor), 6,600 volts, and operates at 900 
revolutions per minute. Provision is made 
for starting as an induction motor through 


direct-current generator is furnished by 
a 10-kilowatt, 125-volt, direct-connected 
exciter. 

The switchboard consists of two natu- 
ral-black slate panels, one controlling the 
synchronous motor and the other the di- 
rect-current generator and feeder. The 
direct-current panel is a standard 1,500- 
volt type, carrying a remote-control, hand- 
operated switch and circuit-breaker 
mounted between slate barriers at the top 
of the panel. The motor panel contains 
the usual instruments and starting and op- 
erating switches for controlling the mo- 
tor. An aluminum-cell lightning arrester 
is also installed in the station as a pro- 
tection against electrical storms. 

All trains are handled by a standard, 50- 
ton electric locomotive of the steeple-cab 
type, designed for slow-speed freight and 
switching service. The running gear con- 
sists of two swivel equalized trucks, car- 
ried on semi-elliptic equalizer springs. 
The driving wheels are of solid rolled 
steel, 36 inches in diameter. 


The motor equipment includes four type 
GE-207, 750-volt, box-frame, commutat- 
ing-pole motors insulated for 1,500 volts. 
Each motor has a normal one-hour rating 
of 79 horsepower at 750 volts, and two 
motors are connected permanently in 
series. All motors are ventilated by a 
blower direct-connected to the dynamo- 
tor in the cab of the locomotive. The 
gear reduction is 64 to 17. 


The control equipment is Sprague-Gen- 
eral Electric type M, arranged for opera- 
tion from either end of the cab. There 
are ten steps with the motors in series 
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and seven steps in series-parallel. Con- 
trol current for operating the contactors, 
lighting and other auxiliary circuits 1s 
furnished by a 1,500-600-volt dynamotor. 
A multivane fan carried on an extension 
of the shaft furnishes air for ventilating 
the motors. 

The current collector is a sliding pan- 
tograph, similar to that being installed on 
the main-line 3,000-volt locomotives. The 
slider is lifted into position by air pres- 
sure and is held against the wire by steel 
coil springs. Provision is made for oper- 
ating at trolley heights varying from 17 
to 25.5 feet above the top of the rail. 

Compressed air for operating the air 
brakes, whistles and sanders is supplied 
by two 1,500-volt, motor-driven air com- 
pressors. Each of these units has a dis- 
placement of 27 cubic feet of air per min- 
ute at 90 pounds pressure. The compres- 
sors are located in the cab of the locomo- 
tive convenient for inspection. 

A headlight, provided with a concen- 
trated-filament type Mazda lamp of about 
100 candlepower, is mounted on each end 
of the locomotive. 

As a Safety precaution, no trolley wire 
is installed inside of the roundhouse. A 
connection is made in the cab of the loco- 
motive for applying power to the loco- 
motive through a length of special flex- 
ible cable insulated for 2,400 volts. A 
double-throw switch in the locomotive 
cab allows connection to be made either 
to the trolley or cable circuit. 

‘The overhead line construction is of the 
catenary type, similar in a general way 
to that installed on the Butte, Anaconda 
& Pacific 2,400-volt railroad. Both span 
and bracket construction are used, de- 
pending on local conditions. Poles are 
spaced approximately 150 feet apart on 
tangent track, supporting a 4/0 grooved 
trolley from a three-point suspension. 
There is no feeder copper installed. 

The work was done by the electrifica- 
tion department of the Chicago, Milwau- 
kee & St. Paul Railroad, R. Beeuwkes, 
engineer-in-charge, under the direction of 
C. A. Goodnow, assistant to the presi- 
dent. All of the electrical apparatus, in- 
cluding locomotive, substation equipment 
and line material, was furnished by the 
General Electric Company. 

a 


Sprague Electric Club Organized. 
A large and representative gathering 
of the members of the commercial and 
manufacturing departments of the 
Sprague Electric Works of General Elec- 
tric Company recently met at the Hotel 
Marlborough, New York City. for din- 
mer and organized the “Sprague Electric 
Club.” It will be the purpose of the 
club to bring the salesmen, engineers. fac- 
tory heads and other employees into closer 
personal contact and co-operation. 

The club adopted a constitution and 
by-laws and elected a board of gover- 
mors and officers, and plans were tenta- 
tively formulated for a series of meetings 
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and events which are destined to stimu- 
late the interest of the members in the 
new association. 


— 
Colin-Jeance Wireless Telephone 
Apparatus. 


It is claimed that wireless telephony 
enters upon a hew epoch with the 
French apparatus which is the inven- 
tion of Officers Colin and Jeance. Long- 
distance messages can now be sent over 
300 miles distance, and this not only 
with a few words or phrases, but with 
long conversations or reading of text 
which is heard with surprising clearness. 
The recent tests made between Paris 
and Noves were the subject of long 
articles in the French daily press com- 
menting upon the great practicał value 
of the system. l 

Waves are produced as before in con- 
tinuous manner by three arcs in series, 
using a negative electrode formed of a 
thin carbon pencil of 1.5 millimeters 
diameter working with a copper disk 


ELECTRICIAN 


Vol. 66—No. 25 


Voltage at the terminals of the dy- 
namo can vary according to the amount 
of regulation, from 500 to 750 volts. 
Current passes two protecting choke 
coils and an electric resistance acting 
as a steadier. The tension at the ends 
of the arcs varies from 250 to 350 
volts. In parallel to the arcs is mounted 
the main oscillating circuit having a 
self-induction coil and a variable con- 
denser. An intermediate oscillating cir- 
cuit having similar makeup serves to 
couple this circuit to that of the antenna 
and acts to sift out the waves, for 
among the numerous waves set up in 
the main circuit, only one and this 
quite pure, is sent out by the antenna 
This latter contains the secondary of 
the resonator, a variable condenser and 
a self-induction coil. 

The microphone circuit has 19 usual 
carbon microphones mounted in series 
and acted on by a common speaking 
funnel. Such circuit is mounted in shunt 
between the resonator and ground, 


Main Transmitting and Receiving Control Station, Colin-Jeance Wireless 
Teiephone System. 


as the anode. This disk, which can 
easily be replaced, forms the bottom of 
a cylinder filled with oil and cooled 
by water circulation. Arcs burn in an 
atmosphere of hydrocarbon gas, such as 
a mixture of acetylene and hydrogen, 
the former produced by carbide and the 
latter by hydride of calcium. Such gases 
are produced in suitable generators hav- 
ing a continual movement. This mix- 
ture of gases is such that the carbons 
do not wear out, but on the contrary 
have their length somewhat increased. 
The arcs are operated by a regulator, 
which keeps them a constant distance 
apart, but it has been found that, owing 
to the composition of the gas, the dis- 
tance variation 1s very small, even with- 
out the regulator and the latter can 
be replaced by hand regulation. 


which avoids the crackling noise 
which always occurs when the micro- 
phone is placed in the antenna. A sta- 
tion comprises two microphone ap- 
paratus with two funnels and a switch 
for throwing from one to the other. 
When one of the microphone sets 
commences to heat up, current is 
switched over to the second so as to 
allow the first set to cool off. This al- 
lows of using the telephone indefinitely 
without injuring the microphones. In 
the Colin-Jeance system the current 
in the microphones is 0.5 ampere and 
the wave-length is 985 meters. This 
information respecting the system has 
been obtained from the constructors 
of the apparatus, the Compagnie Gén- 
érale de Radiotelegraphie, 63 Boulevard 
Haussmann, Paris, France. 
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Wireless Auxiliary to Telephone 


System. 

Without wires the ordinary tele- 
phone is useless, for invention has not 
yet evolved the wireless telephone in 
perfected form for general commercial 
use. As a valuable supplement to the 
wire business, however, the wireless 
may become an important factor. This 
is shown by the fact that the Pitts- 
burgh & Allegheny Telephone Com- 
pany has developed a successful wire- 
less organization as a distinct depart- 
ment of its business. The main sta- 
tion is in Pittsburgh, Pa. Eight 
branch stations are established at 
points in western Pennsylvania, east- 
ern and central Ohio and parts of West 
Virginia, throughout the territory in 
which the company operates its tele- 
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them. Reports, orders, requisitions for 
materials, etc., had to be made by mes- 
sengers and these had to depend 
wholly upon trains to get about from 
place to place. Because of the loss of 
wire service the work of rehabilitating 
the telephone service was retarded for 
days. 

When the company had recovered 
and was again operating normally, a 
conference was held by the department 
chiefs to devise means to cope with 
any similar situation that might. arise 
from the same causes. The wireless 
plan was adopted. A wireless organi- 
zation was formed among the em- 
plowees and equipment for the nine 
stations was installed. To guard 
against unpreparedness in an emer- 
gency it was decided to keep the or- 


Photo from Pittsburgh Industrial Development Commissicn 


Wireless Station at Pittsburgh 


phone system. Trained operators, 
working the company’s secret code, 
keep in daily touch with the big sta- 
tion in the Miller Building, in Fer- 
nando Street, Pittsburgh. This plant 
is in charge of Louis Muhlheizler, the 
company’s chief engineer, and his as- 
sistant, Frank M. Weaver. The most 
distant station in the organization is 
at Erie, Pa., a distance of nearly 200 
miles. 

The need for the wireless became ap- 
parent when a storm of wind and sleet 
last winter threw down poles and wires 
over so wide an area that Pittsburgh 
was almost completely cut off from the 
rest of the world for nearly a week. 
The telephone companies were para- 
lyzed for several days. Repair gangs 
were sent from all the towns in the 
district, but with no wires it was im- 
possible to keep in touch with any of 


Auxiliary to Telephone System. 


ganization in training by a certain 
amount of work every day. This plan 
has been carried out. The experience 
thus gained has been invaluable. If 
another storm does the damage that 
was inflicted last winter the company 
can get into communication at once, 
and continuously, with every part of 
its system. The whole situation could 
be handled and directed right in the 
Pittsburgh office and the innumerable 
delays of last winter obviated. 
Practically all the apparatus in the 
Pittsburgh station was made in the 
company’s shops in the Miller Build- 
ing. All the transmitting apparatus, ex- 
cept the sending key, is inclosed in a 
soundproof case. The receiving ap- 
paratus is placed on the shelf. The 
aerial is 170 feet long and 100 feet 
high and is composed of four vertical 
and four horizontal No. 10 copper 
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wires, insulated with high-voltage in- 
sulators. The ground wire is com- 
posed of 125,000-circular-mil, rubber- 
covered stranded copper cable. 

In connection with their professional 
interest in wireless as an aid to the 
telephone business, Messrs. Muhlheiz- 
ler and Weaver have encouraged the 
large number of young amateur wire- 
less operators who have set up sta- 
tions in western Pennsylvania. Large- 
ly through their efforts the Radio So- 
ciety of Western Pennsylvania was or- 
ganized. Practically every person in- 
terested in wireless has become a 
member of this organization. Meet- 
ings are held frequently in the P. & A. 
station in Pittsburgh and the practical 
problems of the business are discussed. 
The membership roll shows 60 names. 
Each member is registered and each 
man’s station is given an identification 
mark. 

In talking of his study of wireless, 
Mr. Muhlheizler said: “There are now 
more than 200,000 amateur wireless op- 
erators in the United States and théy 
use aerials that range all the way from 
an insulated wire attached to a broom- 
stick stuck into a chimney, to elaborate 
aerials of great cost and capable of 
establishing wireless communication 
with distant places. If a rude untunéd 
wireless receiving set of almost any 
kind is set up, on or near any civilized 
coast in the world, a babel of wireless 
signals will be heard. If a -carefully 
tuned wireless receiving set is used, the 
number of stations heard at a certain 
adjustment of the instruments will be 
greatly limited or reduced to a few. 
Were the receiving instruments con- 
nected to a large aerial, say 600 feet 
high and long, the transatlantic sta- 
tions could be heard. Using an aerial, 
say, 100 or 200 feet long, the operator 
ic better provided to receive from land 
and smaller shore stations, while with 
a smaller aerial under general condi- 
tions it is easier to get into tune for 
working with amateur stations and 
the smaller commercial or long-dis- 
tance stations. It would still be pos- 
sible, however, to tune a small aerial 
for long-distance signals by adding 
loading inductance.” 

All the P. & A. stations are used 
every night at ten o’clock to catch the 
detailed weather reports and forecasts 
sent out: from the Government wireless 
station at Arlington, near Washington. 

poe Ct 
Magnetic Testing of Steel Rails. 

Each week’s work at the Bureau of 
Standards furnishes further evidence that 
a magnetic test of steel rails is commer- 
cially feasible. The magnetic standards 
prepared five years ago are not sufficient- 
ly uniform to serve the purpose. New 
standards, free from this objection, are 
being prepared at the Bureau. 
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Electrolytic Production of Oxygen 
and Hydrogen—A Typical Plant. 
Chemists discovered many years ago 
that very pure oxygen and hydrogen 
could be obtained by employing electricity 
to decompose water into its two com- 
ponent gases. Not until recent years, 
however, has it been possible to accom- 
plish this on a commercial basis. The 


development of an efficient and practical 
generating cell has now placed the manu- 
facture of these gases by the electrolytic 
method in the foreground. 

Every central station; and especially the 
small one having no day load and only a 
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plication by far is in the welding and 
cutting of metals where the purity of the 
gases produced electrolytically is a great 
asset. The value of using pure gases in 


cutting metals has been fully demonstrat-. 


ed by experiments, the results of which 


are shown in the following table: 
Purity of Oxygen 


(Percent) 
99.5 96.8 87.3 
Time required for 
a given cut 
(percentage) 100 118 217 


Oxygen consump- 

tion for a given 

cut (percentage) 100 250 320° 
Condition of cut..Clean Ragged Very rough 


The location of the plant will deter- 
mine transportation costs. If it is situ- 
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in large quantities and, as it must be dis- 
tilled to obtain the best results, its char- 
acter need not be seriously considered. 
Every locality has its own peculiar in- 
dividual requirements, and it is impos- 
sible to lay down any rules governing 
cither the first cost or the operating costs 
of a plant. It has been found by experi- 
ence, however, that the total cost of in- 
stalling a plant of about 50 kilowatts 
capacity is in the neighborhood of $50,- 
000, and the cost of manufacturing will 
depend upon the cost of electric current, 
interest on money invested, depreciation, 
wages for one or two men, fuel for mak- 


General View of 


CLE mee 


Group of Electrolytic Gas-Generating Cells. 


small peak night load, is interested in 
the 12-hour or 24-hour load without ap- 
preciable Various have 
been used by central stations in an effort 


peaks. means 


to increase their load-factor. Many 
small ones operate a refrigerating plant 
in connection with the power plant, thus 
creating a vELy profitable day load. It 
is now possible for small central stations 


in nealte where there is a cle mi nd for 


oxygen or hydrogen to install an elec- 
trolytic gas plant and operate it in con- 
junction with the power plant 
There are, of course, several factors 
which must be considered in deciding 
whether or not this would be profitable. 
Oxygen is used to some extent in the 


medical profession, but its greatest ap- 


Electrolytic Oxygen and Hydrogen Plant. 


mw is i ade nue | a 


ated in the center of the market and 
provided with good shipping facilities, the 
item of freight can be dismissed without 
further discussion. Also, if the plant is 
in a large city where nearby manufactur- 
ers take the entire output, the number of 
the 
reduced considerably. 


shipping cylinders and consequently 
investment can be 


The size of the plant, that is, the num- 
ber of generating cells to be installed, 
will be governed by the amount of ex- 
cess power available for the generation 
of gas, and by the market 


The question of labor needs only pass- 
ing consideration as the average plant re- 
quires but one or two men for its opera- 
tion. 


Water is the only raw material required 


Motor-Generator Set Supplying Current to Electrolytic Cells. 


ing distilled water, heating in winter, 
small repairs, and other matters incident 
to any manufacturing operation. 

The Electrolytic Gas Company, of Day- 
ton, O., owns and operates three 50-kilo- 
watt electrolytic oxygen and hydrogen 
plants. The following description of the 
Bettendorf, installation may be 
considered as typical of the average in- 
stallation. 

It is housed in a one-story brick struc- 
ture which is divided up into a number 
of rooms, and, as the illustrations show., 
ample space has been provided so that 
the capacity can be doubled, should the 
expansion of the market warrant it. 

The present capacity is over 4,000 cubic 
8,000 cubic feet of 


Iowa, 


feet of oxygen and 
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hydrogen per 24-hour day. The gases 
are stored as they come from the cells 
in the two large tanks at the side of build- 
ing. A small tank, not shown, contains 
oxygen at 300 pounds pressure and is 
connected to a special pipe line running 
to the Bettendorf Steel Car Company. 
For shipment, the gas is taken from the 
storage reservoirs, compressed and stored 
at 1,800 pounds pressure in steel tanks 
having a capacity of 100 and 200 cubic 
feet. 

Fifty generating cells, manufactured by 
the International Oxygen Company, are 
installed in the elctrolytic cell room. They 
are connected in series across a 110-volt 
direct-current line, each cell requiring 
400 amperes at 2.2 volts and producing 
about 3.5 cubic feet of oxygen and 7 
cubic feet of hydrogen per kilowatt-hour. 
In the manufacture of these gases, the 


Control Panel for Motor-Generator. 


matter of safety is as important as that 
of efficiency. The two gases must not be 
allowed to come together, as the mixture 
is very explosive. To prevent this, a 
hydraulic joint and an asbestos diaphragm 
are employed in each cell. The function 
of the hydraulic joint is to capture any 
bubble of oxygen or hydrogen which 
might be carried from one compartment 
irto the other, and to return it to the 
proper passage. The asbestos diaphragm 
serves as a further check when impreg- 
nated with caustic solution, forming an 
efficient barrier through which no gases 
can pass. The cells produce oxygen hav- 
ing a purity of 99.5 per cent or higher 
and hydrogen 99.9 per cent or higher. 
The value of pure gas has already been 
cited. | 

The current for operating the cells is 
obtained by means of a Westinghouse 
motor-generator set consisting of a 440- 
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volt, three-phase, 60-cycle, induction mo- 
tor connected to a 50-kilowatt, shunt- 
wound, commutating-pole generator. Cur- 
rent at 13,200 volts is transmitted to the 
plant, where it is stepped down to 440 
volts for the operation of the motor. 
The generator delivers direct current to 
the cells at 110 volts. 

The motor is controlled by a Westing- 
house wall-mounted autostarter. The 
switchboard is equipped with the usual 
apparatus necessary for the control of 
the apparatus described above, but has, 
in addition, a reverse-current relay to 
prevent demagnetization of the generator 
in case of failure of the motor supply 
circuit and stopping of the motor-gener- 
ator. The electrolytic cells act to a slight 
extent as a storage battery and, without 
the relay, would deliver enough current 
to demagnetize the generator. 

Three compressors are installed in the 
compressor room. The two larger ones 
shown in the illustration are operated by 
15-horsepower and 10-horsepower West- 
inghouse induction motors, respectively. 
They take oxygen and hydrogen from the 
reservoirs and compress them to 1,800 
pounds for delivery to the charging room. 
The smaller compressor furnishes oxygen 
at 300 pounds pressure to the Bettendorf 
Steel Car Company. 

A 20-horsepower boiler is used to fur- 
nish distilled water to the cells, and also 
to supply heat for the plant during the 
winter months. 

a 


Electromagnet Vacuum Balance. 

J. S. Anderson has described a new 
electromagnetic vacuum balance be- 
fore the Faraday Society, London. It 
was designed to allow of weighings be- 
ing carried out in vacuo, and the prin- 
ciple involved is that of the well known 
Kelvin balance for “weighing” electric 
currents. 

One of the scale-pans of an ordinary 
balance is replaced by a circular coil 
of wire which is movable between twa 
larger fixed coils of wire, the three 
coils having a common vertical axis. 
The coils are so connected that, when 
a current of electricity 1s passed 
through them in series, the movable 
coil is attracted by the lower, and re- 
pelled by the upper, fixed coil. These 
attractive and repulsive forces, which 
may be increased or decreased by vary- 
ing the electrical current, are made use 
of to counterbalance the action of 
gravity on the substance to be weighed 
in the scale-pan hanging from the other 
end of the balance-beam. Should the 
weight of the substance vary from time 
to time, the variations in weight can be 
determined by altering the current 
through the coils until equality of the 
forces acting on the two ends of the 
balance-beam is obtained. The balance 
must first. of course, be calibrated. 

The base of the balance is fixed to 
a glass plate over which a bell-jar is 
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placed, thus allowing of the apparatus 
being evacuated. Two terminals, which 
serve for leading in the current for the 
coils, pass through the glass plate. 

The arrestment is controlled by an 
electromagnetic device operated from 
outside the balance. Attached to a 
lever at the back of the balance are 
two iron rods which can move freely in 
a vertical direction inside two solenoids. 
When an electrical current is passed 
through one solenoid the balance beam 
is released; when passed through the 
other solenoid, the beam is fixed. As 
soon as the beam is either released or 
fixed, the current may be switched off 
without altering the position of the 
beam. 

A difference in weight of 0.35- to 0.7 
milligram could easily be detected when 
use was made of an ammeter which was 
not very sensitive. The balance is 
specially suited for measuring changes 
in weights of substances in vacuo. 
Measurements were made of the ve- 
locity of absorption of water vapor by 
silicic acid gels. 

—__—.»---@——_—_____ 


A New Line of Oil Circuit-Break- 
ers. 

Announcement has been made by the 
Westinghouse Electric & Manufactur- 
ing Company of a new line of small- 
capacity, hand-operated, single-throw, 
vil circuit-breakers, known as the type 
H, for voltages up to 2,500 alternating 
current, and capacities up to 100 am- 
peres. On direct current they can be 
used for voltage up to 250 when the 
maximum short-circuit that they may 
be called upon to trip will not exceed 
500 amperes. Designs are available for 
indoor use with dustproof wall mount- 
ing and for outdoor use with weather- 
proof wall or pole mounting. 

These breakers supply the need for 
a simple, reliable, and at the same 
time inexpensive, oil circuit-breaker for 
use in general industrial applications 
utilizing low voltages. They are par- 
ticularly useful for controlling motor 
circuits and other loads of low power- 
factor. Although the rated voltage is 
low, excessive arcing would occur 
when using an air-break switch at low 
power-factor, because of the heavy cur- 
rent, thus making an oil circuit-breaker 
advisable. Due to the excessive mois- 
ture and drippings inherent in mines, 
the weatherproof breakers find increas- 
ing uses as low-capacity and low-volt- 
age breakers in such service. 

The advantageous features claimed 
for the type H oil circuit-breakers are: 
compactness of form; ample contacts 
of the “butt” type; submersion and 
opening of all contacts under oil: 
quick opening of contacts: open posi- 
tion maintained by gravity: tanks rce- 
movable without disturbing the operat- 
ing making 


mechanism or contacts, 
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inspection easy; self-contained multipole 
operating mechanism. 

This new line of breakers retains a 
number of features of the former line 
of breakers of the same type hereto- 
fore manufactured by the Westing- 
house company, with a large number of 
improvements. Butt-type contacts are 
used, this type of contact having 
proven, after many years of service, 
to be extremely satisfactory. They 
give a long life, with minimum atten- 
tion, and are easily and cheaply re- 
placed. These qualities make this type 
of contact especially adapted for 
motor-starting purposes, or any other 
purpose where the breaker is frequently 
operated. 

The new features include the inverse- 
time element, obtained by dashpots 
which are immersed in the breaker 
tank under the oil. This obviates the 
necessity of using special dashpot oil, 
seeing that the dashpots contain the 
necessary quantity of oil, and the un- 


Pole-Mounted Hand-Operated Oil Circuit- 
Breaker, 750 Volts. Adjusting and Op- 
erating Levers in Front. 


reliability of operation when the dash- 
pot oil is allowed to thicken, due to 
evaporation on exposure to the air, and 
thus gumming the action of the dash- 
pot pistons. Operation under oil has 
been found preferable for these reasons 
to operation of the dashpots outside of 
the breaker tanks, cxposed to the air. 
The easily adjusted by 
needle valves, and when once adjusted 
require little or no attention there- 
after, for the reasons above mentioned, 


dashopts are 


These breakers are now supplied in 


weatherproof form, with or without 
-undervoltage release. 

A line of dustproof indoor breakers 
is provided having plain undervoltage 
release only, as there is an increasing 
demand for a low-priced breaker where 
undervoltage release is required to meet 
local but 


protection is provided by fuses. 


conditions, where overload 


A line of quick-make and quick- 
break breakers, which are both dust- 
proof and damproof, is provided for 


indoor mounting, with particular ref- 
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erence to the requirements of textile 
mills, where the quick-break feature is 
important in order to provide for pos- 
itive closing of the breaker from a dis- 
tance by ropes or rods. 

The breakers so far described are all 
for voltages up to 750. In addition, a 
new line of low-priced breakers has 
been provided that are dustproof, for 
indoor mounting, in voltages up to 
2,500, with or without inverse-time 
element. These breakers can also be 
supplied with ammeters mounted on 
the cover. 

The type H breakers are entirely 
self-contained; the tripping coil, op- 
erating mechanism, and contacts are in- 
closed in one case and immersed under 
oil. All the operating parts are sus- 
pended from an iron frame, to which 
is securely attached the oil tank. This 
construction makes a compact and 
complete unit which may be mounted 
in place and connected to the line with- 
out dismantling. 

The handle or lever used to close 


Wall-Mounted Oil Circuit- Breaker, 
Dustproof Case. 


the. breaker is connected through a 
toggle mechanism in such a manner 
as to produce a heavy pressure between 
the contact surfaces with but a slight 
effort on the part of the operator. The 
circuit-breakers are tripped manually 
by the same lever used to close them 
in the full-automatic type and by a 
small tripping lever in the plain over- 
load type. 

The oil tank is made of heavy iron 
with all seams welded, making a non- 
The method of 
fastening the tank to the frame, while 


leaking oil vessel. 


very secure, also permits an easy re- 
moval for purposes of inspection and 


repair. 

In all the 750-volt circuit-breakers, 
the line leads are secured to the 
breaker terminals by two set-screws. 


2,500-volt breakers, bolted-on 


copper-tube terminals are supplied. The 


In the 


line leads in the breakers with dust- 
proof cases are brought out through 
porcelain bushing in the top of the 
case. Those in the breakers with 
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weatherproof cases are brought out 
through porcelain bushings on the un- 
derside of the case and so arranged 
that the leads can be made to droop 
from the bushings so that moisture 
will not run down along the leads, be- 
tween them and the bushings, and into 
the case. 

The breakers in dustproof cases are 
constructed with all operating parts 
inside of the case and tank, except those 
parts that it is necessary to have out- 
side in order to facilitate adjustment 
and control, such as the operating 
handle and the overload adjusting lever. 
The breakers in weatherproof cases are 
for indoor or outdoor use. All the 
operating mechanism, including the in- 
verse-time-element dashpots and under- 
voltage mechanism, where this js 
supplied, is inside of the case, only 


2,500-Volt Circuit-Breaker With Tank Re- 
moved Showing Dashpot Inverse- 
Time Element. 


the operating handle and adjusting 
levers being outside the case. 

Quick - make - quick - break breakers 
are supplied as standard for conduit 
connection, Either the weatherproof 
breakers, or the dustproof and weather- 
proof breakers listed as including 
undervoltage release can be arranged 
for conduit wiring. Conduit can be 
used without special drilling, by hav- 
ing it enter the breaker through the 
holes ordinarily used for the porcelain 
outlet bushings, or by drilling, or driil- 
ing and tapping, the case on special 
order providing a means of direct con- 
necting the conduit to the sides of the 
case. 

eS Se eee 
Scarcity of Lead in Russia. 

The scarcity of lead in Russia is one 
of the problems of the national elec- 
trical industry. Deposits of lead ore. 
having been discovered in the district 
of Murman, it is announced that a fur- 
nace has been erected for smelting the 
ore in the Ulsen factory, Archangel. 
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ATLANTIC STATES. 


FRANKLIN, N. H.—Putting all 
wires underground in the business 
.streets is being considered. 


MANCHESTER, N. H.—Plans for 
the extension of plant of the Manches- 
ter Traction, Light & Power Company 
have) been .announced by J. Brodie 
‘Smith, vice-president and general man- 
-ager, following the granting of the 
‘company’s application to the New 
Hampshire Public Service Commission 
for authority to issue $1,000,000 three- 
year five-per-cent notes. A large 
steam station will be built and equip- 
ped, at Kelley’s Falls, with a 6,250-kil- 
owatt turbine, and Babcock & Wilcox 
boilers with mechanical stokers and 
superheating system. The new sta- 
tion will be connected with Garvin’s 
Falls hydroelectric plant by a high-ten- 
sion transmission line, and the Brook 
Street Station will be utilized as a 
substation. The new plant will be of 
sufficient capacity to supply the city 
of Nashua, in case of emergency, and 
will provide for the whole of Manches- 
ter. The undergrounding of wires in 
Manchester will be carried forward at 
an outlay of about $60,000. 


LONGMEADOW, MASS. — This 
town is considering the installation of 
electric street lamps in place of gas 
lamps now in service on some of the 
older streets. 


CAMDEN, N. J.—The Public eivit 
Electric Company will install new un- 
derground conduit lines in Market 
.Street, from Tenth Street to Delaware 
Avenue, and in Broadway, from Mar- 
ket Street to Kaighn Avenue. The in- 
stallation includes 11,302 feet. A. 


JERSEY CITY, N. J.—The Board of 
‘Commissioners is considering the instal- 
Tation ofa new street-lighting system on 

Ocean and Jackson Streets, and Cen- 
tral Avenue, to form improved “white 
ways.’ A. 

JERSEY CITY, N. J.—The Board of 

Education will receive bids up to 3 
'p. m. ,June 23, for electrical apparatus 
for the electrical laboratory of the Wil- 
liam L. Dickinson High School. G. 
Fred Ege is secretary of the Board. 


TRENTON. N. J—The Public Serv- 
ice Electric Company is planning for 
-the installation of new underground 
conduit lines in the following streets: 
Perry Street, Stockton Street, North 
“Warren Street, and South Clinton Av- 
-enue. À. 


JOHNSTOWN, PA.—Plans for the 
-construction of a trolley line from 
Johnstown, Pa., to Rockwood, Pa., are 
nearing completion. Operations will 
begin at once and it is the intention 
to have the line completed by fall. The 
route will traverse the important com- 
munities between Johnstown and Rock- 
wood, including Somerset. It is said 
that the proposition represents an ex- 
-penditure in the neighborhood of 
"$1,000,000. S. 
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CUMBERLAND, MD.—The city will 
expend $32,000 to install an electric 
lighting system for distance of 1,500 


feet, along Baltimore Street. Oscar 
Eyerman, street commissioner, is in 
charge. 


CHARLOTTE, N. C.—The Inter- 
state Milling Company, of this city, is 
in the market for engines, boilers and 
various kinds of electrical equipment. 


FT. MYERS, FLA.—Lee County 
Packing Company, A. H. Draughon, 
manager, is in the market for a three- 
kilowatt 110-volt, direct-current genera- 
tor; switchboard for charging storage 
batteries; storage batteries, 56 cells, 110 
volts. 


NORTH CENTRAL STATES. 


CANTON, O—A complete street 
lighting system, with all distributing 
lines and construction, and an orna- 
mental boulevard system for the busi- 
ness section, will be installed in Nor- 
walk, O., by the State Electric Com- 
pany, of ‘this city. L; 


CANTON, O.—The city is making 
preparations for the installation of the 
ornamental street-lighting system pro- 
posed for Tuscarawas Street between 
Market and Harrison Avenues, plans 
having been submitted to the Council 
by Service Director Kent recently. 
Present plans contemplate about 100 
lamps. L. 


CINCINNATI, O.—Electrical equip- 
ment for a large garage will be re- 
quired by Joseph Berning, who is in 
charge of the construction of such a 
building at 1124 West Eighth Street, to 


- cost about $25,000. 


COLUMBUS, O.—The Northwest- 
ern Ohio Light Company is planning 
to do a large amount -of construction 
work in connection with the extension 
of its service to the towns of Deshler, 
Delphos, Urbana, Leipsic and Van 
Wert, the local plants in which it has 
recently acquired. L. 


FREMONT, O.—The Sandusky 
River Power Company has fled 
amended articles of incorporation in- 
creasing its capital stock from $900,- 
000 to $1,000,000 and changing its 
name to the Ohio State Power Com- 
pany. The company is planning ex- 
tensive construction work. 

MACOMB, ILL. — The Macomb 
Electric Construction Company has in- 
creased its capital stock from $20,000 
to $30,000. 

WATSEKA, ILL.—A complete elec- 
tric light system is being arranged for 
this city. Address mayor. 

CATO (OLSON RFD), WIS.—The 
capital stock of the Olson Light and 
Power Company has been increased 
from $5,000 to $30,000. The company 
will construct a hydroelectric power 
plant. 

WABENO, WIS. — The Wabeno 
Lighting Company has been incorpor- 


ated with a capital stock of $5,000. The 
incorporators are G. W. Jones, H. C. 
Humphrey and R. H. Jones. The 
lighting plant contemplated will likely 
be so located that Soperton, a town 
located about one mile from Wabeno, 
will be lighted from it. 


CHILHOWEE, MO.—The city iag 
voted $68,000 bonds to construct an 
electric light plant. Address the mayor. 


TEKAMAH, NEB.—An electric light 
plant to cost about $15,000 will be in- 
stalled in this city. Address city clerk. 


BURLINGTON, KANS.—It is re- 
ported that the Excelsior ‘Mills will 
build a hydroelectric plant, using the 
dam in the Neosho River. M. 


SOUTH CENTRAL STATES. 


CARLISLE, KY. — The Carlisle 
Light & Power Company has made ar- 
rangements to install an ice plant in 
this city, to cost $15,000, and the City 
Council has provided a five-year ex- 
emption from taxation. 


LANCASTER, KY.—On order 5 
the City Council, Mayor L. G. David- 
son has appointed a committee to in- 
vestigate the advisability of establish- 
ing a municipal electric light plant in 
Lancaster. The committee will make 
the rounds of a number of Kentucky 
cities, and will report its findings at 
the next meeting of the council. The 
committee is composed of Mayor Da- 
vidson, J. H. Dalton, R. P. Gregory, 
Dr. J. A. Amon, W. O. Goodloe, mem- 
bers of the city council, and J. E. 
Stormes and H. V. Basten, as repre- 
sentatives of the Lancaster Com- 
mercial Club. 


MORTON’S GAP, KY.—The Mor- 
ton’s Gap Ice & Light Company has 
been incorporated here with $10,000 
capital, the incorporators being W. W. 
Kington, Katherine Oates and Willie 
G. Davis. G. 


BRAEMAR, TENN.—The Braemar 
Power Company, noted recently as hav- 
ing incorporated to construct a hydro- 
electric plant at Braemar Falls on 
Laurel Fork Creek, to develop 1,000 
horsepower, has organized, electing W. 
P. Dungan, president; Sexton W. Dun- 
gan, vice-president; L. D. Gastieger, 
secretary-treasurer; and J. H. Grave- 
son, general manager. 


MEMPHIS, TENN.—Either a tand 
new municipal light and power plant 
or purchase of the present plant of the 
Merchants’ Power Company is the pro- 
gram of Mayor Crump. The commit- 
tee named by him two years ago to 
look into the proposition is apparently 
in favor of a new plant and against 
exercising the city’s option on the 
plant of the Merchants Company. The 
city has voted a $1,500,000 bond issue 
for taking care of the light and power 
problem and must, under the terms of 
the charter, notify the Merchants’ 
Company by July 1 whether it will ex- 
ercise its option. G. 


1174 


RULE, TEX.—A new electric light 
plant will be built at a cost of $10,000. 
Address president of the Board of Lo- 
cal Improvements. 

WACO, TEX.—The Texas Power 
and Light Company has secured the 
necessary franchise and is planning a 
high-tension line from its power plant 
in this city into new territory to the 
south, including Temple, Taylor and 
Thrall. It is intended also to build an- 
other power plant at a point on the 
Red River, tive miles from Dension. 
This plant will supply the western ter- 
ritory of the company. 


WESTERN STATES. 


HELENA, MONT.—City Council is 
considering the installation of a light- 
ing system in lighting district No. 81, 
same to cost about $20,000. O. 

LAS CRUCES, N. MEX.—C. E. Hogle, 
of the electrical engineering department 
of the United States Reclamation Serv- 
ice, recently finished making a survey of 
the possibilities of supplying electric pow- 
er to a large number of towns and ir- 
rigation pumping plants in Eastern New 
Mexico from the hydroelectric plant that 
is to be constructed at the Elephant Butte 
dam, near Las Cruces. It is planned to 
build a system of power-transmission 
lines to cover a large area of the state. 

DINUBA, CAL.—A special meeting 
of the Orosi & Sultans Farmers Tele- 
phone Company will be held shortly for 
the considerations of plans for the re- 
construction of the company’s telephone 
system. 

LONG BEACH, CAL.—The Pacific 
Telephone & Telegraph Company is 
preparing to place its wires under- 
ground in the business district of this 
city at a cost of about $20,000. 


LOS ANGELES, CAL.—Advantage 
will be taken at the earliest possible 
date by the City Council of the decision 
of the State Supreme Court, upholding 
the $6,500,000 power bond issue. The 
contention that the completion of the 
power plant and the acquisition or con- 
struction of a distributing system for 
the aqueduct power are separate pro- 
jects was swept aside on the court’s 
ruling. The city council will order the 
purchase of $400,000 worth of the pow- 
er bonds from the sinking fund. This 
will permit the work on the completion 
of the power plant in San Francisquito 
Canyon to go. forward without delay, 
until the remainder of the bonds can be 
sold in the open market. 


RIVERSIDE, CAL.—Articles of in- 
corporation have been fled here for 
the Colorado River Telephone Com- 
pany with a capital stock of $25.000, by 
Floyd Brown, R. F. Hopkins, S. D. 
Kamrar, et al. 

SAN JOSE, CAL.—RBids wilt be te- 
ceived up to June 21 for the installa- 
tion of a lighting system in the Mil- 
pitas Lighting District according to 
plans and specifications on file with the 
Board of Supervisors. 

SAUSALITO, CAL.—The city engi- 
neer has been instructed to prepare 
plans and estimates for conduits for 
electrohers in certain streets. 

ASTORIA. ORE.—The Port of As- 
toria Commission is taking bids for the 
wiring of the new municipal dock. 


EUGENE, ORE.—C. P. Van Hutte. 
district manager of the Pacitic Tele- 
phone & Telegraph Company, states 


his concern will immediately begin the 
construction of a long-distance tele- 
phene system from Eugene to Flor- 
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ence, on the Suislaw River, and also to 
Gardner, on the Umpqua, giving West- 
ern, Lane and Douglas counties the 
first telephone communication with the 
outside world. 


SALEM, ORE. — State Engineer 
Lewis reports the Snake River Mining, 
Milling & Smelting Company has ap- 
plied for permission to appropriate 
sufħcient water to develop 500 horse- 
power on Imnaha River. 


SALEM, ORE. — State Engineer 
Lewis reports that he has issued a per- 
mit for the appropriation of 400 sec- 
ond-feet of water from Hood River, 
for the development of 2,273 horse- 
power to August Guighard, of Hood 
River. A plant will be established at 
a point near Hood River, and it is un- 
derstood active constructicn will be- 
gin this summer. O. 


SCIO, ORE.—A number of Jordan 
and Bilyeu Den residents are consider- 
ing the feasibility of damming Thomas 
Creek in the vicinity of Jordan for the 
purpose of installing a power plant. 


VALE, ORE.—H. W. Clements, sec- 
retary of the Dead Ox Flat Irrigation 
District, of this city, reports his com- 
pany purposes developing about 5,000 
horsepower on the Payette River. The 
plant is to be constructed this year. 
The Dead Ox Company has petitioned 
city council for a franchise to supply 
Vale with electric current for both light 
and power. O. 


CENTRALIA, WASH.—A deal has 
been consummated between the city of 
Centralia and H. C. Fleischhauer for 
furnishing electric current for power, 
lighting and heating purposes, the con- 
tract providing for the erection of a 
power plant, to be in operation not 
later than October 1, this year. O. 


ELLENSBURG, WASH. — The 
council has awarded contract to W. A. 
Kraner & Company, Chamber of Com- 
merce Building, Portland, Ore., for the 
construction of a municipal light plant 
for which bids were opened some time 
ago. The contract calls for the con- 
struction of a reinforced-concrete pow- 
er house, 100 by 40 feet, one story, 
penstocks, gate house, concrete fore- 
bay, and for installation of two 325- 
horsepower boilers, one 1,500-kilowatt 
steam turbine, two 300-horsepower hy- 


droelectric units, one 1,.000-kilowatt 
hydroelectric unit, O. 
HILLYARD, WASH. — The city 


council contemplates the installation of 
a complete new power system. 


OKANOGAN, WASH.—H. S. Stool- 
fire has applied to the county commis- 
sioners for a franchise to erect poles on 
the county road between Okanogan and 
Ruby for the purpose of operating tel- 
ephone, electric light and power-trans- 
mission lines. 

OLYMPIA, WASH.—Willard Lem- 
on and Wilbur B. Foshay have been 
granted a franchise for the construc- 
tion of transmission lines in this city. 


OLYMPIA. WASH.—W. W. Mainer, 
of Olympia, has been granted a fran- 
chise by the City Council to establish, 
operate and maintain a power plant, 
and electrice transmission lines, to 


furnish customers in this city with 
current, and it is reported a power 
plant will be bnilt in Olympia during 
the vear. O. 
OLYMPIA. WASH. — The City 


Council has adopted a resolution de- 
clarins its intention of establishing a 
focal improvement district wherein a 
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modern street-lighting system will be 
installed. . 
PORT TOWNSEND, WASH.—The 
Discovery Bay Improvement Company 
has fled articles of incorporation, 
naming Port Townsend as principal 
place of business, and a capitalization 
of $60,000. The company has been 
formed for the purpose of building and 
operating electric and steam railroads, 
telephone and telegraph lines, and 
power plants in this city and vicinity. 
The incorporators are John Sieben- 
baum and Martin Samuelson. The 
company owns controlling interest in 
the old Junction City townsite, which, 
it is understood, will be the basis of 
activities. O. 
SEATTLE, WASH.—Burns Lyman 
Smith has been granted a franchise for 
installing conduits in certain streets of 
this city for the distribution of electric 
current for light and power purposes. 


FOREIGN TRADE OPPORTUN- 
ITIES. 


{Addresses may be obtained from the Bureau 
of Foreign and Domestic Commerce, Washington, 
D. C. or its branch offices at Boston, New York, 
Atlanta, Chicago, St. Louis, New Orleans, Seattle 
and San Francisco. Write on separate sheet for 
each item and give file number.) 


NO. 17,079. AUTOMOBILE ACCES- 
SORIES.—An American consular ofhcer 
in Uruguay reports that a taxi company in 
Uruguay desires to represent American 
manufacturers of automobile tires and 
electrical accessories for motor cars. Ref- 
erences are given. Correspondence should 
be in Spanish or French. 

NO. 17,0941 DYNAMOS, ETC.—An 
American consular officer in Greece re- 
ports the name and address of a firm in 
his district which is in the market for lub- 
ricating oils, dynamos and electrical sup- 
plies. Bank references are offered. 


NO. 17,156. ELECTRICAL FIX- 
TURES.—A business man in Spain in- 
forms an American consular officer that 
he desires to communicate with American 
manufacturers of sockets, fixtures, etc., 
for electric lights. 


NO. 17.171. ELECTRICAL EQUIP- 
MENT AND APPLIANCES.—One of 
the commercial agents of the Bureau of 
Foreign and Domestic Commerce in Costa 
Rica reports that an electrical power plant 
in that country 1s preparing to spend 
about $250,000 in the extension of its 
lines. The company will need dynamos, 
turbines. switchboards, switches, insula- 
tors, insulated wire, arc and incandescent 
lamps, and all fixtures, transformers, etc. 
Correspondence may be in English. 


NO. 17,180. X-RAY APPARATUS, 
ETC.—A company in Honduras informs 
an American consular officer that it is 
interested in securing information and 
prices on X-ray apparatus and apphances, 
such as standard and portable machines, 
both static and coils, fluoroscopes, regulat- 
ing tubes, compression diaphragms, and 
electrotherapeutic apparatus. Prices 
should be made on the basis of cash with 


order, crated for export. f. o. b. New 
York, 
NO. 17210. ELECTRIC AUTO- 


MOBILES.—An American consular 
othcer in Norwav transmits the name 
of an agent in his district who desires 
to represent American manufacturers 
of electric automobiles, costing about 
£500 and upward. Tt is stated that an 
order for tour cars will be placed im- 


mediately if prices, ete, are satis- 
tactory. Quotations should be made 
foo. b. American ports. Agent's com- 


information should 


first letter. 


full 
the 


mission and 
be stated im 


June 19, 1915 


FINANCIAL NOTES. 


New York Stock Exchange has ad- 
mitted to the list Westinghouse Electric 
& Manufacturing Company, Guaranty 
Trust Company, certificates of deposit for 
convertible sinking-fund 5-per-cent bonds. 

Northern Ohio Traction & Light Com- 
pany has sold to Hayden, Miller & Com- 
pany, New York, subject to approval of 
the Ohio Public Utilities Commission, 
$500,000 five-year six-per-cent collateral 
notes. The sale of this issue will partly 
clear up the floating debt of the company 
and place it in a fairly comfortable posi- 
tion in regard to its floating obligations. 
Columbus Railway, Power & Light 
Company has sold to E. W. Clark & 
Company, of Philadelphia, $1,200,000 five- 
per-cent one-year notes which have been 
placed at 99.5. The notes are secured by 
the deposit of first and refunding bonds 
of the company at 80 per cent of their 
- face value. 

Southern Power Company has sold to 
Harris, Forbes & Company, Perry, Coffin & 
Burr, and the National City Bank, New 
York, $1,200,000 first-mortgage five-per- 
cent bonds, due 1930, making $7,000,000 of 
these bonds now outstanding. The bonds 
are being offered at 99 and interest. 

Scranton Electric Company, a subsid- 
lary of American Gas & Electric Com- 
pany, has sold to Harris, Forbes & Com- 
pany. New York, $231,000 first and re- 
funding five-per-cent bonds, due 1937, 
making $4,668,000 of these bonds now 
outstanding. The bonds are being offered 
at par and interest. 

E. H. Rollins & Sons, in joint with 
Harris. Forbes & Company, New York, 
are offering at par and interest $3,000,000 
first-mortgage six-per-cent 20-year sink- 
ing-fund bonds, dated May 1, 1915, of 
the Northwestern Electric Company. 

Arizona Power Company has sold to 
William P. Bonbright & Company, New 
York, $200,000 three-and-one-half-year 
eight-per-cent collateral gold notes, dated 
July 1, 1915, which are being offered at 
par and interest. For 1914 the balance of 
earnings available for payment of inter- 
est on these notes was $62,710. The notes 
are secured by the deposit of $400,000 
general and refunding six-per-cent 30- 
year bonds and $150,000 six-per-cent pre- 
ferred stock. 

The New York, Westchester & Boston 
Railway has been formed, by consolida- 
tion of the New York, Westchester & 
Boston Railway Company and the West- 
chester Northern Railroad Company, 
which is the proposed extension of the 
former to Danbury, Conn. The capital 
stock 1s $6.000,000. 

The special meeting of stockholders of 
the Detroit Edison Company authorized 
the execution of a mortgage to secure 
the $75,000,000 refunding 25-year bonds. 
This is the new bond issue by which the 
company proposes to take care of all of 
its future requirements. Arrangements 
will shortly be concluded for the sale of 
$3,500,000 of the bonds to bankers, which 
will be the initial amount of the issue to 
be sold. Later, directors Propose to re- 
tire at or before their maturity $10,000,000 
Detroit Edison bonds and $4,000,000 of 
its subsidiary, the Eastern Michigan Edi- 
son Company. Further capital require- 
ments will be furnished by the sale of 
additional bonds. 

Reorganization of the Sandusky River 
Power Company, now in the hands of 
receivers, is under way and the name of 
the company will be changed to the Ohio 
State Power Company. The capital stock 
will be increased from $900,000 to $1,000.- 
000 and application has been made to the 
Ohio Public Utilities Commission for au- 
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thority to issue $700,000 bonds and $100,- 
000 preferred stock for reorganization 
purposes. The company has asked the 
commission for an early decision as it 
avers that if permitted to proceed at 
once it can save $200,000 in the construc- 
tion of its new plant. The old company 
operated a hydroelectric station, but be- 
cause of trouble with a supply of water 
this will be changed to a steam generat- 
ing station. A large part of the power 
generated by the company is sold to the 
Lake Shore Electric Railway Company. 

Representatives of the bondholders of 
the Columbus, Delaware & Marion Electric 
Railway Company have objected to the ap- 
plication of the receiver of the company to 
issue $150,000 receiver’s certificates to pay 
$55,000 back obligations of the receiver, 
$13,500 back salary and $40,000 bond in- 
terest, due August 1. Representatives of 
the consolidated bondholders declare that 
the road should be permitted to default 
in the August interest and thus clear the 
way for a foreclosure and reorganiza- 
tion. Other bondholders have asked the 
court to authorize the payment of the in- 
terest. 

Articles of incorporation have been filed 
in Albany for the Western Power Cor- 
poration of New York, with 146,700 
shares of common stock without par value 
and 70,800 shares of six-per-cent preferred 
stock of $100 par value. The shares of 
common stock of the new corporation 
will’ be exchanged share for share for 
the present outstanding common stock of 
Western Power Company, of New Jer- 
sey and the preferred stock will be ex- 
changed for the present preferred stock 
of Western Power Company share for 
share with an additional 18 per cent of 
the new preferred stock on account of 
accrued dividends on Western Power pre- 
ferred. The incorporation of the new 
company marks the practical completion 
of plans for the change of Western 
Power Company from a New Jersey cor- 
poration to a New York corporation and 
the capitalization of the deferred divi- 
dends on the preferred stock of the old 
company so that cash dividends at a rate 
of six per cent a year may be paid on it. 

The reorganization committee of the 
Chicago & Milwaukee Electric Railway 
Company is now at work on plans by 
which to take the company out of the re- 
ceivership which has existed since Janu- 
ary, 1908. The plans are contingent on 
the raising of $5,000.000 in cash to clear 
up all obligations of the company. The 
$5,000,000 would be used as follows: to 
clear up underlying first-mortgage bonds, 
$1,080,000; to retire receivers’ certificates, 
$1,200,000; for other liens, $500,000; for 
new construction and rehabilitation. $1.- 
500,000; for reorganization and miscel- 
laneous, $720,000. The committee is now 
negotiating with Chicago and New York 
bankers for the sale of first-mortgage five- 
per-cent bonds of the new company to 
raise this cash, but the committee will not 
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dispose of the bonds unless they can be 
placed at a reasonable commission. 

Copies of a $50,000,000 mortgage on 
the power lines and equipment of the 
Tennessee Power Company have been 
filed in the various counties of East Ten- 
nessee. Bonds will be issued. 

E. H. Rollins & Company are offering 
$3,000,000 of the first-mortgage six-per- 
cent bonds of the Northern Electric Com- 
pany, of Portland, Ore. These are 20- 
year bonds of $100, $500 and $1,000 de- 
nominations. 

The Court of Chancery has ordered the 
sale of the Interstate Telephone Com- 
pany, Trenton, N. J., and its subsidiaries. 
The company has been in the hands of 
receivers for several months. 

Northwestern Electric Company has is- 
sued $3,000,000 of first-mortgage six-per- 
cent sinking fund gold bonds in denomi- 
nations of $100, $500 and $1,000. Harris 
Trust & Savings Bank and Howard W. 
Fenton are trustees. Harris Trust is 
marketing the bonds at par. 

J. P. Morgan & Company have taken 
$5,000,000 additional of the Interborough 
Rapid Transit first and refunding five-per- 
cent bonds, making a total of $103,658,000 
issued to the bankers since the underwrit- 
ing agreement was made. This $5,000,000 
is the first block of bonds taken by the 
bankers from the company since last vear 
and is part of the 1915 allotment. J. P. 
Morgan & Company will take a total of 
approximately $160,000,000 of the bonds 
under the contract which provides for the 
taking up of all the bonds by December 
31, 1916, unless the contract date should 
be further extended. Of the bonds so 
far taken by the bankers, $52,600,000 have 
gone for refunding and the remainder for 
financing the construction of the new sub- 
pete and the extension of the elevated 
ines. 


: S 
West End St. Ry., pf........ S $2 


Dividends. 

Term. Rate. Payable. 
Am. Cities, pf.......0..00.0..... S 15% July 1 
Am. Gas & Elec., com........ Q 2 % July 1 

Am. Gas & Elec. (payable 
in com. stk.)........00...00..... — 2 % July 1 
Am. Gas & Elec., pf.......... Q 15 % Aug. 2 
Am. Pr. & Lt. gee EE Q 15% July 1 
Am. Pub. Util, pf... 1.5 % July 1 
Bangor Ry. & bie f...Q 1.75% July 1 
Bell Telephone, Canada.. .Q 2 % July 15 
Cin. & Sub. Bell Telep...Q 2.5 % July 1 
Cleveland RYy......0000000000000000- Q 15% July 1 
Col. Elec., pf... .S $3 July 1 
Consumers Pr., Mich.. “pf. .Q 15% July 1 
Duluth-Sup. Trac., pf......Q 1 % July 1 
Illinois Trac., pf.................... Q 15% July 1 
Manila Elec. R. R. & Lt.Q 1.5 % July 1 
Narragansett Elec. Ltg...Q $1 July 1 
Ohio State Tel.........00.0000... Q 1.75% July 1 
Omaha Elec. Lt. & Pr., pf.S 2.5 % Aug. 1 
Ottawa 9 PPrecccicsacieccclaeeeccie Q 15% July 1 
Penn. Water & P............ Q 1 % July 1 
So. Utilities. pf.........0000..... Q 1.75% July 1 
Springfield Ry. & Lt., pf.Q 1.75% July 1 
Toronto RYyS8S........aoc000ae000000200 Q 2 % July 2 
Twin ey Rap. Tran., pf.Q 1.75% July 1 

DoR City Rap. Trans., 
E S e ESES sete Q 1.5 % July 1 
Union Trac.. Phila.............. S 3 % July 1 
Va. Ry. & Pr., j oT O 3 % July = 
West Phila. Pass. Ry.....S $3 July 1 
Western Electric............... Q $2 June 30 
Western Union Tel............ Q 1 % July 15 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


American Tel. & Tel. 


General Flectric (New York 


Kings County Electric (New York).............. 
Massachusetts Electric common (Boston)... 
Massachusetts Electric preferred (Boston) 
National Carbon common (Chicago)............. 
National Carbon preferred (Chicago)............. 
New England Telephone (Boston)............... 
Philadelphia Electric (Philadelphia)............... 
Postal Telegraph and Cables common (New 3 York)..........0..c..ccccccsecccesseceeeces 79 4 
Postal Telegraph and Cables preferred (New York) ........0.00.00...cccccccecccccessees — 


Western Union (New York) 


Westinghouse common (New York) aaa. 
Westinghouse preferred (New York)............... 


(New York).............- 
Commonwealth Edison (Chicago)................... 
Edison Electric Illuminating (Boston)......... 
Electric Storage Battery common (Philadelphia). Be ceased Sa selene tia Mie se 
Electric Storage Battery preferred (Philadelphia) ...........ccc:c:cccscsssscsesseseeeeee- 


TPE eee eee eer 


errr rere Pere eee eee eee er eee re eee 


June 7 
12 


E TIAN EE Maes tenets tei ei oa sate eh ae at's 122% 22 

sate ee hice Noe ee R Aa es Lyles T A 134 13334 
PREE EE an oat Ade E ata et NAC 236% 235 

54 51% 

54 51% 

ED IEE ONC SN ee S eee ee 17254 163% 
Pe ne en RNY een eater ene 19 119 

sR tacts Baton: ae en AM See aeS. — 4% 

Seite Ah te hid AAS A Rag ies Bene SY 3514 353% 
EEE A T E EE E et ad 140 137 
EA E E I TEE OE AE AET 127 129 
EEIEIIE TARE OE E A O N E ESAE AS, 241 24 

GRIO 

E a a soto T a eae 6714 665, 

Sip sii OOS aot E ste eRe ERT 981, 9614 
120 120 
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PERSONAL MENTION. 


Mk. DOW S. SMITH, former gen- 
eral manager of the Dan Patch Line, 
with his wife and three children left 
Minneapolis June 5 for Priest River, 
Idaho, where Mr. Smith will take 
charge of an electrical plant. Mr. 
Smith has been manager of the Dan 
Patch line for several years. 

MR. L. F. RYE, of Detroit, Mich., 
recently selected as auditor of the 
Kentucky Utilities Company, the 
Kentucky Traction & Terminal Com- 
pany, and allied concerns, has taken 
up his duties and will establish a res- 
idence at Lexington to which he will 
move his family. Mr. G. L. Langton, 
former auditor, resigned, has returned 
to his home in New York City. 


OBITUARY. 

MR. J. WASHBURN MELENDY, 
prominent in the telephone industry, 
died at Londonderry, Vt., June 13, aged 
69 years. He was head of the Melendy 
Telephone Company, held various pub- 
lic offices, and was extensively interested 
in agriculture. 

MR. CHARLES E. CHINNOCK, 
one of the pioneers of the electric light 
and telephone industries, died Friday, 
June 11, at his home in Brooklyn, N. 
Y., in his seventieth year. Mr. Chin- 
nock was born in London and on com- 
ing to this country he began his active 
life as a telegrapher. Hle became as- 
sociated with Thomas A. Edison and 
later became the superintendent of the 
first central station (the Pearl Street) 
of the New York Edison Company. As 
the vice-president of the Edison 
United Manufacturing Company, the 
parent Edison company, Mr. Chinnock 
was largely responsible for the found- 
ing of the Edison Electric Illuminat- 
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Sangamo Electric Company, Spring- 
eld, I1., announces the removal of its 
branch office at Rochester, N. Y., to 
the Mercantile Building. 


Hoyt Electrical Instrument Works, 
Penacook, N. H., has opened a district 
sales office at 96714 Woodward Av- 
enue, Detroit, Mich. Ernest M. Hobbs 
has been appointed district sales man- 
ager in charge of this office. 


Corliss Carbon Company, Bradford, 
Pa., manufacturer of motor and gen- 
erator brushes exclusively, has opened 
an office at 1052 Peoples Gas Build- 
ing, Chicago, Ill. The western district 
is now in charge of Frank D. Frawley. 


Wagner Electric Manufacturing 
Company, St. Louis, Mo., announces 
the opening of an office in the Walker 
Bank Building, Salt Lake City, Utah. 
The office will be in charge of F. C. 
Morton, who for many years has been 
identified with the sale of electrical ap- 
paratus in that district. 

Condit Electrical Manufacturing 
Company, Boston, Mass., has sent out 
cards briefly describing its type I oil 
starters for small induction motors. 
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ing Company of Brooklyn. The Edi- 
son United Manufacturing Company 
was later merged with the Thomson- 
Houston Company and became known 
as the General Electric Company. Mr. 
Chinnock was also chief electrician of 
the Metropolitan Telephone Company, 
now the New York Telephone Com- 
pany, and had patented many useful 
telegraph inventions. Mr. Chinnock 
is survived by his widow, a son and a 
daughter. 


NEW INCORPORATIONS. 
CHICAGO, ILL. — Electrical Sales 


Engineering Company, Incorporated. 
Capital, $5,000. Incorporators: Paul 


W. Koch, Frederic B. Duncan and Al- 
tred O. Dicker. 


EAST ORANGE, N. J.—A charter 
has been granted to the Argus Sign 
Company. The company has been in- 
corporated for $125,000 for the purpose 
of manufacturing electric and other 
signs. The incorporators are: Harvey 
Deschere, Paul R. Deschere and 
Walter L. Dreyfuss, all of whom are 
residents of East Orange, N. J. 


DATES AHEAD. 


Association of Railway Telegraph 
Superintendents. Annual meeting, 
Rochester, N. Y., June 22-25. Secre- 
tary, P. W. Drew, 112 West Adams 
Street, Chicago, IM. . 

American Society of Mechanical En- 
gineers. Spring meeting, Buffalo, N. 
Y., June 22-25. Secretary, C. W. Rice, 
29 West Thirty-ninth Street, New 
York, N. Y. 

Society for the Promotion of En- 
gineering Education. Annual meeting, 
Ames, Iowa, June 22-25. Secretary, F. 
L. Bishop, University of Pittsburgh, 
Pittsburgh, Pa. 
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Some of the advantages of these start- 
ers are given and data on the sizes 
of fuses recommended for various 
sizes of induction motors are tabulated. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has issued No. 23 of its publication 
“Small Motors.” This describes the 
type CA single-phase motors, ranging 
from one-eighth to one horsepower. 
Views of the rotor and of the centrif- 
ugal automatic switch are shown. 


Pyrene Manufacturing Company, 52 
Vanderbilt Avenue, New York City, has 
issued a catalog on dealer co-opera- 
tion, showing the window displays, 
mechanical displays, signs, and other 
material, which it furnishes to elec- 
trical dealers free of charge. Copies 
may be had on application to the com- 
pany. 

The Terry Steam Turbine Company, 
Hartford, Conn., has appointed Joseph 
Pattles as district sales manager at its 
Denver ofħce, which is located at 326 
First National Bank Building, Denver, 
Colo. The territory covered by this 
office comprises the states of Wyoming, 
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Electrical Contractors’ Association of 
the State of Illinois. Semi-annual 
meeting, Peoria, lll, June 25-26. Secre- 
tary, E. J. Burns, Rock Island, III. 

Northern White Cedar Association. 
Midsummer meeting, Beaudette, Minn., 
June 25-29. Secretary, N. E. Boucher, 
743° Lumber Exchange, Minneapolis. 

Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 
30. Secretary, Herbert Silvester, 18 
Washington Avenue, Detroit, Mich. 

American Institute of Electrical En- 
eineers. Annual convention Deer Park 
Hotel, Deer Park, Md., June 29-July 2. 
Secretary, F. L. Hutchinson, 29 West 
Thirty-ninth Street, New York, N. Y. 

Ohio Electric Light Association. An- 
nual convention, Cedar Point, Ohio, 
July 20-23. Secretary, D. L. Gaskill, 
Greenville, O. 

National Electrical Contractors’ As- 
sociation of the United States. Fif- 
teenth annual convention, San Fran- 
cisco, Cal, July 21-24. Secretary, 
George H. Dutfhield, 41 Martin Building, 
Utica, N. Y. 

International Association of Mau- 
nicipal Electricians. Annual meeting, 
Gibson Hotel, Cincipnati, O., August 


24-27. Secretary, C. R. George, Hous- 
ton, Tex. 

American Electrochemical Society. 
Twenty-eighth general meeting, San 
Francisco, Cal.. September 16-18. Sec- 
retary, Joseph W. Richards, South 


Bethlehem, Pa. 

International Engineering Congress, 
San Francisco, Cal., September 20-25. 
Executive secretary, E. J. Dupuy, Fox- 
croft Building, San Francisco, Cal. 

Telephone Pioyeers of America, An- 
nual meeting. San Francisco, Cal., Sep- 
tember 21-23. Secretary, R. H. Star- 
rett, 15 Dey Street, New York, N. Y. 
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Colorado, New Mexico and the west- 
ern part of Nebraska. 


Standard Underground Cable Com- 
pany, Pittsburgh, Pa., has issued a 14- 
page folder which is a condensed cat- 
alog of its ignition, lighting and start- 
ing cables for automobiles, motorboats, 
motorcycles, etc. Some twenty differ- 
ent types of these cables with various 
internal make-ups, insulations and cov- 
erings are illustrated and briefly de- 
scribed. 


Edison Storage Battery Company, 
Orange, N. J., has received the ap- 
proval of the United States Bureau of 
Mines on its miners’ portable electric 


cap lamp, which, of course, is pro- 
vided with an Edison battery. These 


lamps are equipped with high-efficiency 
lamps manufactured by the Indepen- 
dent Lamp & Wire Company, New 
York City. 


Hotpoint Electric Heating Company, 
Ontario, Cal., is sending out to elec- 
trical dealers all over the country, an 
outline of another national publicity 
campaign which is to culminate with 


June 19, 1915 


some extensive advertising on July 3. 
A number of the company’s heating 
appliances will feature in this cam- 
paign, a new one being the Hotpoint 
Ovenette. 


Allen-Bradley Company, Milwaukee, 
Wis., has issued Bulletin B-54 on its 
type H resistance starting switches for 
squirrel-cage and slip-ring induction 
motors ranging from 1 to 100 horse- 
power. These switches are described 
in considerable detail with the aid of 
numerous half-tones and line drawings. 
Their distinctive features are pointed 
out, together with advantages claimed 
for them by the manufacturer. 

Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., has issued Bul- 
letin 1092 devoted to synchronous con- 
verters. The bulletin contains a gen- 
eral description and detailed account of 


ELECTRICAL REVIEW AND WESTERN 


the various parts of the machines; their 
characteristics are explained. Booster 
rotaries and double-current generators 
are also described. A large number of 
illustrations of converters, parts there- 
of and typical installations appear in 
the bulletin. 


Electrical Testing Laboratories, In- 
corporated, Eightieth Street and East 
End Avenue, New York City, has is- 
sued a very attractively illustrated 
pamphlet describing its testing service. 
The origin of the institution, its organ- 
ization, equipment of its laboratories, 
and the general character of the test- 
ing service furnished by the labora- 
tories are explained in detail. A large 
number of views showing portions of 
the laboratories and some of the 
equipment in use, and views of special 
testing apparatus are also shown. A 
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list of the more usual tests made is 
given. . 

Metal Specialties Manufacturing 


Company, 730-738 West Monroe Street, 
Chicago, IN., has recently doubled its 
factory and office space in order to 
accommodate the large increase in its 
business since January 1. The com- 
pany manufactures the well known line 
of Presto specialties, which includes 
electric cigar lighters, dash lamps, in- 
spection lamps and trouble lamps, 
combination dash and trouble lamps, 
battery hand lamps, and anchor Edi- 


Swan type connectors, all for the 
automobile supply and  motor-boat 
trade. It is with interest that many 


have watched the firm grow from a 
comparatively small concern a few 
years ago to a company of large pro- 
portions today. 


Record of Electrical Patents __ 
Issued by the United States Patent Office, June 8, 1915. 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,141,924. Motor Truck, S. J. Bernheimer, 
assignor to The Electromabile Co., St. 
Louis, Mo. Motor circuit opened and closed 
as brake is applied and released. 

1,141,928. Elevating Baggage Truck. T. E. 
Brown, assignor to Otis Elevator Co., Jer- 
sey City, N. J. Truck to run on tracks has 
elevator platform operated by electric mo- 
tor and electromagnetically controlled brake. 

1,141,930. Apparatus for Galvanizing. N. 
W. Buch, assignor to Safety Armorite Con- 
elas Co., Pittsburgh, Pa. For hot galvan- 
zing. 

1,141,931. Method of Galvanizing. N. W. 
Buch, assignor to Safety Armorite Conduit 


Co. For coating conduit or pipe. 
1,141,936. Electric Signal and Train Con- 
troi. E. W. Conkell, Bessemer, Ala., as- 


signor of 45 per cent to I. C. Fason. Block 
system with automatic brake, whistle and 
lamp on car. 

1,141,937. Telephony. E. R. Corwin, as- 
signor to Frank B. Cook Co., Chicago, Ill. 
Automatic exchange system. 


1,141®45. Electrical Signaling Device. W. 
W. Dean, assignor to Kellogg Switchboard 
& Supply Co., Chicago, Ill. For telephone; 
magnetic vibrator operating diaphragm has 
contact springs of different natural pe- 
riods to vary frequency of vibration of dia- 
phragm. 

1,141,953. Electric Train Control. L. J. 
Filitti, Albany, N. Y. Block signal system 
with motor-operated signal lamps. 

1,141,979. Electric Elevator. <A. Rozier, 
Wembley, England. Gate-controlled operat- 


ing circuit. 

1,141,980. Arc-Welding System. J. A. 
Seede, assignor to General Electric Co., 
Schenectady, N. Y. Voltage automatically 
increased when welding current flows. 

1,141,982. Relay. C. A. Simpson, as- 
signor to Kellogg Switchboard & Supply Co. 
Contact controlled by interlocking action 
of pair of magnets. 

1,142,009. Radial-Pole Dynamo-Electric 
Machine. O. T. Blathy, Budapest, Austria- 
Hungary. Particular structure of edgewise 
wound field core. 

1,142,016. Vehicle Signal. R. E. Boyle, 
Chicago, Ill. Interiorly illuminated box has 
openings normally obscured by opaque 
slides, carrying signs, which, when slid 
to one side, are visible on exterior of box. 

1,142,027. Solenoid. R. C. DaCosta, as- 
signor to John A. Roebling’s Sons Co., Tren- 
ton. N. J. Resistance coil buried in in- 
sulating spool. 

1,142,033. Trolley-Wheel Guard. J. A. Gal- 
lagher and E. T. Herboltzheimer, Colum- 
bus, O. Harp carries jaws embracing trol- 
ley wire at front and rear of wheel. 

1,142,034. Core for Electromagnets. P. 
F. Gerding, Chicago, IN. Tubular with in- 
terlor brace of magnetic material and filled 
with magnetic particles. 

1,142,037. Local-Circult-Controlling Ap- 
paratus for Printing-Telegraph Systems. G. 
S. Hiltz. assignor to Stock Quotation Tele- 
graph Co.. New York, N. Y. Local receiver 
circuit controlled by relay having a local 
cireuit and automatic means under con- 
trol of main transmitter circuit for open- 
ing and closing both local circuits. 

1,142,047. Iincuctor Generator. J. T.. Mil- 
ton, assignor of one-half to T. K. Webster, 
Chicago, Ill. FYeld-magnet structure. 


1,142,056. Combined Generator and Timer- 
Distributer Mounting. J. H. Richards, as- 
signor to Splitdorf Electrical Co., Newark, 
N. J. Permits removal of generator with- 
out disturbing distributer. 

1,142,058. Voting Machine. H. O. Rugh, 
assignor to Railway Electric Mfg. Co., Chi- 
cago, IN. Electrically operated and inter- 
locronan ta v1event improper voting. 

1,142,062. Signa! Device. M. F. Sitta, 
Chicago, Ill. Telephone-answering annuncia- 
tor. 

1,142,080. Telephone Attachment. J. H. 
Clemons, Ilion, N. Y., assignor of one- 
fourth each to G. Bates and F. B. Cady. 
Details of switching device. 

1,142,086. Igniter Actuating Mechanism. 
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No. 1,142,213.—Lead-Cable Splice. 


J. E. Gilson, assignor to Gilson Mfg. Co., 
Port Washington, Wis. Gearing for actuat- 
ing spark-controlling trigger. 

1,142,090. Vaporizer for Internal-Com- 
bustion Engines. H. G. Griesbach, Chis- 
wick, England. For applying to spark- 
plug opening in cylinder and carries mount- 
ing for the spark plug. 

1,142,094. Protective Duct for Fire-De- 
tecting Conductors. C. A. Harsch, assignor 
to Fire Detecting Wire Co., New York, N. 
Y. Picture molding of high heat conduc- 
tivity has duct containing insulated conduc- 
tors having low fusing metal between them. 

1,142,102. Store-Service Credit-System Ap- 
paratus. C. F. Kettering, assignor to Na- 
tional Cash Register Co., Dayton, O. Means 
for stamping articles electrically controlled 
from a distance. 

1,142,103. Safety Shutter for Motion Pic- 
ture Machines. F. R. Klink, assignor of 
one-third each to J. A. Bernower and to V. 
L. Ney, Canton, Q. Shutter trip pin elec- 
tromagnetically operated. 

1,142,108. Lamp-Stand Body. W. A. 
McKay and M. Claussen, San Francisco, Cal. 
Adjustable support for portable lamp. 

1,142,133. Pyrometer. K. W. Zimmer- 
schied, Detroit, Mich. Has removable 
thermocouple unit with regulating resist- 
ances. 


1,142,134. Aeroplane Appliance. A. H. 
Barrows, Chicago, Ill. Electrical inclino- 
meter. 

1,142,151. Typewriter with Electromag- 


netic Thrust. J. Duiven, Lugano, Switzer- 
land. Actuates printing hammer electro- 
magnetically. 

1,142,172. Method of Treating Conductors. 
R. Jacoby, assignor to General Electric Co. 
Produces uniform cross-section by chemical- 
ly reducing larger sections. 

1,142,173. Telephone. G. A. Janicke, Louis- 
ville, Ky. Construction of repeater instru- 


ment. 

1,142,178. Automatic Traln Control. G. 
Kenney, assignor of 24.5 per cent each to 
A. H. Herbert and to J. C. Newlands, San 
Francisco, Cal. Adjustable automatic brake 
setting, with electric alarm. 

1,142,212. Timing and Ignition Device. 
WwW. W. Walker, Hanford, Cal. Construction 
of device operated from engine shaft. 

1,142,213. Splice for Lead- Armored Cables. 
H. Whaler, Miami, Fla. Has lattérly ex- 
tending receptacle for conductor splices. 


(See cut.) 
1,142,218. Standard of Position for Air- 
craft. R. Wood, Brooklyn, N. Y. Balloon 


secured to craft controls electrically oper- 
ated balancing devices. 

1,142,220. Electrolyte for the Production 
of Alkali and Alkaline Earth Metals. C. E. 
Acker, New York, N. Y., assignor to The 
Nitrogen Co. Essential constituent is fused 
sodium cyanide. 

1,142,228. Impulse Transmitter for Auto- 
matic Telephone Plants. G. A. Betulander, 
assignor to Betulander Automatic Tele- 
phone Co., London, England. Particular 
construction of device having a plurality 
of impulse disks. 

1,142,232. Insulating Fastening Means for 
Ralls. <A. F. Brown, assignor to Gorrell 
Steel Spike Lock Railroad Tie Corporation, 
Havre de Grace, Md. Manner of insulat- 
ing from chair. 

1,142,241. Armor or Other Metal Plate. 
J. O. Ellinger, assignor to Universal Elec- 
tric Welding Co., New York, N. Y. Plate 
having surfaces of different hardnesses has 
fastening means electrically welded to sur- 
face of lesser hardness. 


1,142,245. Means for Holding Cells in Bat- 
tery Box. B. Ford, Philadelphia, Pa. Spac- 
ing boards between cells and bolts for 
drawing box sides tightly against ceils. 

1,142,248. Electric Arc Lamp. F. W. Gore, 
Quincy, Mass., assignor of one-quarter each 
to H. F. Asbury and to F. Asbury. Lower 
carbon initially follows up’ the upper car- 
bon in striking arc. 

1,142,251. Arc Lamp. E. J. Guay, as- 
signor to General Electric Co. Substan- 
tially air-tight globe and casing. 

1,142,252. Remote-Contro!l High-Potential 
Switch. W. E. Harkness, East Orange, N. 
J. Circuit-breaker actuated by step-by-ste 


device; also position indicator at contro 
station. 
1,142,257. Motor Vehicle. R. Huff. as- 


signor to Packard Motor Car Co., Detroit, 
Mich. Switches mounted on steering post. 
1,142,267. Suspension for Axle Lighting 
Dynamos. H. G. Meyers, assignor to Elee- 
tric Storage Battery Co., Philadelphia, Pa. 
Construction of pivoted cradle. 
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1,142,274. Means for Coilectively Actuat- 
ing and Controliing Alternating-Current Mo- 
tors. J. L. Routin, Paris, France. Single- 
phase repulsion motors having similar 
rotor taps connected through slip rings and 
the two stator windings of each motor op- 
erated independently or together. 

1,142,277. Switch-Key Attachment. E. 
Simpson, New York, N. Y. To adapt for 
pull-cord operation. 

1,142,2&2. Device for Temporarily Retain- 
ing Conductors. J. S. Stewart, assignor to 
A. Stewart, New York, N. Y. Wire-retain- 
ing clip for use with metal molding hav- 
ing interlocking side flanges. 

1,142,306. Electric Soidering-iron. J. G. 
Clemens, Buffalo, N. Y. Hot point is car- 
borundum through which current is passed. 
(See cut.) 

1,142,318. Electric Switch. D. T. Fisher, 
assignor to Jeffrey Mfg. Co., Columbus, ©. 
Drum-type controller having contacts in 
flameproof chamber. 

1,142,319. Gate-Controlling Mechanism for 
Rallroads. J. A. Gasse, Brockton, Mass. 
Motor-operated, with limit switch for open 
and closed positions. 

1,142,333. Pay-Station Instrument. D. O. 
Lawrence, Sixteen, Mont., assignor of one- 
third each to C. J. Garlow, Columbus, 
Neb., and T. J. Cottingham, Los Angeles, 
Cal. Coin-controlled circuit-closer. 

1,142,338. Time Switch. A. W. Lindell, 
Denver, Colo. Details of time gearing. 

1,142,353. Electric Vacuum Cleaner. R. 
H. Morrow and J. Morrow, Waukegan, 
Ill. Arrangement and construction of parts 
of electric motor-operated device. 

1,142,357. Transmission Gearing. R. A. 
Norling, assignor to Aurora Automatic Ma- 
chinery Co., Aurora, Il. For portable elec- 
tric drill. 

1,142,369. Spark Plug. A. Schmidt, as- 
signor to Champion Ignition Company, 
Flint, Mich. Constant clamping pressure 
maintained on insulation by compensating 
for different expansion coefficients. 

1,142,378. Catenary Hanger. Ww. C. 
Starkey, assignor to Ohio Brass Co., Mans- 
field, O. Made of strap metal with loop 
for messenger wire. 

1,142,382. Magnet Valve. G. P. Thurber, 
assignor to Automatic Train Control & 
Signal Co., Pittsburgh, Pa. Pressure on 
diaphragm for operating air-brake valve 
controlled by electromagnet. 

1,142,384. Telegraphone. G. S8. Tiffany, 
Summit, N. J., assignor to American Tele- 
graphone Co. Reeling device for the re- 
cording wire. 

1,142,386. Sterilized Brush. F. J. Wild, 
Jr., and A. J. Gettinger, St. Louis, Mo. 
Rotary brush has electrically heated metal- 
lic bristles. 

1,142,390. Indicator for Taxicabs. 


H. P. 
Allin, Cambridge, England. 


Shutter and 


amp for sign controlled by taximeter 
1,142,393. Electric Heating Pad. H. E. 


Bloomer, assignor to P. & B. Mfg. Co. 
Milwaukee, Wis. Resistance conduclor is 
stitched into body sheet of insulation. 

1,142,394. Lock Hanger for Troiley Wires. 
G. H. Bolus, assignor to Ohio Brass Có. 
Spanner hanger having wire-supporting 
stud held against rotation and spring-sup- 
ported in hanger shell. 

1,142,416. Binding-Post. G. A. Gauthier, 
assignor to Arrow Electric Company, Hart- 
ford, Conn. For snap switch. 

1,142,425. System of Electric Metering. E. 
Heilborn, assignor to General Electric Co. 
Registers on one meter when demand is less 
than certain amount and on another meter 
when demand exceeds this. 

1,142,428. Method of Making a Homogen- 
eous Mechanical Juncture. <A. B. Herrick, 
assignor to The Electric Railway Improve- 
ment Co., Cleveland, O. Electrically weld- 
ing rail joints. 

1,142,429. Despatch System. C. P. Hidden, 
assignor to The Lamson Co., Boston, Mass. 
Electrically controlled pneumatic carrier 
system. 

1,142,462. Ore Disintegrator. L. St. D. 
Roylance, San Francisco, Cal. Ore-contain- 
ing solution circulating in tank impinges on 
abrading surface between electrodes. 

1,142,477. Annunciator Drop. C. Auth, 
assignor to E. L. Auth, Brooklyn, N. Y. 
Has combination of windings for controlling 


polarity to operate signal in different di- 
rections. 

1,142,479. Fastening Clip. C. W. Beck. 
assignor to Beck-Frost Corporation, De- 
troit, Mich. Wire terminal struck un from 


sheet metal and adapted to spring-grip bind- 
ing post. 

1,142,482. Portable Electric Motor. F. 
Bisch, Philadelphia, Pa. Arrangement. of 
motor, shatting and casing in portable tool- 
driving unit. 

1,142,496. Magnetic Lift for Electrodes In 
Electric Oscillators. A. H. Cohen, Fruitvale, 
Cal. Includes lifting and eluitching magnets 
for lifting movable electrode and securing 
proper space between electrodes. 
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1,142,511. Spark Plug. W. H. Farrell, 
South Bethlehem, Pa. Improvements in 
type having tubular central conductor con- 
taining renewable electrode pin. 

1,142,538. Wind-Wheel Load Regulator. J. 
A. Snee, Jr., and T. H. Kerr, assignors to 
said Snee and W. Snee, West Elizabeth, 
Pa. Dynamo driven by main wheel has ex- 
citer driven by supplementary wheel. 

1,142,548. Electric Lamp. J. Berg, as- 
signor to Metal Specialties Mfg. Co., Chi- 
cago, Ill. For attachment to terminals of 
diy cell. 

1,142,550. Lasting Machine. M. Brock, as- 
signor to United Shoe Machinery Co., Pater- 
son, N. J. Electrically heated ironing de- 
vice. 

1,142,552. Protective Device. E. R. Cari- 
choff, assignor to General Electric Co. For 
car circuits operated on a plurality of volt- 
ages. 

1,142,553. Damper Controlling Mechanism. 
J. A. Colin, Merriam, Kans. Motor-driven 
and electrically controlled by thermostat. 

1,142,558. Taillight. O. A. Erdmann, De- 
troit, Mich. Has illuminated plates and 
shutters to alternately expose plates, lamp 
being shiftable from one plate to the other. 

1,142,572. Systems of Electricaily Trans- 
mitting Signs. H. Hoffmann, assignor to 
Telepantograph G. M. B. H., Bremen, Ger- 
many. Sender transmits two impulses to 
two coils at receiver having grounded re- 
turn. means being provided for compen- 
sating effect of earth currents on coils. 

1,142,577. Drip Pan Alarm. M. Jacobson, 
New York, N. Y. Float closes circuit which 
is broken by grasping pan to remove it. 

1,142,586. Varlable-Resistance Unit. S. 


Q Ọ Q 
No. 1,142,306.—Soldering Tool. 


W. Law, St. Paul, Minn. Resistance coiled 
about block with means for cutting out va- 
riable number of turns. 

1,142,593. Electric Measuring Instrument. 
L. Logan, Bosten, Mass. For measuring 
current strength; depends on action of mag- 
netic field upon plane of polarization of light. 

1,142,597. Sectionai Support for Pendent 
Light Fixtures. A. H. Manwaring, Phila- 
delphia, Pa. Supporting chains with de- 
tachable links conceal conducting wires. 

1,142,600. Shield or Guard for Telephones. 
R. H. Maxwell, Trenton, N. J. Particular 
structure of detachable mouthpiece cover- 


ing. 

1,142,604. Clock Attachment. J. R. Moore, 
Winona, Tex. Tape-controlled contactor. 

1,142,605. Automatic Car Signal. J. T. 
Moyer, Philadelphia, Pa. Weighted verti- 
cally swinging circuit-closer on car operated 
by engaging horizontal swinging arm along 
way. 

1,142,625. Discharge Tube. E. Reisz, 
Berlin-Treptow, Germany. Particular con- 
struction for disposing supply wires in 
structure having incandescent metallic oxide 
eta and vapor developing substance in 

ulb. 
1,142,632. Insulated Rail Joint. E. F. 
Schermerhorn, assignor to Rail Joint Co., 
New York, N. Y. Joint bar of uniform sec- 
tion in contact with head of one rail and 
insulated from other by air gap. 

1,142,660. Signal Apparatus for Motor Ve- 
hicles. J. A. Wilhelm, Detrolt, Mich. Light 
on vehicle fender oscillated by electro- 
magnet. 

1,142,653. Photographic Printing Machine. 
E. E. Wood, New Orleans, La. Details of 
structure for printing with lamp. 

1,142,678. Telephone Exchange System. G. 
Deakin, Berkeley. Cal. Repeater circuit 
employed in ringing over trunk line termi- 
nating in automatice switch is cut out by 
establishment of talking circuit through 
condensers, 

1,142,684. Transmitter for Systems of 
Electrically Recording Signs. P. Etienne, 
St. Imier, Switzerland. Key-controlled, con- 
tinuously rotating impulse sender. 
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1,142,695. Flush Receptacie. G. W. Good- 
ridge, assignor to Perkins Electric Switch 
Mfg. Co., Bridgeport, Conn. Cover plate 
yieldingly secured in position. 

1,142,708. Attachment for Electric Fans. 
W. B. Hill, Terre Haute, Ind. Streamer of 


hinged advertising cards blown by fan 
blast. 

1,142,709. ombined Cable Clamp and 
Bushing. C. Horn, assignor to Harvey Hub- 


bell, Inc., Bridgeport, Conn. Pair of seg- 
mentally tubular bodies adapted to receive 
cables have the edges of their openings 
joined by webs, one of which is slotted to 
promote flexibility. 

1,142,732. Locking Device for Circuit- 
Controiling Means. R. Schoell, assignor to 
Yale & Towne Mfg. Co., Stamford, Conn. 
Lock mechanism actuates cam controlling 
a circuit-closer. 

1,142,751. Stopping Mechanism for Tex- 
tile Apparatus. R. Crompton, Worcester, 
Mass. Shipper-mechanism circuit controlled 
by thread fault in loom. 

1,142,759. Treater for Petroleum Emul- 
sions.—1,142,760. Apparatus for Treating 
Emulsions.—1,142,761. Apparatus for De- 
hydrating Petroleum Oli. R. E. Laird and 
J. H. Raney, assignors to Raney-Laird 
Petroleum Dehydrating Co., Los Angeles, 
Cal. First patent arrangement of compart- 
ments and electrodes for separation of 
netroleum oil from water. Second and third 
patents modifications. 

1,142,769. Electrically Heated Applilance. 
A. J. Block, assignor to L. D. Jones, Chi- 
cago, Ill. Construction of heating element 
of flatiron. 

1,142,771. Electric Heating System. W. 
S. Hadaway, Jr., New York, Y. For 
buildings; heating conductors are located in- 
side the tiles of walls. 

1,142,775. Lamp Shade. D. Rose, as- 
signor of one-half to J. Rose, Lancaster, 
Pa. Collapsible shade for standing lamp. 

Reissue 13,924. Method of Preparing Ba- 
rium Oxide. L. E. Saunders, Niagara Hs, 
N. Y. Original No. 1,112,721, dated Oct. 
6, 1914. Heats barium sulphate in an elec- 
r. «2 Turnace to temperature of decom- 
.© * 317 Under non-reducing conditions. 


Patents Expired. 


The following United States electrical pat- 
ents expired on June 14, 1915: >- 

605,478. Automatic Stop Mechanism for 
Printing Presses. G. Gibbs, Milwaukee, 
Wis., and I. Stone, Chicago, IN. 

605,498. Incandescent Electric Lamp. O. 
H. Michaelson, Charleston, W. Va. 

605,525 and 605,526. System of Electrical 
Noe C. P. Steinmetz, Schenectady, 


605,548. Electric Recording Instgyment. 
C. L. Jaeger, Maywood, N. J. 

605,575. Carbon Transmitter. G. W. Goss, 
Kokomo, Ind. 

605,580. Telephone Circuit and Apparatus. 
M. G. Kellogg, Chicago, III. 

605,592. Letter Box. M. J. Wine and C. 
A. Thompson, Washington, D. C. 

P. C. Burns, 


605,594. Telephone Receiver. 
Chicago. Ill. 

605,615. Ore Stamp. D. M. Smyth, Pasa- 
dena, Cal. 

605,631. Electrically Driven and Moved 
E. Dallman, Neusalz, Germany. 


605.659. Automatic Apparatus for Tele- 
phone Switchboards. J. H. West, Berlin. 
Germany. 

605,661. Insulating Electrodes for Elec- 


tric Gas-Lighting Burners. A. 


L. Bogart, 
Jamaica, N. 


605,663. Electric Railway. C. H. Davis, 
New York, N. Y. ; 
605.664. Combined Train-Arresting and 


Signaling Mechanism for Electric Railways. 
C. H. Davis. 


605,665. Electric Meter. T. Duncan, 
Fort Wayne, Ind. 
605,670. Telephone-Switchboard System. 


F. C. Hughes, Detroit, Mich. 


605,671. Cord Weight for Telephone 
Switchboards. F. C. Hughes. 

605,679. Mounting for Electric Motors. E. 
B. W. Reichel and F. W. V. Stein, Berlin, 
Germany. 

605,688. Selector Signaling System. T. 
C. Drake, Malta, O. 

605.695. Secondary Battery. C. Brault, 
Paris, France. 

605,714. Electric Arc Lamp. D. Higham, 
Boston, Mass. 

605.741. Strain Insulator. L. McCarthy, 
Boston, Mass. 

605,765. Apparatus for Supplying or 


Measuring Currents of Electricity. W. D. 
Watson and T. Humphreys, Rochdale, Eng- 
land, 


605,798. Electric Railway Signal. C. L. 
Renrew, Fast Windsor, Conn. 
605,814. Electric Railway System. H. A. 


Chase. Bogton, Mass. 


605.524. Electric Railway. R: M. Hunter, 
Philadelphia. Pa. 
€05,532. Telephone Transmitter. W. E. 


Sundberg, Worcester, Mass. 


ELECTRICAL REVIEW 


and WESTERN ELECTRICIAN with which is consolidated ELECTROCRAFT 


Vor. LXVI, No. 26. 


CHICAGO, SATURDAY, JUNE 26, 1915. 


ISSUED WEEKLY 


COMPRISING 
ELECTRICAL REVIEW WESTERN ELECTRICIAN ELECTROCRAFT 


ELECTRICAL REVIEW PUBLISHING COMPANY, INC. 


606 SOUTH DEARBORN STREET 
CHICAGO 


Charles W. Price, President and Treasurer. 
A. A. Gray, General Manager. H. 8. Tuthill, Business Manager. 
C. W. Forbrich, Assistant Business Manager. 


E. E.. Wood . 13 Park Row, New York, N. Y. 
* Manager ‘Eastern States. 

J. B. McCarthy . - e Detroit, Mich. 
Manager Middle States. 

C. W. Forbrich . . s e s s a e s «© > à Chicago, IN. 
Manager Western States. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Charles W. Price. ....cccccccccccccsccccccescecses Editor-in-Chief 
A. A. GIray........ ccs TEE .sc.......... s.. Managing Editor 
Morton Githens Lioyd............cccceeee Sue ees Technical Editor 
F. H. Bernhard.............. PETA woe... ASSOCiate Editor 
Howard Ehrlich .........cccccccee bara Gis iit E S Associate Editor 


SUBSCRIPTIONS. 


One Year, United States .......ccccccccccccccee e $3.00 
One Year, Canada ......seesesesesssessosoossesn 4.00 
One Year, Foreign Countries .....sessossssees.. 6.00 
Single Copy, 10 cents. Back one month, each. .20 


Entered as second-class matter, November 7, 1908, 
DO IT at the Post Office at Chicago, Ill, under the Act of 


ELECTRICALLY || March 3, 1879. 


CONTENTS. 
EDITORIALS: 
Franchise Value in New Jersey Re Ree AEE RTT ne ee MEE TS 1179 
Researches on Insulating Materials..............00000000000000000050-02001050-00 1180 
Artificial Daylight xncccecccccccahiscccssccecscnce cock ccndnveseiecsscahedseceseencoavaceodensene 1180 
The Convenience of Low-Powered Lamps oas Sie iteetaesasaeeass 1181 
Wiring Specifications cir eel coaceestas cies auicect oti steas areas tduedeveniauewanten 1181 
Installment Purchase of Electrical Equipment... 1181 
DEPARTMENTS: 
Commercial Practice cociicicsssckeeecviesessccahence hese ae esa aac 1190 
Electrical Construction oo... cicccceci tee eccecececesencecceccencecseccesceecccececees 1194 
Public Service Commissions. ................ccccccccccccecececccecersencessecceccnecees 1198 
Questions ANd ANSWETS.owu. cece ccccecneccceeccceecasecececectecccesccnssecceees 1200 
New Electrical and Mechanical ApplianCces.........0000000000000000000 1209 
Latest Approved Fittings... cc cceeeeesccessccccsensnccceenscsees 1215 
Current Electrical N@WS.o.u.. cocci ccccccsceccecsscceececccncccnesseuescencees 1216 


LEADING ARTICLES: 
Electrical Construction Details of Butler Brothers Build- 
1 


ing.—By Norman G. COC es a eta 183 
Specification Form for Residence Wiring.............................1194 
Competitive Economy Test of Tungsten- Filament Lamps. 

—By H. H. ele ck co cla nttenieicnt cree de eines 1201 

MISCELLANEOUS: 

Electric Club-Jovian League Picnic Arrangements........ 1182 
Meeting of Minnesota Pngineers... i... cecccccscsceceeceesececescecee 1182 
Application of Diversity-Factor.... ic ccccceceeccececccceccerecceees 1182 
Chicago Section, Electric Vehicle Association........................ 1182 
Jobbers Meet at Detroit is iecstie Secu stolen Bessa thanks) Score oot a E ae 
Converting the Chronic Kicker... cccecececcenceseseceeees 119 

Comparative Cost of Candle Light and Electric Light... 1130 
Air-Lift Pumps as Central-Station LOad........0000000000000000000000000e 1191 
Successful Percolator Sale in Lancastel..................0.-c.-cscsescecee 1192 
Electric Sign as Business Getter............0000000000000000000000000000000000000o 1192 
Appliance Campaign in Philadelphia... ce cccceceeeee 1193 
Electrical Power in NOrway.niiicicccccccccccccccccccccecceceecencecescesscsceseseue 1193 
Electrically Operated Machinery Used in Building Base- 

De POA cosas act ie ss cots hg oe cle Accu aes, oh ee nd ates chat ne 1193 
Central-Station Power for Unloading Ships at Low Tide..1193 
Line Extensions at Minneapolis... ee cceseceesecececeeee 1193 
Commonwealth Company Displaces Municipal Plant........ 1193 
New Quarters for Independence Company...................c.ccccesee: 1196 
Bureau of Standards to Investigate Fuse Question............ 1196 
A Model Factory Substation... ecececececececsceccscecoceece 1196 
Wooden Molding Barred from Louisville.......00.0.00.00..0.00... 1197 
Among the ComtractoOrs. ou... csecccccccecncccsscscesscececnrsensececsccceceeees 1197 

ood Results From Safety Work... eeccccccecsscecccccceseces 1199 
Fenefit Association at Pittsfleld.ouu.. cl ccccceseee ee 1199 
Engineers’ Report on Milwaukee Street Lighting................ 1208 
Progress in Artificial Lighting...........e.20200000000000000000000000000m00000000a0e 1208 


Spear ee 
CepyHignt, 1915, by Electrical Review Pee Company, In 
) 


r æ ¢ - ~ n 


we Ry 


1179 e i 


FRANCHISE VALUE IN NEW JERSEY. 


In the issue of December 19, 1914, we raised the ques- 
tion as to whether the regulation of public-utility rates 
in the state of New Jersey had come to an end. This 
was occasioned by the action of the Court of Errors and 
Appeals in that state in setting aside the decision of the 
Board of Public Utility Commissioners in the Passaic 
Gas case after the same had been affirmed by the Su- 
preme Court of the state. The decision referred to fixed 
the rate for gas supplied by the Public Service Gas Com- 
pany in the Passaic Division at 90.cents per thousand 
cubic feet. 

The decision of the Cont of. Errors and Appeals was 
based solely on the question of franchise value. This 
court held that such value existed and therefore should 
be included in a valuation for rate-making purposes. The 
Utility Board had made an allowance of 30 per cent over 
the physical value for intangibles, but had not made any 
specific allowance of more than nominal amount for the 
value of the franchise. Although the Supreme Court 
had upheld this position and although a statute prohib- 
ited the capitalization of franchise value, the rate was 
set aside on this ground. A rehearing of the case was 
granted, however, and a decision on the rehearing was 
handed down last week. 


The latest decision reverses the previous attitude of 


the court, and affirms the decision of the Supreme Court, 


from which appeal had been taken. The position of the 
Board of Public Utility Commissioners is thus upheld 
and the rate fixed will stand after all. 


This decision means much for rate regulation in New 
Jersey. As pointed out in the former editorial, the pre- 
vious decision of the appellate court was a knockout 
blow for rate regulation in that state, if permitted to 
stand. Its logical result would have been to prevent any 
lowering of rates by the Board, and its effect was evi- 
dently in contravention of the expressed intention of the 
law-making power. Under it, the Board would have 
been helpless in rate matters, and any control over rates ` 
would have had to be sought by other means. The new 
decision, however, strengthens the Board in its policies 
and its power, and will permit the development of com- 
mission regulation to proceed in the state of New Jersey. 
While an intention has been expressed of carrying an 
appeal to the federal courts, there is little likelihood that 
the United States Supreme Court would upset the pres- 
ent decision, judging by previous cases which have come 
before it and by the resent constitution of that court. 
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ARTIFICIAL DAYLIGHT. 


The application of artificial light which shall have 
the same quality as daylight, that is to say, the spec- 
tral composition of which is equivalent to daylight 
in the effect upon the eye, has received much atten- 
tion recently. This is due largely to the deeper in- 
vestigation and consequent development of absorb- 
ing glasses which have the necessary properties, and 
also to the development of light sources whose efh- 
ciency is so far in advance of previous values as to 
make the absorption of a considerable percentage of 
the light by some absorbing medium permissible. 

It is universally recognized that artificial daylight 
is a very great assistance in carrying on work where 
the matching of colors or other estimates of color 
values must be made. In fact a great deal of such 
work could heretofore be done only during daylight 
hours. For such work it 1s necessary not only that 
light of a constant quality be available, but this qual- 
ity must approximate very closely to that of day- 
light in order that effects obtained and estimates 
made under the artificial light shall not become use- 
less when the materials are observed in actual day- 
light. 

Whether simulated daylight is desirable under 
other circumstances is a mooted question. There 
are many who claim that it is not to be chosen over 
more common illuminating media, most of which 
have a preponderance of yellow light. In consider- 
ing this desirability a clear distinction should be 
made between utilitarian and esthetic or artistic ef- 
fects. The human eye has been evolved to meet 
the conditions of daylight and it is generally recog- 
nized that the eye functions better under such light- 
ing conditions than under the stimulus of colored 
light. But one exception is to be made to this state- 
ment, and that refers to the fact that chromatic aber- 
ration is avoided and visual acuity is greater by the 
use of monochromatic light; but if light of mixed 
composition is to be used, that which most closely 
simulates daylight must be given preference from 
the standpoint of utility. Consequently, artificial 
daylight may be regarded as an improvement over 
these yellow illuminants in workshops and many 
other places where first consideration is given to 
utilitarian conditions. 

When we come to consider the lighting of homes, 
auditoriums, churches, and other places of public as- 
sembly and a certain class of offices, the question 
of the best condition for seeing will no longer be 
permitted to dominate the decision as to the quality 
of light which shall be used. 
thetic and artistic effect will no doubt be given the 
greatest weight. We are involved then with the 
psychological influence of lights of different color, 
and no doubt in the main preference will be given 
to a preponderance of yellow light not merely be- 
cause we are habituated to this difference in arti- 
ficial lighting, but because light makes a distinct 
impression upon the individual which is dependent 
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upon the color. Emotional influences are undoubt- 
edly involved in this matter in a way that depends 
upon more than mere cultivation of the taste, and 
the preponderating verdict seems to be in favor of 
the older illuminants. 


RESEARCHES ON INSULATING MATERIALS. 

Two interesting articles on the properties of insulating 
materials have appeared in the current volume of the 
Elektrotechnische Zeitschrift. The authors, Messrs. 
F. Kock and K. W. Wagner, not only give constants re- 
sulting from their measurements of different materials, 
but point out certain properties belonging to certain 
classes of materials. 

The dielectric strength of liquids, for instance, is 
found to vary with the pressure to which they are sub- 
jected according to a linear relation; in other words, the 
normal strength is increased under pressure by an 
amount which is proportional to the pressure. Solids, 
on the other hand, show no influence of pressure on the 
dielectric strength, at least within a range of 50 atmos- 
pheres. 

The thickness of the test specimen has little or no 
influence upon the dielectric strength in the case of 
liquids. The effect of the time element, however, is one 
which must be considered, as observed by previous ex- 
perimenters. 

The researches of Mr. Wagner were confined to solid 
insulating substances and concerned mainly the dielec- 
tric constant, insulation resistance, and ability to absorb 
energy when subjected to alternating electric stress. A 
pronounced dielectric hysteresis was found in such mate- 
rials as rubber and gutta-percha; while in hygroscopic 
substances like paper and cotton there was superposed 
upon this an effect similar to conduction, but which does 
not appear to follow the simple !aws of conduction in 
ordinary conducting materials. This effect was fully 
explained in a paper by Mr. S. Evershed, which will be 
found in our issue of December 20, 1913. 

Gutta-percha shows a maximum absorption of energy 
at ordinary temperatures, the values decreasing as the 
temperature increases. Certain other compounds show 
a reverse effect, with much lower values at ordinary tem- 
peratures, and it may be concluded that such substances 
would be preferable for telephone cables or others where 
energy absorption is important, but less suitable for 
power cables or others liable to attain a high tempera- 
ture. For telephone work, however, all such materials 
are avoided as far as possible, loose paper with en- 
trained air having proved more suitable. 

The dielectric constants (or specific inductive capac- 
ities) of the rubbers increase with the temperature, but 
that of paraffin, on the other hand, decreases with in- 
creasing temperature. The energy absorption of par- 
affin showed a minimum at about 50 degrees centigrade. 

Insulating materials are undoubtedly the least well 
known and their behavior is the least understood of 
all the materials with which the electrical engineer has 
to deal. Every investigation which adds to our knowl- 
edge of them is to be welcomed. 
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INSTALMENT PURCHASES OF ELECTRICAL 
EQUIPMENT. 

When the history of electrical development is written 
from the viewpoint of pure commercialism, as it is some 
day bound to be, few factors will count for more in the 
story of appliance popularization than the adoption of 
the instalment plan of purchase. It will be seen that 
the leaders in the central station and supply industry 
recognized in the early part of the present century that 
the only way in which the obstacle of a substantial first 
cost could be overcome was by allowing time payments 
on equipment used in home and shop. In other words, 
the day came when the spread of electrical service 
among the people everywhere became a matter of credit, 
and to the enduring reward of the larger-minded men in 
the industry, the instalment system solved the problem. 

Now the thing has gone so far that not long ago a 
central-station manager was heard to say publicly that 
his company stood ready to see to it that the people in 
his city became users of electric trucks on the basis of 
time payments, the first cost being guaranteed by the 
electric service company in cases where the prompt pay- 
ment of the price of these machines was regarded as too 
heavy a burden for the local merchants and manufac- 
turers. 

There is no question that the privilege of time pay- 
ments, which has embraced apparatus as small as elec- 
tric irons in its widening scope of application, goes a 
long way toward justifying the maintenance of full re- 
tail prices by central stations. This means fairer rela- 
tions with the contractors and jobbers, and tends to do 
away with much of the apparent need of cutting down 
the legitimate profits of the business of appliance mer- 
chandising in order to encourage the public to buy elec- 
trical conveniences. 

In the business world, the first cost of an article is 
a secondary consideration, once it can be shown that its 
purchase will pay for itself in due season, all costs being 
taken into account. Similarly, first cost is a minor mat- 
ter in homes, provided the terms of payment are made 
sufficiently easy and extended to enable small but regu- 
lar refunds to be made. Many a man would never buy 
a piano if he were obliged to lay down $450 to $600 in 
actual cash before the instrument could be delivered, and 
many a householder would never buy an electric range 


if the local electric service company or the supply deal- . 


ers in town refused to allow her to carry the load along, 
gradually reducing the indebtedness and meanwhile hav- 
ing the use and pleasure of the equipment. 


Some companies are arranging to supply motors for: 


trial installations on the instalment basis, and if the 
terms of the agreements are properly figured to care 
for interest, insurance and other charges, surely it is 
good business practice, and certainly is working out ad- 
mirably in operation. The electrical industry is fast 
coming to see that the problem of getting equipment 
upon the lines and keeping it in service is the main thing 
to solve, and valuable as are cash methods of doing busi- 
ness, and effective as are-occasional low-price campaigns 
in drawing public patronage, the master minds of elec- 
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trical commerce are turned in the direction of stimulat- 
ing the use of equipment by easy-payment methods. 
Every reason why instalment purchases are profitable in 
general merchandising applies to the electrical trade. 


THE CONVENIENCE OF LOW-POWERED 
LAMPS. 

There seems to be no end to the application of in- 
candescent lamps of low candlepower, and yet the field 
of usefulness for these is barely scratched. There is 
no doubt that the near future will see a decided advance 
in this interesting branch of lighting practice, notably 
in industrial lines of service. The improved lighting of 
all sorts of machinery may be expected in this connec- 
tion, in view of the great increase in production and 
reduction in eye strain which follow localized illumina- 
tion of the working field. The development of a two- 
candlepower lamp for use on electric flat irons is a hint 
of these good things to come, as is the work now being 
done toward bringing out a tiny pilot lamp suited to in- 
dustrial sewing-machine-needle service. The automobile 
of today is using low-powered lamps in ways which 
need not be repeated here, except to mention a recent 
convenient application in a touring car consisting of the 
installation of a small lamp and bull’s eye in the rear 
of a swivel seat, the lamp being so placed that by press- 


.ing an ivory button in the seat back, a well directed 


stream of light is thrown upon the car floor and the, 
rear step and ground behind and below, cutting off 
danger of accident due to insufficient side lighting, and 
also affording an attractive means of consulting time 
tables, road maps, etc. With the intermittent service 
needed from many miniature lamps, nothing ought 
to stand in the way of their greatly increased use, and 
the cost is trifling in proportion to the benefits. 


+ WIRING SPECIFICATIONS. 

Many requests have come to us from time to time 
for a set of specifications for house wiring that might 
be used as a model by contractors or house owners 
when drawing up contracts of this character. In 
answer to this demand we reprint on other pages of 
this issue a form which has been drawn up by the 
Minneapolis Electrical Board in order to have a uni- 
form specification for general use in that city. This 
involves a schedule of outlets and switches, and a set 
of general specifications covering the essential points 
Among these are the requirements 
that the installation shall meet with the approval of 
the city inspector and the owner, and shall conform 
to the regulations of the central station. 

These forms are supplied by the central station 
(The Minneapolis General Electric Company) and by 
contractors to house owners who intend to have wir- 
ing done, and it is suggested that bids be obtained 
from more than one contractor Since such bids are 
made upon identical forms, it is felt that underbid- 
ding on a basis of supplying an inferior installation 
will be eliminated. 
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Electric Club-Jovian League Pic- 
nic Arrangements. 

At the meeting of the Electric Club- 
Jovian League of Chicago, held on 
June 17, H. A. Mott, of the Chicago 
Telephone Company, was appointed 
chairman of the Picnic Committee and 
empowered to appoint his own com- 
mittee. Mr. Mott was chairman of the 
Picnic Committee of last year and the 
success of that event led to his being 
` again selected for the post. It is ex- 
pected that Ravinia Park will again be 
selected as the site for the picnic, 
which will be held early in August. 

A committee was also appointed to 
arrange for the annual convention of 
the Jovian Order which will be held 
in Chicago in October. This commit- 
tee is composed of Victor H. Tousley, 
chairman; Morgan Ellis, vice-chair- 
man; Walter Bischoff, Perry Boole, G. 
W. Cummings, A. A. Gray, C. R. 
Kreider, Thomas G. Grier, Mike S. 
Hart, H. E Niesz and J. G. Wray. 

The meeting on June 17 was given 
over to entertainment, in charge of W. 
G. E. Peirce, chairman of the Enter- 
tainment Committee. 

— ee { 


Meeting of Minnesota Engineers. 
A group of over fifty members of the 
Minnesota Sections of the American In- 
stitute of Electrical Engineers and the 
American Society of Mechanical En- 
gineers held a two-day meeting and 
outing at Duluth, June 11 and 12, with 
so much satisfaction to themselves that 
a plan is under way to have all the en- 
gineers of the state meet together an- 
nually in Duluth. 
_ St. Paul and Minneapolis engineers 
went to Duluth on a special train on 
the afternoon of June 11. A business 
meeting was held in the evening, at 
which W. N. Ryerson, superintendent of 
the Great Northern Power Company, 
Duluth, read a paper describing the sys- 
tem and development of his company. 
Nearly all the coal docks, he said, are 
supplied by the Great Northern Com- 
pany. One interesting factor mentioned 
by Mr. Ryerson is that the Great North- 
ern Company has one customer, a manu- 
facturing plant, which uses one-half of 
its total output of electrical energy. 
This company is able to use the current 
at such times as to be an off-peak load. 
The daily load-factor for the plant, Mr. 
Ryerson said, averages over 90 per 
cent. The company has another power 
site on the St. Louis River which it pro- 
poses to develop soon. 

John Hearding, of the Oliver Mining 
Company, gave a talk on mining oper- 
ations, illustrated by motion pictures. 

The following day, June 12, was de- 
voted to a tour of the ore docks and the 
new steel plant. In this plant there is 
already installed a 6,000-horsepower, 
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6,600-volt motor and a 3,500-kilowatt 
generator operated by a gas engine. 
The entire afternoon was spent by the 
engineers in the inspection of this plant 
and its machinery. 

A boat trip was made about the Du- 
luth harbor and up the St. Louis River 
to Spirit Lake. The meeting closed 
with a dinner at the Commercial Club 
in the evening, at which W. T. Hugo, a 
Duluth engineer; Dean F. C. Shenehon, 
of the Engineering College of the Uni- 
versity of Minnesota; Fred G. Dustin, 
of Minneapolis; C. W. Tubby and Mrs. 
Tubby, of St. Paul, gave short informal 
talks. 


Application of Diversity-Factor. 

On the evening of June 21 a joint 
meeting was held in Chicago by the 
Chicago Section, American Institute of 
Electrical Engineers, and the Etectrical 
Section, Western Society of Engineers. 
The results of the postcard election of 
officers of the former organization for 
the fiscal year, 1915-1916, was an- 
nounced, as follows: Chairman, Wil- 
liam J. Norton; secretary, Taliaferro 
Milton; member of Executive Commit- 
tee for three years, E. W. Allen. 

H. B. Gear, engineer of distribution 
of the Commonwealth Edison Com- 
pany, gave an abstract of his paper on 
“The Application of the Diversity- 
Factor,” which he had presented before 
the National Electric Association’s San 
Francisco convention on June 8. This 
paper reviewed the earlier studies of 
diversity in  central-station service 
made by Messrs. Lloyd and Gear, dis- 
cussed the nature of diversity and 
pointed out the distinction between 
daily diversity and seasonal and yearly 
diversity, ‘also between group diversity 
and individual diversity. Mr. Gear 
showed that in a large central-station 
system supplying varied classes of cus- 
tomers there is considerable difference 
in time between the maximum loads of 
the different classes or groups of cus- 
tomers, which makes the maximum 
load on the supply system less than the 
sum of the various maxima of the 
different groups. This ratio is defined 
as the diversity-factor. Mr. Gear 
emphasized that it should really be 
designated as the group diversity- 
factor. He showed the importance of 
considering the individual diversity- 
factor of large individual customers of 
a group, and explained in what way 
this affects the investment in the plant 
and the rate which should be made for 
the service. The group load-factor is 
the product of the average individual 
load-factor by the group diversity- 
factor. 

The subject was briefly discussed by 
P. Junkersfeld, J. R. Cravath, T. Mil- 
ton, W. J. Norton, W. B. Jackson and 
Mr. Gear. i 
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Chicago Section, Electric Vehicle 
Association. 

A. J. Marshall, executive secretary of 
the Electric Vehicle Association of 
America, was the guest of the Chicago 
Section at its meeting on June 22 and 
outlined the activities of the parent or- 
ganization. Through the committees 
of the Association the electric vehicle is 
being given great impetus and this 
should be capitalized by the various 
sections. Mr. Marshall called attention 
to the articles which are being sent to 
newspapers and magazines throughout 
the country and the value of this pub- 
licity to the industry. Mention was 
also made of the co-operative adver- 
tising carried on by sections in some 
of the eastern cities. Efforts are being 
made to have the electric passenger car 
used in motion-picture plays in place of 
the gasoline car. 

John F. Gilchrist, president of the 
Association, spoke briefly, preceding 
Mr. Marshall. He stated that the an- 
nual convention to be held next Octo- 
ber will in all probability be held in 
Cleveland. 

e 
Jobbers Meet at Detroit. 

The quarterly meeting of the Electrical 
Supply Jobbers’ Association was held at 
Hotel Statler, Detroit, Mich., June 15, 16 
and 17. This important gathering of 
electrical jobbers attracted a large rep- 
resentation of manufacturers, who found 
opportunity to exchange views in regard 
to trade conditions and the unusual and 
altogether unprecedented rise in the metal 
market. 

Two interesting addresses were deliv- 
ered in open meeting on the morning of 
June 17. J. H. Trumbull, of the Trum- 
bull Electric Manufacturing Company, 
spoke on “The Weak Points of the Job- 
ber,” and J. Warren Ripple, of the George 
Cutter Company, on “The Electrical Job- 
ber as an Exploiting and Selling Medium 
from the Standpoint of the Manufactur- 
er.” 

A visit to the Ford plant and a delight- 
ful trip up the Detroit River to Lake St. 
Clair were made. 

— M 


Fewer Accidents With Near-Side 


Stops. 

Figures prepared by the Accident 
Bureau of the New York Public Serv- 
ice Commission for the First District 
for the first four months of 1915 as 
compared with the same four months 
of 1914, before the near-side stop was 
practiced on surface car lines, show 
that there has been a decrease in the 
number of persons killed and a larger 
proportionate decrease in the total 
number of accidents. The total num- 
ber of accidents of all kinds for the 
four months decreased from 10,650 in 
1914 to 8,597 in 1915, and the fatal ac- 
cidents from 37 to 29. ` l yi 
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Electrical Construction Details of Butler Brothers Building. 


Butler Brothers, Chicago, have the 
distinction of being the only mail-or- 
der concern in the country that sells 
to merchants only. Their establish- 
ment consists of the main building 
containing the general and executive 
offices, the stockrooms and sample 
rooms, and two large warehouses des- 
ignated as A and B. The main build- 
ing fronts on Randolph Street and 
extends north along Canal Street to 
Lake Street; it is 15 stories high 382 


feet long and 151 feet wide, and is 
connected to warehouse A, which oc- 
-cupies the space between the main 
building and the Chicago River and 
the block between Randolph Street 
and Lake Street. Each floor of the 
main building is divided into two gen- 
eral sections, one with a floor area of 
32,450 square feet and the other with 
a floor area of 25,500 square feet. 

“Do It Electrically” aptly . applies 


By Norman G. Meade. 


The firm of Butler Brothers put 
up new buildings a few years ago, 
and this article describes the 
electrical equipment which was 
installed. This covers miscellan- 


eous motor drive and lighting, 
and some electric heating appli- 
ances. Fire-alarm and signaling 
apparatus is also included. Cen- 
tral-station current is used. 
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Fig. 1.—Electrically Driven Triplex Water Pump with Automatic Control. 


to this firm, as every part of the busi- 
ness not requiring manual labor uses 
electricity as a motive power. Even 
the extensive roof garden provided 
for the benefit of the employees hasan 
electric piano and electric fans. 
Throughout the offices there are nu- 
merous: minor motor applications, 
such as addressing machines, mailing 
machines, accounting machines, 
The merchandise handled comprises 


etc., 


everything in household equipment 
and general mercantile specialties. 
General Features of Equipment. 
The general electrical equipment 
comprises about 75 electric motors, 
10,000 incandescent lamps ranging 
from 10 to 250 watts and miscellane- 
ous applications such as electric glue 
pots, electric fans, etc. The connect- 
ed load is in the neighborhood of 400 
kilowatts on Commonwealth Edison 
Company’s service and the average 


cost for current per kilowatt-hour is 
2.25 cents. All of the office and a 
considerable part of the display de- 
partment lighting is indirect, X-ray 
fixtures being used for this part of 
the illumination. The principal motor 
applications are: woodworking ma- 
chinery, linotype machines, printing 
presses, exhaust fans, air washers, 
pumps,, and ‘air, compressors. js- ;.- 7 

Included in the elevator equipment 
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are 23 freight elevators and 7 passen- 
ger elevators, all of the Otis electric 
traction type with overhead drive, 
with the exception of one hydraulic 
elevator. The electrical 


Electric Company, of Chicago, and the 
entire electrical and mechanical equip- 
ment is under the charge of the chief 
engineer. 

This description will be confined 
principally to the main building, 
which is of recent construction, con- 
sisting of reinforced concrete with 
brick outside walls. The main switch- 
board, shown in Figs. 2 and 3, is lo- 
cated in a room in the basement and 
the service entrance is in its rear, 
coming in from service mains on two 
different streets. The service cables 
in conduits come through the base- 


ment wall and enter a large steel cab-. 


inet. From this cabinet ten 1,500,000- 
circular-mil cables in three-inch con- 
duits lead down through the floor and 
up back of the switchboard. Details 
of the arrangement are illustrated in 
Fig. 6. There are three positive, 
three negative and two neutral feed- 
ers, with two extra feeders compris- 
ing the three-wire 110-220-volt direct- 
current system. 

All fuses and the maximum-demand 
meters are located on the rear of the 
board, which consists of six marble 
panels with the necessary equipment 
of instruments. The panels include 
two lighting-feeders, one power-feed- 


er, one positive, one negative and 
one neutral panels. Each lighting- 
feeder panel contains eight triple- 


pole single-throw switches caring for 
16 lighting feeders. The positive 
panel is equipped with four single- 
pole positive switches and one large 
Thomson watt-hour meter. The neg- 
ative panel has a similar equipment; 
the neutral panel is provided with two 
single-pole neutral switches and a 
Thomson watt-hour meter similar to 
those on the positive and negative 
panels, and two smaller watt-hour me- 
ters for the lighting circuits below 
the second floor. Two of the large 
watt-hour meters are for the lighting 
load and one for the power load. The 
power-feeder panel has 18 double- 
pole single-throw feeder switches. 
Heating and Ventilation. 
Heating and ventilation, although 
not strictly an electrical proposition, 
has a direct bearing on the nature of 
the electrical equipment, 
where central-station used. 
Furthermore, there are numerous ap- 
plications for electric motors in con- 
nection with heating 


especially 
service is 


and ventilating 


apparatus, as will be seen from the 
following description. Where there 
is no power plant, live steam has to 
be utilized for heating and in many 


cases this equipment does not vary 
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Fig. 2.—Front View of Main Switchboard. 


greatly in design from a boiler plant 
used for power purposes. 

The boiler equipment consists of 
two 300-horsepower and one 100- 
horsepower boilers located in the sub- 
basement of the main building and 
three 100-horsepower boilers in annex 
A. The normal working pressure of 
the boilers is 75 pounds, which is re- 
duced to the circulating pressure by 
reducing valves. There is a total of 
140,000 square feet of radiating sur- 
face in the heating system, which is 
equipped with Webster and Wilworth 
valves. 

Next in importance to an effective 


and efficient heating system is a sys- 
tem of ventilation which, when prop- 
erly designed, has two functions, the 
removal of vitiated air and its replace- 
ment with a clean supply of fresh air. 
For removing the foul air in the But- 
ler Building there are two exhaust 
fans with ducts reaching the lower 
floors. They are American propellers 
with a capacity of 44,964 cubic feet of 
air per minute, each direct-connected 
to a 15-horsepower motor operating 
at 410 revolutions per minute. The 
motors are attached to the propeller 
frames and the combined units se- 
cured to panels in the outside wall 


Fig. 3.—Rear View of Main Switchboard. 
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Fig. 4.—Air Washer and Motor-Driven Blower. 


having a circular opening corresponding 
to the fan diameter. This arrangement is 
shown in Fig. 7. The air duct covers 
the outfit, but the latter is made accessi- 
ble by a sheet-iron door in the side of 
the duct. The motor switch and the 
starting rheostat are mounted on the 
wall outside of the duct, the former 
in a steel cabinet. All connections to 
the motor and the feeders leading to 
the starting devices are carried in 
conduit. 

For supplying fresh air to the 
building there are five Acme air puri- 
fiers, coolers and humidifiers, and five 


"SCR oo 


Sirocco blowers for forcing the air 
through ducts to outlets under the 
radiators of the various departments. 
The function of the former appli- 
ance, shown in Fig. 4, is to wash the 
air by passing it through a curtain 
of water which at the same time adds 
humidity and then, in cold weather, 
pass the air over steam coils into a 
room where the Sirocco blower is lo- 
cated, the latter forcing the air 
through the ducts. In hot weather 
the action of the air passing through 
the curtain of water lowers the tem- 
perature. The air intake is through 


Fig. 5.—Fire Pump and Controller. 
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an adjustable iron shutter in an out- 
side wall leading into an inclosed 
sheet-metal chamber where a pipe 
drilled with a great number of fine 
holes on its under side, extends 
across the chamber so that the spray 
emitted forms a water curtain. The 
water is caught in a large drip pan 
and is kept in continuous circulation 
by a centrifugal pump driven by a di- 
rect-coupled two-horsepower motor 
operating at 1,150 revolutions per 
minute. The coils for heating the 
air, occupy the end of the inclosed 
chamber farthest from the air inlet; 
this end of the chamber is open and 
the blower is placed in close prox- 
imity to this opening. Details of this 
apparatus are shown in plan in Fig. 
8. The Sirocco blower has a capac- 
ity of 13,200 cubic feet of free air per 
minute and is direct-coupled to a 5.75- 
horsepower motor operating at 400 
revolutions per minute. The starting 
panels for both motors are similar in 
construction. Both are self-contained 
with resistances at the back of the 
panel and circuit-breaker and starting 
rheostat on the front. A steel cabi- 
net is mounted on the side wall near 
the starting panels which contains 
the two double-pole single-throw mo- 
tor - starting switches. A conduit 
leads from each starting panel down 
the side wall and through the floor to 
the respective motor. 
Fire Protection and Signaling Systems. 
Under this head properly come fire 
pumps, the sprinkler system, fire-alarm 
system, burglar alarms and employees 
calls, all of which are dependent upon 
electrical operation. The fire pump 
equipment, illustrated in Fig. 5, con- 
sists of a vertical-type motor rated at 
150 horsepower, and operating at 150 
revolutions per minute, direct-coupled 
to a centrifugal pump located in a 
pit below the floor level. The pump 
has a capacity of 10,000 gallons per 
minute. The motor is controlled by 
a Sundh automatic starting panel lo- 
cated in a steel cabinet with two 
swing doors on the front. It is 
equipped with main switch, automatic 
motor-starting rheostat that can be 
manually operated if desired, and a 
circuit-breaker. The pump is ordinar- 
ily controlled by the water pressure, 
a minimum of 110 pounds starting the 
motor and a maximum of 120 pounds 


stopping it through the agency of the 


automatic starting switch. There are 
two service entrances connecting with 
the fire-pump starting panel to insure 
continuity of current supply in any 
emergency. The steel cabinet con- 
taining the starting panel is raised 
from the floor on iron supports and 
the connections with the motor are 
inclosed in conduits. 

The fire-alarm system was installed 
by the Gamewell Fire Alarm Tele- 
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Fig. 6.—Details of Service Entrance. 


graph Company and consists of 34 
type K fire-alarm boxes, a punching 
register, relays and a switchboard. 
The boxes have a glass front, which 
is broken in case of fire, when a hook 
is pulled down that starts the mech- 
anism. This operates a notched wheel 
that automatically opens the main cir- 
cuit by separating two contact springs 
normally in contact. The wheel is 
provided with notches corresponding 
to the box number, for example, for 
box 23 there are two notches, a 
space and three notches in the wheel. 
As the wheel revolves one of the con- 
tact springs drops into the notches 
separating it from the second spring 
instantaneously and opening the cir- 
cuit through a relay. The relay arm- 
ature when released closes a local 
circuit through the punching register 
and the latter punches the box num- 
ber in a paper tape. The relays are 
supported on a wall panel near the 
system switchboard. A schematic 
connection diagram is shown in Fig. 11. 
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Fig. 7.—Installation Details of Exhaust Fan. 
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Fig. 8.—Details of Air Washer. 


For supplying current to the fre- 
alarm system there is a Holtzer-Ca- 
bot motor-generator set consisting of 
a one-third-horsepower 115-volt mo- 
tor, direct-coupled to a direct-current 
15-volt generator. This set also fur- 


nishes current for the signaling sys- 
tems. It is supplemented by a stor- 
age battery for the fire-alarm system. 
The battery consists of two sets of 
22 cells each, one for use while the 
second set is charging. The motor- 


Fig. 10.—Motor-Driveh Air Compréssor. 097 =t +3 
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Punching Register 


Fig. 11.—Schematic Connection Diagram of 
Fire-Alarm System. 


generator is mounted on the top of 
the right-hand side of the battery 
rack and the switchboard, shown in 
Fig. 14, is located over the left-hand 
end. The latter consists of two pan- 
els, one for the circuits of the fire- 
alarm system and a charging panel 
for the batteries. On the former 
there are a voltmeter, ammeter, volt- 
meter switch, ammeter switch, test 
key and rheostat. The charging panel 


Fig. 13.—Method of Mounting Motors. 


contains a charging rheostat, amme- 
ter, double-pole double-throw battery 
switch, and a double-pole single-throw 
main switch. 

The watchman’s system is of West- 
ern Union style and there are burglar 
alarms placed on the stairways and 
the fire escapes. For calling heads of 
departments, the Tell-Call system 
has been installed, which consists of 


Fig. 15.—General View .of Rrinting, Department, „ia 
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Fig. 12.—Conduit Runs in Box Department. 3 
single-stroke bells located through- inch triplex pump, chain-driven from 


out the building and controlled from 
a central point. A given number of 
strokes of the bell summons a cer- 
tain employee to the nearest tele- 
phone, where he calls the switchboard 


‘operator to learn where he is wanted. 


In connection with the sprinkler 
system there is a motor-driven air 
compressor, shown in Fig. 10, for 
supplying additional pressure to the 
sprinkler mains. The outfit consists 
of a 7.5-horsepower motor operating 
at 1,150 revolutions per minute mount- 
ed on the same base with a Blaisdell 
8-by-8-inch single-cylinder air com- 
pressor running at 200 revolutions per 
minute, using silent chain drive. The 
control panel is self-contained with 
the resistance on the rear of the pan- 
el and is supported on  angle-iron 
framework. On the front of the pan- 
el there are mounted a compressed- 
air-actuated automatic switch, an au- 
tomatic starting rheostat and a cir- 
cuit-breaker. The compressed-air 
switch is connected by a pipe line to 
the compressor tank on the wall and 
so arranged that the motor and com- 
pressor are automatically started and 
stopped by a predetermined maxi- 
mum and minimum air pressure. 

Supplementing the steam pumps for 
supplying feed water and feeding the 
storage tanks there is a Dean 6-by-8- 


Fig. 


a 15-horsepower motor. This is 


shown in Fig. 1. 
Printing Department. 
For the publication of catalogs and 
other classes of work, a complete elec- 
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Fig. 14.—Details of Fire-Alarm Switch- 
board, 


trically operated printing department, 
shown in Fig. 15, is in operation. In 
the composing room, special attention 
has been given to the lighting and 
the direct illumination system is used, 
with lamps placed five feet from cen- 


16.—General View of Box-Making Department, 
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ter to center. The machine equip- 
ment in the composing department 
consists of three linotype machines, 
each driven by a one-horsepower mo- 
tor. In the department known as the 
molding room, where’ matrices of 
type forms are made, there is a ma- 
trix molding machine direct-driven 
by a three-horsepower motor. In this 
room there is also a two-horsepower 
motor driving an air compressor used 
to furnish air for cleaning purposes. 

In the press room there are three 
Miehle power presses, three Gordon 
job presses and a multicolor machine. 
The Miehle presses are the proper 
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20 Feet Center to Center of Lamps. Fig. 18.—An Arrangement of Exposed Conduit. 
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endless belt arrangement driven by a 
1.75-horsepower motor. As the cata- 
logs come in on trucks from the print- 
ing department they are fed on the 
belt and one girl at a time has spe- 
cific duties to perform; one will in- 
sert extra circulars, another place the 
catalogs in envelopes, etc. 
Box-Making Department. 

Facilities for making boxes and 
crates rapidly and cheaply is a func- 
tion of many classes of business and 
the Butler plant is no exception to the 
rule. In this department, illustrated 
in Fig. 16, group drive is used, the 
machines being grouped as follows: 


Ratings of Lamps 


a) 


Snap Switch 


Fig. 17.—Typical Arrangement of Circuits. © 


Fig. 19.—Layout of Lighting In Sub-basement. 


:size for catalog and similar work; 
two are driven by two-horsepower 
and one by a three-horsepower motor. 
Short belts with idlers constitute the 
drive. The three Gordon presses are 
driven from 0.75-horsepower motors 
by means of short belts. The multi- 
color machine, as its name implies, is 
‘used for the color printing of posters 
and advertising material and is belt- 
-driven by a One-sixth-horsepower mo- 
tor. The equipment is completed by 
a Holyoke paper-cutting machine 
‘driven by a three-horsepower motor. 

To prepare the catalogs for mailing 
a conveyor has been installed which 
handles 1,600 catalogs an hour and 
is attended Dy nine girls. It is an 


three cross-cut saws driven by a 10- 
horsepower motor; second group of 
three cross-cut saws driven by a 10- 
horsepower motor; two cross-cut saws, 
two rip saws, one box-nailing ma- 
chine and one emery grinder driven 
by a ten-horsepower motor; two box- 
nailing machines operated by a five- 
horsepower motor. The _ box-nailing 
machines are designed to drive a large 
number of nails with one operation. 
For example, a lid is laid on a box 
and it is placed in the machine and 
with one stroke the nails are driven 
in one end or side. By changing the 
position of the box the four sides of 
the cover can be nailed in four 
Strokes of the machine. 
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Motors in this department are 
mounted on brackets near the ceiling. 
The brackets, one of which is shown 
in Fig. 13, are wooden and support- 
ed by two planks bolted to the side 
wall, which slopes inward. The out- 
er end of the bracket is braced by 
angle braces to the planks and also 
by wood braces bearing against one 
of the reinforced-concrete beams. 

As an example of the electrical con- 
struction, three motors in the box de- 
partment are supplied with one feeder 
in conduit which leads to a feeder 
switch in a steel cabinet located near 
the motor. 
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Fig. 20.—Typical Arrangement of Circuits on Certain Fioors. 


This cabinet is connected with con- 
duit to a fuse cabinet adjacent. This 
contains the motor fuses as well as 
lighting-circuit fuses. From the fuse 
cabinets conduits lead to three steel 
cabinets containing the motor 
switches and_ starting rheostats for 
three motors. This construction is 
shown in Fig. 12. 

Filter System. A 

Drinking water supplied to the 
sanitary drinking fountains located 
throughout the building is supplied 
through a Bowdin single-valve filter 
in connection with two cooling tanks 
containing pipe coils and ice. The 
water is circulated by a centrifugal 
pump driven by a one-horsepower 
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motor. The controlling apparatus is 
mounted on the wall nearby; the 
starting rheostat is at the top with a 
snap switch and the fuse bow below; 
both of the latter are in steel boxes. 
The feeder comes up through the floor 
connecting with the starting appara- 
tus and a branch conduit is lead to 
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ENG: 21.—Method of Shifting Position of 
Outlet. 
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the motor near the floor. Fig. 23 
shows the arrangement of the filter 
outfit and motor wiring. 
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Miscellaneous Construction. 
Fig. 9 shows the type of junction 


box used in the building. Two typi- 
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Fig. 22.—Typical Arrangement of Lamps. 
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cal examples of the conduit layout for 
lighting may be illustrated by a sec- 
tion of two departments, as shown in 
Figs. 17 and 22. In the first the lamps 
of 25-watt and 60-watt ratings are ar- 
ranged in groups of twelve and eight 
respectively and in the second in 
groups of twelve and fifteen with 25- 
watt units. In both cases the lamps 
are spaced 20 feet center to center. 

In the basement departments open 
conduit work is largely used, and the 


MOTOR INSTALLATION—BUTLER BROTHERS’ NEW BUILDIN G. 


230-Volt Direct-Current Motors.—Exclusive of Elevators. 


No Horse- Kind of 
$ power. Drive. 
1 7.5 Individual 
chain 
1 1 |! Direct- 
coupled 
1 15 Individual 
chain 
1 1/3 Direct- 
coupled 
note (115 
volts) 
1 150 Vertical 
direct- 
coupled 
2 15 Direct- 
; coupled 
5 2 Direct- 
coupled 
5 5.75 Direct- 
coupled 
1 1.75 Belt 
3 1 Belt 
1 2 Direct- 
connected 
1 3 Direct- 
connected 
2 2 Belt 
1 3 Belt 
3 0.75 Belt 
1 1/6 Belt 
1 3 Belt 
2 10 Group 
1 10 Group 
1 5 Group 


Speed in 
Revolutions oe at 
per Application. 
Minute. 
4,150 Blaisdell 8-by-8-inch single-cylinder air compressor for sprinkler 
system. 
1,750 Centrifugal circulating pump for Bowdin single-valve filter and 
cooling tanks—drinking-water system. 
Deane 6-by-8-inch triplex pump operating in connection with 
steam pumps. 
1,750 Generator (15 volts) for fire-alarm and signaling system. 
150—2%0 |10,000-gallon centrifugal fire pump. 
410 American propeller exhaust fan; 44,946 cubic feet of air per 
minute. 
1,150 Centrifugal circulating pump for Acme purifier, cooler and 
humidifier. 
400 Sirocco blower for ventilating system; 13,200 cubic feet of air 
per minute. , 
Slow speed | Barrel conveyor. Carries catalogs past girls who place in en- 


velopes, stamp, etc. 
Linotype machines. 


Air compressor for cleaning out type racks, presses, etc. 


Matrix molding machine. 


Miehle power press for catalog and similar work. 


Same as last. 
Gordon job presses. 
Multicolor machine. 
Holyoke paper cutter. 
Three crosscut saws. 


One box-nailing machine, two crosscut saws, two rip saws, one 


emery grinder. 


Two box-nailing machines. 
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arrangement for lighting one room 
will serve as an example. Here are 


located four drops lights all con- 
trolled from a snap switch on the side 
wall. Two of the lamps are for il- 
luminating framed drawings and can 
be shut off or turned on by a push- 
button switch secondary to the snap 
switch. Fig. 18 shows the arrange- 
ment. 

In the layout of the lighting the 
principal object sought was to se- 
cure a maximum efficiency with a 
minimum expenditure for current. In 
some departments the ultimate loca- 
tion of all the lights was uncertain, so 
that the scheme for changing the po- 
sition of individual lamps from the 
regular outlets, shown in Fig. 21, was 
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Converting the Chronic Kicker. 

It is inevitable in the central-sta- 
tion business that mistakes will occur 
in serving so many customers and com- 
plaints will have to be adjusted, but 
in spite of the most stringent policies 
of service first, public be pleased, 
square deal to all, etc., it is impossible 
to eliminate the chronic kicker. How 
to deal with this class of customers is 
a problem that has been given serious 
consideration and many companies are 
experiencing gratifying results because 
of adopting definite policies in this con- 
nection. Among such companies is the 
Elmira (N. Y.) Water, Light and Rail- 
road Company which has greatly 
minimized the number of complaints 
by the adoption of progressive meth- 
ods. 

In the Bulletin of the United Gas & 
Electric Engineering Corporation, F. E. 
Tripp, advertising manager of the El- 
mira company, writes regarding the 
company’s complaint system as fol- 
lows: | 

The Elmira Water, Light & Railroad 
Company doesn’t furnish an audience 
for the oratory of the complaining pat- 
ron any more. It did for a long time. 
It was bad business. The only audi- 
ence the complainant now has is a 
gentlemanly, even-tempered, easy-go- 
ing go-between, who likes his job— 
and is welcome to it. 

The kicker has been given a new 
stage setting, too. He doesn’t stand in 
line any more under an inviting sign 
over a drafty little window, which was 
advertised as the “Complaint Depart- 
ment.” He doesn’t put wrathy ideas 
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employed. An outlet box is attached 
to the under surface of the ceiling 
over a regulation outlet box and a 
length of conduit run to a second out- 
let box for the drop light. 

Fig. 19 shows the lighting layout 
for a section of the sub-basement 
where 25-watt units are used, with an 
average spacing, center to center, of 
22 feet, arranged in groups of from 
12 to 24 lamps on two circuits each, 
with an average of eight circuits to 
one cutout cabinet. Nos. 12 and 14 
wire are used for the circuits, drawn 
into three-quarter-inch conduit. The 
basement lights are of 25, 40 and 60- 
watt ratings, spaced an average dis- 
tance of 22 feet from center to center. 
As in the sub-basement, three-quar- 
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and anarchistic sentiments into the 
minds of a dozen more who are anxious 
for a chance at the terribly bored in- 
dividual behind the counter. He 
doesn’t threaten vengeance on the com- 
pany all the way from the Public Serv- 
ice Commission down to setting his 
dog on the meter reader. All the fun 
of preparing a beautiful speech for the. 
amusement of brother kickers is past 
and gone. He has only his recollection 
that “Those were the good old days.” 

Now when he calls, or when she calls, 
if it happens to be a “she,” and very 
often she is, she is ushered into the 
tidiest little room in the whole building. 
She gets a minute to comprehend her 
surroundings. The oriental rugs, the 
unusual wicker furniture and wicker 
lamp and the restful effect of the bright 
chintz are suggestive of satisfaction 
with life. She has been dropped into 
surroundings which smother her ire 
and she gets a greeting from the pro- 


fessional adjuster which takes her 
breath away. 
Of course she is right. The bill 


seems preposterous. There must be 
some mistake. She must understand 
that in handling the thousands of 
patrons of the company the human 
frailty of erring must creep in, and it 
is not impossible that this time she has 
been the victim. When she has come 
to understand that the folks who are 
running the corporation are human be- 
ings the same as herself, she is in a 
frame of mind to receive her answer. 

She gets a square deal. They all did 
before, but they didn’t believe it. The 
little room and the everlasting study 
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ter-inch conduit is used and the same 
general arrangement of grouping is 
employed. 

What is a typical arrangement of 
lighting and circuits for the third, 
fifth, seventh and eighth floors is 
shown in Fig. 20. The lights in the 
bays are 25-watt, and those in the 
aisles are 60-watt, and are controlled 
separately from the bay lights. On 
the second or office floor aside from 
the switch cabinets, individual switch- 
es on the pillars serve to control 
those lamps located in range of the 
natural light from the windows. The 
lamps in the individual offices are also 
controlled by individual switches, 

The schedule of motors installed is 
given in the table. 
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Commercial Practice 
Management, Rates, New Business 


of human nature gives the complaint 
man his start in life. He plays every 
game on the home grounds and he 
meets one opponent at a time. It’s the 
most satisfactory thing in direct con- 
nection with the public of the many 
that General Manager Hill has intro- 
duced. 

The complaint department has a rec- 
ord book of all complaints, the date of 
their receipt and the manner and date 
of settlement. The general manager 
receives this book twice a week and 
reviews it. Every complaint is sup- 
posed to be settled in 24 hours or the 
reasons given. In every instance the 
general manager writes a letter to the 
customer, expressing the hope that his 
little matter has been satisfactorily ad- 
justed. If it hasn’t, he will thus learn. 
By this proper care of complaints they 
have been materially reduced. A card 
file of chronic kickers has been pre- 
pared. Instead of treating them as 
such, a study of why they are chronics 
is being made and every legitimate ef- 
fort is made to set them thinking dif- 
ferently. 

—e 
Comparative Cost of Candle Light 
and Electric Light. 

Engineers of the New York Edison 
Company have recently concluded a 
series of tests showing the compara- 
tive costs between candle light and 
electric light. In spite of the fact that 
candles may be purchased as cheaply 
as a cent each, this is the most ex- 
pensive illuminant available. 

One cent will furnish 2.68 candle- 
power-hours of candle light. For the 
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same money and using the drawn-wire 
Mazda lamps 120 candlepower-hours 
may be obtained, while the recently 
perfected gas-filled lamp will give 192.3 
candlepower-hours. 

The figures are the result of tests 
with six candles of the ordinary com- 
mercial types. Four were tallow and 
two were sperm. They varied from 
4.875 inches to 5.75 inches in length 
and were from 0.75 to 1.125 inches 
thick. Three cost one cent each, two 
cost two cents each and one cost 3.5 
cents. 

One of the one-cent tallow candles 
burned 2 hours and 22 minutes, an- 
other burned 2 hours, 24 minutes, while 
the one-cent sperm candle lasted 3 
hours, 47 minutes. The  two-cent 
tallow candles lasted 4 hours, 24 min- 
utes and 5 hours, 31 minutes, respec- 
tively. The 3.5-cent sperm candle last- 
ed almost 9 hours. 

The cost of electricity was computed 
at 8 cents per kilowatt-hour, the pre- 
vailing rate in New York City. 

——_2-->—_—_ 


Possibilities of Electric Fan in 
Window Dressing. 

A Boston suburban druggist is oper- 
ating an electric fan in a novel way, 
producing an attractive advertising fea- 
ture. In an inclosure formed by a 
screen erected about 18 inches behind 
a show window 20 or 25 toy balloons 
are caged, with the fan at one side of 
the window ledge directing its air cur- 
rents parallel with the window, and 
slightly below the horizontal. The 
“breeze” serves to cause the balloons to 
rise and fall in a continuous, dancing 
procession, creating interest and won- 
der on the part of the spectators out- 
side to whom the fan is hidden. A cord 
network in front of the fan provides 
against harmful contact from the bal- 
loons. 

a 


Cheap Energy for Cooking in 
Minnesota. 

An offer was made June 18 by the 
Otter Tail Power Company, which sup- 
plies the city light plant at Fergus 
Falls, Minn., with the electrical current, 
to reduce the cost of current consumed 
in cooking to 1.5 cents per kilowatt-hour 
for the first 100 kilowatt-hours, 1.25 
cents for the next 100, and 1 cent for 
all above 200 kilowatt-hours, provided 
the city would reduce the price to con- 
sumers to 2.5, 2 and 1 cents per kilo- 
watt-hour, respectively. The present 
cooking rate is 3 cents per kilowatt- 
hour. 

—_——__2<--e———__—__——- 


The stockholders of the Cambridge 
(Mass.) Electric Light Company have 
voted to increase the capital stock from 
$900,000 to $1,100,000 by issuing 1,000 
new shares at $200 each. 
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Air-Lift Pumps as a Central- 
Station Load. 


Pumping by compressed air with the 
air-lift pump is a method that has been 
in use to some extent for a number of 
years, but the subject is one on which 
there is comparatively little information 
published. In general, such a pump con- 
sists of a pipe submerged in a well or 
body of water with a smaller pipe de- 
livering compressed air into the bottom 
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air compressor may be arranged to fur- 
nish air to several wells and be auto- 
matically controlled. There are two gen- 
eral methods of automatic control, elec- 
trical and electro-mechanical. The for- 
mer arrangement consists of a pressure 
gauge with make-and-break contacts 
which close circuits through an electric- 
ally-operated main switch, that in turn 
closes the circuit through the motor and 
an automatic starting rheostat. When a 


Ingersoll-Sergeant Standard Air Compressors. 
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Class Diameter of Cylinder’ 
and Inches 
Type 
High Low 
10% 
B 
Straight 12% 
Line, Belt 
Driven 14% 
16% 
10% 
D-1 12% 
Duplex and 
Half Duplex 14% 
Driven 16% 
18% 
20% 
104% 16% 
11% 184 
D-2 141% 22% 
Duplex 
Compound, 15\% 25% 
Belt Ra hare 
Driven 17% 28% 
184 30% 
20% 32% 
6 
E = 
Straight 8 
' ine, 
Belt 10 
Driven 
12x% 
6 
8% 
po eis ee ee 
uplex, 10K 
Belt eves ise en REE Oe REE N 
Driven 12% 
14% 
16% 
7 10 
9: 144x 
J-2 4 
Duplex 10% 16% 
Compound, nnn a a 
Belt 12% 18% 
Driven anh eee 
1444 22% 
16% 254 


Ca ce] VORE | HORSE- 
air, per Pressure | POWER '’ 
177 |. 50-100 | 23-35 
rn ua 285 50-100 | 37-57 
wk | | 16 381 50-100 | 50-76 _ 
498 50-100 | 65-100 _ 
325 | 60-100 | 50-67 
568 | 60-100 | 81-108 
763 65-100 | 113-146 _ 
994 70-100 | 154-189 
18% 1338 70-100 | 207-256 _ 
1674 70-100 | 259-320 
444 | 80-100 | 65-72 | 
638 | 80-100 | 93-104 
~ais 925 | 80-100 | 134-150% 
~ 254 1205 | 80-100 | 174-194 4 
1622 | 80-100 | 235-263 
1857 | 80-100 | 269-300 
2130 | 80 | 300 
~ 2 45-100 4-6 
69 | 50-100 | 9%-14 
134 55-100 | 19-27 | 
233 | 60-100 | 35-47 
58 | 50-100 | 7-11 | 
140 | 55-100 | 19-27 
272 | 60-100 | 39-53 | 
472 | 60-100 | 67-90 | 
680 | 65-100 | 101-130 
~ 135 | 986 | 70-100 | 153-190 
81 | 80-100 | 12-14 
215 | 80-100 | 31-35 _ 
348 | 80-100 | 51-57 _ 
~ 526 | 80-100 | 77-86 
841 | 80-100 ! 121-138 
1205 | 80-100 | 176-198 


end. The column in the pipe is a mix- 
ture of liquid, and air in the form of vari- 
ous sized bubbles, which makes the col- 
umn lighter than the body of liquid, con- 
sequently the liquid in the pipe will rise 


higher than the surrounding surface and. 


a continuous flow results. 

There are no moving parts in an air- 
lift pump which makes it especially adapt- 
ed to handling dirty water, sewage, oil, 
and acid and alkali solutions. The air 
is furnished by an air compressor which 
preferably should be motor driven. One 


predetermined maximum or minimum 
pressure has been reached the motor will 
be stopped or started as the case may 
require. 

The mechanical method of control con- 
sists of a compressed-air operated main 
switch which is connected to the air re- 
ceiver by a small pipe line. The switch 
is closed and the motor started when a 
predetermined minimum pressure has been 
reached, and is opened and the motor 
stopped when the maximum pressure is 
reached. The automatic main switch, 
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rheostat and fuses or circuit-breakers are 
generally mounted on a slate panel sup- 
ported by angle-iron or pipe frame work. 

Air compressors are inherently slow- 
speed machines so that a small motor 
pulley for belt driving is necessary. The 
belt is generally short and an idler pulley 
is used to secure the necessary arc of con- 
tact of the belt on the motor pulley. 

The accompanying table gives the 
characteristics and horsepower require- 
ments of a well known line of compres- 
sors. 

There are several governing factors in 
the design of air lifts, which are impor- 
tant from the standpoint of efficiency and 
economical operation. In general the 
ratio of the main pipe of the lift to that 
of the air pipe should be about 0.16 and 
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the submerged portion of the lift, that 
is the pipe below the surface of the liquid, 
should be from 55 to 80 per cent of the 
total length of the pipe with 65 per cent 
as about the most economical figure. It 
is also well to keep the velocity of the 
air within 4,000 feet a minute and where 
the height of the lift exceeds 180 feet to 
use two air-lift pumps in series. 
Formulas for determining the amount 
of air required and for calculating the 
amount of water that will be lifted when 
the other factors are known are: 
C—HW~16.8, and 
= 8.24C S—H’, in which 
W=Cubic feet of water raised per minute, 
C=cubic feet of air required per minute, 
H=height of lift above water level in feet, 
S=submergence in feet. 
Assume that it is desired to raise 100 
cubic feet of water a minute to a height 
of 100 feet. As 100 cubic feet of water 


are equivalent to 643 gallons per minute,’ 


or 925,920 gallons in 24 hours, then sub- 
stituting in the first formula, 
C—100 100--16.8=595.2 cubic feet. 
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Referring to the air compressor table 
we find that a J-1 duplex with a capacity 
of 680 cubic feet per minute comes the 
closest to meeting the requirements and 
that the maximum horsepower needed is 
130, which will be the size of the motor 
required. 

To illustrate the working of the second 
formula assume that we have available 
an air-lift pump with a lift of 80 feet 
and a submergence of 50 feet, and an air 
compressor capable of delivering 100 
cubic feet of air per minute. Then the 
amount of water lifted a minute will be, 
W = (8.24X 100X50) --80°= 6.4 cubic feet. 

The accompanying chart shows the 
amount of air required in cubic feet per 
minute to lift water to heights up to 200 
feet in quantities from 25 to 175 cubic 
feet per minute. To use the chart fol- 
low the horizontal line representing the 
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companies and proving to be a trade- 
getter. The sign is on Fourth Street, 
between Walnut and Chestnut Streets, 
at the rear of Lincoln Park, a small 
breathing space next to the Govern- 
ment Building. It is exceedingly con- 


spicuous. 
te ___—- 
Successful Percolator Sale in 
Lancaster. 


A special sale of electric coffee per- 
colators has produced highly gratify- 
Edison Electric 
Company, of Lancaster, Pa. A small 
reply post card accompanying the 
customers’ electric light bills on March 
1 carried the announcement that a reg- 
ular standard $5 Westinghouse perco- 
lator would be sold during the follow- 
ing 60 days at the low price of $2.98. 
This advertising effort was accentuated 
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Chart for Computing Amount of Air Required for Lifting Water Various Heights. 


height of the lift to the left until it inter- 
sects with the diagonal representing the 
quantity of water to be lifted; the cubic 
feet of air required will be found in the 
horizontal row of figures at the bottom of 
the chart. 
E E Se 

Electric Sign As Business Getter. 

Interesting use of the electric sign 
by which one mercantile district in- 
vades another is to be noted in Louis- 
ville, Ky., where the Market Street 
improvement Association has gone 
into Fourth Street with a big sign in 
an effort to divert trade from that 
thoroughfare to the other. The plan 
was decided upon at the last meeting 
of the Market Street Association, com- 
posed of the retail merchants on that 
street, and the decision provided for 
displaying on the big board of the Fed- 
eral Sign System the slogan: “It pays 
to buy on Market Street.” This is the 
trade-getting motto which has been 
adopted all up and down Market Street, 
is used in the advertising of all these 


by a large illuminated bill board in the 
city “Square” as well as by a large 
poster card, 22 inches by 28 inches, 
conspicuously and freely displayed, 
bearing similar announcement. Two 
window displays in operation during 
the sale were designed to give further 
publicity to the sale. A percolator 
folder with special imprint also accome 
panied the April 1 bills. 

The company’s outside sale force was, 
instructed to call the customer’s atten- 
tion to the sale, but a strict canvass 
was imposible for various reasons and 
was, therefore, not followed out. 

When tabulations were made at the 
close of the sale on April 30 a record 
of 203 percolator sales had been made. 
These figures were considered very 
satisfactory, especially in view of the 
fact that during the preceding ten or 
twelve months two Philadelphia news- 
papers had given away in the Edison 
Company’s territory as premiums with 
their papers more than a thousand 
(non-electric) percolators. 
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Appliance Campaign in Philadel- 
phia. 

Encouraged by a vacuum cleaner 

campaign during which 862 machines 
were sold in a single month, the 
Philadelphia Electric Company is now 
concentrating its efforts on the sale of 
three appliances, selected with a view 
to their convenience for summer use. 
Special prices are made on a standard 
electric iron, a toaster and a utility 
grill, either separately or in combina- 
tion, and easy terms are allowed when 
desired. 
. As in the cleaner campaign, extra ad- 
vertising is being run in the news- 
papers and special leaflets are being 
sent by mail to prospects. 

Special attention is also being given 
the sale of electric fans both for homes 
and business. Advertising directed to 
storekeepers contains the suggestion, 
“Don’t wait to swat the fly. Install 
electric fans in your store and keep the 
flies out.” 

——_—_—_-»---——__—_- 


Electrical Power in Norway. 

The latest available statistics show 
that on June 30, 1914, there were 1,427 
electric power plants in Norway, with 
a total capacity of about 560,400 kilo- 
watts. About 61,100 kilowatts were used 
for lighting and 228,900 for electro- 
chemical purposes. During 1914 172 
new electric power plants were com- 
pleted. 

According to the latest estimate, the 
whole of Norway has at least 6,000,000 
horsepower easy to develop by hydro- 
electric works. Of this 750,000 horse- 
power was already developed in 1913, 
and by this time the amount is probably 
over 850,000. The per capita horsepower 
for all Norway is estimated at 3 horse- 
power. Further development is hin- 
dered by the sparseness of the popula- 
tion, necessitating extensive wiring. 
The people want electric light, but are 
not educated to the uses of electric 
power for other purposes, and lighting 
alone cannot be made to pay. All the 
canneries in Stavenger City employ 
electric power. 

A feature of the Norwegian law is the 
provision which requires electrical wa- 
terpower plants to give 5 per cent of 
their power to the state and 5 per cent 
to the municipality. 

—o 
Berlin’s Battery-Driven Barges. 

A type of long, shallow electric 
treight barge is in considerable use for 
carrying bricks and other building ma- 
terial to Berlin. It is stated to give 
good service on trips of about seventy 
miles, at an average rate of three miles 
per hour. The hull is of steel, 123 feet 
long, 14.5 feet beam, and 6 feet deep, 
with a draught of less than 5 feet, and 
cach barge has a displacement of 250 
tons. A special lead-lined ventilated 
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tattery chamber in the stern measures 
14 by 10 by 5 feet, and provides ac- 
commodation for a storage battery of 
80 cells, each weighing 265 pounds. 
The cells, which have a capacity of 800 
ampere-hours, supply current to an 
eight-horsepower motor, driving the 
propeller at 120 to 150 revolutions per 
minute. 
tee Se ee 


Electrically Operated Machinery 
Used in Building Baseball 
Park. 


Construction of the “Braves Park,” 
for the Boston National League Base- 
ball Association, now going forward, is 
of reinforced concrete. The grand 
stand and pavilion will have a seating 


and 


Motor-Driven Mixer 
Elevator for Buliding Grandstand. 


Concrete Tower, 


capacity of 45,000, claimed to be the 
largest in the United States devoted to 
the uses of “the national game.” 

Concrete is mixed and elevated by 
means of two Ransome mixing ma- 
chines with towers 60 and 75 feet high, 
respectively.’ The material is dis- 
charged from the elevator into a hop- 
per near the top of the tower, flowing 
thence by gravity to the work through 
chutes. Each machine has a capacity of 
about 200 cubic yards of concrete a day, 
and is operated by a 35-horsepower 
Westinghouse induction motor on 220- 
volt energy obtained from the Boston 
Edison Company. 

A field sawmill, where lumber is cut 
and trimmed preparatory to construct- 
ing the forms for concrete work, is op- 
erated by a seven-horsepower General 
Electric induction motor. A temporary 
transmission line was constructed 
across the grounds. 
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Central-Station Power for Unload- 
ing Ships at Low Tide. 

Ten Reno freight elevators for un- 
loading goods, by hand trucks, from dis- 
charging steamers, are installed at piers 
of the Merchants & Miners Transport- 
ation Company at Boston, Mass. 

The conveying apparatus, which car- 
ries the loaded trucks up inclined gang- 
ways, is operated principally when the 
tide is low, as at other times the gang- 
way is sloping toward the dock. The 
gangways are suspended on chains and 
are adjusted to suit tide conditions, 
which here have a range of 8 to 11 feet. 
A 10-horsepower Otis motor, operating 
on 440-volt, three-phase, 60-cycle energy 
obtained from the Boston Edison Com- 
pany, drives each conveyor. Motor and 
starting switch are installed in sep- 


arate wooden boxes, with inclosed 
belt connecting with the gear 
pulley. The starting apparatus 


gives two speeds to the motor, of 600 
and 1,200 revolutions per minute. Each 
conveyor accommodates 7 or 8 trucks at 
one time. 

—_—____.--e—___— 

Line Extension at Minneapolis. 

Work has been started on a trans- 
mission line by the Minneapolis Gen- 
eral Electric Company which will con- 
nect the communities of Osseo, Rock- 
ford, Delano, Watertown, St. Boni- 
facius and Waconia to its lines. The 
line which will be 65 miles in length 
will be completed, it is expected, by 
November 1. 

During the week ending June 4 the 
company secured contracts for 279 cus- 
tomers with 186 kilowatts lighting load 
and 110 horsepower in motors and took 
orders for wiring 39 already built 
houses. During the week a net gain 
in connected motor load of 900 horse- 
power was made, including 621 horse- 
power for the Minneapolis Steel Ma- 
chinery Company, 140 horsepower for 
the City of Minneapolis, 110 horse- 
power for Swift & Company and 25 
horsepower (additional) for the Min- 
neapolis Tribune. 

—___—_--e—___ 
Commonwealth Company Displaces 
Municipal Plant. 

By a vote of 228 to 94 the city of 
Winnebago, Minn., has abandoned 
municipal electric lighting. By that 
large majority the citizens decided to 
dispose of the municipal distributing 
system to the Commonwealth Power 
Company, of Mankato, for the consid- 
eration of $10,000, and to give the 
company a franchise to furnish light 
and power to the city. The decision of 
the voters was reached after a stringent 
campaign. The election was held un- 
der a law passed at the last legislative 
session. The company will immediate- 
ly proceed to extend its Jine from Am- 
boy to Winnebago. 
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Specification Form for Residence 
Wiring. 

The Minneapolis Electrical Board has 
prepared a standard form of specification 
and schedule for residence wiring for the 
convenience of house owners, contractors 
and others in arranging for “pias on elec- 
trical wiring. 

The Minneapolis Electrical Board was 
organized about two years ago, and is 
made up of the chief electrical inspector 
of the city and representatives of the cen- 
tral station, electrical contractors, jobbers, 
supply dealers, electric fixture dealers and 
electric sign manufacturers. Its purpose 
is to act as a neutral body for various 
electrical interests of the city and develop 
the industry along broad lines. 

Specifications for house-wiring have 
been formulated and following this is a 
blank schedule shown herewith, providing 
for the number of outlets and the equip- 
ment in each room of a residence build- 
ing. The schedule is followed by direc- 
tions for filling in. The specifications are 
as follows: 


Specifications for Residence Wiring. 


Bids are requested for furnishing and 
installing all electrical equipment as here- 
inafter specified for the ................. 
residence, located at 


ee a ee ee eee ee , 19. 

I. GENERAL CONDITIONS._No 
fixtures, drop cords or sockets are in- 
cluded in these specifications, but all 
switches and receptacles are to be fur- 
nished and installed, and installation made 
complete from point of service entrance 
to the fixture outlets. All work must be 
done in accordance with the City Elec- 
trical Ordinance, and with the published 
“Regulations for Electric Service’ now 
in effect as issued by The Minneapolis 
General Electric Company, and subject to 
the approval of the owner and the City 
Electrical Inspector. 

The owner reserves the right to reject 
any or all bids. 

II. SERVICE.—Contractor will be 
held responsible for obtaining from The 
Minneapolis General Electric Company, 
the correct location of the service en- 
trance and also the kind of service which 
will be available. 

II. METER CONNECTIONS.—Pro- 
visions for the meter or meters should be 
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Electrical Construction 
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in accordance with “Article V, Meters,” 
in “Regulations for Electric Service.” 
Meter boards should be built in as part 
of the house and, preferably, should be 
placed in position before the walls are 
plastered. Meter wires should be carried 
through the board from the rear at points 
convenient for connecting to the meter 
or meters. All meters are to be located 
in rear hall or basement. 

IV. RECEPTACLES AND THEIR 
CAPACITY.—Receptacles shall be of 10 
amperes capacity, having an insulated 
barrier between their two live parts. 

V. CUTOUTS.—Branch cabinets 
should be. placed in a dry, accessible loca- 
tion, not adjacent to plumbing fixtures. 

VI. FIXTURES.—To provide a stable 
foundation for fixtures where gas pipe is 
not present, a board should be securely 
fastened between joists and immediately 
back of the lath and plaster wherever 
outlets occur. Those wires which are to 
be used by the fixture hanger should be 
indicated with a tag securely fastened to 
the ends. All other splices should be 
soldered and taped by wiring contrac- 
tor. 

VII. JOINTS.—AIl joints and connec- 
tions must be well made, soldered and 
thoroughly insulated with rubber and fric- 
tion tape. 

VIII. LIGHTING CIRCUITS— 
Where an applicance circuit is specified 
(See Article IX), 16 sockets may be used 
on each lighting circuit, but if no appli- 
ance circuit is provided, only 12 sockets 
will be permitted on each lighting circuit. 
Contractor, in designing his circuits, 
should consider only the maximum num- 
ber of sockets stipulated in the column 
“Sockets.” 

IX. APPLIANCE CIRCUIT.—An in- 
dependent circuit to be used exclusively 
for electric appliances shall. be run from 
the branch circuit cabinet with No. 14 
wire to provide service for the baseboard 
and wall receptacles stipulated in the 
schedule below. This schedule calls for 
only the essential equipment which every 
residence should have, and does not in- 
clude the many additional features which 
may be added at the option of the owner. 
Directions for Filling in Specifications. 

1. Send two sets of specifications to 
each of two or more contractors for bids. 
Care should be taken that all copies are 
alike. 

2. Fill in the blank spaces in first para- 
graph of specifications. 

3. Draw a line through the name of 
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each room in the Schedule which does 
not appear.in your house. 

4. If you wish to change the equip- 
ment designated for any particular room, 
draw a line through the printed name and 
write the name of the room in one of 
the blank spaces provided under “Changes 
or Alterations” and opposite it insert 
figures in the columns which will give 
you the equipment desired. 

5. If the schedule does not include all 
the rooms which appear in your house, 
insert the name of the rooms in the blank 
spaces provided under “Additions” and 
designate by figures, in the proper col- 
umns, the equipment desired. 

6. The contractor will insert the 
amount of his bid, sign the specification 
and return both copies. Upon awarding 
the contract, the owner will signify his 
acceptance by signing and returning one 
copy to the successful bidder. 

7. When selecting fixtures, show your 
copy of the specifications to the fixture 
dealer, and he will then know the number 
and capacity of the fixtures for which 
your house is wired. 

8. The column “Total Watts” refers 
to the approximate aggregate size of the 
lamps needed to provide suitable illumi- 
nation, i. e. “Living room, 200 Watts,” 
may be lighted with five 40-Watt lamps, 
or one 60-Watt and four 40-Watt lamps, 
or two 40-Watt and four 25-Watt lamps, 
etc. In houses with small rooms, the 
wattage stipulated may be greater than 
necessary. 

9. The Sales Department of The Min- 
neapolis General Electric Company, or 
any reliable electrical contractor, will 
gladly give you further information. 
They are interested in seeing that you 
obtain only what will best satisfy your 
requirements. 

We, the undersigned, hereby agree to 
furnish and install the above in accord- 
ance with all the regulations imposed un- 
der these specifications for the sum of 
Rea came a ou ees ($.........) Dollars, 


but in no case shall final payment be re- 
quired, until all work is completed in ac- 
cordance with this specification. 
Firm 
By 
Address 
Telephone 
Accepted by 
Owner 
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Upon the back of the sheet are given 
recommendations for assistance in deter- 
mining upon the necessary equipment, as 
follows: 

Recommendations for Residence Wir- 
ing. 

These recommendations are issued for 
the guidance of those contemplating the 
installation of electric service in an av- 
erage-sized residence. Many of the con- 
veniences and economies in the use of 
electric service cannot be obtained unless 
the wiring is intelligently designed and in- 
stalled. It is the intention to acquaint the 
prospective consumer with the essentials 
of a good, simple installation. The re- 
verse side of this sheet is in the form 


of a specification to be used in obtaining. 


figures from as many contractors as de- 
sired. On this side will be found explicit 
directions for filling in the blank spaces 
provided. Two copies should be sent to 
each contractor from whom bids are re- 
quested, and it is recommended that they 
be sent to at least two firms. By the use 
of this specification, contractors will bid 
on specifications that call for definite ma- 
terial and workmanship and the owner 
will be in position to decide which firm 
should obtain the business. 

To enable the owner the better to fill 
in the specification, a brief description of 
the equipment which should be included 
in the various rooms of a three to eight- 
room house, is outlined below. 

Appliance Circuit.—This is a circuit to 
supply current for operating toasters, 
flat irons and other electric appliances. 
When installed at the time the house is 


wired, it seldom adds anything to the 
cost, as the number of lighting circuits 
can be reduced in any installation when a 
circuit is provided for the use of ap- 
pliances. With the rapid growth of elec- 
tric appliances, an independent circuit for 
their use is becoming essential. 

Porch.—The light is generally located 
on the ceiling and controlled by a switch 
just inside the front door. This light is 
desirable for illuminating the porch and 
house number and also affords to the 
house and its occupants certain protection 
from burglars. 

Reception Hall or Parlor—A center 
ceiling outlet controlled by a switch lo- 
cated adjacent to the porch light switch, 
and also a second switch at the head of 
the stairs. By means of this arrange- 
ment the hall light may be turned on 
or off from either downstairs or upstairs. 
These are what are known as “three- 
way” switches. In a one-story house 
a three-way switch is not required. 

Living Room.—A center ceiling outlet 
controlled by a double wall switch lo- 
cated near the entrance to the room. By 
the use of two switches on the center fix- 
ture, part of the illumination can be dis- 
pensed with when not needed, where with 
but one switch it would be necessary to 
burn all the lights or none at all. A 
baseboard receptacle is also convenient 
for the attachment of a table lamp, a fan 
or a vacuum cleaner. 

Dining Room. —A center ceiling outlet 
controlled by a wall switch is essential. 
If desired, wall outlets may be provided 
for decorative lighting. A baseboard re- 


peee 


ceptacle is recommended for a toaster 
and other cooking utensils. 

Kitchen. —A center ceiling outlet con- 
trolled by wall switch located near the 
entrance door will provide general illumi- 
nation. One or more wall outlets are 
convenient when placed near the sink or 
table. Also a wall receptacle is needed 
for an electric flat iron or kitchen utensils. 

Pantry—A center ceiling outlet for 
general illumination. This may be con- 
trolled by a key or chain socket or by wall 
switch. 

Upper Hall—Either ceiling or side 
wall outlet for general lighting of the 
hall and stairway, controlled by a switch 
placed at the head of the stairs near the 
three-way switch controlling the recep- 
tion hall light downstairs. If desired, 
this light may also be controlled by 
three-way switch located at the foot of 
the stairs. 

Bed Rooms.—A ceiling outlet for gen- 
eral illumination and controlled by a wall 
switch located near the entrance door. 
One or more wall outlets may be provided 
for special illumination. A baseboard re- 
ceptacle may be installed for convenience 
during sickness. 

Bath Room.—One or, preferably, two 
wall outlets located on either side of the 
mirror and controlled by a wall switch. 
If desired, a baseboard receptacle will be 
found convenient for an electric water 
heater, a curling iron or vibrator. 

Basement—One or more outlets con- 
trolled by a switch at the head of the 
stairs. This enables you to enter or leave 
the basement in safety. 
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Laundry.—A ceiling or side-wall outlet 
for general illumination. There should 
also be a wall receptacle to operate a 
washing machine or a flat iron. 

General—Wall switches are a great 
source of convenience and they add little 
to the cost of installation. The flush- 
type push-button switch is recommended 
except for the attic or basement, where 
the snap-type switch (which is slightly 
cheaper), may be used. | 

Consideration of these suggestions will 
add materially to the convenience and 
economy of electric service. It is hoped 
that this information will enable the con- 
sumer to take advantage of many desir- 
able features which are often lost sight 
of or purposely omitted by a contractor 
in order that he may obtain the business 
by doing it at a lower cost. When bids 
are requested from several contractors 
and each contractor is bidding on the 
same specification, he is bound under the 
contract to provide certain equipment and 
to install it as stipulated. Under this ar- 
rangement he cannot take advantage of 
the consumer’s ignorance by giving him 
an installation with which he can only 
partially realize the many advantages of 
electric service. 

In building a new home the entire elec- 


Store of Independence Electric Supply Com- 
pany. 


tric installation forms an item of approxi- 
mately only two per cent of the cost, and 
the little additional expense required to 
provide a complete system is entirely out 
of proportion to the advantage and com- 
fort which it adds to the home. 
Se a ee ee 


New Quarters for Independence 
Company. 

The Independence Electric Supply 
Company has recently moved into new 
quarters on West Lexington Street, 
Independence, Mo., where a long show 
window gives exceptional opportunities 
for displays. During June the com- 


pany is especially displaying electric 
fans, with the fixtures quite clearly 
visible overhead from the road. West 


Lexington Street is on the National 
Old Trails Road, the chief thoroughfare 
for transcontinental automobile travel 
to the California fairs. 

An exterior 
is shown 


view of the new store 


above. 
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Bureau of Standards to Investi- 
gate Fuse Question. 

Notice of a public hearing on a joint 
appeal of Underwriters’ Laboratories 
and the Economy Fuse and Manufac- 
turing Company to the Bureau of 
Standards has been issued by the act- 
ing director of the Bureau to manufac- 
turers of cartridge fuses, and to elec- 
trical inspection departments of munic- 
ipalities and underwriters’ associations, 
as follows: 

Underwriters’ Laboratories and the 
Eonomy Fuse and Manufacturing Com- 
pany have jointly appealed to the Bu- 
reau of Standards for decision on the 
following question: 

“Has it been shown that the use of 
the fuses manufactured by the Econ- 
omy Fuse and Manufacturing Com- 
pany results in no greater fire or acci- 
dent hazard than the use of other cart- 
ridge inclosed fuses at present listed as 
standard by Underwriters’ Labora- 
tories?” 

The evidence on which the decision 
will be rendered will include that which 
is presented by Underwriters’ Labora- 
tories, by the Economy Fuse and Man- 
ufacturing Company, by any other man- 
ufacturers of cartridge-inclosed fuses, 
and by state, city, or insurance in- 
spectors—all such evidence being sub- 
ject to investigation or check by the 
Bureau of Standards as it may see fit. 

In accordance with this arrangement 
there will be a public hearing at the 
Bureau of Standards, Washington, 
D. C., July 8, 1915, beginning at 10 
a.m. You are invited to be present at 
this hearing and to present any state- 
ments of fact or results of experience 
which have a direct bearing on the 
question at issue. Written statements 
will be received by the Bureau on or 
before the above mentioned date in lieu 
of personal attendance at the hearing. 
Written arguments in rebuttal of any 
statements made at the hearing may be 
filed with the Bureau within 15 days 
after the date of the hearing. 


> 


Inspection in Boston. 


The Massachusetts Legislature, re- 
cently prorogued, passed an act which 
authorizes the Boston Wire Commis- 
sioner to collect reasonable fees for all 
permits and licenses issued by him, and 
for the inspection of electrical work 
done under these licenses and permits. 
The same official is given exclusive au- 
thority to grant location for under- 
ground wires, cables and conduits, and 
has authority after hearing, to direct 
alteration in locations. 

The City Council of Everett, Mass., 
is empowered to designate an official, 
to have exclusive authority to super- 
vise the removal of all wires and cables 
and poles from 


specified streets. 
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A Model Factory Substation. 


The increasing motor-equipment of 
industrial plants with central-station 
service calls for substation provision by 
which the energy is switched, measured 
and controlled with best efficiency, and 
at the same time with the maximum of 
simplicity and safety. These condi- 
tions have been met admirably in the 
case of the Coes Wrench Company, at 
Worcester, Mass., where a substation 
that might serve almost as a model for 
similar factories is operated to pro- 
vide for this extensive plant, producing 
wrenches and machine knives of high 
quality. 

The structure is of brick with slate 
roof, recently erected, near the street 
in a corner of the mill yard. The di- 
mensions are 20 by 22 feet, the building 


Wrench Company. 


Switchboard of Coes 


consisting of a single 12-foot story and 
a basement 6.5 feet high. 

The upper or ground floor is divided 
into a switchboard room and a com- 
partment for the transformers and a 
motor-generator. The basement is de- 
voted to the housing and classification 
of the power lines, and here the note- 
worthy feature is the ready accessibility 
of the incoming and outgoing lines and 
the switchboard connections. 

The Worcester Electric Light Com- 
pany’s 2,300-volt cables enter the base- 
ment and are carried through iron con- 
duit, which follows the wall and ceil- 
ing, to a 2,300-volt switch on the board. 
Thence the lines pass to the transform- 
ers through bushings in the floor; 
thence back to a 440 and 110-volt switch 
on the board; thence to the buses at 
the back of the board, whence the in- 
dividual power and lighting circuits are 
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fed through their respective oil switches. 


The switchboard room, which is 20 
by 11.5 feet, contains a gray marble 
switchboard, 14 feet long, and set 4 
feet 10 inches in front of the partition 
wall, giving a minimum clearance of 2 
feet 9 inches between the fittings and 
the wall. There are two main circuit 
control panels and other panels each 
carry a switch which controls a depart- 
ment in the mill. The services to the 
mill are contained in fiber conduit laid 
in the ground in cement; the lines as 
they leave the basement are brought 
together in a concrete duct erected on 
brick piers about three feet above the 
floor. The five power circuits are 
mainly of No. 2 copper. One feeder 
provides for 110-volt lighting service 
and runs to feeder boxes in the several 
departments, whench individual circuits 
are distributed. 

The substation transformer equip- 
ment consists of three 50-kilowatt Gen- 
eral Electric units rated at 2,300/440 
volts, and one 20-kilowatt Westing- 
house transformer rated at 2,300/110 


Back of Switchboard. 


= volts. A Holtzer-Cabot motor-gener- 
ator, rated at one kilowatt, provides 
alternating current to ring the call-bell 
system in the mills, and direct current 
for charging telephone batteries and 
energizing magnetic chucks in the 
wrench works. 

The switchboard room is lighted by 
four 60-watt Mazda lamps installed 
near the ceiling in Holophane reflectors 
and by three 25-watt Mazdas on wall 
brackets 7 feet above the floor. The 
transformer room, which is 20 by 10 
feet, is lighted by two 40-watt units at 
the ceiling and a 25-watt wall-bracket 
lamp. 

The Coes plant includes a second fac- 
tory group, a quarter of a mile distant 
from the substation and Mill No. 1. 
This group is provided with power 
service by a 2,300-volt line of No. 2 
hard-drawn copper wire installed on 
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Motor-Generator Set. 


five 60-foot steel towers. The cables 
are tapped off the incoming central-sta- 
tion mains in the substation basement 
and are carried in two-inch iron conduit 
to join the aerial cables at specially 
designed dead-end brackets secured to 
the wall under a slate-roofed projecting 
kood with about 18 inches overhang. 
The cables emerge from the substation 
through bushings which are set in the 
under side of this hood, which provides 
a protection from snowslides and from 
ice-formation in storms of freezing rain. 

The transmission line terminates at 
the last of the five towers in a pothead 
and two-inch conduit runs to a man- 
kole at the foot of the tower, whence 
it is carried in fiber duct laid in con- 
crete, through two manholes in the 
yards, to the mills. The elimination of 
aerial wires is obviously of advantage 
in case of fire. 

A transformer house at this mill con- 
tains three 150-kilowatt Westinghouse 
units which provide for the step-down 
of the 2,300-volt primary potential to 
440 volts for motor service. Lighting 


Outgoing Lines of Transmission System. 


property. 
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wires are carried on the transmission 
towers from the substation. 
Edward Searle is the company’s elec- 
trician. 
—__~--»—____ 
Wooden Molding Barred From 
Louisville. 


According to the announcement of 
the city building inspector of Louis- 
ville, Ky., the provision of the code 
which will prevent use of wood molding 
in wiring buildings anywhere in the 
city, and the supplemental regulation of 
the county and insurance /authorities 
against use of wood for this purpose 
anywhere in the county, becomes ef- 
fective on July 1. The contractors of 
the city had four months to make ready 
for the change and the end of June will 
find stocks of wood molding exhausted. 

a a 
Among the Contractors. 

The Childers & Waters Electrical 
Company, Louisville, Ky., has become 
local distributor, the territory including 
Kentucky and a part of Indiana, for the 


Transformers in Substation. 


“Brascolite” line of fixtures. Right away 
the company received an order for in- 
stallation of four and another for ten, 
one of these to go in a private resi- 
dence. C. C. Childers thinks so well of 
the fixture as a dining-room lamp that 
he is installing one in his own home. 


The Harry I. Wood Company, Louis- 
ville, Ky., has just contracted for in- 
stallation of the lighting systems for the 
Louisville & Nashville Railroad Com- 
pany in a new freight station, a new. 
passenger station and yards at Lewis- 
burg, Tenn., as well as for 17 one-lamp 
lighting standards in the yards. This 
company has begun wiring at the mill 
of Gamble Brothers, lumber dealers and 
mill men, in Highland Park, south of 
Louisville, for the electrification of that 
This installation calls for 
about 200 horsepower. 
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COLORADO. 

The Colorado Springs Light, Heat 
and Power Company has been notified 
that an investigation into the reason- 
ableness of the rates, rules and regula- 
tions and practices of the company, and 
into the adequacy of the service has 
been instituted by the Commission. 


DISTRICT OF COLUMBIA. 

The Potomac Electric Power Com- 
pany was authorized to discontinue the 
payment of interest on a deposit as 
soon as a depositor ceases to be a cus- 
tomer. The Company is to place on its 
bill closing the account of a customer 
the notice: “Please call for deposit if 
one has been made.” 

Chesapeake and Potomac Telephone 
Company. A preliminary injunction to 
prevent the Chesapeake and Potomac 
Telephone Company from terminating a 
contract for unlimited flat-rate business 
service, was denied by Justice McCoy 
of the District Supreme Court in a de- 
cision rendered June 18. When the 
public utilities act went into effect there 
were about two hundred of the flat-rate 
contracts, as compared with 6,900 meas- 
ured-rate business contracts. A test 
suit was brought on behalf of the hold- 
ers of the flat-rate contracts, asking 
that the company be enjoined from 
terminating the contract until a lawful 
hearing and determination of the ques- 
tion of rates had been held by the Pub- 
lic Utilities Commission. 


IDAHO. 

Investigation of Electric Rates. The 
investigation to determine rates for 
electric service in southern Idaho has 
been postponed until October 11, 1915. 
This action was taken because of the 
changing situation incident to the trans- 
fer of property and consolidation of in- 
terests going on among the power com- 
panies involved. 

The Electric Investment Company 
has purchased the properties of the 
Idaho Railway, Light and Power Com- 
pany as another step in the merging of 
the southern Idaho power companies. 


NEW JERSEY. 

Public Service Gas Company. The 
Court of Errors and Appeals, on June 
14, by a vote of six to four, reversed its 
decision in the Passaic Gas case, which 
was reported in ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, December 19, 1914. 
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Public Service Commissions 


Conducted by William J. Norton 


Upon rehearing, the court upholds 
the decision of the Supreme Court and 
the order of the State Board of Public 
Utility Commissioners fixing the price 
of gas in the Passaic Division at 90 
cents a thousand cubic feet. 

The court also reversed the decision 
of the Supreme Court in dismissing the 
writs of certiorari sued out by Pater- 
son and Passaic to review the decision 
of the Board.. The cities originally 
asked for an 80-cent gas rate. 

The company’s representative has 
stated that the case will be carried to 
the Supreme Court of the United 
States. 

The most important principle in- 
volved in the case was that of allowing 
franchise value in a rate case. The 
Court, in reversing its former decision, 
upholds the Board, in finding that no 
franchise value should be added in valu- 
ation for rate-making. A concurring 
opinion was filed by Judge White, in 
which he gives his views on franchise 
value. He says: “The plain fact is that 
the commercial value of the company’s 
property right in its franchise can have 
no effect in fixing the rate it can charge, 
because by the terms of its contract with 
the state the stream of its franchise 
value arises from the spring of its right 
to charge ‘reasonable rates,’ and in the 
very nature of things no stream can rise 
higher than its source.” He states that 


it is preposterous to hold that the prop-. 


erty right to charge “reasonable rates” 
should by virtue of its own existence 
have the effect of converting itself into 
a still more valuable property right to 
charge unreasonable rates. “Presum- 
ably the incorporators went into this 
public utility business because they ex- 
pected that their charter privilege to 
charge ‘reasonable rates’ for the gas 
they were to manufacture, distribute 
and sell, would be a valuable one, but 
that fact and the fact that it has become 
so cannot have the effect of altering 
the terms of the contract made with the 
state. The mere statement of this 
proposition is sufficiently convincing, 
but if anything more were needed, a 
glance at the absurd practical result of 
the contrary view would be illum- 
inating, 

“If the franchise to charge 90 cents 
in order to pay 8 per cent on the value 
of the company’s property, not includ- 
ing the franchise, is worth a million 
dollars and must be included and have 
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8 per cent paid on it also, the rate would 
have to be $1, instead of 90 cents; but 
if the company has the property right 
to charge $1 the franchise is worth two 
million dollars instead of one million, 
and so the rate must be $1.10 in order 
to pay 8 per cent on the additional mil- 
lion, and so on indefinitely.” 

It is reasoned by Judge White that 
because the state omits for a great num- 
ber of years to enforce a price, and thus 
allows the company to charge unreasoOn- 
ably high rates, and there seems every 
likelihood that this permission of omis- 
sion will continue, the property value of 
the company’s franchise in the open 
market, as reflected by the market value 
of the company’s stock, would be much 
higher than it would be if the state had 
at all times and consistently enforced 
its rights, and there was every prospect 
that it would continue to do so. The 
opinion continues: “Assuming, for the 
purpose of illustration, that an unrea- 
sonably high rate has been charged by 
this company in the past, upon what 
theory can it be contended that because 
of this permissive omission on the part 
of the state in favor of the company 
during all these years, the state has 
now forfeited the rights of the public 
to enforce a condition which it was 
always the duty of the company to per- 
form, whether the state compelled it to 
do so or not? I think there is none. I 
suppose it may fairly be assumed that 
with all the other conditions exactly as 
they were in this case at the time of the 
order, if the rate charged by this com- 
pany in the district in question before 
the order, had been $1.40 instead of 
$1.10, the claim of the company to be 
allowed for value of franchise would 
have been at least double in amount 
what it now is, and that the higher 
property value, as indicated by market 
value of securities, and by a valuation 
of franchise for taxation, would have 
more than substantiated such enlarged 
claim. Clearly no part of such increase 
of claim could have any proper founda- 
tion for consideration in arriving at a 
just and reasonable rate, although it 
would have all the property-right back- 
ing now urged for the present claim. 

“I think we may properly conclude, 
therefore, that the charging of unrea- 
sonably high rates in the past, if they 
have been so charged, can furnish no 
ground for the continuation of these 
rates in the future, and this, although a 
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shrinkage of commercial and taxing 
value of the franchise, will be the state’s 
enforcement of its contract right to re- 
quire the rates to be reasonable in the 
future.” 

NEW YORK—Second District. 

New York and Vermont Home Tele-" 
phone Company. In an opinion by 
Commissioner Carr, the Commission 
has decided that a charge,of 50 cents a 
month for extension telephones is not 
an unjust or unreasonable one. The 
complaint was brought against the New 
York and Vermont Home Telephone 
Company. The New York Telephone 
Company was allowed to intervene and 
submitted data as to the cost of this 
service from studies made throughout 
the state. 

The opinion states that the charge of 
50 cents a month is the usual charge in 
the state of New York, and in the entire 
country, and that in no instance where 
these charges have come before the 
Commission have the rates been re- 
duced. 

The opinion also says that the accom- 
modation afforded by the extension 
telephone cannot be exactly measured 
in dollars and cents. 

In regard to the data submitted on 
costs, the opinion refers to the con- 
clusions of the witnesses of the tele- 
phone company, that the placing of an 
extension telephone increases the num- 
ber of messages 15 per cent on a flat or 
messenger-rate line. Taking this per- 
centage of increased business as a basis 
for the added cost to the company of 
the extension telephone, further studies 
all over the state led the telephone wit- 
nesses to testify that the added traffic 
expense was 59.5 cents per year, and 
added commercial expense 69.2 cents 
and the annual plant charge $3.13. The 
opinion says: “In the figures submitted 
by the telephone company, no amounts 
were included for workmen’s compensa- 
tion insurance, fire insurance, or for 
pensions of employees or welfare work, 
which, it may be assumed, are proper 
items of expense in a business of this 
character. If such items are included 
it might well be that the total oper- 
ating expense of $4.417 would be in- 
creased to. more than $5.00 per annum, 
and there might be contingent expenses 
which would still further increase this 
total. It should also be noted that 
nothing has been included to cover a 
return on the investment.” 


WISCONSIN. 

The Estella Farmers’. Telephone 
Company applied for authority to enter 
territory which is already supplied with 
telephone service. It appeared that the 
application is based on the contention 
that the present service is inadequate 
and unsatisfactory. It was shown, how- 
ever, that the service was being im- 
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proved and that the company in the 
field was in a position to furnish as 
good a service as could be provided for 
by the petitioner. The Commission 
says: “The Commission has frequently 
stated that a service complaint against 
an existing company is the proper 
method to raise for consideration of 
the service that is being given. We 
deem it unnecessary to go over that 
ground. If the service being afforded 
by any company is so hopelessly bad 
that there is no possibility of making it 
adequate, or if a company is in such a 
weakened financial condition that it ap- 
pears impossible for it to give the serv- 
ice it has undertaken to give, or if there 
has been a continued and willful dis- 
regard of public requirements in the 
way of service, or if a company against 
which a service order has been issued 
fails to comply with the requirements of 
such order, then an application for a 
certificate of public convenience and 
necessity may be the proper and final 
resort. 

“It has not been disclosed that any of 
these conditions precedent prevail in 
the instant case. . . . 

“It has not been shown that the ex- 
tent of service desired by the appli- 
cants is in any wise greater than that 
which may be had by utilizing the op- 
portunity already at hand, nor that the 
service now offered them cannot forth- 
with be made entirely satisfactory. 

“For these and other reasons, it is 
deemed that the certificate for which 
application is made should be refused.” 

The Marathon City Telephone Com- 
pany applied for authority to extend its 
line a distance of about a half mile to 
reach the residence of one individual. 
The extension would parallel the lines 
of the Edgar Cassel and Emmett Tele- 
phone Company. The Commission 
says: “While a limited amount of par- 
alleling may be permissible in instances 
in which there is a marked public de- 
mand for the extension of the lines of 
the second company, it is so apt to re- 
sult in difficulties for both companies 
that it is not generally sound policy to 
allow it. Indeed, it seems 
doubtful if the existence of a public 
convenience and necessity such as 
would warrant granting permission to 
extend the lines of a telephone com- 
pany parallel to existing lines of an- 
other company, can ever be predicated 
upon the application of a single sub- 
scriber. 

“The likelihood of serious disagree- 
ment arising between the two com- 
panies if permission be granted for the 
paralleling considered in connection 
with the slight occasion for the exten- 
sion makes it seem unwise as a matter 
of policy to allow it to be made.” 

The Commission finds that public 
convenience and necessity does not 
warrant the proposed extension. 
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The Sandusky Telephone Company 
was granted authority to increase its 
rate from $10 to $12 per year. There 
was not sufficient data to determine the 
investment in the property or the prop- 
er operating expenses. The Commis- 
sion bases its order on the following 
general statement: - 

“From its investigation of a number 
of other cases, the Commission has 
found that where metallic service is 
furnished to rural lines, it is usually im- 
practical to furnish adequate service at 
a rate of $12 per year, but that ground- 
ed-line service can sometimes be fur- 
nished at such a rate. In no case, how- 
ever, has a careful investigation indi- 
cated that adequate service can be fur- 
nished on grounded lines at a rate of 
less than $12 per year, particularly if 
the number of subscribers per line is 
properly limited, as it appears to be on 
the average of all lines involved in this 
case 

——e 
Good Results from Safety Work. 

At the recent convention of the Na- 
tional Association of Corporation 
Schools, at Worcester, Mass., S. W. 
Ashe, of the General Electric Com- 
pany, pointed out the importance of 
having safety work centralized and 
well organized. He emphasized the 
value of the foremen’s interest, of 
keeping good records, and of being 
systematic and continuous in the ad- 
vancement of propaganda. , 

He said that results accomplished 
from systematic safety campaigns have 
been phenomenal. Electric shocks, eye 
cases, foot burns in foundries, nail 
punctures, punch-press accidents and 
ruptures have been reduced to a mini- 
mum. The results to companies and 
men have been decreased casualty ex- 
pense, reduction of lost time, less vis- 
its to the emergency hospital, etc. 

—eo 
Benefit Association at Pittsfield. 

A mutual benefit association is being 
organized at the Pittsheld, Mass., plant 
of the General Electric Company. 
There are already associations in the 
Lynn and Schenectady plants. 

The objects are to provide sick bene- 
fit of $6 a week to males and $5 a 
week to females, operative 14 days in 
the year; to provide a $100 death bene- 
fit; to furnish its members social and 
fraternal features. 

—_—__+--e—____—__ 


New Plant for Mt. Whitney 
Company. 

The Mt. Whitney Power & Electric 
Company has let the contracts for the 
construction of its fifth hydroelectric 
generating station, to be built on the 
Kaweah River in the Sequoia National 
Forest. The new plant, which will 
generate 10.000 horsepower, will cost 
$750,000. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 


be considered. Questions relating 


to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 


Questions. 


No. 287.—PowpereD CoAL AS CENTRAL- 
STATION Fuet.—Recent experimental 
trials with powdered coal as steam-boiler 
fuel are said to have given almost ideal 
results from the standpoint of combus- 
tion efhiciency. Has this fuel been tried 
on any extensive scale under the boilers 
of any large or medium-sized central sta- 
tion? Is the method applicable advan- 
tageously to all kinds of coal? Is the 
cost of the crushing plant offset by the 
increase in efficiency?—B. A. M. To- 
ledo, O 


No. 288.—BrusuH-Brass FinisH.—Kind- 
ly explain through the Questions and 
Answers Department, how the brush-brass 
finish now so popular on fixtures 1s ap- 
plied. Why is it not so durable as pol- 
ished brass? What conditions affect the 
durability and value of this finish ?—G. C. 
N., Terre Haute, Ind. 


No. 289.—CoMRBINATION ELECTRIC RADIA- 
TOR.—I have just heard of a newly pat- 
ented electric radiator which resembles a 
hot-water radiator and has an electric 
coil heat the water in the pipes; it is said 
to be more economical than a straight 
electric radiator. I fail to see this and 
would like to have it proven.—W. T., 
Cleveland, O. 


No. 291.—INSULATION OF UNDER- 
GROUND Prptnc.—It is often claimed 
that covering underground pipes with 
a coating of paint is an effective meas- 
ure against electrolysis. Since paint 
is supposed to be an insulator. why is it 
a more often used ?—G. D. K., Chicago, 


No. 292.—Sunspots. MAGNETIC STORMS 
AND WEATHER.—A short time ago a state- 
ment appeared in the newspapers that an 
exceptionally brilliant display of the auro- 
ra borealis was connected with great ac- 
tivity in the sun spots and that it also 
produced serious disturbances on tele- 
graph circuits and magnetic compasses 
and accounted for our prolonged rainy 
weather. Has any definite conclusion 
heen reached by astronomers, meteorolo- 
gists and other scientists as to the inter- 
connection of these phenomena? Is there 
any basis for ascribing an electrical or 
magnetic relation between them’—F. L., 
Jeloit, Wis. 
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Answers. 


No. 286.—StaTic IN Press Room.—In 
the press room of a large printing estab- 
lishment much trouble was experienced 
during the dryest part of last winter from 
static electricity causing paper sheets to 
stick. Attempts were made to take the 
static from the driving belts, but without 


entirely relieving the trouble. A sugges- - 


tion was made that a humidifying ap- 
paratus be put in to keep the air more 
moist, it being claimed this would im- 
mediately stop the trouble. Is this a re- 
liable solution? If not, what is the best 
way to get rid of the static?—C. A. C., 
Omaha, Nebr. 


In general, there is less tendency in 
humid air for a leather belt to become 
electrically charged, but humidifying the 
air has not always the desired result. 
Very often the reason for the static charge 
is that the belt itself is extremely dry. 
In this case wiping the belt inside and 
outside with glycerine has a very good 
result. If, however, this is without effect 
and the static charge occurs again it will 
be best to arrange some wires with their 
points directed against the belt near the 
place where the heaviest charge occurs 
and to connect them with the mass of 
the motor and of the printing press so 
that the equilibrium between the two op- 
posite charges of belt and pulleys can be 
restored.—H. A., Pittsburgh, Pa. 


The presence of static charge in belt- 
driven apparatus is dependent upon the 
complete insulation of the friction sur- 
faces from the ground. Hence, to re- 
move static it is either necessary to 
ground the belt, in case of wooden-pulley 
drive, or the apparatus if the pulleys are 
of metal. Grounding the apparatus may 
not be effective, if the oil has sufficient 
resistance to effectually insulate the pul- 
leys from the machine. Graphite offers 
the best lubricant in this case. Without 
doubt, the best method is to remove the 
cause of the static, belt slippage. This 
may be done by running slack and using 
a good belt dressing. This not only re- 
lieves the static but decreases the power 
loss in belt transmission. To increase the 
humidity would be reliable, though not 
more than other methods, and has the 
disadvantage of high cost—H. E. W., 
Chicago, Il. 


This trouble is to be found on prac- 
tically every machine on which paper is 
handled at high speed and is caused by 
friction between the sheets of paper which 
generates a static charge. It is therefore 
readily seem that neither of the remedies 
mentioned will entirely remove the 
trouble. A short time ago the writer vis- 
ited a large press room and noticed a 
single wire terminating at one of the 
presses, which the electrician in charge 
stated was connected to a high-tension 
step-up transformer, and connected at the 
press to keep the sheets of paper from 
sticking together. This removes static 
trouble entirely and is installed in many 
of the large press rooms throughout the 
country. Complete information could, no 
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doubt, be obtained by getting in touch 
with any electrician in charge of a large 
press room.—E. Q., Brooklyn, N. Y. 


I had a great deal of similar trouble 
last winter with looms becoming highly 
charged with static electricity during dry 
periods, not only from weavers who were 
getting shocked but the foreman also 
complained. The constant friction of 
heddles, harness and threads would so 
charge the metal heddles that the lint 
collected on them would work into little 
balls, sometimes causing the threads to 
stick and break and at other times getting 
into the web and making bad work: I 
will explain my method of ridding the 
looms of static. I drilled a one-fourth- 
inch hole and tapped it into the frame of 
the loom above the harness and attached 
a shuttle spring (which is a very fine 
flexible brass spring) to the screw placed 
into this hole and to the heddle bar; the 
spring did not hamper the free movement 
of the harness but conducted the static 
to the frame of the loom and thence to 
ground; the looms being grounded. This 
is a standard attachment which we put 
on every loom affected that way. To 
dampen the air would affect our produc- 
tion badly, as it would make everything 
stick. Try grounding the machine, if 
necessary. It may help—W. T. E.. An- 
sonia, Conn. 

Where the static electrical conditions in- 
terfere with the delivery of paper from a 
press, causing it to cling, this can be com- 
pletely overcome by grounding the entire 
framework of the printing press. This 
applies particularly to the cradle or trav- 
eler which delivers the sheet of paper, and 
also the framework or stard on which 
the paper is received. I have had 
several cases similar to the one re- 
ferred to by C. A. C. and in each case 
the trouble was eliminated as outlined. 
The ground wire should be connected to 
the nearest water pipe—W. A. G. De- 
troit, Mich. 


No. 290.—ELrctric FisHinc.—A friend 
of mine has told me it was possible to 
arrange electric wires in a fish net so as 
to greatly increase the quantity of fish 
caught. Is this prohibited by the fish and 
game laws ’?—P. S., Mobile, Ala. 


Regarding electrical fishing, as sub- 
mitted by P. S., Mobile, Ala., I think 
his friend is trying to play a joke on him, 
because I do not believe that the use of 
electric wires in a fish net could be used 
to increase the haul of fish. I think if 
P. S. will refer to the laws as enacted 
by the State of Alabama and enforced 
by the state fish and game warden, he will 
find that all artificial snares involving the 
use of electric lights, electric current in 
any form, and explosives are prohibited. 
While I am not familiar with the fish 
laws of Alabama, I know that it is the 
plan of all state fish and game wardens 
to prohibit any unsportsmanlike method 
of catching fish—W. A. G., Detroit, 
Mich. 


June 26, 1915 


COMPETITIVE ECONOMY TEST 
OF TUNGSTEN-FILAMENT 
LAMPS. 


Complete Performance Data Cover- 
ing Test of More Than 250 Lamps, 
with Discussion of the Engineering 
Significance of Such Tests and of 
These Results. 


—_— 


By H. H. Higbie. 


Notwithstanding the fact that the 
electric incandescent-filament lamp is 
common enough to be familiar to 
every observing person, very few peo- 
ple have any idea how complex is the 
history of its development and the 
process of its manufacture. To the ma- 
jority a lamp is simply a lamp—a 
thing which gives light when it is in- 
serted in a lamp socket and attached 
to electric mains. Few people know 
or realize that the proper selection of 
a lamp has any relation to the pres- 
sure of the circuit, or that such rela- 
tion is very important in determining 
the cost of a given quantity of light. 
Although the central stations and 
large consumers of lamps are very 
careful to educate themselves about 
such matters and to keep themselves 
informed of all the rapid changes and 
developments that have been contin- 
ually ocurring in recent years, it is 
probable that most lamps are bought 
or used in ignorance or disregard of 
facts which have a very great influ- 
ence upon the cost of light. The re- 
sultant economic waste, which is 
largely preventable, must be in the 
aggregate enormous. 

Entirely aside from this profound 
influence of conditions of use upon 
economy of light production by any 
given lamp, we must recognize also 
the differences of quality between va- 
rious brands of lamps, and between 
various lamps of the same brands. 
Not less than nine different kinds of 
material are used to make a tungsten 
lamp, and improper composition or 
preparation of any of these may cause 
premature failure of the lamp. Par- 
ticularly delicate and important is the 
manufacture of the tungsten filament 
itself, the breakage of filaments being 
sometimes increased several hundred 
per cent by improper processes and 
technique in such manufacture. In de- 
veloping the gas-filled type of lamp, 
which is commonly used in the larger 
sizes, special lines of investigation had 
to be undertaken, resulting in new 
kinds of glass for the lamps, new 
methods of treating the glass to re- 
move occluded gases, and new shapes 
for the bulbs. Even new cements for 
fastening the bulb to the brass shell 
had to be investigated. 

Consider also that there are not less 
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than sixty steps in the manufacture of 
a lamp, and that the quality and per- 
formance of the finished product, as 
well as the wastage in manufacture and 
consequently the cost of a lamp, de- 
pend very greatly upon careful work 
by a large number of individual em- 
ployees who handle each lamp, and 
upon delicate adjustments of much 
special machinery. It is then not dif- 
ficult to understand why the standard 
specifications in common use for tung- 
sten lamps * permit the actual wattage 
as measured at rated voltage to be 15 
to 20 per cent above or below the 
rated wattage in not more than 30 
per cent of the lamps of a lot, and the 
watts-per-candle to be 8 per cent 
above or below thé rated value in the 
same proportion of lamps. Then also 
we can understand why the test life 
of lamps from the same factory, made 
by the same employees with the same 
machinery, may vary so greatly from 
time to time that the monthly average 
may be as much as 25 per cent above 
or 25 per cent below the yearly aver- 
age? 

Under these conditions it should be 
fairly apparent that at frequent in- 
tervals tests should be made, in such 
manner as to determine the perform- 


-ance of the lamps and their relative 


economy in production of light. The 
lamp manufacturers maintain testing 
departments, some of them very ex- 
tensive and costly, to locate the faults 
in their own product, or the advantage 
which their competitors may have ob- 
tained. Some of them publish, for 
the benefit of the public, as much of 
this information as seems to them 
serviceable for the purposes they have 
in mind—namely, increase in the use 
of electric light by educating the pub- 
lic to its advantages, and increase in 
the consumption and sales of the 
lamps which they’ manufacture. 

If the information commonly given 
in the advertising publications of the 
manufacturers were complete enough 
it would safeguard in fairly adequate 
manner the interests of the ultimate 
consumer of light. He would under- 
stand that the volume of lamp sales, 
to which the profits of the manufac- 
turer are in some measure proportion- 
al, is dependent on the number of 
sockets in use, as well as on the num- 
ber of lamps consumed per year per 
socket. He would know that for any 
given set of conditions, such as cost 
of energy per kilowatt-hour, price per 
lamp and number of hours burning 
per year, it 1s possible for the manu- 
facturer to choose a certain rated 


1 See Circular No. 18, Bureau of Stand- 
ards, Washington, D. C., entitled “Standard 
Specifications for Incandescent Electric 
Lamps.” 

2 See a paper on "The Problem of Incan- 
descent-Lamp Testing?” by Milar and 
Lewinson, in Proceedings of the Association of 
Railway Electrical Engineers, October, 1913. 
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voltage for each lamp, such that if 
that lamp be operated at that voltage 
the consumer will obtain a greater 
number of candle-hours of light for 
one cent or one dollar of total ex- 
penditure than he would get if that 
lamp were operated at any other volt- 
age. He would know that there may 
exist a strong temptation for the 
manufacturer to rate that lamp so that 
it shall be operated at a higher volt- 
age and temperature, resulting in a 
much earlier burn-out and the pur- 
chase of more lamps per year for that 
socket. If at the same time the man- 
ufacturer designs the lamp in such 
manner as not to reduce its voltage, 
but rather to give the consumer an 
increased candlepower as result of 
the higher temperature, the central 
station will not protest seriously, be- 
cause its own sales will not be cur- 
tailed; thus one of the controls over 
the self-interest of the lamp manufac- 
turer is removed, and there remains in 
this function only such intelligent 
consideration of the economic prob- 
lem as the consumer himself has been 
educated to give. 

If the consumer has been taught 
enough about the factors and rela- 
tions involved to understand that. the 
manufacturer may not be assisting him 
(the consumer) to produce light as 
cheaply as possible, this knowledge 
would lessen the rate of increase in 
the number of lamp sockets used, and 
thus the short-sighted policy of a 
manufacturer, who rated his lamp at 
too high voltage, would defeat its own 
ends. It is improbable, however, that 
the great majority of lamp consumers, 
or even of purchasing agents who buy 
quantities of lamps for large busi- 
nesses and buildings, have sufficient 
education to exercise this intelligent 
and discriminatory control. In or- 
dinary dealings with such customers 
it may be thus easily possible for the 
manufacturer to increase considerably 
his own sales and profits without 
antagonizing the central station, and 
even to the extent of raising the total 
cost per unit quantity of light to the 
consumer. 

A factor, which affects this ques- 
tion considerably, is the recently es- 
tablished custom which lamp manu- 
facturers have of rating lamps accord- 
ing to their wattage, rather than ac- 
cording to their candlepower, the lat- 
ter being the old-fashioned method, 
which was really more intelligible and 
more useful to the consumer. A year 
ago, when the standard rated eff- 
ciency was 1.14 watts per candle- 
power, a certain consumer may have 
found it was necessary to use 25-watt 
lamps in his sockets, obtaining there- 
by about 22 candlepower per socket. 
Naturally associating the idea of 25 
watts with—those sockets, on account 
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of the wattage method of rating 
lamps, he installs new 25-watt lamps 
today and obtains perhaps as much as 
26.3 candlepower at the latest limit- 
ing efficiency of 0.95 watts per 
candlepower for such lamps. This 
change is of little consequence to the 
central station as long as the con- 
sumer continues to use 25 watts per 
socket and not less. It is of great 
advantage to the manufacturer, be- 
cause thereby he sells more lamps per 
socket per year than if he had main- 
tained the old efficiency, and the price 
of a smaller size of lamp would be the 
same as that of the 25-watt lamp. 
The change is also of great im- 
portance to the consumer, because he 
is being unconsciously trained to use 
and require 26.3 candlepower in each 
place where 22 candlepower had been 
found to be sufficient (an increase of 
12 per cent), and the chances are that 
he will never permit the light to be 
reduced again to the 22 candlepower 
which was ample before it became 
unsatisfactory through his being accus- 
tomed to a superfluity. Meanwhile 
the total annual cost of lamps is con- 
siderably increased, because the man- 
ufacturer does not and cannot reduce 
the unit price in proportion to the re- 
duction of life, due to the higher effi- 
ciency, while the wattage remains ap- 
proximately the same, so that the 
actual energy cost is not reduced. 

This state of affairs would not long 
persist if the custom were to rate 
lamps in terms of candlepower or 
lumens instead of watts. Then, under 
ordinary conditions, the lamp manufac- 
turer could not raise efficiencies with- 
out correspondingly reducing wat- 
tages. This would involve an impair- 
ment of the revenue of the central 
station; and the resulting forceful in- 
jection of this intelligent but contrary 
self-interest would result in contro- 
versy, which would certainly be better 
for the interests of the ultimate con- 
sumer than no controversy at all. 

On these considerations it may per- 
haps be granted that the ultimate con- 
sumer of light should educate himself 
concerning the economics of light 
production, or should have himself ad- 
vised by competent engineers, who 
have such education, and who are not 
partisans of either the central station 
or the lamp manufacturer. The con- 
sumer has slight reason to expect 
from either the energy purveyor or 
the lamp manufacturer enough com- 
plete information to enable him to buy 
the cheapest light under all conditions 
of energy rates, of lamp prices, and 
of quality of electric service (such as 
voltage regulation of the circuit). 
There may be a truce between the 
opposed selling interests, or there may 
be some skeleton to hide, such as in- 
sufiicient copper in the circuits or 
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wrong adjustment of rates, excessive 
life, excessive price, or excessive eff- 
ciency in the lamps. Regardless of 
any. particular business interests or 
conveniences, however, the interests 
of the ultimate consumer remain al- 
ways the same—namely, to get the 
greatest possible number of candle- 
hours of light for each dollar of total 
expenditure for light. 

Such knowledge as the lamp con- 
sumer should have or have access to, 
in order to safeguard this fundamental 
interest in the cost of light, must be 
based upon accurate and painstaking 
tests to determine the performance 
characteristics of the lamp. Such 
tests are certainly expensive’, al- 
though, as we shall see from the data 
here presented, the cost of good tests 
is not as great as the loss which might 
result even from relatively small pur- 
chases of poorly made or poorly 
rated lamps, such as might be selected 
without recourse to tests. From the 
viewpoint of the light consumer, such 
tests should be designed and present- 
ed in such a way as to exhibit clearly 
the total cost of a given quantity of 
light, and 

(a) To distinguish the better qual- 
ity and more economical lamps from the 
poorer quality or less economical lamp. 

(6) To determine whether even a 
good lamp is rated properly in the in- 
erests of the consumer, when used un- 
der such conditions as he can provide. 

If for a given quantity of light de- 
livered (expressed in candle-hours, or 
candlepower times hours) the cost of 
lamp renewals is much higher with 
one brand of lamp than with another, 
this does not necessarily mean a cor- 
respondingly greater total cost of 
light, if the efficiency is also higher 
and the cost of energy sufficiently 
lower. But if the cost of renewals is 
higher without a correspondingly high- 
er efficiency and lower cost of energy, 
we may reasonably conclude that the 
lamps are of poorer quality, the more 
numerous failures being due to some 
defect and not to higher temperature 
of filament. 

Perhaps we should state, in justice 
to the lamp manufacturer, that it is 
practically impossible for him to 
“rate” or select the operating voltage 
for any lamp in such manner that it 
will produce light most economically 
for all consumers. For any given price 
per lamp, the least cost of a given 
number of candle-hours will be ob- 
tained when the lamp is operated at 
an efficiency which is quite definitely 


3 The tests reported in this article were 
made in the laboratories of the Electrical 
Engineering Department of the University 
of Michigan, Ann Arbor, Mich. Such tests 
are also made by the Bureau of Standards, 
Washington, D. C., and the Electrical Test- 
ing Laboratories, New York City. The cost 
varies between $3.50 and $5.00 per lamp, 
depending on size of lamp and completeness 
of the test. 
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ascertainable for any given rate per 
kilowatt-hour, and which is higher for 
a greater price per kilowatt-hour. 
This is simply another way of stating 
that when energy is expensive it pays 
to economize on energy, even at the 
sacrifice of greater expenditure for 
lamps, up to but not beyond the point 
where the cost of lamp renewals in- 
creases faster than the cost of energy 
decreases, at which point the total 
cost of the given quantity of light 
reaches a minimum. 

The proper temperature or the prop- 
er voltage at which a given lamp 
should be operated in order to give 
the most economical light production, 
is, therefore, different for each class 
of consumers, each locality, each size 
of installation; it is higher as the av- 
erage price of a kilowatt-hour be- 
comes greater or as the average net 
price of lamps becomes less, due 
either to economies in manufacture or 
to larger purchases resulting in great- 
er discounts. 

Under ordinary conditions of sale 
the best that the manufacturer can do 
toward achieving the most economical 
light production for the consumer is 
to select the voltage for each lamp (or 
the watts per candlepower or efl- 
ciency) with regard to the average 
energy cost per kilowatt-hour for the 
average consumer. It then devolves 
upon the engineering staff of the man- 
ufacturer, or of each central station, 
or upon an independent engineer to 
be selected by the consumer, to advise 
the latter what rated voltage of lamps 
he should use upon any particular cir- 
cuit whose voltage has been ascer- 
tained. After the lamp voltages or 
rated efficiencies have been thus 
chosen in accordance with the aver- 
age cost of a kilowatt-hour, it would 
seem that no increases of efficiency 
are justifiable unless the net price per 
lamp be reduced, so as to compensate 
exactly the decreased life of the lamp, 
or unless the materials or the 
processes involved in the manufacture 
of lamps be so improved that the av- 
erage life is not reduced by the in- 
creases of efficiency. 

With good quality in the lamp, 
therefore, good rating means further 
the selection of a voltage mark on the 
label of each lamp, such as to produce 
for the average consumer a definite 
quantity of light for the least total cost. 
Selection of the proper lamp for con- 
ditions which differ from the aver- 
age is a task for which the consumer 
himself, rather than the central sta- 
tion or the lamp manufacturer, may 
justly be expected to take the respon- 
sibility. Such selection cannot be 
made without basis of test, and both 
the tests and the interpretation of 
them should be made by people of 
proper experience. 
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The conditions under which the tests 
are made should receive careful con- 
sideration. There is, naturally, a de- 
sire to make the conditions as practical 
as possible—as near as possible to the 
actual average operating conditions of 
the lamps. Thus, inasmuch as the 
rated voltage marked on the label of 
a lamp is about the only information 
that the ordinary consumer has be- 
sides the wattage and the name of the 
brand or of the manufacturer, we 
should desire to test lamps at their 
rated voltage. Furthermore, we 
should desire to test them on a com- 
mercial circuit or one whose voltage 
varies as on a commercial circuit, be- 
cause if the ordinary voltage fluctua- 
tions commonly encountered on light- 
ing circuits have any effect upon the 
economy of light production, we. de- 
sire that our tests and our calcula- 
tions therefrom take cognizance of 
such effect. Such test conditions 
might be entirely proper if we desired 
merely to make a competitive arid 
simultaneous test of a number of lamps 
to determine which of these particu- 
lar samples is best. But if we desire 
to compare these tests with others 
made at some past or future time, or 
in some distant place, when the volt- 
ages are chosen on the basis of a dif- 
ferent efficiency or when the testing 
voltage fluctuates in a different man- 
ner, we should find ourselves serious- 
ly embarrassed. It has, therefore, 
been the established practice of manu- 
facturers’ and central stations’ lamp- 
testing departments to test lamps at 
a definite rated watts-per-candle, or 
specific consumption (reciprocal of 
efficiency), and at a pressure which is 
held as nearly constant and unvary- 
ing as is physically possible to main- 
tain. 

While the results of tests made 
under such laboratory conditions are 
most valuable to the manufacturer in 
enabling him to maintain a consistent 
quality of products, and also most 
valuable to the consumer when his 
greatest object is likewise to deter- 
mine how the quality is maintained or 
improved, the fact remains that in a 
purely competitive test, to compare 
the relative economy of various lamps, 
the most interesting and significant 
results will be obtained when the lamps 
are tested at their rated voltage on a 
commercial circuit. Even good lamps 
which have been rated carelessly or 
erratically will then show correspond- 
ingly erratic economic performances, 
such as the consumer desires to know 
about. Furthermore, lamps whose 
efficiences have been pushed to the 
highest point that the manufacturer 
can conscientiously bolster up with 
laboratory tests, regardless of the im- 
perfect operating conditions on the av- 
erage commercial circuit, may find 
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themselves fairly outstripped when so 
matched under practical conditions 
with other lamps which have been 
more conservatively rated, even at 
some sacrifice to the manufacturer. 

The tests reported in the accom- 
panying tables represent a public sery- 
ice recently performed in the labora- 
tories of the Electrical Engineering 
Department of the University of 
Michigan, under the direction of the 
author of this article. They were un- 
dertaken without special compensa- 
tion, to answer a question propound- 
ed by a committee of purchasing 
agents of institutions supported by the 
state, which question had been asked 
several times previously. at imtervals 
by the purchasing agent of the Uni- 
versity, and answered on the basis of 
similar tests. The question is very 
pertinent and comprehensive: “Which 
one of this variety of brands of tung- 
sten lamps which are offered for sale 
by contract, is it best for us to buy?” 
This quickly reduces to: “Which of 
this number of samples delivers the 
greatest number of candle-hours of 
light for one cent or one dollar of 
total expenditure?” And “Which of 
these samples promise the most care- 
ful and conscientious rating in future 
deliveries?” Of course, we may leave 
the matter of quality maintenance in 
future deliveries to be determined by 
periodical tests during the life of the 
contract, but this method is consider- 
ably more expensive and probably not 
much more reliable than judging it 
from tests made before signing a con- 
tract. 

Obviously, the selection of samples 
is a very important matter, as each 
represents a large number of lamps. 
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Methods of sampling are prescribed in 
all standard specifications for lamps. 
For the purposes of this test 24 lamps 
of each of the brands to be tested 
were purchased through diverse peo- 
ple in the ordinary course of business. 
Upon these lamps readings were taken 
by a special experienced observer, 
using calibrated apparatus of pre- 
cision type, to determine the amperes 
and watts input to each lamp and its 
mean horizontal candlepower while 
being operated at exactly rated volt- 
age. From these data the watts-per- 
candle values of specific consumption 
were calculated. The results are ex- 
hibited as Table I, wherein each brand 
or batch of samples is represented by 
a group letter (as F, X, etc.). In this 
and most of the following tables, the 
groups are arranged in the order of 
the average initial watts-per-candle 
for the original 24 sample lamps, the 
highest-efficiency lamp first and the 
lowest-efficiency last. It should be 
noted that group X was furnished 
gratis, and with knowledge of our pur- 
pose, by the same manufacturer from 
whom we purchased group W; also 
that group I contained only eight 
lamps, and was furnished, for special 
test, by the same manufacturer from 
whom we had purchased group H. 
The significance of these initial tests 
for uniformity of rating, made upon ` 
272 lamps and summarized in Table 
I, will be clearer if we note that the 
standard specifications for tungsten 
lamps give the rated initial watts-per- 
candle, as 1.05 (after October 1, 1914), 
and prescribe that not more than 30 
per cent of the standard test quantity 
of samples may be below a limiting 
value of 0.95 watt per candlepower. 


TABLE I.—INITIAL TESTS FOR UNIFORMITY OF RATING. 


Candlepower. Watts Watts per Candle. 
Maxi- ini- Maxi- Mini- Maxi- Mini- 

Group mum. mum Mean. mum mum. Mean. mum mum. Mean. 
ices eee E 26.60 24.51 25.81 24.86 23.76 24.58 1.00 0.91 0.952 
>. E E A 23.72 21.51 22.56 24.75 23.65 24.13 1.12 1.03 1.069 

WL E ET 22.55 21.70 22.20 24.20 24.10 24.19 1.073 1.115 1.090 
Or raa 23.78 15.30 21.61 25.20 22.00 23.65 1.44 1.00 1.099 
sere eer eer 22.41 18.29 20.28 24.86 22.61 23.40 1.28 1.03 1.158 
Wee ax Sideceeecses 21.16 19.46 20.39 24.20 23.65 23.91 1.29 1.10 1.170 
We: Sew os wines 21.13 17.86 19.59 25.08 23.61 24.59 1.85 1.16 1.257 
N Se Sie eee epa 21.77 17.58 20.05 27.00 26.28 26.25 1.44 1.21. 1.308 
ee Cee 21.75 14.10 18.73 28.60 23.60 24.96 1.68 1.16 1.347 
K case ucwattes 18.00 16.37 17.28 25.08 24.29 24.82 1.48 1.38 1.436 
MD gaa ew ek es 24.61 17.73 22.76 35.86 22.10 33.33 1.62 1.22 1.461 
V 585 vena eee 21.20 13.59 17.43 26.73 24.86 25.99 1.88 1.17 1.503 
n EUren represent averages for 24 lamps of each group, except (*), of which there 
were 8, 
TABLE II.—INITIAL TESTS FOR UNIFORMITY OF RATING. 
Variation Variation Average 
in Per Cent in Per Cent Wattsin Watts 
of Average Value. of Rated Value. Per Cent per 

. Candle- Watts per **Watts of Rated Candle, 

Group power. Watts. Candle. Watts. per Candle. Watts. Average 
eS Gaya wee ees 8.1 4.5 9.4 4.4 8.6 98.4 0.952 
D, E UN E ES 9.8 4.6 8.4 4.4 8.6 96.6 1.069 

a E AE E TA 3.8 0.4 3.9 0.4 4.0 , 96.7 1.090 
CAR ean ee eee er ne 39.2 13.5 40.0 12.8 41.9 94.7 1.099 
BS tedace dequeue bawes 20.3 9.6 21.6 9.0 23.8 93.7 1.158 
l DARE aiutlabaledes 8.3 2.3 16.2 2.2 18.1 95.7 1.170 
Wor seora aea a 16.7 6.0 14.9 5.9 18.1 98.4 1.257 
ING eked a ES 20.9 6.5 17.6 6.9 21.9 105.0 1.308 
BA? E EE E 40.8 20.0 38.6 20.6 49.5 99.9 1.347 
K aig tia betwee EEA 9.4 3.2 7.0 3.2 9.5 99.3 1.436 
MED: E aeletaverwue ang wales 30.2 41.3 27.4 55.0 38.1 133.2 1.461 
Vo a tas eet ae A 43.6 7.2 47.2 7.5 6.8 104.0 1.503 
Notes: *Each group represented in this table contained 24 lamps, except *I, which 


contained only 8. 


**The rated value here referred to, namely 1.05 watts per candle, has been in force 
since October 1, 1914. If any lamps in this test be considered to have been manufactured 
and placed in stock before October 1. 1914, multiply these figures by 0.92. 
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TABLE III.—RANGE OF LAMPS REPRESENTED IN LIFE TEST. 
Lamp consuming least number of watt-hours per Lamp consuming greatest number of watt-hours per 
Serial candle-hour, in the group. candle-hour, in the group. Serial 
Number Initial Values. Last Readings. Initial Values. Last Readings. Number 
of Candle- Watts per Candle- Watts per Candle- Watts per Candle- Watts per of 
Group. Lamp. Watts. power. Candle. Watts. power. Candle. Watts. power. Candle. Watts power. Candle. Lamp 
F 197 24.20 26.60 0.910 23.68 + 26.80 0.884 23.76 25.87 0.919 21.75 20.35 1.071 209 
X 241 23.76 22.00 1.08 23.70 723.90 0.99 24.20 21.51 1.12 23.10 18.90 1.22 251 
‘I 604 24.20 22.37 1.083 23.00 20.52 1.12 24.20 21.70 1.115 21.67 17.66 1.23 610 
C 19 23.63 23.54 1.004 Seas Tece saat 22.00 15.30 1.44 19.76 13.40 1.48 24 
B 110 23.93 22.37 1.07 21.45 18.95 1.13 24.14 20.54 1.17 19.80 12.74 1.55 108 
E 170 23.76 19.46 1.22 24.55 723.88 1.03 23.65 21.03 1.12 23.20 22.78 1.02 177 
Ww 236 24.63 20.56 1.20 24.80 $23.45 1.06 24.63 19.59 1.26 21.50 15.85 1.35 237 
N 129 26.40 20.46 1.29 25.40 23.70 1.07 25.28 17.58 1.44 23.00 16.95 1.36 140 
H 46 23.62 14.10 1.68 24.75 22.88 1.08 23.62 15.14 1.57 23.20 $16.75 1.38 26 
K 148 24.80 17.39 1.43 24.65 418.37 1.34 25.08 17.60 1.43 24.50 16.28 1.50 152 
U 64 27.94 22.95 1.22 28.74 $28.50 1.01 35.10 22.55 1.56 33.85 $25.65 1.32 2 
vV 73 25.30 16.91 1.50 25.10 126.13 0.96 26.73 16.79 1.59 24.90 $21.18 1.18 75 
Notes: All values given in this table were measured at rated voltage of the lamp. These are not the lamps having the lowest ani 


the highest initial efficiencies in each group, but those having the lowest and highest average operating efficiencies. 
tIindicates that the filament of the lamp had short-circuited sometime before the last reading. 


These figures, as well as all the test 
data here reported, refer to lamps of 
the 25-watt size. The specific con- 
sumption of a large proportion of the 
sample lamps was so high as to lead 
to the conclusion that they might have 
been manufactured and placed in 
stock before the new and higher effi- 
ciencies went into effect, which was 
October 1, 1914. However, as the 
rated efficiency before this date was 
1.14 watts per candlepower, we see 
that in the case of many of the groups 
not only the permitted 30 per cent 
but practically ali of the test lamps 
and the average of the whole group 
exceeded the rated and allowable 
value of watts per candlepower. It is 
to be noted also, from Table I, that 
the manufacturer is much more skill- 
ful or conscientious in keeping close 
to the rated wattage of the lamps than 
in keeping close to their rated watts- 
per-candle. This may be due to the 
fact that wattage may be more easily 
and more accurately measured than 
candlepower, or it may be due to the 
fact that the ordinary lamp consumer 
is more careless and easier to get 
along with than the central station. 

Perhaps it were well to mention at 
this point the matter of breakage. 
Just one-third of the K group of sam- 
ples (8 lamps), were broken in 
handling before any reading could be 
taken on them—filaments either found 
broken in the original cartons, or 
broken in course of ordinary handling 
preparatory to test. This might indi- 
cate careless handling were it not for 
the fact that six groups (C, B, E, F, 
W. X.), weathered exactly the same 
handling without any breakage among 
the 24 samples, and four groups (H, U, 
V. N). showed only one breakage out of 
each 24 samples. 

In Table II we have reduced to a 
percentage basis the data of Table I. 
To understand the full significance of 
this table we should note that the 
standard specitications permit not 
more than 30 per cent of the standard 
sample quantity to be more than 15 
per cent above or below rated wat- 
‘age, or more than 8 per cent above 
vr below rated watts-per-candle. To 
be sure, these particular samples were 


TABLE IV.—PRESSURE RECORD. 


Average 

Actual Hours Burning. Voltage During 
Interval. Total. Interval. 
53. 53. 107.8 
48. 101. 108.0 
51.5 152.5 108.0 
20. 172.5 110.0 
24 196.5 110.0 
70 266.5 110.0 
66 332.5 109.4 
51 383.5 109.4 
78 461.5 109.4 
46 507.5 109.2 
48. 555.5 110.0 
76. 631.5 110.8 
85. 716.5 111.25 
102.5 819. 112.15 
96. 915. 113.0 
97. 1012. 114.16 
92. 1104. 114.65 
115. 1219. 116.44 
95. 1314. 116.8 
90.5 1404.5 119.22 
97. 1501.5 119. 

97 1598.5 119.85 
91. 1689.5 120.2 
112. 1801.5 119.66 
120. 1920.5 119.5 
123. 2043.5 119.5 
not selected in the exact manner 


prescribed for standard samples—but 
they were selected more nearly as the 
the ordinary consumer would make 
purchases. Notice from Table II that 
in several groups (C, B, E, W, N, H, 
U) these standard limits for watts- 
per-candle are exceeded, while in only 
one group (U) are the wattage lim- 
its exceeded. Notice also that one 
group (K), which was of such poor 
quality that one-third of all the fla- 
ments were broken before test could 
be made, and which will subsequently 
appear to have presented a very 
poor economic performance, actually 
proved to be one of the most uniform- 
ly rated groups. In this there is a 
caution not to judge too much con- 
cerning the quality of a lamp from 
the uniformity of its ratings. 

We are now up to the life test. 
From each group of 24 samples, nine 
were selected to be operated contin- 
uously at or near rated voltage until 
they should fail. These nine included 
the three having the highest values of 
watts-per-candle, the three having 
lowest values of watts-per-candle and 
the three whose watts-per-candle val- 
ues were nearest to the average for 
the entire group of 24. At intervals 
of from 24 to 50 hours at the beginning, 
and of 70 to 120 hours near the end 
of the tests, each lamp was taken out 
of the life-test rack (where it had 
been burning in a vertical position), 
was placed in the rotator and meas- 


ured for mean horizontal candlepower 
and for amperes consumption at ex- 
actly rated voltage. 

Table III is arranged to show the 
range of operating efficiency for the 
lamps participating in this life test. In 
this and succeeding tables the oper- 
ating efficiency is taken to mean the 
total watt-hours consumed divided by 
the total candle-hours delivered dur- 
ing the entire life of the lamp, and 
not merely the initial watts-per-candle 
as measured at a given moment. On 
acount of the voltage variations on the 
circuit there 1s,in some cases a con- 
siderable difference between these 
two efficiency values for the same 
lamp, particularly in the case of those 
which weathered the high-voltage 
periods encountered near the end of 
the test. (See Table IV.) The “last 
readings” in Table III refer to those 
just preceding destruction of the lamp, 
as all lamps were tested to complete 
failure of the filament. The lamp may 
have burned quite a few hours after 
this “last reading.” 

Several facts are worth noting from 
Table III. The most significant is 
that practically all of the lamps hav- 
ing highest operating efficiency, or 
highest initial watts-per-candle, had 
their filaments broken and welded 
(sometimes on several ocasions and in 
different places) before they finally 
failed, while most of the low-efficiency 
lamps jogged along without breakage 
until the filaments burned through, at 
which time they were beyond resusci- 
tation. In computing the economic 
performance of the lamps this short- 
circuiting action was not considered 
to terminate the useful life of the 
lamp, but the candle-hours and watt- 
hours continued to count until the 
lamp absolutely refused to work, as 
this was considered to be the treat- 
ment it would receive from the or- 
dinary consumer. The short-circuit- 
ing of these high-efhciency lamps was 
not due to carelessness, because fre- 
quently it would happen while nobody 
was near the lamp, and because all 
lamps were treated exactly alike. 


As long as the life test was in 
progress, a permanent record was 
made by a calibrated curve-drawing 
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aight Energy 
Watts Watt-hours Output— Input— 
per per Average Average Total Life, in Hours. 
Candle. Candle- Total Total 
Initial hour, Candle-hours Watt-hours Actual, as Tested. Reduced to Rated Volts. 
Group Average. Average. per Lamp. per Lamp. Maximum. M inimum. Average. Maximum. Minimum. Average. 

P ate he oaeiete ak 0.951 1.032 14,774 15,242 75 621 688 750 601 673 
D erry ee ee ee 1.069 1.106 18,958 20,973 1,269 376 940 1,653 341 1,069 
OY Bitte ae E A 1.090 1.060 19,597 20,765 990 703 863 1,647 908 1,302 
Co eriteenete nire 1.128 1.127 16,599 18,390 2,047 151 872 4,071 115 1,129 
Bi ie Ga ahh Sot a 1.161 1.173 21,202 24,870 1,634 907 1,148 2,778 962 1,466 
E hanced Kae ease 1.180 1.116 28,910 32,263 1,695 923 1,431 2,963 984 2,166 
We senor E newees 1.254 -1.145 22,716 26,020 1,605 366 1,136 2,850 330 1,552 
N. oeuse a Wiad ei ety ea 1.311 1.161 6,014 6,982 819 56 361 837 46 358 
1 S AE Sate aac 1.386 1.238 11,603 14,367 975 99 643 1,075 81 659 
ae ee ene eee 1.436 1.320 14,097 18,603 1,600 53 794 2,657 43 951 
U Serre ee ieee 1.419 1.216 11,637 14,153 819 223 477 837 188 450 
MV Geb nant iene 1.524 1.200 20,367 24,446 1,560 828 1,061 2,503 850 1,288 
Notes: Each group contained 9 lamps except *I, which contained only 8. 


All lamps were tested on a commercial circuit (varying voltage), alternating current. 
Average initial watts per candle applies only to lamps in the life test. 


voltmeter. At suitable intervals the 
voltage was averaged. (See Table 
IV.) From this average expressed as 


a percentage of the rated voltage of 
the lamps, from the candlepower and 
wattage of the lamp, as measured at 
rated voltage, during the interval, and 
from the published curves and for- 
mulas exhibiting relationship between 
watts or candlepower and volts, as 


developed by average experience, the. 


total watt-hours of electrical energy 
consumed and the total candle-hours 
of light delivered by each lamp during 
each interval was calculated. These 
values were integrated over succes- 
sive intervals, and thereby the values 
of total watt-hours and total candle- 
hours for the entire life of each indi- 
vidual lamp were obtained. The total 
watt-hours or candle-hours for all the 
lamps of a group, divided by the num- 
ber of lamps in the group, yielded the 
average values of total energy input 
and total light output which appear in 
Table V. From the actual total life, 
as measured under the test conditions, 
the probable life at rated voltage was 
estimated by following the method out- 
lined above, using the relations be- 
tween life and voltage, as given in the 


“American Handbook for Electrical 
Engineers,’ published in October, 
1914, 


From Table V note that in general 
the lamps operating at the lower efh- 
ciences or higher watts-per-candle are 
those which have the longer life, and 
deliver the greater output of candle- 
hours. This seems to be true as we 

go down the list until we get to the 


N brand. Note that although the N, 
H, K and U brands operated at com- 
paratively low efficiencies (high values 
of watt-hours per candle-hour), their 
average life was short. This may be 
taken as conclusive evidence of in- 
ferior quality in these lamps. Group 
V seems to be better than N, H, K or 
U, although it is clearly not in the 
same class with the first seven 
groups, because its fairly long life is 
obtained at a considerable sacrifice of 
efficiency. 

The maximum and minimum life 
values given in Table V are interest- 
ing, particularly when considered in 
the light of Table IV, from which we 
may see in many cases the particular 
voltage conditions under which the 
lamps failed. Note that in group K, 
which exhibited great uniformity of 
rating, we find the shortest life of all, 
as well as one of the longest lives. 
Note also that the short average life 
of group F cannot be excused on the 
basis of protracted period of ab- 
normally high voltage, because Table 
IV shows that up to the time when 
the last lamp of group F failed the av- 
erage voltage had not exceeded 112. In 
fact, detailed examination of the rec- 
ord covering burn-outs in group F 
shows a peak voltage of 117, which per- 
sisted for less than two hours. It is 
fairly evident, therefore, that the great- 
er responsibility for the short average 
life of group F rests upon the manu- 
facturer, who had pushed his efficien- 
cies up to the very limit permitted by 
the standard specifications. 

In Table VII are presented the 


economic values for the various group 
averages. To obtain the figure of to- 
tal candle-hours for one cent expend- 
iture, we divide total candle-hours out- 
put of lamp by total money expended. 
In these calculations we have assumed 
that the total cost consists of only two 
items—cost of lamp renewals and cost 
of energy consumed. Certainly these 
two are the largest items of cost, be- 
side which all other items are insig- 
nificant. It is the common practice of 
lamp manufacturers to consider only 
these two items of cost in their pub- 
lications concerning economic per- 
formance of lamps. It may be argued 
that we have neglected to consider the 
fixed costs, such as interest and de- 
preciation, labor or cleaning; or the 
variation of charges. for accidental 
breakage or stealing of lamps, due to 
change of life; or the decrease of ob- 
solescence charge against each lamp 
as the average life is lowered. Even 
where the propriety of such charges 
is not open to serious dispute, their 
value is either indeterminate or insig- 
nificant. 

The total cost of energy for a lamp 
depends directly upon the average cost 
of one kilowatt-hour, and this unit 
cost varies widely with conditions. A 
value of 11 cents has been assumed to 
be about the highest ordinarily en- 
countered, even for residential light- 
ing. A value of 3 cents has been as- 
sumed to be about the lowest enjoyed 
by any consumer, even an isolated 
plant where the exhaust steam is a 
useful by-product. A value of 7 cents 
has been assumed as a_ probable 


TABLE VI.—RANGE OF ECONOMIC VALUES IN EACH GROUP OF LAMPS. 


Performance of Lamp Operating at Highest Average 
Efficiency in the Group. 


Candle-hours for 
One Cent with 


Performance of Lamp Operating 
at Lowest Average Efficiency in the Group. 


Variation 
of Candle-hours 
for One Cent, 
in per cent 
of Average 
for Group. 


Candle-hours 
for 1 Cent with 
Energy at Rate of 
3 Cents 11 Cents 


Energy at Rate of Watt- 
Watt- Initial 3 Cents 11 eae hours 
hours per Watts per per 
Lamp Candle- Watt- Candle- per kilowatt- kilowatt- Candle- Watt- Candle- 
Group. Number. hours. hours. hour. Candle. hour. hour. hours. hours. hour. 
i EEE 197 15722 15371 0.977 0.910 235.3 $2.9 15128 16410 1.085 
b See ess 241 8767 8746 0.997 1.08 186.8 75.0 21465 25121 1.171 
igi re 604 16481 17136 1.040 1.083 232.4 79.2 21964 23873 1.087 
Ci auina 19 2720 2118 0.778 1.00 100.4 61.8 35367 44671 1.264 
B urere 110 21637 23077 1.065 1.07 240.8 78.8 26773 35100 1.312 
Ei eere 170 16662 17957 1.077 1.22 223.3 76.4 24455 27728 1.135 
Wrah 236 8477 8822 1.040 . 1.20 179.5 72.0 32094 37780 1.176 
N heess 129 2277 2487 1.092 1.29 84.3 48.5 14821 17915 1.210 
H eirese 46 16725 19035 1.139 1.68 218.3 73.0 10733 14783 1.378 
K irer 148 1#512 20810 1.260 1.43 205.3 66.9 15270 21212 1.390 
TS aiek G4 5009 5313 1.060 1.22 141.5 64.3 6231 $272 1.327 
V coves 73 S272 21046 1.152 1.50 221.2 72.8 16237 19328 1.264 


Initial per per Energy Energy 
Watts Kilo- Kilo- at at 
per watt- watt- Lamp 3-cent 11-cent 
Candle. hour. hour. Number. Rate. Rate. 
0.919 216.4 75.2 209 8.5 9.8 
1.12 223.4 72.3 251 16.1 3.6 
1.115 241.0 77.8 610 3.6 1.8 
1.44 228.6 69.0 24 59.6 9.8 
1.17 212.3 65.8 108 12.8 18.1 
1.12 235.4 75.1 177 4.9 1.7 
1.26 239.5 73.4 237 26.1 1.9 
1.44 202.4 68.4 140 79.4 31.8 
1.57 168.2 58.9 26 27.0 21.6 
1.43 187.0 60.7 152 9.6 9.8 
1.56 140.6 56.4 52 0.5 11.9 
1.59 209.5 70.0 7a 5.3 4.0 
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TABLE VII.—ECONOMIC RESULTS OF LIFE TEST. 
Total Cost of Energy 
Net Price during actual life Candle-hours 
of One as tested, with average for one cent, with 
Lamp rate per kilowatt-hour energy at average rate of 
Group (cents). 3 cents. 7 cents. 11 cents. 3 cents. 7 cents. 11 cents. 
Bs Soudan 20.7 45.7 106.7 167.7 222.5 116.0 18.4 
P, ee many an 20.7 62.9 146.8 230.7 226.8 113.2 75.5 
og re eee: ... 19.5 62.3 145.4 228.4 239.5 118.9 79.0 
| Oe ee ee ere 20.7 55.2 128.7 202.3 215.0 109.2 73.1 
B icaewaweeeee 20.7 74.6 174.1 273.6 222.5 108.8 72.0 
TSS see S 20.7 96.8 225.8 354.9 246.0 117.2 77.0 
W higtna dre S:8 wae 20.7 78.1 182.1 286.2 230.0 112.0 74.0 
N sotametre 19.5 20.9 48.9 76.8 148.8 88.0 62.5 
H peewwaa 19.5 43.1 100.6 158.0 185.4 96.7 65.4 
K itu eee 18.0 55.8 130.2 204.6 191.0 95.1 63.3 
a ere ieee rare ean 19.5 42.5 99.1 155.7 187.7 98.2 66.4 
a E ET 19.5 73.3 171.1 268.9 219.6 106.9 70.6 


weighted average for all classes and 
sizes of consumers. The unit price of 
lamps is from quotations based on a 
contract for $5,000 worth of lamps per 
year, this being the amount estimated 
to be required by the purchasing 
agents for whom this test was made. 
Notice in Table VII that when 
energy costs 3 cents per unit the lamp 
having the highest economic value 
(246 candle-hours for one cent) is not 
the lamp which operated at highest 
efficiency, but is the lamp which gave 
the largest life with reasonable eff- 
ciency. When energy costs 11 cents 
per unit the most economical lamp 
(group F, 78.4 candle-hours for one 
cent) is the one which operates at the 
highest efficiency here represented. As 
the cost of energy becomes less the 
economic leadership of the longest- 
life group (E) becomes greater, and 
as the cost of energy becomes greater 
the economic leadership of the highest 
efficiency group (F) becomes more 
pronounced. For the average energy 
price of 7 cents, the greatest economic 
value pertains to group E, which had 
an average initial efficiency of 1.180 


watts-per-candle and an average oper- 
ating efficiency of 1.116 watts-per- 
candle during the life test. If curves 
be drawn from these economic per- 
formance data, it becomes clearly evi- 
dent that: 

(a) There is a fairly definite watts- 
per-candle value at which the number 
of candle-hours obtained for one cent 
is a maximum. 

(b) This value of watts-per-candle 
becomes less as the unit cost of energy 
increases. ' 

(c) For an average unit cost of 7 
cents for energy, lamps should be 
chosen or rated so as to operate at 
about 1.12 to 1.05 watts-per-candle. 
For an average unit cost of 3 cents for 
energy, lamps should be chosen or 
rated so as to operate at about 1.12 to 
1.15 watts-per-candle. In any event, a 
specific consumption as low as 0.95 
watts-per-candle seems to be unjust- 
ifiable from the viewpoint of the con- 
sumer, except in cases where the high- 
est rates are paid for electrical energy. 

Caution should be observed in basing 
generalizations upon these results, or 
upon the results of any other single 
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test of a limited number of lamps. 
Only lamps of the 25-watt size par- 
ticipated in this test, whereas the most 
usual size of tungsten lamp is 40 watts. 
A 40-watt lamp would cost about the 
same as a 25-watt lamp, while its rated 
efficiency would be higher and its life 


is very likely to be longer. However, 


. the proper rated efficiency and the lim- 


iting efficiency for the 40-watt lamp, or 
for any other size, should be fixed by 
the same considerations that are out- 
lined above. 

It is interesting to note that these 
economic coefficients were computed 
for typical individual lamps at succes- 
sive stages of their lives, to determine 
whether there is a “smashing point” 
short of the actual ultimate life, at 
which it is cheaper to throw away an 
Operative lamp than to retain it in 
service. No such point could be de- 
termined; the value of candle-hours 
delivered for one cent increased up to 
the point of failure. 

It is also to be noted here that 
groups F, X, C, B, E and W are of the 
familiar Mazda brands of lamps, while 
groups I, N, H, K, U and V are “in- 
dependents.” Most of the independents 
here represented seem to be of such 
poor quality that they act as gleaners 
rather than as real competitors of the 
Mazda lamps. There are, however, 
evidently, at least one or two inde- 
pendents which are, in respect of qual- 
ity and economy, real competitors of 
the Mazda lamps. In the estimation 
of the writer, the public should encour- 
age such good independents as groups 
V and I, if only to serve as regulators 


TABLE VIII.—EFFECTS OF FAILURE TO SELECT THE MOST ECONOMICAL LAMP. 
All figures in this table are based on equal quantity of light produced, namely 1000 million candle-hours. 


Loss to Consumer, by Faflure 


Average to Select Most Economical Lamp. 
Rate for Per Per Cent 
Energy, Cent of of Total 
Distinguishing Cents Brand 
Characteristic per of Cost, in Dollars, of Lamps Econom- 
of Lamp. hour. Lamp. Lamps. Energy. Total. Dollars. Used. ical Lamp. 
Most economical 
and most ef- 
ficient ........ 11 F 14020 113580 127600 
Longest life and 
greatest out- 
put of light...11 E 7150 122650 129800 2200 30.8 1.7 
Lowest-priced 
lamp ......... K 12780 145220 158000 30400 238.0 23.8 
Most economi- 
cal, longest ` 
life,and great- 
est output of 
Hent orerises E 7150 33480 40630 sisis i i Fesa 
Most efficient... 3 F 14010 30940 44950 44950 30.8 10.6 
Lowest-priced 
lamp ceseseens K 12780 39600 . 52380 11750 92.0 28.9 


Change of Sales in 


Cost of Cost by Most Comparison with Most Economical Lamp. 
L 


Energy. amps. 
Dollars. Per Cent. Dollars. Per Cent. 


—-49.0 


+- 9070 + 8.0 —6870 
+31640 +21.8 —1240 — 8.8 
—2540 seo +6860 +96.0 
+ 6120 +18.3 +5630 478.7 


TABLE IX.—EFFECTS OF FAILURE TO SELECT MOST ECONOMICAL LAMP. 
All figures in this table are based on equal quantity of energy consumed, namely 625,000 kilowatt-hours delivered to 25,000 25-watt 


lamps operated for 1000 hours, 


Change of Cost Amount 
to Consumer by Failure of Light 
Average to Select Most Economical Lamp. Received 
Rate for Per by Con- 
Energy, Per Centof sumer,in Change of Sales 
Cents Cent of Total Cost Millions of Lamps in Com- 
per Kilo- Cost of by Most of parison with Most 
Distinguishing watt- Brand of Cost, in Dollars, of Lamps Econom- Candle- Economical Lamp. 
Characteristic of Lamp. hour. Lamp. Lamps. Energy. Total. Dollars. Used. ical Lamp. hours. Doilars. Per Cent. 
Most economical and most 
CMNCIONt. 25 fauesad dasa eels 11 F 8490 68750 77240 606 «ss nuee sw es 
Longest life and greatest 
output of light........... 11 E 4010 68750 72760 — 4480 —111.8 —58.0 560 — 4480 — 52.8 
Lowest-priced lamp....... 11 K 6045 68750 74795 —2445 — 40.4 — 3.2 473 —2445 — 28.8 
Mogt economical, longest 
life. and greatest output 
OP etc ae sone ec FE 4910 18750 22760 TENS TE barat 560 Rae. mare 
Most efficient............-. 3 F S490 1575 27240 +4480 + 562.8 +19.7 606 +4480 +111.8 
Lowest-priced lamp........ 3 K 6045 18750 24795 + 2035 + 33.7 + 8.9 473 +2036 + 50.8 
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of the business or as good impulses 
for the powerful majority. 

Although groups H and I came 
from the same factory their efficien- 
cies, life performance, and economic 
values are entirely different. The 
writer believes that this is because the 
lamps of group I were carefully se- 
- lected with knowledge that they were 
to be tested, while group H was pur- 
chased without such knowledge on the 
part of the manufacturer. The manu- 
facturer professes that he had to use 
inferior tungsten wire in group H, be- 
cause of interference with hi$ regular 
supply on account of war. Reference 
to the tables shows that group I was 
in all respects more uniform than 
group H—as to rating, selection, life 
and economic performance. Although 
group H operated at much lower effi- 
ciency than group I, its average life 
was only half as long. Naturally, 
therefore, there is a tremendous differ- 
ence in their economic values as ex- 
hibited in Table VII. Comparing 
groups W and X, which also were 
both from one factory, we find indi- 
cations of much greater uniformity in 
the product. In this case a decrease 
of about 0.04 watt-per-candle in the 
averaged specific consumption caused 
a decrease of 33 per cent in the total 
average life. Of these two groups, 
again, the one which has the higher 
efficiency is at disadvantage when the 
rate for energy is low, and at advan- 
tage when the rate for energy is high. 
Table VI is given to indicate the range 
of economic values exhibited by each 
group. | 

Perhaps the gist of the whole matter 
is presented in more practical fashion 
in Tables VIII and IX than in any of 
those preceding. The natural tend- 
ency would be for the purchaser to 
consider that the percentage he would 
save or lose by choosing one lamp 
rather than another depended upon the 
list price of the lamp and the percent- 
age discount offered. The purpose of 
Table VIII and IX is to show him that 
it bears a very remote and almost 
negligible relation to the unit price of 
lamps, and that it is likely to be enor- 
mously greater than the mere differ- 
ence in percentage discounts, or the 
difference in net prices of lamps. 

A purchaser having a fairly credit- 
able knowledge of the subject might 
be expected to cast his choice among 
the lamps having some distinguishing 
characteristics, as follows: 

(a) The most economical lamp. 

(b) The lamp having longest life. 

(c) The lamp having highest effi- 
ciency. 

(d) The cheapest or lowest-priced 
lamp. 

Although these characteristics are 
arranged in the order of their relative 
importance under ordinary conditions, 
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it is likely that (a) would be the last to 
occur to the ordinary purchaser, and 
that either (d) or (b) would be the 
first considered. 

Table VIII is founded on the most 
reasonably and just basis, namely, 
equal quantity of light delivered in all 
cases. The calculations are made on 
each of the extreme values assumed 
for the average kilowatt-hour. It ap- 
pears that if energy costs about 11 
cents per unit, the most economical 
lamp is also the most efficient (F). 
If instead of this we select the lamp 
(E), which gives longest life and 
greatest average number of candle- 
hours, and which costs exactly the 
same per lamp as (F), we should ac- 
tually spend $2,200 more for each thou- 
sand million candle-hours consumed. 
This loss amounts to nearly 31 per 
cent of the cost of the lamps them- 
selves, and nearly 2 per cent of the 
price for which the same quantity of 
light could be obtained through the 
most economical lamp. If we examine 
the individual interests of the central 
station and of the lamp manufacturer 
who co-operate to serve the consumer, 
we find that the central station in- 
creases its sales by 8.0 per cent, or 
$9,070, and the lamp manufacturer de- 
creases his sales by 49 per cent, or 
$6,870, when the consumer purchases 
the lamp having the longest life, in- 
stead of the one showing the greatest 
economy. 

If the customer were so short-sight- 
ed as to be deceived merely by a re- 
duction of about 10 per cent in the unit 
price of lamps, and were to buy the 
lowest-priced lamp with energy at 11 
cents per kilowatt-hour, Table VIII 
shows that the total cost of the same 
quantity of light would be increased 
by $30,400, which is nearly 2.5 times 
as great as the cost of all the lamps 
used, and is nearly 25 per cent of the 
total amount for which this amount of 
light might be purchased by the great- 
est economy. The central station 
would thereby benefit to the extent of 
an increase of $31,640, or 21.8 per cent 
in its energy sales, while the lamp 
manufacturer would sell $1,240, or 8.8 
per cent less of lamps than he would if 


the most economical lamps were se- 


lected. 


The reader can easily interpret for. 


himself the remainder of Table VIII. 
It is significant that under no circum- 
stances here arising is it wise to pur- 
chase the lowest-priced lamp; any cus- 
tomer who keeps his attention concen- 
trated on the unit price of lamps is 
oblivious to losses at the coal pile 
which are enormously greater than any 
saving which can possibly be achieved 
by lowering the unit price of lamps. 
Table IX is similar to Table VIII in 
form, but it illustrates the gain or loss 
to customer, to central station and to 
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lamp manufacturer, due to selection of 
some other than the most economical 
lamps, when the conditions are adjust- 
ed so that an equal quantity of energy 
is consumed in all cases. Although 
this case is not as reasonable and prop- 
er as that represented in Table VIII, 
it is probably more commonly met un- 
der the ordinary system of rating 
It is plain 
that if the consumer designed his wat- 
tages per socket in accordance with the 
rated efficiency and candlepower per 
lamp, as found from the bulletin of a 
good or a large manufacturer (E or 
F), and then accepted the lowest bid 
for lamps (K), he would decrease the 
total cost of service slightly (about 3.2 
per cent) and he would reduce the total 
amount paid for lamps by about 28.8 
per cent of what he would have to pay 
for the most economical lamps; but he 
would get an amount of light which 
would be grossly inadequate, being, in 
fact, only 78 per cent of what he had 
found to be necessary and had calcu- 
lated to receive. The most economical 
lamp, in point of service received per 
unit of total cost, is still the F lamp 
when: energy costs 11 cents per kilo- 
watt-hour and is still the E lamp when 
energy is as low as 3 cents per kilo- © 
‘watt-hour. 
——— 


American Tools and Electrical 


Supplies for Russia. 

United States Consul General John 
H. Snodgrass, of Moscow, reports that 
American manufacturers of metal goods 
are much interested in the conditions of 
manufacture of tools most used in Rus- 
sia. They are collecting information on 
the Russian markets, on the basis of 
which they will start manufacturing 
such articles for Russia. 

It appears that American electric 
works are in a position to make very 
favorable propositions in electrical sup- 
plies, of which there is a great scarcity 
on the Russian market. The only diffi- 
culty consists in the size of the order, 
the minimum stated by the American 
manufacturers being so large that the 
Russian purchasers are unable to dis- 
tribute the amount. 

—_—___~+-»—_____- 
Virginia Coal. 

The production of coal in Virginia 
in 1914 was 7,959,535 short tons, valued 
at $8,032,448. This was 868,533 tons 
less than in 1913, with a decline in 
value of $920,205, yet the output was 
greater than in any year previous to 
1913. 

—_—___~+--»—____- 

The New England Power Company 
of Maine and the Connecticut River 
Power Company of Maine have been 
consolidated into the New England 
Power Company, a voluntary associa- 
tion capitalized at $8,370,000. 
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Engineers’ Report on Milwaukee 
Street Lighting. 

The firm of Vaughn, Meyer and 
Sweet, consulting engineers, has been 
making during the past year a survey 
for the purpose of recommending a 
system of street lighting for the city of 
Milwaukee, Wis. As a result of this 
study a report has been made to the 
City Council during the week and a 
summary of the recommendations 
made in this report is given herewith. 

The report recommends as the prin- 
cipal unit for street lighting the gas- 
filled tungsten lamp, equipped with 
globes of the prismatic-refractor type. 
The type of fixture recommended is 
one which has been designed especially 
for the purpose by the engineers. Gas 
lamps utilizing a mantle are recom- 
mended for supplementary use where 
such lamps can be provided in suitable 
sizes. 

Posts are recommended of such 
types as to give a mounting height of 
30 feet above the street surface in the 
main business district and upon certain 
specified boulevards, 22.5 feet for busi- 
ness districts other than the main busi- 
ness district; 22.5 at the intersections 
of residence streets; 15 feet on certain 
boulevards and on long residence 
blocks between intersections; 45 feet 
at certain squares and open places, in- 
cluding the intersections of some of 
the principal streets. 

Entirely new street-lighting circuits 
are recommended, the routing of which 
is specified. 

It is recommended that lamps be 
provided with transformers with ad- 
justable taps so that a lamp failure 
will not interrupt the circuit and no 
constant-current regulator will -be re- 
quired. Self-winding time switches 
are recommended for turning current 
on and off, these to be located at the 
points where feeder circuits connect to 
the street-lighting circuits. 

The system recommended provides 
that approximately 8,500 lamps be in- 
stalled within the next 2.5 years. For 
the latter installation of additional 
lamps recommendations are made as 
to locations and order. 

Renewal of electric lamps is recom- 
mended not only when burnt out, but 


when the light drops to 80 per cent 


of the initial value. In the case of 
gas lamps the light emitted should not 
drop below 70 per cent of the initial 
value, such initial value being 10 per 
cent higher than that of the equivalent 
electric lamp. Cleaning at least once 
a month is recommended and also 
painting of the posts every two years. 
Except for mounting heights of 45 feet, 
it is recommended that an extensible 
platform wagon be used for renewal 
and maintenance work. For the lamps 
mounted 45 feet above the ground pro- 
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visions should be made for lowering 


-the lamp. 


Ownership of the system by the city 
is recommended. If immediate owner- 
ship is not adopted, the contract 
should provide for title by the city at 
the end of the contract period. In- 
stallation of the system should begin 
at once and be carried to completion 
as soon as funds will permit. The in- 
stallation should be complete before 
the end of 1917. Where new paving 
is under way in streets, -uriderground 
circuits should be laid at once. The 
new system should be put in opera- 
tion first of all in districts where pres- 
ent street lighting is especially inade- 
quate, notably in the northwest and 
southwest portions of the city. The 
maintenance of the system should be 
provided for by the city in the case of 
the electric equipment. For the gas 
lamps, maintenance by the utility cofn- 
pany, providing service is recommend- 
ed, with adequate inspection by the 
city. 

To carry out these recommendations 
a division of street lighting should be 
created as part of the Department of 
Public Works for supervision and in- 
spection, but the actual work of main- 
tenance should be performed by the 
Police and Fire Alarm Department. 
Purchase of the electrical energy on a 
kilowatt-hour basis is recommended, 
with a contractual provision for the 
continued operation of existing street 
lamps until these are superseded. A 
contract period of five years is sug- 
gested. 

Control and regulation of street 
lighting by private individuals through 
legislative enactment is recommended. 

It is stated that the system recom- 
mended will give a greatly improved 
street-lighting service at a cost only 
slightly greater than that of Milwau- 
kee’s present system, but a cost below 
the average of other cities of the same 


size, 
—_———__ —6-2-§>________ 


Progress in Artificial Lighting. 

At the meeting of the Chicago Section, 
Illuminating Engineering Society, on the 
evening of June 22, an address was given 
by Edward L. Nichols, professor of phys- 
ics in Cornell University, on “Artificial 
Lighting in 1900 and 1915.” 

Professor Nichols pointed out three 
main epochs in the development of arti- 
ficial lighting. One of these was the in- 
troduction of illuminating gas; the sec- 
ond the introduction of electric illum- 
inates; and the third the substitution for 
these and all other forms of illumination 


by incandescent carbon. of substances 
other than carbon, which in the main 
vive selective emission. These include 


mantel gas burners; flame magnetite and 
mercury arc: tungsten filaments: and elec- 


tric vacuum tubes. This last epoch re- 
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sulted in an advance in the case of both 
gas and electric lighting of about 10 to 1 
over the use of carbon. He advocated 
the entire replacement of illuminating gas 
by fuel gas, so that the use of gas mantels 
would become essential. He also pointed 
out the gain that would result in burning 
gas for power-generating purposes in 
place of coal. This would combine higher 
efficiency of utilization with a smokeless 
condition of our cities. 

Artificial daylight was considered by the 
speaker, who pointed that it was desir- 
able foreertain industrial and commercial 
purposes, but not for general illumination. 
Lantern slides were utilized to show the 
contrast between artificial daylight, candle 
light, and the unchanged light from an 
electric arc. The effect of colored light 
upon colored objects was well illustrated 
by the use of lantern slides made by the 
three-color process. He considered the 
most important element in the proper ap- 
plication of artificial lighting to be in the 
esthetic training of those responsible for 
such installation. 

The paper was discussed by J. R. 
Cravath, Douglass E. Wood, M. G. Lloyd. 
F. A. Vaughn, J. B. Jackson, A. W. E. 
Hooper and Albert Scheible. 

Mr. Cravath referred to the necessity of 
shielding the eye from the excessive 
brightness of modern light sources and 
spoke of the proposed use of the name 
“lambert” for a new unit of brightness 
which is defined as that of a surface which 
emits one lumen per square centimeter in 
comformity to Lambert’s law. Mr. Wood 
stated that there is a demand for lighting 
units giving artificial daylight for certain 
particular purposes, but not for general 
use. Even stores, which need such units 
for proper matching of goods, do not 
seem to realize the necessity for them. 
Mr. Vaughn told of an installation made 
to permit correct matching of black hosi- 
ery. Mr. Jackson told of the necessity 
of excluding daylight from the new office 
building of the Commonwealth Edison 
Company through the former skylight. 
owing to the fact that the artificial iHum- 
ination has been designed to give an am- 
ber tint. 

Dr. Lloyd reported on work which had 
been accomplished towards having in- 
struction in proper lighting introduced in 
the public schools. Addresses have been 
given by Messrs. Durgin and Cravath at 
the Flower Technical High School, which 
were very much appreciated. A motion 
was passed for the appointment of a com- 
mittee to recommend a plan for carrying 
on a much needed education of the public 
in the matter of correct lighting. 

—_____~--e___— 
Texas Coal Output. 

The amount of coal produced in 
Texas in 1914 was 2,323,773 short tons, 
valued at the mines at $3,922,459. 

The coal production of the state is 
nearly evenly divided between lignite 
and bituminous coal. 
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New Electrical and Mechanical 
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Appliances 


Automatic Door Switch. 

The automatic door switch, known as 
type GE-273, is installed flush with the 
door jamb to control lights in cellars, 
closets, refrigerators and rooms where 
I:ghts must be turned on and off very 
frequently or where lights are liable to 
be forgotten and left burning when not 
required. 

Two forms are manufactured by the 
General Electric Company. The mech- 
anism of one is so designed that the 
circuit is closed when the door is 
cpened, and the other type operates 
so as to close the circuit when the 
door is closed. Both are single-pole 


Automatic Door Switch. 


and are rated at 3 amperes, 250 volts 
and 6 amperes 125 volts. 

Metal door-switch boxes are fur- 
nished by various manufacturers to ac- 
commodate this switch. 

Sse ee es 


Hotpoint Electric Ovenette. 

The approach of the summer season 
emphasizes the value of electric cook- 
ing, on account of its great conven- 
ience and comfort. Since summer cook- 
ing involves the preparation of rela- 
tively light meals, this calls for liberal 
use of convenient electrical appliances, 
especially such as can be used on the 


dining-room table and connected di- 
rectly to the lighting circuit. 

To still further increase its variety 
of electric heating devices, particularly 
along the line suggested above, the 
Hotpoint Electric Heating Company, 
Ontario, Cal., has placed on the markct 
a device known as the Hotpoint Oven- 
ette. Strictly speaking, this is not an 
electrical appliance itself, because it 
contains no heating element. However, 
it is a_very convenient auxiliary to the 
electric disk stove, especially those 
made by the company, and known as 
El Glostovo, which is of the glowing- 
coil type, and El Grilstovo, a combina- 
tion disk stove and grill, which was 
described in our issue of April 17, 1915. 

The ovenette is made of pressed steel 
heavily nickeled and highly polished. 
It is used by placing it directly over 
the glowing coils of either of the stoves 
mentioned, being entirely sealed when 


Ovenette and Grill Stove. 


closed to form an efficient chamber for 
baking and roasting. It is said that a 
pie or pan of biscuits can be baked in 
ten minutes in this manner. It will also 
roast meats, fowl and other food, and 
anything that can be contained within 
its capacity. The illustration herewith 
shows the ovenette ready to be placed 
upon the appliance known as El Gril- 
stovo. 
Beet eg ge as es 


A New Commutating-Pole Direct- 
Current Motor. 


The use of commutating poles has 
given impetus to the further extension 
of uses for direct-current motors in 
service where severe sparking formerly 
was a serious limitation. A new type 
of motor making use of commutating 
poles has recently been placed on the 
market by the Eck Dynamo & Motor 
Company, Belleville, N. J. This ma- 


chine embodies many features of the 
most advanced design, for which reason 
the manufacturer has termed it the 
“High-Grade” motor. 

The commutating poles are placed 
midway between the main field poles 
and carry the full armature current. In 
number they correspond to the number 
of main poles. The main field poles, 
as well as the commutating poles, are 
made of laminated steel assembled un- 
der pressure and then firmly riveted to- 
gether. The poles are provided with 
ventilating spaces, through which the 
current of cool air supplied by the self- 
ventilating fan passes freely. 

At the pulley end of the armature, 
opposite the commutator end, there is 
provided a series of vanes, which give 
positive ventilation, which results in 


low temperature rise while operating 


even under full load continuously. The 
armature is provided with self-alining 
and double-row ball bearings, which re: 


Eck Commutating-Pole Motor. 


duce the bearing friction to an insig- 
nificant value. The armature core is 
made of soft laminated sheet steel, of 
which every sheet is well japanned to 
reduce eddy currents to a minimum: 
Where the coils enter and leave the 
slots they are protected by fiber disks. 
The coils are firmly held in place in 
the slots by means of wedges, thus dis- 
pensing with band wires. The com- 
mutator construction embodies the re- 
sults of the long experience of this 
manufacturer in the construction of di- 
rect-current motors. The brushgear 
consists of radial carbon brushes with 
spiral springs providing adjustable pres- 
sure. Heavy braided copper leads carry 
the bulk of the current from the brushes 
so that the springs are not heated. 
These motors are made either of the 
open type, as shown, or of the semi- 
inclosed type, in which a grating cover 
is placed over the open spaces between 
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the arms of the commutator-end bear- 
ing brackets. The machines are highly 
efficient and noiseless in operation. By 
careful balance of the electrical and 
magnetic design hunting and hummir 

are eliminated. These motors are made 
in sizes ranging from three to 40 horse- 
power and for 115, 230 and 550 volts. 
The machines are of the constant- 
speed type, but a series of different 
speeds is available in the various sizes. 

— o 


Steel Cable Grip. 


In erecting pole lines for overhead 
circuits, an important feature is proper 
attention to guying the poles so as to 
maintain a neat and well alined job. 
Since anything that facilitates the in- 
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Fig. 1.—Fargo Steel Cable Grip. 


stallation of the guys is conducive to 
more liberal and careful guying and 
therefore to more durable and attrac- 
tive construction, a brief description of 
a new steel cable grip specially de- 
signed for easy installation on guy 
strands should be of interest. 

Fig. 1 is a close view of this grip and 
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Fig. 2.—Cross-Section of Cable Grip. 


Fig. 2 shows its internal construction. 
From this it is clear that the body 
consists of two conical wedging shells 
united in one piece. This body is of 
very tough steel capable of withstand- 
ing many times the stress likely to be 
ever imposed on it. The more pull that 
comes on the guy, the better is the 
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Fig. 3.—Method of Installing Cable Grip. 
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grip maintained by the wedging clamp. 

The method of installation is shown 
in Fig. 3. The end of the guy strand is 
passed through one side of the cable 
grip, wrapped around the pole or passed 
through the ring of an eye-bolt on the 
pole, and again brought through the 
cable grip, using the other side; the 
free end of the strand is twisted about 
a few times. By tightening the set 
screws of the cable grip it becomes 
ready to bear any strain. 

These cable grips are made in nine 
different sizes for guy strands ranging 
from one-fourth inch to one inch in 
diameter. They are made by the Fargo 
Manufacturing Company, Poughkeep- 
sie, N. Y. 

————-2-e- 
Cutler-Hammer Candelabra Switch 
Redesigned. 

The candelabra switch shown in the 
accompanying illustration has recently 
been redesigned to incorporate a num- 


Candelabra Switch. 


ber of improvements. Steel dowel pins 
are now employed to insure keeping 
the two parts of the porcelain body in 
perfect alinement under all circum- 
stances. The supporting spider at the 
bottom is also redesigned so that the 
switch is held firmly to the fixture. As 
before, three, four or five-inch stems 
can be furnished and the small indicat- 
ing push-buttons are made in lengths 
to be used with cups of various diam- 
eters. 

The neatness of this switch makes it 
well suited for fixtures of certain de- 
signs where pull chains or projecting 
keys detract from the simplicity or 
daintiness of outline. The maker of 
these switches is the Cutler-Hammer 
Manufacturing Company, Milwaukee, 
Wis. 
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New Electric Suction Sweeper. 

The outfit illustrated herewith, which 
was recently placed on the market by 
the Pneuvac Company, Boston, Mass., 
is a combination electric carpet sweep- 
er and suction cleaner. 

It consists of the old-type carpet 
sweeper for gathering lint, threads, 
etc., over the top of which a vacuum 
cleaner is mounted. The nozzle of the 
vacuum cleaner precedes the carpet 
sweeper as it is pushed forward. 

The outfit is so constructed that the 
suction cleaner and carpet sweeper can 
be used together or separately, as de- 
sired. A separate handle is provided 
for the carpet sweeper to be used 
when the latter is operated separately. 
This gives a three-in-one machine, an 
crdinary carpet sweeper, or suction 
sweeper, or a combination of the two. 

The weight of the suction member is 
9.5 pounds and the carpet sweeper 
weighs 3 pounds. The machine is 
8.125 inches high. The case is con- 


structed of beautifully nickeled pressed 
steel, which makes the outfit very light 
in weight as well as attractive in ap- 
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Combination Suction Cleaner and Carpet Sweeper. 


pearance. It also provides a smooth 
inside surface which will not catch 
cust. 

The suction cleaner has a 12-inch 
nozzle with adjustment for height and 
has an eight-bladed fan. The driving 
motor is supported above the sweeper 
in a horizontal position. 

Hose connection is made to the 
machine for cleaning draperies, cur- 
tains, etc., by pushing aside the sliding 
cap at the front of the machine and at- 
taching the hose coupling. 

> 


Welding Up Scrap Nickel Anodes. 


Some important experiments in the 
welding of nickel anodes by the oxy- 
acetylene process have just been con- 
cluded in the large plating department 
of the Prest-O-Lite Company, Incorpo- 
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rated, at its Indianapolis plant. As a 
result of these experiments and tests, 
worn nickel anodes which have previ- 
ously been scrapped and sold at less 
than half price are now being re- 
claimed at a saving of more than 100 
per cent. 

The anodes used by the Prest-O-Lite 
Company are castings of 90 per cent 
nickel, 8 per cent carbon and 2 per 
cent iron. They are elliptical bars ap- 
proximately 1.5 inches by 3.5 inches in 
cross-section and 30 mches long and 
weigh about 30 pounds. Their market 
value varies between 46 and 50 cents 
per pound. -On the basis of the latter 
price, each 30-pound anode has a value 
of $15. 

By welding up old anodes which 
have been in the solution, and which 
have a junk value of between 22 and 
25 cents per pound, the company is 


Scrap Nickel Anodes, Before and After Welding. 


now converting its entire pile of scrap 
nickel into what are practically new 
anodes at a total cost for gas and labor 
of less than six cents per pound. This 
estimate is based on a recent test at 
Indianapolis in which 421 pounds of 
scrap anodes were welded up at the 
following costs: 


463 cu. ft. oxygen (at 2 cents).............. $ 9.26 
480 cu. ft. acetylene (at 2 cents).......... 9.60 
24 hours labor (at 25 cents).................. 6.00 

Total cio stcdes tana cet e ee ca a a aea esa $24.86 


In view of the fact that this test was 
made before any experience in the op- 
eration had been gained, it is probable 
that better results and greater savings 
may result from practice. 

The method of handling this opera- 
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tion 1s about as follows: As the an- 
odes are eaten away by the solution 
they are turned over to an oxy-acety- 
lene welder who “tacks” on scraps of 
old anodes by welding to increase the 
surface. One, two, three and sometimes 
four pieces of scrap are welded on, 
depending on the size and weight de- 
sired. 

The welding flame is also employed 
to remove the brass hooks which are 
used to support the anodes while in 
solution. Under the intense heat of 
the oxy-acetylene flame (approximate- 
ly 6,300 degrees Fahrenheit) the solder 
melts away rapidly, leaving a pure 
nickel bar which is later welded up.. 

Thus, by the addition of from, say, 
© to 15 pounds or more of scrap nickel 
a brand new anode is manufactured at 
trifling cost and every bit of scrap is 
utilized without the loss of a single 
pound of metal. 

No flux is em- 
ployed, as this has 
been found to be 
unnecessary. The 
pieces of scrap are 
simply melted on 
or “fused” togeth- 
er, using another 
piece of nickel as 
a filling rod. 


The welding process is a great ben- 
efit in obtaining perfect fusion, which 
is essential as all joints must have 
electrical conductivity equal to that of 
new anodes. 

Another advantage is the fact that no 
skill or experience in the art of oxy- 
acetylene welding is required to weld 
up scrap nickel anodes. Any workman 
with average intelligence can do the 
work without previous knowledge of 
the process. The apparatus required 
to do the work is inexpensive. 

Many previous attempts have been 
made to utilize scrap nickel anodes, the 
most common practice being to drill 
holes through several pieces and bind 
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them together by means of lead rivets. 
This method depends upon the contact 
of the wire or rivet and the piece of 
scrap to conduct the current and is 
therefore of uncertain value and in 
many cases a flat failure. If, for any 
reason, the contact is bad and offers 
too much resistance to the current, the 
metal might or might not dissolve. 
Therefore by using the welded anodes 
as much scrap may be used in a tub 
as is desired without any danger of 
cepleting the solution of metal. 

The welding process solves an im- 
portant problem in the nickel-plating 
industry as hundreds of tons of scrap 
nickel anodes can now be utilized at 
the same value as new anodes and at 
trifling cost. 

The Prest-O-Lite Company esti- 
mates that more than a ton a year of 
scrap anodes can be used in its plating 
départment. a 

—_—_—__—+--9—___. 


New Dry-Cell Electric Lanterns. 

The rapid increase in popularity of 
electric lanterns using standard dry 
cells has suggested the development of 
lighting outfits calculated to give still 
longer life and better service by using 
two cells instead of only one. Such a 
lantern is illustrated herewith. As is 
apparent from this view, this is a very 


New Two-Cell Electric Lantern. 


compact set. The outer case is made 
of rolled steel brass-plated and given a 
brush-brass finish. The lamp and 
projector combination is designed to 
give a powerful beam of light, and can 
be detached from the case; it is pro- 
vided with four feet of lamp cord, per- 
mitting placing of the projector at any 
desired point, if its position on the 
battery case should prove unsuitable. 
This flexibility permits use of the out- 
fit not only on a hand lantern, but also 
as a table, head, dash or motorcycle 
lamp. A three-volt high-efficiency 
tungsten lamp is used. In a test of 
this outfit it was possible to read one- 
half-inch print 1,000 feet away. 
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Another type of lantern, in this case 
using a single standard size dry cell, 
is also shown. The projector in this 
corresponds to the one described above 
and also is detachable from the case, 
permitting use of the outfit in a variety 


New One-Cell Electric Lantern. 


of ways. A metal strap on the back of 
the case permits carrying the battery 
on the belt, if the lamp is worn on the 
cap as a headlamp. The case is made 
of solid brass given a brush-brass fin- 
ish. In both of these models a screw 
switch is used; by screwing this in a 
continuous light is obtained. 

The two lanterns described are but 
part of the line of so-called “Bright 
Eye” lanterns made by the Burchwell 
Manufacturing Company, Pontiac 
Building, St. Louis, Mo. 

—__4- eM 


Electric Interchangeable Show- 


Window Sign. 

An electrically lighted advertising 
sign device has been invented and pat- 
ented by Owen James, of West Box- 
ford, Mass. It consists of a frame, 
with interchangeable metal letters, 
stretched across a show window be- 
tween sashes, or ‘erected on a standard 
at the back of the window. In the 
face of the frame are openings with 
stencil plates, a swinging frame with 
ground-glass plate mounted within just 
behind the stencils. Lamps are in- 
stalled below the stencil plates, the 
light being thrown into the space be- 
hind the ground glass by a reflector 
located below them. This gives an 
equal diffusion of light within the 
chamber and produces a uniform illu- 
mination of the sign lettering. 

The device is intended to replace 
printed strips of paper which are glued 
to the inside of show windows. These 
are expensive, and the glue is also a 
disfigurement to the glass. It is 
claimed the device will quickly pay its 
cost in the economies it effects. 

——eo 


Brass-Wire Armored Cables for 


Motorcars and Motorboats. 
The Standard Underground Cable 
Company, Pitttsburgh, Pa., is now 
manufacturing a complete line of brass- 
wire-armored ignition, lighting and 
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starting cables for motorcars, motor- 
boats and other motor-driven convey- 
ances. This armor is in the form of a 
strong D-shaped ribbon wound closely 
over the cable, and is supplied in yel- 
low, antique or nickel-plated finishes. 
Galvanized-steel-wire armor is occa- 
sionally used, though of somewhat less 
durable construction. 

The insulation of these armored 
cables consists of high-grade rubber, 
varnished cambric, and waxed and var- 
nished braids. Other types have plain 
rubber insulation without braided cov- 
ering. The outer braid of the braided 
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Brass-Armored Motorcar Cable. 


cables is saturated with multiple coats 
of special varnish, which gives it dur- 
ability, even when not further protect- 
cd by the brass-wire armor. 
—— 


High-Capacity Outdoor Substation 
on High-Tension Line. 
Many high-tension transmission lines 
pass through districts in need of elec- 
tric service, and central-station man- 


agers realize that under proper conditions 
profitable loads can be secured. 
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From the standpoint of operation 
such service must not only prove 
profitable, but the type of outdoor sub- 
station must be such that it will meet 
the following conditions: 

(1) It must not interfere with the 
operation of the main lines. 

(2) Disturbances at substations 
caused by short-circuits, overloads or 
lightning, must be localized. 

(3) The substation cost per kilowat: 
must be low, so that the installation 
will return a profit. 

(4) All essential elements must be in 
plain sight so that their conditions 
can be noted without difficulty. 

(5) The installation must be safe, 
easily operated, and fireproof. 

That these conditions can be met is 
evidenced by the large number of out- 
door substations now in service. 

A new form of high-capacity, self- 
contained, outdoor substation mant- 
factured by the Delta-Star Electric 
Company, Chicago, Ill., is shown here- 
with. The design is such that as the 
aemand for current increases, larger 
transformers can be installed without 
any change, except increasing the fuse 
capacity. By means of suitable steps 
and the top platform rack, a lineman 
can easily, safely, and quickly inspec+ 
the equipment, make adjustments, etc. 


as 


Self-Contained Outdoor Steel-Tower Substation. 
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Synchronous’ Booster - Converter 
for Dayton Power & Light 
Company. 

The Dayton Power & Light Company, 
Dayton, O., in 1913 found it advisable 
to increase its converting capacity for 
supplying the direct-current three-wire 
system. This was done principally to in- 
sure its many customers in the center of 
the city being supplied with continuous 
service, owing to the fact that the sub- 
station equipment had been exposed to 
immersion at the time of the serious 
flood. The question of whether the new 
equipment should be a motor-generator or 
rotary converter was very carefully con- 
sidered by the company’s engineers, and 
the converter was finally decided upon, 
for the following reasons: Smaller con- 
version losses, less current required for 
starting, lighter weight, less floor space. 

The accompanying illustration shows 
the new equipment, which was purchased 
from the Westinghouse Electric & Manu- 
facturing Company, and consists of a 
1, 000-kilowatt, 250-volt, six-phase, 60- 
cycle, synchronous booster-converter, op- 
erated from three 365-kilovolt-ampere, 
single-phase transformers with primaries 
arranged for 13,200, 6,600 or 2,200 volts. 
At the present time, this unit. is operated 
from a 2,200-volt substation bus, but the 
other voltages were provided to enable it 
to be operated at a higher voltage, which 
will be obtained later when other im- 
provements that are now contemplated 
will be completed. 

This equipment is arranged for both 
alternating-current and direct-current 


starting and requires less power for 
either method of starting than a 
synchronous motor-generator set of 


equal capacity. The operators all show 
a preference for the  booster-con- 
verter, as it has proved itself a 


ELECTRICAL 


REVIEW 


f 
4, MIN 


Htiiltiiiii 
AE 


— 


< > = 


AND WESTERN ELECTRICIAN 


SS ee 
LELAND CRANE & ENGI! 


iw 
{| nen BY 2 
he = 7M 

NEERING CO., WICKLIFFE, ORO: CAPI 
ko : 


— = 
y 


Electric Cranes for Ford Assembling Shops. 


very easy machine to handle, consequent- 
ly it is in operation a good portion of 
the time. The direct-current voltage can 
be varied at will from the switchboard 
by means of the smaller booster-field 
rheostat. 


This unit has been in operation for 
approximately 17 months, and is loaded 
daily up to approximately 4,400 amperes, 
which is a 10 per cent overload at the 
normal voltage. During one extreme 
condition this machine delivered 5,500 
amperes at 230 volts, for approximately 
15 minutes. This was due to a voltage 
disturbance, which caused the motor-gen- 
erator, with which the rotary was op- 
erating in parallel, to fall out of step and 
disconnect itself from the line. During 
December, 1914, the converter operated 


Synchronous Booster-Converter in Dayton Plant. 


normally 18 hours a day and the aver- 
age load-factor for the month, taken from 
the station operating log, proved to be 79 
per cent, ranging from a minimum of 70 
per cent to a maximum of 89 per cent 
daily. 

In every sense of the word, the booster- 
converter has met the exacting require- 
ments of central-station operation in a 
manner entirely satisfactory to the Day- 
ton Power & Light Company. 

There seems to be no logical reason for 
retaining a prejudice against 60-cycle 
converters, since the machines built to- 
day have eliminated the objectionable 
points that were characteristic of those 
of earlier design. This is certainly borne 
out by the operating results obtained in 
the Dayton mstallation and that of vari- 
ous companies using modern 60-cycle 
synchronous converters. 

{ —__~++e— — 

Novel Use of Electric Cranes in 
Ford Assembling Shops. 

An unusual arrangement for the use 
of electric cranes has been made in the 
assembling shops of the Ford Motor 
Company in Cleveland, Cincinnati, 
Pittsburgh, Atlanta and Long Island 
City. The cost of handling material is 
always one of the points which works 
managements are striving to lower and 
the plant adopted by the Ford company 
affords good opportunities for efficiency. 
The cranes which will be used are 
shown as they were set up on the as- 
sembling floors before shipment. They 
will be used for unloading material re- 
ceived in bulk from freight cars lo- 
cated on the ground level and for con- 
veying this to the numerous floors in 
the building. Load platforms are placed 
on each floor in staggered location and 
below the crane runway, permitting 
material to be loaded or unloaded at 
any floor. 
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The cranes have a capacity of 50 tons 
on the main hoist and five tons on 
their auxiliary hoist with a total pos- 
sible lift of over 86 feet. The main 
hoist has four ropes winding on to the 
drums 8 feet apart and prevent twisting 
of the ropes. 

The main hoist will be operated by 
a 40-horsepower type CI alternating- 
current induction motor, which is a new 
Westinghouse motor especially de- 
signed for crane and hoist service. The 
bridge and trolley motors will be of 
the same type, of 11 and 5 horsepower, 
respectively, The cranes were made by 
the Cleveland Crane & Engineering 
Company, Wickliffe, O. 

—— 
New Patented Third-Rail 
Insulator. 

The third-rail insulator illustrated here- 
with is known as the Ohio Brass Com- 
pany’s type K. It is held in position by 
means of a bar-iron forging lagged to the 
tie. Across the bottom of the insulator 
are slots, recesses at each end to pro- 
vide clearance for lag-screw heads. The 
forging may be extended to provide a 
support for a protection board, if so de- 
sired. A large number of these insula- 
tors have proved highly satisfactory on 
an important eastern road. 

This insulator is covered by the Roger 
patent No. 1,090,234, issued March 17, 
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New Third-Rall Insulator. 


1914, half interest of which has been as- 
signed to Nathan Shute. The Ohio Brass 
Company, Mansfield, O., has entered inte 
a contract giving it exclusive manufac- 
turing and sales rights for the general 
market upon third-rail insulators manu- 
factured under this patent. 
———_——_»--- 


Excellent Performance of Pennsyl- 
vania Railroad’s Electric Loco- 
‘motives at New York Terminal. 


Some very interesting figures have 
just been given out concerning the per- 
formance of the electric locomotives 
used by the Pennsylvania Railroad on 
the Manhattan Division, operating 
passenger trains through tunnels en- 
tering New York City under Hudson 
River. 

These locomotives have been in use 
for nearly four and one-half years and 
the data given below represent their 
performance during the period in a 
very striking manner. 

They were designed to start and ac- 
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celerate a 550-ton train, in addition to 
the locomotive, on a = 1.93-per-cent 
grade in tunnels, but in actual opera- 
tion, 850-ton trains are frequently 
started on this grade and trains of 
14 all-steel cars, weighing over 1,000 
tons are handled without difficulty. 
Each locomotive in service passes 
over an inspection pit every 24 hours, 
when a running inspection of machin- 
ery is made, similar to that given 
steam locomotives over the pit, and 
slight repairs made where necessary. 
The average time required for this in- 
spection is approximately ten minutes. 
After 3,000 miles run, the locomo- 
tives are taken into the shop for a 
general or periodic inspection, when 
all electrical apparatus is thoroughly 
gone over, tested, cleaned and neces- 
sary adjustments and renewals made 
to all electrical and mechanical parts. 
The shipping of these locomotives 
for general repairs is governed by tire 
wear, and a number of locomotives 
have run from 90,000 to 112,000 miles 
before it was necessary to turn the 
tires or do any general repair work. 
The general overhauling and repair- 
ing of these locomotives is done in one 
of the regular steam-locomotive repair 
shops. 
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truck and two pairs of driving wheels 
connected by siderods, the semi-units 
being permanently coupled together at 
the driving-wheel end. The locomotive 
frames, driving wheels, trucks and run- 
ning gear are similar in general charac- 
ter to the standard American type 
steam locomotive and the relation of 
the various working parts on the two 
semi-units is similar in location to two 
steam locomotives coupled back to 
back. 

Each semi-unit is equipped with a 
2,000-horsepower motor connected to 
the driving wheels through a system 
of parallel rods and cranks with an in- 
termediate shaft, and is fitted with unit 
switches, master controller, Westing- 
house automatic and straight air-brake 
apparatus, electric headlight, pneu- 
matically operated whistle, sand ap- 
paratus and other items of lesser im- 
portance. The locomotive equipment is 
so arranged that in the event of one mo- 
tor being cut out of service, the entire 
locomotive can be operated from the 
other cab with the remaining motor. 
The unit-switch control permits two or 
more locomotives to be coupled and all 
to be operated from either end of any 
one cab. The semi-units are inter- 
changeable, and if any two semi-units 
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On November 28, 1914, these 33 lo- 
comotives had completed four years’ 
service, and during that period the 
mileage made and dentention record is 
as follows: 


Locomotive-miles .........0..0000000000000000000012-- 3,974,746 
Total engine failures.............000.000000000000- 45 
Total minutes detention to trains.... 271 


Locomotive-miles per detention........ 88,328 

Locomotive-miles per minute de- 
téêntlon reuse dereen oe aein a ees 14,667 
train 


During this period, 463,558 
movements were made, or an average 
of 1,300 movements per detention, due 
to engine failures. 

At Manhattan Transfer, where the 
change is made from steam to electric 
locomotive, on trains to and from the 
Pennsylvania station, the time allowed 
per schedule for making the change, 
including necessary testing of air 
brakes, is four minutes; although the 
entire operation can be performed in 
three minutes, and has been done in 
two minutes. 

These locomotives are articulated 
machines, each consisting of two semi- 
units, each having a four-wheel bogie 


are separated, they can be combined 
with any two other semi-units, as may 
be required in making repairs, or for 
other reasons. The controllers are 
fitted with four running notches, giving 
great flexibility of speed regulation, 
and permitting the most economical 
use of power during acceleration. 

Each motor has a continuous rating 
of 1,000 and a maximum rating of 2,000 
horsepower, or a total of 4,000 horse- 
power per locomotive. The motors are 
of the direct-current, field-controlled, 
commutating-pole series type. The 
weight of each motor complete, in- 
cluding cranks, is 43,000 pounds. The 
motors are supplied with direct current 
at 650 volts from the third rail, 
through contact shoes located on either 
side of each truck. The motors, con- 
trol and the complete electric equip- 
ment was furnished by the Westing- 
house Electric & Manufacturing Com- 
pany, while the locomotives were built 
by the Pennsylvania Railroad in its 
own shops at Altoona, Pa. 
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CABINETS. — Johns-Pratt Com- 
pany, Hartford, Conn.; H. W. Johns- 
Manville Company, sole agent, New 
York, N. Y. 

Sheet-steel cabinets, catalog Nos. 
9551, 9552 and 9553, with sheet-metal 
adapters for inclosing “Noark” me- 
ter-testing cutout bases and protect- 
ing the meter terminals. 

Listed June 1, 1915. 


CABINETS. — Trumbull Electric 
Manufacturing Company, Plainville, 
Conn. 

Sheet-metal boxes with combination 
switches and cutouts, catalog Nos. 5630 
and 5631. 

Listed May. 4, 1915. 


CONDUIT OUTLET PLATES.— 
William H. Hope, 33 Green Street, 
Newark, N. J. 

Cast-iron outlet plates with clamps 
for armored cable. Catalog No. 2, for 
combination gas and electric light out- 
lets, and catalog No. 4, for straight 
electric outlets. 

Listed May 3, 1915. 


CUTOUT BASES, Cartridge Fuse. 
—The Trumbull Electric Manufactur- 
ing Company, Plainville, Conn. 

Slate base. 250 volts, all capacities, 
catalog Nos. 8006, 8007, 8016, 8017. 
600 volts, all capacities, catalog Nos. 
8056-57, 8066-67. 

Listed May 20, 1915. 


CUTOUT BASES, Link Fuse.— 
Johns-Pratt Company, Hartford, 
Conn.; H. W. Johns-Manville Com- 
pany, sole agent, New York, N. Y. 

“Noark” meter-testing cutout bases 
for link fuses. 


Catalog No. 9514, 31-60 amperes, 
250 volts, for use in cabinet, catalog 
No. 9552. 

Catalog No. 9515, 61-100 amperes, 
250 volts, for use in cabinet, catalog 
No. 9552. 

Catalog No. 9516, 101-200 amperes, 
250 volts, for use in cabinet, catalog 
No. 9553. 

Listed June 1, 1915. 

CUTOUT BASES, Plug Fuse— 
Johns- Pratt Company, Hartford, 
Conn.; H. W. Johns-Manville Com- 


pany, sole agent, New York, N. Y. 

“Noark” meter-testing cutout bases 
for plug fuses. 

Catalog No. 9501, 0-30 amperes, 125 
volts, catalog Nos. 9505 and 9506, 0-30 
amperes, 125-250 volts, for use in cabi- 
net, catalog No. 9551. 

Standard when properly installed 
in the cabinets with which they are 
listed. 

Listed June 1, 1915. 


FIXTURES, Supports for.— The 
Trumbull Electric ‘Manufacturing 
Company, Plainville, Conn. 

“Slotted” fixture hickeys, with mal- 
leable-iron nipples threaded on each 
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Latest Approved Fittings 
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The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 


National Fire Protection Asso- 


end for attaching fixture stems to 
standard insulating joints and fixture 
studs. Catalog Nos. 31050-59 inclu- 
sive, 31082-83, 31085-87 inclusive, 31089 
and 31091. 

Listed June 1, 1915. 


FUSES, Cartridge Inclosed.—Chel- 
ten Electric Company, submittor, 314 
Armat Street, Philadelphia, Pa. Man- 
unfactured by Killark Electric Manu- 
facturing Company, 2005 Locust Street, 
St. Louis, Mo. 

“Chelten Electric Company” cart- 
ridge inclosed fuses, 0-600 amperes, 
250 volts. 

Listed May 20, 1915. 


FUSES, Cartridge Inclosed.—The 
Trumbull-Vanderpoel Electric Manu- 
facturing Company, submittor, Ban- 
tam, Conn. Manufactured by Killark 
Electric Manufacturing Company, 2005 
Locust Street, St. Louis, Mo. 

“Trumbull-Vanderpoel” cartridge in- 
closed fuses, 0-600 amperes, 250 volts. 

Listed May 20, 1915. ; 


FUSES, Plug.—The Arrow Electric 
Company, submittor, Hartford, Conn. 

The Bryant Electric Company, 
Bridgeport, Conn., “Arrow” Edison 
type, 3-30 amperes, 125 volts. 

Listed May 20, 1915. 


FUSES, Plug.—Connecticut Electric 


Manufacturing Company, Bridgeport, . 


Conn. 


C. E. M. Co., Edison plug fuses, 


0-30 amperes, 125 volts. In these fuses 

horn fiber is used for insulation of live 

parts and of brass-rimmed mica cap. 
Listed June 8, 1915. 


FUSES, Plug.—Trenton Electric & 
Conduit Company, Incorporated, Tren- 
ton, N. J. 

Edison plug fuses, 0-20 amperes, 125 
volts. . 

Listed June 1, 1915. 


GROUND CLAMPS.—Gillette-Vib- 
ber Company, New London, Conn. 

Type S. 

Listed May 25, 1915. 


HEATERS, Electric.—General Elec- 
tric Company, Schenectady, N. Y. 

“G. E.” heaters, 95-250 volts. 

Circulating water heaters, types L-42, 
L-56, 600-3,000 watts. 
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Air heaters, type A-52, 1,200-5,000 
watts. 

Beer vat dryer, type A-44, 3,000 watts, 

Listed May 14, 1915. ; 


a 


PANELBOARDS.—The Pelton & 
Crane Company, 244 Harper Avenue, 
Detroit, Mich. 

Switchboard equipped with cartridge 
inclosed fuses, flush switches, full-volt- 
age and low-voltage terminals, the lat- 
ter controlled by rheostats; and oper- 
ated on either 110-volt alternating-cur- 
rent or direct-current circuits. 

Listed June 1, 1915. 


RECEPTACLES, For Attachment 
Plugs.—Central Electric Company, 320 
South Fifth Avenue, Chicago, Ill. 

Receptacles and plugs. Ralco. 

30 amperes, 250 volts, catalog No. 13. 

60 amperes, 250 volts, catalog No. 9. 

Listed March 31, 1915. 


SIGNS, Electric. — Flashtric Sign 
Works, 213 South Clinton Street, Chi- 
cago, Ill l 

Electric signs shown by tests and ex- 
aminations conducted by Underwriters’ 
Laboratories to be in accordance with 
requirements of the National Board of 
Fire Underwriters have labels attached. 

Listed May 13, 1915. 


SWITCH . BOXES.—Chicago Fuse 
Manufacturing Company, 1014 West 
Congress Street, Chicago, Il. 

Gem type F. 

Listed June 2, 1915. 


SWITCHES, Knife.—Electric Power 
Switch Control Company, 255 Fourth 
Street, Portland, Ore. 

Motor-starting switch control, 30 
amperes, 250 volts, three-pole, double- 
throw knife switch with specially de- 
signed interlocking slot attachment to 
control movement of knife switch. 

Listed June 1, 1915. 


SWITCHES, Surface Snap. — The 
Trumbull Electric Manufacturing Com- 
pany, Plainville, Conn. 

Two-circuit, two amperes, 250 volts, 
five amperes, 125 volts, catalog Nos. 
330-333, inclusive. eae 

Three-circuit, two amperes, 250 velts, 
five amperes, 125 volts, catalog Nos. 
334-337, inclusive. 

Listed May 18, 1915. 


abode 


THEATER APPLIANCES.—Gen- 
sal Electric Company, Schenectady, 

G. E. stage cable connectors. 

Double-pole receptacles and plugs 
with current-carrying parts mounted 
in fiber blocks. 

35 amperes, 125 volts, catalog No. 
79825. 

10 amperes, 125 volts, catalog No. 
79826. 

Standard only for portable stage ap- 
pliances. ; 

Listed April 27, 1915. 
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ATLANTIC STATES. 


SPRINGFIELD, MASS.—The Unit- 
ed Electric Light Company plans to 
expend $40,000 for various improve- 
ments. Address Walter L. Mulligan, 
manager. 


HARRISON, N. J.—The Public 
Service Electric Company will install 
a new underground conduit system in 
Fourth Street, replacing its present 
overhead lines. The improvement is 
estimated to cost $35,000. . 


JERSEY CITY, N. J.—City Com- 
missioner Henry Byrne has approved 
of the installation of an improved 
street-lighting system on Jackson, 
Ocean, Central and Monticello Av- 
enues, and Grove Street, in accord- 
ance with plans recently under con- 
templation; the new system is planned 
to comprise flaming arcs on ornamen- 
tal poles. The Public Service Electric 
Company has been asked to make the 
installation for the city. A. 


TRENTON, N. J.—The Hudson & 
Middlesex Telephone & Telegraph 
Company is planning for the construc- 
tion of an independent telephone line 
from New York to Washington, and 
has made application to the Board of 
Public Utility Commissioners for ap- 
proval of a $1,000,000 mortgage, the 
proceeds to be used for this purpose. 
William J. Lansley, Perth Amboy, is 
an official of the company. 


SCALP LEVEL, PA.—An applica- 
tion for a Pennsylvania charter was 
recently filed by the Scalp Level Elec- 
tric Company, of Scalp Level, Pa., by 
Thomas Fisher, B. L. Simpson and E. 
L. Delaney. The concern will supply 
and manufacture light, heat and power 
by electricity to the people of Scalp 
Level. S. 


NORTH CENTRAL STATES. 


DAYTON, O.—The Dayton Power 
and Light Company has been granted 
permission by the State Utilities Com- 
mission to issue $665,000 worth of new 
securities, $300,000 of which will be 
used to pay for improvements. 


FREMONT, O. — The Sandusky 
River Power Company has increased 
its capital from $900,000 to $1,000,000 
and changed its name to the Ohio 
State Power Company. 


TROY, O.—A resolution has been 
prepared to sell $10,000 worth of 
bonds on July 2, the proceeds to be 
used for the purpose of improving the 
Miami county power piant. Address 
President of Board of Local Improve- 
ments, 


ALBANY, ILL.—The electric light 
plant will be improved. Address mayor. 

APPLETON, WIS.—The Wisconsin 
Traction, Light, Heat and Power Com- 
pany will spend approximately $500,- 
000 increasing the capacity of its Ap- 
pleton power plant during the ensuing 
12 months, according to a statement 
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made by John I. Beggs, president of 
the company. 


LACROSSE, WIS.—Plans have 
been completed by the Wisconsin-Min- 
nesota Light and Power Company for 
the erection of a new power station 
and the rehabilitation of its central 
heating system in LaCrosse at an ex- 
penditure of $210,000. The new sta- 
tion will be a stand-by steam plant to 
be operated in conjunction with plants 
of the corporation at Chippewa Falls, 
Eau Claire and Winona. Hydroelec- 
tric power will also be brought into 
La Crosse from the water-power sta- 
tion at Eau Claire and Chippewa Falls. 


CHISHOLM, MINN.—A station is 
to be erected and a number of lights 
are to be installed at the new park on 
Longyear Lake by the Mesaba Electric 
Railway Company, of which E. W. Rey- 
nolds is general superintendent. X. 


HIBBING, MINN.—A plan is being 
talked whereby this village may furnish 
electric light for Leetonia. X. 


MINNEAPOLIS, MINN.—Plans are 
being prepared by the C. L. Pillsbury 
Company for a new $50,000 power plant 
to be built by St. Joseph’s hospital, St. 
Paul. A considerable amount of new 
machinery, boilers, engines, generators, 
etc., will be needed. Bids will be ad- 
vertised for shortly. C. H. Johnson, 
St. Paul, is architect. X. 


BARCROFT, IOWA.—Bonds to the 
amount of $10,000 will be issued for 
an electric plant. Address city clerk. 


HAZELTON, IOWA—The propo- 
sition to issue bonds for electric light 
plant carried. Address Mayor. 


LAKEFIELD, IOWA.—The propo- 
sition to issue $31,000 in bonds in or- 
der to properly equip the electric light 
plant and furnish adequate fire protec- 
tion, carried. Address Mayor. 


KANSAS CITY, MO. — The Big 
Niangua Hydroelectric Company, of 
Kansas City, is to build a hydroelectric 
plant as soon as finances can be ar- 
ranged, on the Big Niangua River. The 
estimated cost, $2,500,000, and the con- 
struction will include a reinforced-con- 
crete dam, 1,500 feet long and 160 feet 
high, to develop 30,000 horsepower, 
to be delivered over a transmission line 
120 miles long. 

KANSAS CITY, MO.—An ordinance 
granting a revocable permit to the 
Western Union Telegraph Company 
to lay ducts and conduits for wires and 
pneumatic tubes in the streets, is pend- 
ing in the Council. The company had 
received a permit from the Board of 
Public Works. There was a demand 
that a franchise be required, but the 
permit was the outcome of negotia- 
tions, under which the city will receive 
$250 a mile per year, and the use of 
9,200 feet of tube free. 

LINDEN, N. D.—A. M. Baker, of 
Morris, Minn., is to expend $7,000 on 
the installation of an electric light plant 
here. 
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SOUTH CENTRAL STATES. 


BOWLING GREEN, KY.—Articles 
of incorporation have been filed here 
by the Smiths Grove Light and Ice 
Company, at Smiths Grove, this coun- 
ty. The company has $5,000 authorized 
capital, and the incorporators are J. G. 


Edwards, principal stockholder, and 
J. T. Smith and Edgar Beeler. 
BRAEMAR, TENN.—Cost of the 


plant which the Braemer Power Com- 
pany projects at Braemar Falls, is esti- 
mated at $60,000. As previously noted, 
the company proposes to construct a 
pipe dam and pipe line with a 554-foot 
fall, and to transmit electricity as far 


as Elizabethton, seven miles. L. D. 
Gastieger is secretary. 
DALLAS, TEX.—lIt is stated by 


Mayor Henry D. Lindsley that the 
construction of a municipal electric 
light plant here will be probably un- 
dertaken if the suit which is now pend- 
ing in the courts to determine the va- 
lidity of the issue of $400,000 of bonds 
that were voted for the purpose more 
than a year ago, 1s decided favorably. 


GALVESTON, TEX.—The Texas 
Power and Light Company has pur- 
chased the holdings of the Galveston 
Gas Company for a consideration of 
approximately $1,000,000. Extensive 
improvements will be made to the 
plant. 


MARSHALL, TEX.—The Marshall 
Electric Company plans to build an ex- 
tensive system of power transmission 
lines in this section. The first line to 
be constructed will run from the cen- 
tral station here to Jefferson, a dis- 
tance of fifteen miles. D. 


WESTERN STATES. 


DILLON, MONT.—The citv of Dil- 
lon, according to City Engineer Wil- 
lam E. Chapman, will install a modern 
lighting system. Reported the instal- 
lation will consist of single and three- 
light units, distributed in the business 
and residence section. Understood bids 
for materials and installation will be 
called for shortly. O. 


ALBION, IDAHO.—The city coun- 
cil has granted a franchise for light and 
power in this city to the Washington 
Water Power Company, of Spokane. 
It is understood the company will im- 
mediately begin the extension of its 
lines and distributing systems. O. 


BLACKFOOT, IDAHO.—Manager 
Hughes of the Southern Idaho Water 
Power Company and the city council 
are negotiating for the installation of a 
lighting system in this city. It is un- 
derstood an agreement has been 
reached whereby the company will in- 
stall the system and furnish current for 
operation. f 

YUMA, ARIZ.—W. R. Webb. of 
Gadsden, has been awarded franchises 
for the installation of electric-light, 
water works and telephone and tele- 
graph systems in this city. 
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EUGENE, ORE.—B. B. McKinney, 
of the Eugene Water Board, states the 
electric substation transformers and 
other electrical equipment will be re- 
moved from the filter building to the 
new substation at once. Reported the 
municipal system will be extended and 
improved in a small way this sum- 
mer. 


OREGON CITY, ORE.—An agree- 
ment has been reached between the city 
council and the business men on Main 
Street whereby a new cluster-lighting 
system will immediately be installed on 
that thoroughfare. According to pres- 
ent plans there will be six light posts 
in each block. O. 


ABERDEEN, WASH.—By an over- 
whelming majority voters of this city 
at a special election held recently, re- 
fused to grant an electric light and 
power franchise to George Tilden and 
associates, of Seattle. ‘Mr. Tilden, who 
has petitioned nearly every large city 
in Southwestern Washington for a like 
franchise, purposes developing a power 
site on the White River, in the vicinity 
of Tacoma. ; 


MONTESANO, WASH.—Recently 
the Northwest Electric and Water- 
works Company issued $500,000 worth 
of bonds for the purpose of making 
needed extensions and improvements in 
Montesano and immediate vicinity. 
The mortgage was given by the North- 
west Trust and Safety Deposit Com- 
pany, as trustee. This company, at this 
time, is building a new power plant on 
the Chehalis River. O 


PROPOSALS. 


LIGHTING FIXTURES. — Sealed 
proposals will be received at the of- 
fice of the Supervising Architect, 
Treasury Department, Washington, D. 
C., until July 26, for lighting fixtures 
for the new United States post office 
at Webb City, Mo. Drawings and 
specifications may be obtained from 
custodian of site at Webb City, Mo., 
or at the office of the Supervising 
Architect, Washington, D. C. 


LIGHTING FIXTURES. — Sealed 
proposals will be received at the of- 
fice of the Supervising Architect, 
Treasury Department, Washington, D. 
C. until July 30, for interior lighting 
fixtures for the United States post of- 
fice at Albion, Mich. Drawings and 
specifications may be obtained from 
the custodian of site at Albion, Mich., 
or at the office of the Supervising 
Architect, Washington, D. C. 


PANAMA CANAL ELECTRICAL 
SUPPLIES.—Scaled proposals will be 
received until July 1, at the office of the 
General Purchasing Officer of The Pan- 
ama Canal, Washington, D. C., for fur- 
nishing, by steamer, free of all charges, 
on dock at either Colon (Atlantic port) 
or Port of Ancon (Pacific port), Isthmus 
of Panama, the following: 
corrugated roofing, electrolytic oxy-hy- 
drogen-generating plant, electric cable, 
cable-end bells, circuit-breaker, glass lamp 
shades, battery zincs, dry cells, pipe fit- 
tings, in accordance with Circular No. 
935. 


NEW PUBLICATIONS. 


BOTLER OPERATION.—Bulletin No. 
78 of the Engineering Experiment Sta- 
tion of the University of Illinois is en- 
titled “A Study of Boiler Losses, ” by A. 
P. Kratz. This bulletin gives a critical 
analysis of data taken from a series of 
25 trials made on a 500-horsepower boiler 
in the University plant. Copies of the 
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bulletin may be obtained gratis from C. 
i Acting Director, Urbana, 

INDUCTANCE. — Scientific Paper 
No. 246 of the Bureau of Standards, 
Washington, D. C., is entitled “Methods 
of Measuring the Inductances of Low- 
Resistance Standards,” by F. Wenner, 
E. Weibel and F. B. Silsbee. Two meth- 
ods, with applications, are given. 


INSTRUCTIONS IN SWITCHING. 
—A. P. Lundberg & Sons, 477 Liverpool 
Road, London, England, has published a 
third edition of the booklet entitled “The 
Teaching of Electric Light Switching,” 
which aims at systematizing the teach- 
ing of this usually ignored branch of elec- 
trical application. The booklet is sent 
free upon application. 

FORD ENGINE TROUBLES.—The 
Norman W. Henley Publishing Com- 
pany, 132 Nassau Street, New York 
City, has published a chart by Victor W. 
Page entitled “The Location of Ford 
Engine Troubles Made Easy.” Tllustra- 
tions of the parts are given, with tabu- 
lated suggestions as to where to look for 
trouble. The price is 25 cents. 


CLEVELAND MUNICIPAL PLANT. 
—A bulletin issued by the City of Cleve- 
land Department of Public Utilities gives 
a progress report of the municipal elec- 
tric light plant, prepared by F. W. Bal- 
lard. This gives figures showing what 
has been accomplished by the new plant. 
and refutes a number of misstatements 
which have been published in regard to 
it. 

INDUSTRIAL ACCIDENTS.—The 
United States Department of Labor has 
issued Bulletin No. 157 entitled “Indus- 
trial Accidents Statistics.” This gives 
tables of the number of casualties in the 
different states, with a classification of 
the same. An analvsis and discussion of 
the statistics of Illinois. Massachusetts. 
New York and Wisconsin makes up a 
large part of the bulletin. 


ANNUAL 
VISING ENGINEERS, CHICAGO 
TRACTION.—The sixth annual report 
of the Board of Supervising Engineers, 
Chicago Traction, covering the fiscal 
year ended January 31, 1913, has been 
published in the form of a volume of 
534 pages. The report gives a sum- 
mary of the proceedings of the board, 
discusses the relation of suburban 
traction development to that in the 
city of Chicago proper, and gives an 
analytical review of the operation and 
rehabilitation periods of the various 
street-railway companies, records the 
growth of population and earnings, 
discusses in a general way the subject 
of passenger subways to relieve con- 
gestion, and reviews the relations of 
the municipality to the companies. As 
usual, detailed reports are included 
from the various departments of the en- 
gineering and accounting staffs. Com- 
prehensive data and a large number of 
illustrations accompany the report. 


NEW INCORPORATIONS. 
DETROIT, MICH. — The Eagle 


Flectric Company has been incorpo- 
rated with a capital of $100,000. 

CHICAGO, ILL. — The Eastern 
Electric Sales Company has changed 
its name to the International Electric 
Company. 

VAN WERT, O.—The Northwestern 
Ohio Light Company has been incor- 
porated with a capital of $10.000 by 
Lindsey Hooper. U. S. Brandt. J. H. 
Brandt. C. A. Radcliffe and W. P. Turd. 
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CLEVELAND, O.—The Advance 
Electric Company has been organized 
with a capital of $2,000, by J. W. Abel 
and others. 


FOX LAKE, WIS.—The Fox Lake 
Light and Power Company, has been 
incorporated with a capital of $5,000, 
by D. C. West and others. 

EL CAMPO, TEX.—Central Service 
Company. Capital stock, $200,000. In- 
corporators: F. J. Hardey, W. J. Hef- 
ner, E. L. Correll and others. 

ELIZABETHTOWN, KY. — The 
Horse City Light and Power Company 
has been incorporated with a capital 
of $10,000, by J. P. Todd and others. 


CLEVELAND, O.—The Advance 
Electric Company. Capital, $2,000. In- 
corporators are . Abel, Willia 


Langer, W. R. Winn, Z. F. Harris and 
O. J. Buckley. 

EMMETSBURG, ME.—The Em- 
metsburg Electrical Company has been 
organized to erect, maintain and oper- 
ate electric power plants. Capital 
stock, $35,000. 

CINCINNATI, O.—The Home Elec- 
tric Company. Capital, $10,000. In- 
corporators: W. C. Adams, F. L. 
Wanderer, H. L. Town,,C. G. Andrews 
and L. J. Adams. 


LAKETON, IND.—The Akron and 
Lakeland Utility Company has been 
organized to build an electric plant at 
Laketon. The new concern will be cap- 
italized at $25,000. 


CEDARVILLE, ILL. — Cedarville 
Park Power and Electric Company. 
Capital, $5,000. Incorporators are Wil- 
lam M. Clingman, John Bollman and 
Smith C. Thompson. 


CLEVELAND, O.—The Ohio Elec- 
tric and Manufacturing Company. In- 
corporators are Harry Frankel, Dave 
Frankel, Morris Shapero, H. A. Kan- 
gesser and Frieda Frankel. 


ATHENS, O.—The Central Electric 
Producing Company. Capital, $300,000. 
Incorporators: H. D. Manington, O. 
E. Harrison, H. C. Allread, E. H. Da- 
vis and H. R. Schweinsberger. 


EL CAMPO, TEX.—The Central 
Service Company has been incorpo- 
rated with a capital of $200,000 by F. 
J. Hardey and others, to deal in ice, 
electric light and power, etc. 


BUFFALO, N. Y.—The Buffalo 
Light Company has recently been in- 
corporated with a capital stock of $10,- 
000. The incorporators are S. N. 
Rogers, of Doby Springs, D. G. Rogers, 

of Buffalo. 

ROCHESTER, N. Y.—The Roches- 
ter Electrical Supply Company has 
been incorporated with a capital of 
$25,000, by Carl F. W. Kaelber, Clar- 
ence M. Platt, Bernard E. Finucane, all 
of Rochester. 

NEW YORK, N. Y.—United States 
Six-in-One Sales Corporation. To 
manufacture electrical appliances. Cap- 
ital, $5,000. Incorporators: John H. 
Wallace. Russell D. Burchard and 
Agnes Wyman. 

NEW YORK, N. Y.—Kammer Ad- 
vertising Company, Incorporated. Elec- 
tric signs, etc. Capital, $5,000. In- 
corporators: Francis Kammer, Max A. 
Kammer, and William B. Whelpley, of 
New York City. 

NEW YORK, N. Y.—The Opales- 
cent Bent Glass Company, Incorpor- 
ated: art glass work, electric light fix- 
tures, globes, etc. Capital, $10.000. In- 
corporators. (Simon H. Lewis. William 
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S. Evans, and Henry <Altbach, all of 
New York City. 

NEW YORK, N. Y.—Charles R. 
Gracie, Incorporated. To manufacture 


electric novelties, electric wooden 
lamps, etc. Capital, $5,000. Incorpo- 
rators: Charles R. Gracie, Charles 


Deimling and Edward J. Dunn. 


PORTLAND, ORE.—Articles of in- 
corporation have been granted the 
Light House Electric Company. The 
company is capitalized at $4,000. Incor- 
-porators are George L. Boynson, L. 
Welch and Jennie A. Robeson. 


NEW YORK, N. Y.—Cleveland 
Sales Company, Incorporated; to deal 
in motors, dynamos, generators, etc. 
Capital, $10,000. The incorporators are 
Joseph O. Laino, Norman N. Rulisom, 
and M. Anton, of New York City. 


NEWARK, N. J.—The Beaver Elec- 
tric Lamp Company has been incor- 
porated with a capital of $100,000, to 
manufacture electric lamps. The in- 
corporators are Edmund Beatty, Fred- 
erick Rosseter and Philip Dreyfuss. 


GLENSIDE, PA.—The Brockline 
Underground Electric Manufacturing 
Company was recently incorporated 
with a capital of $5,000, to manufacture 
electrolysis bonds, tools and do under- 
ground construction. President. E. L. 
Brocking; Treasurer, T. C. Allen. 


ALBANY, N. Y.— The Western 
Power Corporation was incorporated 
recently with a capital of $7,080,000. The 
directors of the new concern are 
Charles F. Ayer, John R. Freeman, 
Frank H. Davis. Richard M. Reed, 
Benjamin F. Yoakum and Richard B. 
Young. 


EL CAMPO, TEX.—The Central 
Service Company has been organized 
here with a capital stock of $200,000, 
for the purpose of building and oper- 
ating an electric light and power plant. 
It will construct a system of power 
transmission lines to neighboring com- 
munities and farms. P. J. Hardy is 
interested. D. > 


CHICAGO, ILL.—The Pittsburgh 
Electric Specialties Company of Pitts- 
burgh, Pa., was recently incorporated 
in the State of Illinois with a capital 
of $50,000. The company has opened 
offices at 218 South Wabash Avenue, 
Chicago. Attorney-in-fact in Illinois 
is A. C. Wales. The concern recently 
incorporated in Pennsylvania. S. 


LOUISVILLE, KY.—The West En- 
gineering Company has been incor- 
porated here with $5,000 capital, Wil- 
liam M. West, principal stockholder, 
the incorporators including Irvin Mar- 
cus and Leon Lewis. Headquarters 
have been established at 233 South 
Fifth Street. The corporation proposes 
to install and operate power plants and 
fuel-saving devices, paying particular 
attention to getting efficiency out of 
power equipments. 


SPRINGFIELD, MASS.—The New 
England Westinghouse Company has 
been incorporated under the laws of 
Massachusetts, with a capital of $2,- 
000,000. The incorporators are George 
H. Cox, Carl A. DeGorsdorff, George 
C. Wing and S. St. John Morgan. The 
new company will operate the plants of 
the J. Stevens Arms and Tool Company 
and the Stevens-Duryea Company, 
which have recently been acquired by 
the Westinghouse interests. The en- 
tire stock of the new company is owned 
by the Westinghouse Electric & Man- 
ufacturing Company. 
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FINANCIAL NOTES. 


The Kanawha Traction and Electric 
Company, recently formed by a consoli- 
dation of the Kanawha Traction Com- 
pany and the Parkersburg, Marietta and 
Interurban Railway Company has sold 
$1,000,000 notes to a syndicate formed by 
the Fidelity Trust Company, of Balti- 
more. 

West Virginia Traction and Electric 
Company, a subsidiary of Eastern Power 
and Light Corporation, has sold to 
a syndicate formed by William P. Bon- 
bright & Company and William Mor- 
ris Imbrie & Company, New York, $1,- 
500,000 two-year six-per-cent bond se- 
cured notes, which are being offered at 
98 and interest. The collateral behind 
the notes consists of $1,875,000 first and 
refunding six-per-cent bonds deposited 
with the Bankers Trust Company as trus- 
tee. Earnings of West Virginia Trac- 
tion and Electric for the year ended April 
30, 1915, were approximately two and 
one-half times the requirements for the 
interest on these notes, and the company 
is paying dividends at the annual rate of 
seven per cent on its preferred and five 
per cent on its common stock. 

The meetings of the stockholders of 
the Westinghouse Electric and Manu- 
facturing Company and of the West- 
inghouse Machine Company were held 
Wednesday afternoon, June 9, at the 
offices of the two companies in East 
Pittsburgh, Pa., and the following di- 
rectors were elected: Westinghouse 
Electric and Manufacturing Company. 
Edwin F. Atkins, Charles F. Brooker and 
E. M. Herr, four years; John R. Mc- 


Cune and Jerome Hamauer, three 
years; Westinghouse Machine Com- 
pany, J. D. Callery, E. M. Herr, H. T. 
Herr, William McConway, John R. 


McCune, Joseph W. Marsh, L. A. Os- 
borne, Guy E. Tripp and H. H. West- 
inghouse, one year. 


Dividends. 
Term. Rate. Payable. 
Am. Tel. & Tel.................... 2 % July 15 
Asheville Pr. & Lt. pf.... Q 1.75% July 1 
Cal. Rv & Pr. prior pf.....Q 1.75% July 1 
Can. Westghse................. es 1 % July 10 
Carolina Pr. & Lt. pf..... Q 1.75% July 1 
Colo. Springs Lt., Ht. & 

Pro etetea eaa a 1.5 % July 1 

Columbus Ry., Lt. & Pr. : 
PEET IAE E Q 15% July 1 
Con. Traction ...........0..... S-A 2 % July 15 
Detroit Edison...u...2....... — 1.75% July 15 
Dom. Pr. & Lt. Ltd. pf..— 2 % July 15 
East. Mich. Fdison............ — 1 % July 1 
Elec. Stor. Battery....u...... Q 1 % July 1 
Halifax Tramways..........Q 2 % July 2 
Kan. Gas & Elec. pf........ Q 1.75% July 1 
New England Pr................. Q 15% July 1 
New England Tel. & Tel. Q 1.75% June 30 
N. Y. State Rys...2...0000... -~Q 1 % July 1 
N. Y. State Rys. pf.......... Q 1.25% July 1 
Otis Elevator .........0000000000200 Q 1.25% July 15 
Otis Elevator pf.........00.... -Q 15 % July 15 
Reading Trac. .......0.......... S 15 % July 1 
Republic Ry. & Lt. pf... Q 1.5 ©% July 15 
Shawinigan Water & Pr. Q 1.5 % July 10 
So. New Eng. Telep.......... Q 1.75% July 15 
Wash. Water Pr............ Q $1.50 July 1 
West India Elec..............-.. Q 1.25% July 1 
Westehse Elec. Mfg... Q 1 £# June 30 
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Reports of Earnings. 
REPUBLIC RAILWAY & LIGHT. 


1915 1914 
March gross ........----.-------< $242,236 $247,552 
Net after taxes... 85.097 92,161 
Surplus after charges.... 28,257 36,298 
Balance after preferred F 
Gividends  —............---..--- 2,300 19,251 
Three months’ gross..... 724,837 739,118 
Net after taxes......-....- - 268,258 273,258 
Surplus after charges.... 97,625 106,336 
Balance after preferred a 
dividends ............--...--- = 19,754 28,:15 

KEYSTONE TELEPHONE COMPANY. 

1915 1914 
May gross.........-..--.—--- $113,548 $110,825 
N CU ise ae eee eta 58,886 56,502 
Surplus veiscesecicciecs erene 32,375 30,698 
Five months’ gross..... 557,277 544,822 
Net coe ease. 281,016 276.267 
Surplus 2.22... 148,994 146,004 


MT. WHITNEY POWER & ELECTRIC. 


1915 1914 
April gross..............---------. $ 56,692 $ 56.557 
Net after taxes...—....~....-. 36,167 32,980 
Surplus after charges.... 23,052 21,160 
Twelve months’ gross... 691,301 643,237 
Net after taxes.............. . 415,793 33,732 
Surplus after charges.... 266,593 211,277 

GRAND RAPIDS RAILWAY. 

. 1915 1914 
April gross.............--------- $ 83,353 $ 101,454 
Net after taxes................ 16,328 34.438 
Surplus after charges.... 2,626 20,9090 
Twelve months’ gross....1,258.489 1.300.544 
Net after taxeS............ 423,380 475,137 
Surplus after charges.... 261,218 313,691 

Balance after preferred 

dividends ...—................ 186,218 238,691 


UTAH SECURITIES CORPORATION. 
Consolidated earnings a as E 


1914 
April @ToOSS.........0.......---.0--- $ 376,470 $ 378.336 
Net earnings............... .. 205,113 179,806 
March gross..............-.....-. 364,943 374,811 
Net earnings.........-......- ~ 184,115 181,995 
February gross...........- ~- 361.307 360,088 
Net earnings ................. . 178.280 184,186 
January STross............-..... 386.943 390,345 
Net earnings........—........ 199,167 202,942 
Four months’ gross..... 1.489,663 1.503580 
Net earnings................. 766,675 748,929 
PACIFIC LIGHT & POWER. 
1915 1914 
April gross .....-....-06- $231,339 $208,363 
Net after taxes ......... 152,503 125.086 
Other income ..........-- 10,910 13,509 
Total income ...........- 143,414 138,595 
Surplus after charges.... 55,602 33,964 
Four months’ gross ...... 9,761 843,017 
Net after taxes..........- 591,983 474,359 
Other income ........... 44,642 62,780 
Total income ............ 636,625 537.150 
Surplus after charges..... 204,536 153,007 
COLUMBUS RAILWAY, POWER & LIGHT. 
191 1914 
April gross ..........- $ 247,363 $ 248,748 
Net after taxes........ 95,523 94,663 
Surplus after charges.. 56,312 53,463 
12 months’ gross...... 3,074,166 3,040,893 
Net after taxes........ 1,212,412 1,079,044 
Surplus after charges. 738,585 591,805 
Balance after pre- 


ferred dividends .... 453,462 306,682 


CUMBERLAND COUNTY POWER & LIGHT. 


1915 1914 

April gross ........--. $ 186,786 186 734 
Net after taxes ...... 74,965 71,026 
Surplus after charges.. 4,562 7,281 
12 months’ gross ..... 2,543,812 2,407,851 
Net after taxes ...... 1,196,328 1,023,139 
Surplus after charges.. 343,368 281,669 
Balance after 

ferred dividends 205,368 143,665 


TS, 
eee ee e a 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING 
EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


June 21. June 14 
American Tel. & Tel. (New York) 20.2 oocicc ccc cccccccecccccccecccccecccceeecesenscececcacceccececceractes 123% 122} 
Commonwealth Edison (Chica £0) oo... ccc cece cnccneccecescoceccecccnecccsscocececaccuceeseceeeseeces 134 134 
Edison Electric Illuminating (BoOStoOmn) oo. cccccccccccccccecccccccceccceenesccecececocecneceesecscess 237 23643 
Electric Storage Battery common (Philadelphia) oo... cececeseeeeeeeeeneee -54% 54 
Electric Storage Battery preferred (Philadelphia).........000000000000000r0 ceeceseeeeceeeeee 54% 54 
General Electric (New YOrK) oo... ccccccccccsccccssceccccessesececcececcccccnsecunccececesceecceosees 172 172% 
Kings County Flectric (New York) ooo cceccccccccccccccecesccceccccececesceccccecccceccacecececesees 119 119 
Massachusetts Electric COMMON (Boston) ........cc..ccccccccccceccceccececscccncecacevecencceecesees 45, — 
Massachusetts Electric preferred (BOStONn).........aaooooeennonaecereantonnionoooooonnoon reene e ese 3612 354 
National Carbon COMMON OTT: A 140 140 
National Carbon preferred (CHICA ZO) ooo cccccccccceccccccancceccceseesceceececacencceccnnecceceaveceees 117% — 
New England Telephone (Boston) .o......cccccccccsececeseveccccccncscccecesccecsvecccecsensicicseseesetsestess = 127 
Philadelphia Electric (Philadelphia) aaeeea 23% 244 
Postal Telegraph and Cables common (New York)............c.cccccececeeeeeeveececsecee snes 79 79 
Postal Telegraph and Cables preferred (New York).............. Oia ete et 65 = 
Western Union (NeW YOrK) T te TrA ETH 
Westinghouse COMMON ANGAR Co a AA 97 OS by 
Westinghouse preferred (New York) eneersrnrneentenenee eed 25 120 


June 26, 1915 


915 1914 
March gross ......... -$ 615,210 $ 713,650 
Net after taxes ...... 13,628 76,79 
Surplus after charges 32,387 101,539 
12 months’ gross...... 8,169,612 8,713,435 
Net after taxes ...... 3,231,192 3,698,411 
Surplus after charges. 1,096,143 1,613,646 
CLEVELAND ELECTRIC ILLUMINATING. 
(Central States Electric Corp. Subsidiary). 
1915 1914 
April gross ..... bales $ 373,810 $ 374,123 
Net after taxes...... ~» 191,082 183,327 
Surplus after interest, 
amortization a n d 
preferred dividends.. 155,648 147,296 
Balance after depre- 
ciation ....sssessonse . 118,267 109,883 
12 months’ gross..... 4,253,279 4,205,823 
Net after taxes....... 2,041,727 2,043,033 
Surplus after interest, 
amortization a n d 
preferred dividends.. 1,620,085 1,631,172 
Balance after depre- 
ciation ....ssessessee 1,194,758 1,211,615 
NORTHERN OHIO TRACTION & LIGHT. 
1915 1914 
April gross ........... $ 279,282 $ 287,719 
Net after taxes........ 95,744 114,397 
Surplus after charges 44,321 64,066 
Balance after pre- 
ferred dividends ... 27,998 48,344 
Four months’ gross... 1,101,351 1,080,884 
Net after taxes....... 391,900 412,582 
Surplus after charges. 187,463 212,427 
lance after pre- . 
ferred dividends . 122,173 162,236 


PHILADELPHIA RAPID TRANSIT. 
1915 1914 
OENE IRAE $ 2,070,160 $ 2,178,842 


May gross 
Net Seite n 856,220 ; 
Surplus after charges 83,902 112,859 
Eleven months’ gross.. 21,846,996 22,195,755 
Nét ooren S a 9,146,851 9,105,773 
Surplus after charges.. 228,070 287,963 
BRITISH COLUMBIA ELECTRIC. 
1915 1914 
April gross ow... $ 540,861 $ 698,508 
et after taxes.................. 55,308 195,962 


6,295,905 7,450,590 


GEORGIA RAILWAY & POWER. 


1915 1914 
May BOBS ©... ecco $ 514,007 *$ 568,878 
Expenses and taxes.......... 294,428 309,632 
Net earnings .......00..00....... 219,579 259,246 
Five months’ gross............ 2,646,696 2,575,699 
Expenses and taxes........ 1,563,317 1,477,828 
Net earnings ............00........ 1,085,379 1,097,871 


NEW ENGLAND POWER. 
Five months ended May 31, 1915: 


1915 1914 

Gross earnings .................... $557,236 $430,148 
Net after taxes... 361,96 271,192 
Balance after bond in- 

terest osii ce artk lcs 204,242 132,171 
Surplus after other inter- 

LC) <1. | Gane een a a 83,629 122,606 
Balance after preferred 

dividends ow 61,358 19,856 


CLEVELAND ELECTRIC ILLUMINATING. 
(Central States Electric Corporation Sub- 


sidiary.) 
1915 © 1914 
May gro88 ..W...... cee ccceeeee $ 349,550 $ 348,058 
Net after taxes... 173,133 162,788 
Surplus after interest, 

preferred dividends 

and amortization .......... 137,698 126,024 
Balance after deprecia- 

MOT: spe sue laa 102,743 91,219 
Five months’ gross............ 1,928,366 1,929,537 
Net after taxes.................. 1,005,240 947,008 
Surplus after interest, 

preferred dividends 

and amortization .......... 828,086 764,082 
Balance after deprecia- 

tIon oiean a 635,248 671,128 
Twelve months’ gross.... 4,254,772 4,246,805 
Net after taxes... 2,052,071 2,053,418 
Surplus after interest, 

preferred dividends 

and amortization .......... 1,631,759 1,638,390 
Balance after deprecia- 

TION: Meanie eee 1,206,282 1,214,735 

VIRGINIA RAILWAY & POWER. 
1915 1914 . 
May BOSS ..ooonnaeeonoon0000000 $ 407,694 $ 433,497 

A E E E ETE, 204,122 230,004 
Net after charges............ 66,118 92,430 
Eleven months’ gross...... 4,679,421 4,717,587 

Ol EE te eters Sie »415,837 2,465,121 
Net after charges.............. 899,343 971,000 


1,284,860 2,024,821 - 
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COLUMBIA GAS & ELECTRIC. 
Columbia Gas & Electric Company and 
the Union Gas & Electric Company re- 
port consolidated income accounts for the 
fiscal year ended December 31, 1914, as 
follows: 


1914 1913 

Gross earnings.................. $5,851,537 $5,497,959 
Expenses and taxes........ 2,678,017 2,574,644 

Net earnings............... ~- 3,173,520 2,923,316 
Other income...........0........ 470,864 71,584 

Total income.................. 3,644,384 3,394,900 
Cin. G. & E. rentals.... 1,788,552 1,788,250 
Cin. Gas Tr. rentals........ 708,305 718,208 
Interest U. G. & E. Co. 80,949 79,172 
U. G. & E. earnings to 

stock not owned........ 586 $25 
Interest Columbia G. & 

E. first 68 ...............2000008 516,240 499,225 
Interest Columbia G. & 

E. debentures................ 123,262 61,600 
Other interest Columbia 

Gas & Electric............ 35,452 28,298 
Surplus ...eoneooo00000000000000 0000000 391,038 219,121 
Sinking fund Col. G. & 

E. first 58 .........0........ 95,005 95,005 

EAST ST. LOUIS & SUBURBAN. 
191 1914 

April gross ............ $ 193,827 $ 213,998 
Net after taxes ....... 74,289 : 
Surplus after charges. 13,293 14,963 
12 months’ gross ...... ,631,939 2,745,570 
Net after taxes........ 1,012,278 1,043,733 
Surplus after charges.. 274,476 436,643 
Deficit after preferred 

dividends ............ 25,524 *99,143 

*Surplus. 


NASHVILLE RAILWAY & LIGHT. 
(Tennessee Railway, Light & Power 


Subsidiary). 
1915 1914 

April gross ........... $ 176,040 $ 186,150 
Net after taxes ...... 72,091 69,756 
Surplus after charges.. 30,099 28,418 
12 months’ gross...... 2,216,599 2,228,645 
Net after taxes ........ 921,623 824,152 
Surplus after charges.. 430,504 343,933 
Balance after re- 

ferred dividends ..... 305,504 218,933 


CHATTANOOGA RAILWAY & LIGHT. 
(Tennessee Railway, Light & Power 


Subsidiary). 

1915 1914 
April gross ............ $ 87,745 90,429 
Net after taxes ....... 29,212 32,828 
Deficit after charges.. 79 *5,232 
12 months’ gross 1,049,582 1,200,748 
Net after taxes....... 44,566 483,247 
Deficit after charges.. 1,627 *171,674 

*Surplus. » 
NEW YORK RAILWAYS, 

1915 1914 
April gross ..........00....... $ 1,127,388 $ 1,148,888 
Net after taxes.......... z 323,288 319,598 
Other income............... 46,228 31,626 
Total income................ 369,516 361,224 
Interest on underly- 

ing bonds ................... 225,520 224,887 
Income available for 

interest on com- 

pany's bonds............ 143,995 126,387 
Interest on refund- 

Ng 48 ce Soe 60,173 54,320 
Surplus o.oo... eee 83,822 © 72,016 
Ten months’ gross.... 11,126,974 11,485,016 
Net after taxes............ 3,130,581 3,257,097 
Other income................ 422,804 321,170 
Total income .............. 3,653,384 3,578,267 
Interest on underly- 

ing bonds ............0000.. 2,288,024 2,256,491 
Income available for 

interest on com- 

Pany’s bonds............ 1,265,360 1,321,776 
Interest on refund- 

TS K ATES EAEE 571,192 543,198 
Surplus .0.0.... cesses eeeeee 8 778,578 


694,16 78, 
Passengers carried.... 220,808,262 226,341,746 


PERSONAL MENTION. 


MR. F. H. BETHELL, vice-president 
of the New York Telepnone Company, 
has been elected village president of 
Scarsdale, N. Y. 


MR. WILLIAM J. ROONEY has 
been appointed Inspector of Wires for 
the city of Waltham, Mass. He is a 
graduate of Massachusetts Institute of 
Technology, 1915. 


MR. HENRY G. HAFNER, of the 
Central Electric Company, Chicago, II., 
is receiving the congratulations of his 
many friends on his marriage, June 22, 
to Miss Louise N. Nichols. After a 
month’s honeymoon in Glacier Na- 
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tional Park, Mr. and ‘Mrs. Hafner will 
make their home in Chicago. = / 


MR. H. T. MATTHEW has been 
appointed Pacific Coast representative 
of the Society for Electrical Develop- 
ment. Mr. Matthew has been in the 
United States since 1898. He entered 
the employ of the McGraw Publishing 
Company a few years later, and repre- 
sented them on several of their pub- 
lications, for the past three years being 
located on the Pacific Coast. Mr. 
Matthew is widely acquainted among 
electrical men, and his standing in the 
industry and ready faculty for making 
and holding friends make him a strong 
addition to the excellent organization 
already in the field working for the:so- 
ciety. oO 

MR. F. W. SCHUSTER has re- 
signed his position as advertising man- 
ager of the Meadows Manufacturing 
Company, Pontiac, Ill., manufacturers 
of electrically-operated washing ma- 
chines and other portable and station- 
ary steel-frame apparatus, to accept a 
similar position with the A. H. Ander- 
son Printing Company at Streator, III. 
The latter company specializes in cata- 
log, folder and other commercial print- 
ing, as well as loose-leaf systems, book- 
keeping sets, etc. One of Mr. Schus- 
ter’s first duties in his new position 
will be to prepare copy and layouts 
for electrical manufacturers and job- 
bers who purchase their printed mat- 
ter from the A. H. Anderson Printing 
Company. 

MR. W. J. BALL, secretary of the 
Tri-City Electric Company and man- 
ager of the Moline (Ill.) branch of the 
company, has been elected president of 
the Moline Commercial Club. This is 
the representative commercial organi- 
zation of the city, which has a popu- 
lation of about 30,000. Mr. Ball is 
serving his second term as president of 
the Illinois State Electrical Contrac- 
tors’ Association. He has served for 
several terms as president of the Tri- 
City Electrical Employers’ Associa- 
tion, and is a member of the American 
Institute of Electrical Engineers, Il- 
luminating Engineering Society, Soci- 
ety for Electrical Development, Na- 
tional Electrical Contractors’ Associ- 
ation and the Jovian Order. In elect- 
ing Mr. Ball as president of the Moline 
Commercial Club the members have se- 
lected one of the most active and ca- 
pable business men in Moline. In ad- 
dition to his civic and business affli- 
ations he has found time for much 
community and social work, and has 
been selected as toastmaster for the 
annual Alumni banquet which will be 
held by the Alumni of the local high 


school. E 
OBITUARY. bg 


MR. JOSHUA HALE, a Boston 
electrical engineer, was killed by an 
automobile at Newburyport, Mass., June 
15. He was on his way to the train, and 
was struck by the car, which was back- 
ing away from the station. Mr. Hale 
was prominent in his home town of 
Newburyport, and was well known in 
Moline, Ill., where he once lived. The 
widow, who was Florence Gould, of 
Moline, survives. 


DATES AHEAD. 


Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 
30. Secretary, Herbert Silvester, 18 
Washington Avenue, Detroit, Mich. 

Amcrican Institute of Electrical En- 
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gineers.. Annual convention Deer Park 
Hotel, Deer Park, Md., June 29-July 2. 
Secretary, F. L. Hutchinson, 29 West 
Thirty-ninth Street, New York, N. Y. 

Ohio Electric Light Association. An- 
nual convention, Cedar Point, O., July 
20-23. Secretary, D. L. Gaskill, Green- 
ville, O. 

National Electrical Contractors’ Asso- 
ciation of the United States. Fifteenth 
annual convention, San Francisco, Cal., 
July 21-24. Secretary, George H. Duffield, 
41 Martin Building, Utica, N. Y. 
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L. B. Allen Company, Incorporated, 
4517 North Lincoln Street, Chicago, 
Ill., manufacturer of the well known 
line of Allen fluxes and soldering tools, 
announces that it has a very success- 
ful soldering flux for aluminum, as well 
as that for the other metals which have 
been commonly soldered. 


Universal Motor Company, Oshkosh, 
Wis.. has issued bulletin No. 20 describ- 
ing Universal generator sets. These 
comprise an internal-combustion en- 
gine, either direct-connected or belted 
to a generator, and are made in various 
sizes up to three kilowatts capacity. 
They are designed particularly for rural 
house and farm lighting, battery charg- 
ing, boat lighting, wireless telegraphy, 
etc. 


Wagner Electric Manufacturing 
Company, St. Louis, Mo., has prepared 
for distribution an attractive wall cal- 
endar (13 by 21 inches) covering the 
period from June, 1914, to June, 1915. 
The young Wagner mascot is shown 
appropriately to the season in college 
cap and gown and pointing to the 
comet-emphasized comma in the com- 
pany’s slogan “Wagner, Quality.” The 
picture is an attractively colored sky- 
scape. 


The R. D. Nuttall Company, Pitts- 
burgh, Pa., has issued catalog No. 13, 
covering electric-railway gears, pinions 
and trolleys; it gives general data on 
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International Association of Municipal 
Electricians. Annual meeting, Gibson 
Hotel, Cincinnati, O., August 24-27. Sec- 
retary, C. R. George, Houston, Tex. 

Association of Iron and Steel Electrical 
Engineers. Annual convention, Hotel 
Statler, Detroit, Mich., September 8-11. 
Secretary, W. T. Snyder, McKeesport, Pa. 

American Electrochemical Society. 
Twenty-eighth general meeting, San Fran- 
cisco, Cal., September 16-18. Secretary, 
Joseph W. Richards, South Bethlehem, 
Pa. 
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Nuttall railway-motor gearing for 
Westinghouse and General Electric 


equipments, Nuttall trolleys, harps and 
wheels, flexible couplings of the spring 
and buffer type, and electric-railway- 
compressor gears. The company has 
also issued catalog No. 12 on mine and 
industrial gears, pinions and trolleys; 
this publication covers mine-haulage- 
locomotive gears, pinions and trolleys, 
mining-machine gearing, and gives 
mine-haulage data and general data for 
ordering industrial gears. 


American Sheet & Tin Plate Com- 
pany, Pittsburgh, Pa., has issued a 
number of new publications, of which 
the one entitled “Better Buildings” 
points out the value of its roofing and 
siding plates for a great many types of 
buildings, such as factories, mills, ware- 
houses, garages, barns, train sheds, etc. 
Data on these products are given, also 
many valuable suggestions and dia- 
grams on the construction of simple 
buildings. Another publication de- 
scribes “Apollo Best Bloom Galvanized 
Sheets.” These are copper-bearing 
sheets used extensively for the con- 
struction of buildings. as well as for 
culverts. Another publication gives a 
discussion on the subject of corrosion, 
prepared by D. M. Buck, metallurgical 
enginetr. This gives an account of a 
series of tests made with various roof- 
ing materials, and shows the superior- 
ity of copper-bearing steel. Still an- 
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International Engineering Congress, 
San Francisco, Cal., September 20-25. 
Executive secretary, E. J. Dupuy, Fox- 
croft Building, San Francisco, Cal. 

Iluminating Engineering Society. An- 
nual convention, New Willard Hotel, 
Washington, D. C., September 20-23. As- 
sistant secretary, Joseph Langan, 33 West 
Thirty-ninth Street, New York, N. Y. 

Telephone Pioneers of America. Annual 
meeting, San Francisco, Cal., September 
21-23. Secretary, R. H. Starrett, 15 Dey 
Street, New York, N. Y. 
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other publication is entitled “Copper, 
Its Effect Upon Steel for Roofing Tin.” 
This also refers to corrosion tests of 
copper-bearing steel products, and gives 
data on various sheet materials of this 
type produced by the company. 


Roller-Smith Company, 203 Broad- 
way, New York City, has issued a 
number of new bulletin sheets for its 
loose-leaf catalog. No. 71 deals with 
industrial circuit-breakers ranging from 
S to 100 amperes. Nos. 73 and 74 are 
cevoted to standard circuit-breakers of 
the plain overload, no-voltage, shunt- 
trip and combination types. No. 75 
cescribes reverse-current relays. Nos. 
81 and 82 cover portable instruments 
for direct-current and alternating-cur- 


rent circuits, respectively. No. 84 
takes up = alternating-current switch- 
board instruments. No. 85 describes 


Hartmann & Braun vibrating-reed fre- 
Guency meters of the switchboard, 
portable and combination types. No. 
s6 deals with signal-system-testing 
voltammeters. No. 91 covers several 
types of direct-current switchboard in- 
struments. No. 92 1s devoted to port- 
able ohmmeters, portable Wheatstone 
bridges and bond testers. Nos. 96, 97 
and 98 cover Columbia induction-type 
switchboard watt-hour meters, commu- 
tator-type direct-current watt-hour me- 
ters, and shunted astatic direct-current 
switchboard watt-hour meters, respec- 
tively. 


Record of Electrical Patents. 


Our weekly record of the United States electrical patents issued is based on the Oficial 


Gazette of the United States Patent Office. 


Owing to the practical exhaustion of the ap- 


propriation for printing the Gazctte and specifications of patents issued, the Oficial Gazette 
for June 15, 1915, giving the patents issued on that date, will not be published until after 


July 1, when the appropriation for the next fiscal vear becomes available. 


Our record of 


electrical patents of June 15 will therefore appear as early in July as possible. 


The following United 
patents expired on June 21, 
H05, 835, 


States 
1915: 
Electrolytic Production of Amal- 


electrical 


gams, Ete. E. Andreoli and G. Andreoli, 
London, Bngland. 

605,542. Electrically Heated Charge for 
Cartridges or Shells. To. W. Bates, Chicago, 

605,850. Jelectric Motor. F. B. Briner, St. 
Louis, Mo. 

605,862. Electric Meter. T. Duncan, Fort 


Wavne, Ind. 
605,918. Telephone 
Rav, Boston. Mass. 
605,915. Electric Clock-Controlled Switeh 
Mechanism. R. W. Rollins, Hartford, Conn. 
605,941. Electrie Block-Signal System for 
Railways. I. C. Werner, Broad Brook, 
Conn. 


Transmitter. F. A. 


Patents Expired. 

605,949. Electric Meter. T. 
Wasne, Ind. 

605,953. Controlling Mechanism for Elec- 
tric Motors. G. Gibbs, W. S. Johnson and 
H. Winkenwerder, Milwaukee, Wis. 

605,956, ControNer for Type-Casting and 
Settipge Machines. G. A. Goudson, Minneap- 
olis, Minn. 

605,957. Differential Letter-Space Regis- 
ter for Composing Machines. G. A. Good- 


Son. 
606.004. Thermal Cirenuit-Closer. L. Em- 
din and J. A. Dewson, Reading, Pa., 
606,009, Flectric Controller. M. W. Hanks, 
Macdisen, Wis. 
606,012, Pleetric-Current 
J. Hogan, New Paven, Conn. 
606,015. System of Eleetrical Distribution 


Duncan, Fort 


Controller., J. 


and Regulation. B. G. Lamme, Pittsburgh, 


606,033. Means for Compensating for 
Temperature- Resistance Changes. F. 
Scott, Pittsburgh, Pa. 

HOB O56, Alternating-Current Miectric 


Motor. R. H. Hassler, Pittsburgh, Pa. 
606,076. leleetric Alarm System. <A. Oven- 
deh, Akron, O. 


606,108. Electrice Are Lamp. F. Wright, 
Newburgh, N. Y. 
606.127. Mlectrode for Arc Lights. C. S. 


Doley, Philadelphia, Pa. 

606,182, Pelephone-lExchange System. W. 
W. Dean, St. Louis, Mo. 

606.167. Electrice Brake. KE. W. G. C. Hoff- 
mann, Charlottenburg, Germany. 

HOTT. Shunt for Bleetrie Circuits. O. B. 
Shallenberger, Rochester, Pa. 
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Pole Type or Subway 


High or Low Tension 
Single or Three Phase 
60 or 25 Cycles 


Allis-Chalmers 
Distributing 
‘Transformers 


Are Built in All Types for 
Every Service Requirement 


Place the outdoor type in an exposed location or the subway type in a 
damp, trequently flooded manhole and they will give the same reliable, 
efficient service which is characteristic of all Allis-Chalmers apparatus. 


Have You Seen Bulletin LOSS? 


Allis-Chalmers Manufacturing Company 
Milwaukee, Wisconsin 
For all Canadian Business refer to 


Canadian Allis-Chalmers. Ltd.. Toronto. Ont.. Canada 
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er 


June 26, 1915 | ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Insurance at Cost 
25% to 40% Saving 


Don’t wait until your insurance expires or 
=s until you suffer a loss, but 


Waste no time, and communicate now with 
the Utilities Indemnity Exchange, so 
that a proposition may be presented you whereby 


Your Money spent for insurance will go 
PE Ee 


farthest and the amount be 
reduced to a minimum. 


New York City. 


Utilities Indemnity Exchange, 
St. Louis, Mo. 


Gentlemen: 


‘We beg to acknowledge receipt of your letter of 
November 16th, in reference to the savings your Ex- 
change has made in Hability Insurance at Mt. 
Vernon. 


TRANSFORMERS 


Manufactured for all clectrical purposes 
in any size, frequency or voltage 


We are pleased to note that you have made such 
an excellent showing and that it resulted in a ma- 
terial saving to the. company. 


Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


To secure prices, give us K. W. capacity 


Yours very truly, 


Henry L. Doherty & Co., 
By Frank J. Petura. 


voltage, cycles, transformers required 


MOLONEY ELECTRIC CO. Utilities Indemnity Exchange 
St. Louis, Mo. Windsor, Canada i LYNTON T. BLOCK, Attorney and Manager 


trict O 


FRANCISCO NEWYORK Railway Exchange Bldg., St. Louis, Mo. 


E Bo 


Switch Structural Fittings ===.. 


Dis 
CHICACO SAN 


ou 

9 

B 

ena “OUNCE OF PREVENTION” F 


THE PROVERBIAL 


Can be well applied to the CENTRAL STATION 
INDUSTRY. If your power plant is equipped with 


“Three E” Appliances 


the “POUND OF CURE” will not be necessary. 


22200 CAN laide 
yee s S Get Our New Bulletins Cait Gopper 


a 


ELECTRICAL ENGINEERS EQUIPMENT CO. 


711-715 Meridian Street, CHICAGO 


Write Our Nearest Agent 
James C. Barr, Boston, Mase. Lewis & Reth Co., Philadelphia, Pa. The Hawkins-Hamilten Co.,'Inc.. Lynchburg, Vs. 


v W. Shear & Co. : 
S, Ohio * Northern Electric Company Distributors for Canada ie ede 


af 
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American Electric Car Co., W, M a A Vehicle COo., Long Island City, 


Electric Vehicle land “ AS, e ee Kentucky Wagon Manufacturing Co., 


And otor 
aa. = Vehicle Co., Andover, Lamson Brothers Co., Toledo, Ohio. 


A Ohio Electric Car Co., Toledo, Ohio. 
tlantic Electric Vehicle Co., New York, & Lang Carriage Co., Cleveland, 


Manufacturers Sge ye cn Nom E Be 


Walker Vehicle ka Chicago, Ills. (In- 


A Commercial Truck Co., Philadelphia, Pa. — po onga Electric | eo Cars 
Empire Electric Vehicle Co., Owego, N. Y egg a ache 
’ ’ e W: ri ° 
Using General Motors Truck Co., Pontiac, Mich. Woods Motor’ Vehicle Co Chicago, Tl. 
“Ex 1d ioe THEELE STO 
J CTRIC STORAGE BATTERY C0. 


New York Boston ` PHILADELPHIA, PA. Chicago Denver 


© 
B a t t e r l e S EA Sirolan Atlanta 1888-1915 Rochester Detroit Toronto ' 
Washington Pittsburgh San Francisco Los Angeles Seattle 


P&B Smee 


P & ES ag REA SO have always used. 


P & B Te cutest of thom an. 


Send for Booklet No. 3 describing tests and metheds for best 
FSi insulati 


MICA FROM THE 
PRODUCERS 


Plate Mica of All Sizes—Mica Discs—Mica Washers 
—l1 and 2 Inch Clean Scrap Mica in 
100 Ib. Sacks—Feldspar 


Send fer Samples*and Prices 
STAR MICA MINING CO,, Inc. 


CANAAN, N. H. 
New York Office 61 Broadway 


WRITE FOR BOOKLET No. 3 


The Standard Paint Co. 


Woolworth Bldg. New York 
Chicago Boston Denver 


TRADE MARKS THAT GUARANTEE QUALITY 

Electric Railway Line Material, Charging Plugs and 

Receptacles, Ajax Lightning Arresters, Switches and 
Switchboard Appliances, Automatic Time Switches. 


Albert & J. M. Anderson Mfg. Co. 


. l Established 1877 
Ss 289-293 A St. Boston, Mass. 


Mesco dÆ Products 


Snap Switches, Push Button Swifonak Separable Attach- 
ment Plug, and some other ing 

Mesco Products’ Catalog aiaa. to the trade. Mention 
Electrical Review. 


MANHATTAN ELOR EE ILAN SUPPLY CO. 


New York Chicago t. Louis San Francisco 


ea 
p 


EONAR; vE: 
25 YEARS OF EXPERIENCE 


CIRCUIT BREAKERS 


We can be of service to you. Send 
us data covering your require- 
ments for circuit breakers and we 
will make you a good proposition. 


_ Send for catalogs 


Ward Leonard Electric Co. .., .....@ 
Bronxville, N. Y. ampere size. $5.85 


Note: Protection at Corners 


Blake Insulated Staple 


Unequalled for telephone and bell 
wiring. The fibre insulation pre- 
vents troublesome short circuits 
and grounds. 


- P y ee. 5 Sizes Pat. Nov. 1900 
PX A EN y | ( | [ ye igs for Samples 
GB, Herttard? Sonn Blake Signal & Mfg. Co. 


UF | 
, BOSTON, MASS. 
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“> CONNECTING DEVICES 


are saving thousands of dollars for the leading power, 

lighting and railway companies. 

In the selection of the connec- 
tion, the engineer cannot be too 
careful for the service and life of 
the plant and the operation of the 
railway depend on the contacts at 
joints. This has been overlooked 


in the past. 


It costs money to have breakdowns, or to 
have to replace. 


The F. M. C. will save you thousands of dol- 
lars, for you can depend on them under the 
worst conditions. 


“A” T 
Class 
Ground Point 


Electrical Connections 


F. M. C. connections also save 20 per cent of the current, for 
they are of the highest conductivity. They form BONDS, 
which makes them of the highest efficiency. Overloads cause 
expan sion 
and contraction strains, which 


loosen in present methods used. 


This we eliminate with the 
F. M. C. Connection. 


“B” Type Terminal Connector, Class 1600 


Mechanical Connections 

The F. M. C. CABLE GRIP is most compact and has the longest life of any 
clamping device on the market. With the F. M. C. Cable Grip we have eliminat- 
ed the use of set screws or bolts, which become loose, and give trouble in a little 
while. With the F. M. C. Cable Grip, the slack can be taken up without any 
t rouble, noris 
there any undue 
bending or cutting 
of the strands. 


“A” Type Cable Lug 
Class 9800 


Catalog No. 800 with price list Bulletin 
No. 402 gives full information. 


Catalog No. 700—Mechanical, with prices. 
Bulletin No. 604—Mechanical Bulletin. 


Drop us a line today asking for them. 


Fargo Manufacturing Co. 


Inc. 


Poughkeepsie, N. Y. 
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Rugged in construction 
Reliable in 


Operation 


FUMON co 
k OUTLET 


All the Standard Tunes 
of Outlet 


Boxes and 
Covers 


together with many special 
designs. 

They are accurately stamp- 
ed and the mounting centers 
are correct and uniform. 


SUNDH 
Tank and Pump 
Switch 


No. 102 G S Cover for 
2 Push Button Switches 
in 4 in. x 4 in. Box 


Standard finishes are a heavy 


: . for controlling water 
insulating enamel or first- 4 

class sherardizing. level in tanks, wells, 
All screws are sherardized to pumps, etc. May be had in 


prevent corrosion. 


i double, three or four 
There are several special 


single, 
pole. 


boxes and rings for, concrete 


Is weather proof and can 
be made water tight if desired. 


No. | 106 Box work. Write for circular de- 
1 sain dec’ scribing them, or Catalog No. The Sundh catalog describes it 


fully—write for a copy. 


Cuicaco Fuse MFG.CO./ 


CHICAGO NEW YORK 


Sundh Electric Co. 
New York City 
Chicago Office: H. Kaufman. Peoples Gas Building 


FREE SAMPLES 


AS 

6 x, 

¢ fs 

6 wv ` o | 

$y ee ECONOMY renewable cartridge FUSES 
y K RON ha i w 

s “Rte at y, Thousands of users—millions in use. 

, “aS, OMe. Ny Get samples to prove their efficiency, 

; ¥ eee Go A safety and economy. 

; e g w 

, EOKA ~. ECONOMY FUSE @ MFG. COMPANY 
l : ve M Kinzie and Orleans Streets 

; “es Ny CHICAGO 
Smamaeaeeseaesesaeesesesesssesaesesaauad 


/ 
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_ A Glance Tells You 


After Installation 


that your socket terminal screws are fully protected 
against strain if 


C-H Pendent Sockets are used 
An approved and effective Cord Strain Relief, a real time saver, is a part of every 
N S j 
C “~~ 
GGO Watt 
Pendent Socket 


It is impossible to install one without using the strain 
relief. 


> 
he 3s ole 


y Y 


Saves time and simplifies installation. It is not an easy 
job to tie an Underwriter’s knot properly. After instal- 
lation it is impossible to know whether the knot has 
been properly made without removing the cap. 


Save this trouble by always using C-H sockets. They 
cost no more. 


Here are the catalog numbers to ask for 
C-H 7506—Push Socket, Pendent Type 
C-H 7507—Keyless Socket, Pendent Type 


The Cutler-Hammer Mfg. Co. 


MILWAUKEE, WISCONSIN 


NEW YORK: 50 Church Street PITTSBURGH: Farmers’ Bank Building 
CHICAGO: Peoples Gas Building BOSTON: ‘Columbian Life Building 
PHILADELPHIA: Commonwealth Bldg. 
CLEVELAND: Schofield Building 
CINCINNATI: Gwynne Building 


Pacific Coast Agents: 
H. B. SQUIRES CO., 
579 Howard Street, SAN FRANCISCO 


San Fernando Building, 
LOS ANGELES 


Morgan Building, PORTLAND, ORE. 


WAAR 
s l et 4 EEAS: Pitas 

EP ELI SOON eae eS 
wi r: l Ay rna , -2g 
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We have never asked 
“How Cheap.” On the 
contrary, our policy is 
and always will be — 
“How Good.” 


OSHKOSH TOOLS 


cost more to make, but they 
do not cost you more 


We might use brittle, cheap, quick 
growth fir for pike poles. Instead, we 
use the finest, old-growth Washington 
fir, soft and tough. It costs us $10.00 
per M. feet more, but it is worth it. 


We might use cheap, 

mild steel in our cant 
hooks and tool parts. 

Instead we make 
them of fine crucible 
steel. It costs more, 

but you get the ben-. 
efit. 


Write for complete 
catalog 


OSHKOSH MFG. co. 


Fox River- Oshkosh, Wis. 


encies 


High Voltage 


Specialties 


Arresters i SCHWEITZER & 


Voltage 7 1770 Berteau Avenue 
Detectors CHICAGO 


A = 
ee es SS a ee Nm 


A ‘r Electric Indicat ing and Recording 
rauges, Steam = Luge etc, Largest 


Taea turers o 


HAIR SPRINGS 
in the United States. El trical In- 
ane nt Ha ir Springs Ure made from 
B Alloy. 


ee ee -hra eee ee a 

ees Se ee me Fe = 
- -= =.=- SS ES _. -= = ~ Pe. 
uS 


>. SAFETY INSULATED 
©\ WIRE & CABLE CO.| 


j j 114 LIBERTY ST., NEW YORK || 


ZY CHICAGO BOSTON || 
SAN FRANCISCO | 


i The Brady Mast Arms 


THE BRADY ELECTRIC MFG. CO., NEW BRITAIN, CUNN., U. S. A. 


Manufacturer of 


MAST ARMS, POLE and SWITCHING HOODS, HOUSE 
BRACKETS and other specialties for construction work 
Catalegue and Prices Furnished on Application I 


Dry Weather 
Wet Weather 
Hot Weather 
Cold Weather 


are all indications for using 


M. C. TAPE 


Whatever the special brand of M. C. 
may be—you may rest assured that no 
service or weather conditions can cause 
deterioration sufficient to interfere with 
efficiency. 


It cannot dry out—it will never lose 
its grip— it will not injure copper. 
Cheaper Tapes are more 
costly in the end 


Walpole Tire & Rubber Go. ` 


Walpole, Mase. 
Pioneers in Insulation Ragineering 


Protected Service 


Remote Control Switches 
THE PALMER ELECTRIC & MFG. CO. 


(Cer. Franklin and Congress Sts.,) Boston, Mass. 
Write for descriptive circulars 


C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 


P EATINY M 


Baker Standard 
P seeded purchased or m aS 


BAKER & CO., INC. 
NEW YORK OFFICE, 30 Church St. Murray and Austin Sts., NEWARK, N. 3. 


Friction Tape, Splicing Compound, Armature Tape | 


OTETAAN ` 


CLIFTON MANUFACTURING BOSTON, MASS. 
Warehouses: Boston, Now erk City, Buffalo, Chicago 


DAVIS SLATE & MFG. CO. 
CHICAGO,ILL. BANGOR, PA. 
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JOHNS-MANVILLE SERVICE TO THE ELECTRICAL INDUSTRY 


ANVILLE 
SERVICE 


COVERS D 
THE CONTINENT S 


A S your acquaintance with Johns-Manville Service grows—you will realize more and 
more how serious we are in the belief that the more we serve you the better you 
will like our service. 
If you know Johns-Manville Service we want you to know it better. 
If you don’t know it, let’s get acquainted. 


The Construction of “Noark”’ Subway Boxes 
is just what you would specify if you were 
having them made up “Special”’ 


This is perhaps the best reason for their general popularity with distribution engi- 
neers throughout the United States and Canada. | 

These boxes are furnished for all commercial voltages and amperages, with either 
fused, switched, or fused and switched circuits. 

The design of these boxes offers maximum electrical 
efficiency due to the ampleness of the copper throughout. 
The number of screwed, bolted and sweated contacts from 
bus to branch is minimized and all break distance require- 
ments are adhered to rigidly. 

Regardless of the physical or electrical conditions on the in- 
stallation you may contemplate, a ‘“Noark” Subway Box can be 
furnished to suit the requirements. 

“Noark” Boxes are now being installed by many of the largest 
Central Stations and Electric Railways. May we have your re- 
quirements also? Let our nearest branch quote you. 


This is a Fuse for men who believe in positive 
safety— The “Noark” Fuse 


Mark Twain said “There are no tolerable eggs,” by in- 
ference he said, “They were either good or bad.” 

Analogously, there is only one kind of safety to strive for, and that is positive safety. 

The “Noark” Fuse is positive safety bound up in a cartridge. Before it is blown, it is worth the price 
paid for it, but in a period of stress its value becomes as great as the machinery it protects. 

After all, of what importance is the price of a fuse—compared to the value it represents in protection. 

We have real reasons for stating that “Noark” Fuses are the best, reasons that are very evident on 
examining the fuse. 

Order a set, try them out on your circuits. All voltages, all amperages, all types. 


H. W. JOHNS-MANVILLE COMPANY 


Manufacturers of Service and Transformer Boxes; Line Materials; Insulating Materials ; 
Fibre Conduit; Fireproof Wood; Friction Tapes; Dry Batteries; Lighting Systems, etc. 


Akron Boston Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul Toledo 
Albany Buffalo Dallas Galveston Los Angeles Newark Pittsburgh Salt Lake City Washington 
Atlanta Chicago Dayton Houghton Louisville New Orleans Portland San Francisco Wil 
Baltimore Cincinnati Denver Houston Memphis New York Rochester Seattle ilkes-Barre 
Birmingham Cleveland Detroit Indianapolis Milwaukee Omaha St. Louis ‘Syracuse Youngstown 


THE CANADIAN H. W. JOHNS-MANVILLE CO., LTD., Toronto, Winnipeg, Montreal, Vancouver 3145-A—3138-B—3121-B 
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SHERARDUCT 


Sherardized Rigid Steel Conduit 


was used throughout this department store 


HE Kaufmann & Baer store 
embodies the most advanced | NATIONAL 


principles in department store con- 


Products 


l 
struction. The selection of Sher- Malai 
arduct has insured a permanent | Sherarduct 


i Economy 

conduit system. ras 

Write for samples and further Flexsteel 
information. Outlet Boxes 

Locknuts 


National } Metal Molding © | Beinss 


facture 
Electrical Conduits & Fittings Autoflex 
Fulton Building. PITTSBURGH. PA. 
Kaufmann & Baer Co. Dept. Store 1106 Fuiten Bunadimg 
Pittsburgh, Pa. Boston, NewYork, Chicago, Atlanta, Denver, San Francisco, 


: o Æ van vet Arebit les, Portland, Seattle, Buffalo, Detroit 
Thompson-Starrett Co., Elec. Contractors Los Angeles ae eattle etr 
S-7 


How much will it cost to lay 


ELECTRODUCT ORANGEBURG FIBRE CONDUIT 
Enameled Conduit 


this book tells 
Contains sets of carefully prepared TABLES covering the cost 
of every operation included in the installation of Orangeburg. 
With book W before you, you can learn all about it. 


For over 18 years -L£CTRODUCT THE Laan creas COMTAN 
has given satisfaction , New York Boston CHICAGO San FRANCISCO 


wherever used 


Made from easy bending Spellerized Steel 


Tube. Protected by coatings of Special 
Enamel not affected by temperature condi- est 
° ® 


tions. 
Smooth enameled interior. Clean threads. Conduit 
Write for samples. Engineer (> Contractor 
ll AMERICAN Executive Offices 


Q% CIRCULAR LOOM CO. ne os an 


90 West St., New York G. M. GEST, Limited 
Boston Los Angeles Seattle 
Chicago San Francisco Toronto Montreal Winnipeg Vancouver 


ty 


Co. 


4 
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Single Pole Unit of 33,000 Volt 


Burke Horn Gap Switch 


Write for Catalogue 


RAILWAY & INDUSTRIAL ENGINEERING CO. 
PITTSBURGH, PA. 
Works and Main Office, Greensburg, Pa. 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway 
properties which have established earnings. If 
prevented from improving or extending your 
plant because no more bonds can be issued or 
sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 
(Paid-up Capital and Surplus $14,500,000) 
71 Broadway New York 


Dealers in Proven Electric Light, Power and 
Street Railway Bonds and Stocks 


The Best for All Purposes 


Telephone, Telegraph 

Railroad, Power 
Furnish steady, efficient and satisfac- 
tory service, cost little, last long and 


Tr never vary in quality. Absolutely 
No. 20 moisture-proof. 


Ask for Catalog 28 and Prices 


HEMINGRAY GLASS CO. COVINGTON, KY. 
Est. 1848 Factories: Muncie, Ind. Inc. 1870 


HEMINGRAY 
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New Contact for Burke Switch 


Copper Leaf Brush Contact, Covered 
With a Sleet Hood, Makes Perfect 
Operation Certain Under All Conditions 


This Switch is Known as the 


Butt Contact Type 


Products of Careful Engineering Design 


Detail View of Main Contact 
Sleet Hood Removed 


PAR 


Carbon Brushes 


Kill commutator troubles. 
Why don’t you secure twenty-four hour, 
day-after-day sparkless commutation? 


Do it by making a trial of NO-SPARK SELF LU- 
BRICATING CARBON BRUSHES. 
You try the brushes—we’ll pay the expenses if you 


are not satisfied. Write now. j 
NO-SPARK CARBON BRUSHES are saturated with NO- 
SPARK CARBON BRUSH LUBRICANT, which makes all 


11 


brush contacts frictionless, permits the machine to run noise- » 


lessly at its maximum efficiency, increases the conductivity 
of the Carbon and reduces wear on : 
the Commutator ninety per cent 
(90%). 

These brushes wear smooth, take 
a high polish and produce a rich 
chocolate color brown gloss on the 
surface of the commutator. 


ORDER A SAMPLE LOT ON 
TRIAL. If you are not satisfled 
that you have gotten more value 
than the price we ask, return the 
unused balance and there will be 
no charge. 


CALEBAU GH 
Self-Lubricating Carbon Co. 


1501 Columbia Ave. 
Philadelphia, Pa. 


"RUBBER. COVERED WIRE 
Box OR WIRING 


ALL SIZES AND VOLTAGES 
The Absoluté Standard for Interior Wiring 
Made by 
American Steel & Wire Company 


Chicago, New York, Worcester, Cteveland, Pittsburgh, Denver. Export 
resentative: U: {Siel Products Co. 30 Chursh | roh St, New York. 


WE HAVE IT 
aes as 
We can give you what you 
PHILADELPHIA 


Coast Representative: U. S. Steel Prod rancisco, Los Angeles, 
Pertiasd, Seattie. 
If it is Insulated Electric Wire 
l or Cables of the 
want and when you want it. 
NEW YORK CLEVELAND CHICAGO ' BOSTON 
CHATTANOOGA NEW ORLEANS 


JOHN G. ALDRICH, Pres. 3. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Troas. 


New England Butt Company 


MANUFACTURERS OF 


Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twining, Cabling, 
Stranding, Polishing and Measuring . 
Machines. 


CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 


304 Pearl Street, Providence, R. 1., U. S. A. 


ELECTRICAL REVIEW AND 


WESTERN ELECTRICIAN 


see O DC eee 


National Conduit and Cable Co. 
EXECUTIVE OFFICES l 
New York, N. Y. 

Manufacturers of e.?®..laaQa 
Bare Copper Wire and Cable 

Weatherproof Wires and Cables 

Paper Insulated Cables 
For Power, Telephone and Telegraph 


41 Park Row 


Boston Philadelphia Chicago San Francisco 


Show Window Cord Lamp Cerd 


LOWELL INSULATED WIRE CO. 
Lowell, Mass. 
N. E. C. S. Wire Telephone Wire 


DOLPHIN 


INSULATED WIRE 


Notable for its uni- 
formly high quality 
and dependability. 

Atiantic Insulated Wire 


and Cable Company 
Sales Office: 120 Liberty Street, New York 
Factery—Stamferd, Coan. 


Commercial Code 


Roebling Magnet Wire 


consists of specially drawn and annealed 
copper wire, soft and true to gauge, 
covered with a smooth and uniform insu- 


lation. Furnished round, flat, square and 
in strands. 


John A. Roebling’s Sons Co. 
Trenton, N. J. 
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With Steel Wire Armor for submarine 
installation. 
With Double Steel Tape Armor for 
underground installation without con- 
duits. 
With Unprotected Lead Sheath for 
installation in Conduits. 
Our equipment enables us to handle the 
largest sizes in any quantity, but no size 
or quantity is too small for expert 
attention. 


SIMPLEX WIRE & CABLE È 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO SAN FRANCISCO | 


A RELIABLE PRODUCT 


Wonderfully high 
Dielectric Strength 


Exceptional 


STANDARD INSULATI 


non x 
FOR aa wint] Resistance to Heat 


BELDEN MANUFACTURING COMPANY 


2304 South Western Avenue 


È, 
ASES 


CHICAGO 


INSULATED 
WIRES & CABLES 


HAZARD MANUFACTURING COMPANY 


WILKES- BAR RE, PENNA. 


NEW YORK CHICAGO 
6 AL STREET ; i 
33 CAN PITTSBURGH 562 W. ADAMS ST 
187 NATIONA. BANK BUILDING 
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FIELD 
COILS 
SOLENOIDS 
ELECTRO 
“MAGNETS 


MAGNET WIRE 


THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 


IF YOU WANT THE BEST 


Specify 


Quality First 


PRODUCTS 
SPRAGUE ELECTRIC 


BX STEEL ARMORED CABLE 


Greenfield Flexible Steel Conduit. 
Greenfielduct Hot Galvanized Rigid Conduit. 
Spragueduct Enameled Rigid Conduit. 
Steel Boxes and Covers—Floor Boxes 
Fittings—Tools 


Write for Conduit Catalogue No. 4406 


Sprague Electric Works 


of General Electric Company 
Main Offices 527-531 West 34th St., New York, N. Y. 
Branch Offices in Principal Cities 
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“THE NATIONAL AUTHORITY” 


1915 


Zist ANNUAL EDITION 


COMPLETELY REVISED TO DATE 
WITH A SPECIAL ADDITIONAL CHAPTER 
OF FIFTY PAGES ON HOUSE WIRING 


an; R | 
7  ©@ ( N 
x ANANN 
, r e - ARA Sa d 


= 
— 
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T 
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DG 


©) 


2% va 


N° 
9 


—— OFFICIALLY ADOPTED BY —— 
THE NATIONAL ELECTRIC LIGHT ASSOCIATION 
and THE SOCIETY FOR ELECTRICAL DEVELOPMENT 


Containing :—The latest rulings of The National Board of Fire Underwriters, explained and 
illustrated, with line cuts and half-tones of the most modern and approved methods. 

The latest data on Carbon, Gem, and Mazda incandescent lamps. 

The most simple and complete formule and tables, with examples worked out, for direct and 
alternating current wiring for light, heat and power, for all systems—prepared especially for this 
year’s edition of “Standard Wiring,” by the greatest electrical engineering company in the world. 

Every necessary table for every requirement of the Constructing Engineer, Contractor, 
Central Station, Wireman and Architect. 

The most carefully selected list of the “One Hundred Best” manufacturers of officially 
approved steam and electrical apparatus and supplies in this country—showing everything required 
for any complete installation. | 

Flexible Leather Cover (Pocket Size), $1.00. Sent Postpaid on receipt of price by 


Electrical Review & Western Electrician 608 South Dearborn Street, Chicago 
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PRESS A BUTTON—THE BREAKER DOES THE REST 


June 26, 1915 


A circuit breaker of the shunt trip type affords the most satisfactory 
means of opening a circuit from a distant point. The circuit breaker 
may be located where most convenient, and small wires run to the op- 
erating point. Pressing a button, or closing the circuit through some 
other means, applies potential to the shunt trip coil, and the breaker is 
immediately opened. Breakers of this type are largely used in con- 
nection with cranes to limit the travel of the hoist; in installations such, 
for inetance, as in large buildings where the breaker is placed at the 
service entrance and the control] button in the Superintendent's office; 
on or near machine tools, printing presses, and the like, so that the 
circuit can be instantly opened in case any abnormal condition arises, 
and for many other applications which will instantly occur to anyone 
who is interested. 


To obtain the highest degree of service, it is essential that the circuit 
breakers be “ROLLER-SMITH.” The Roller-Smith breaker has no 
triggers or latches to rust and stick; no cumbersome arm which takes 
-too long to get under way; no multiplicity of parts which add to com- 
plexity. It is a simple, sturdy breaker, ready for instant service when 
called on. ‘Press the button,” the shunt trip armature operates at 
once, and the positive operation of the breaker and the consequent 
opening of the circuit are accomplished—all in a small fraction of a 
second. 


For sure and certain protection, specify and insist that you get 
Roller-Smith circuit breakers. not say “or equal,” for you would 
simply be fooling yourself—there isn't any. 


Send for Bulletin No. 74. nd 


ROLLER-SMITH CO., 203 Broadway, New York 
Monadnock Block 


CHICAGO 
“Instruments, meters and circuit breakers of all types for all purposes” 


Williamson Building 
CLEVELAND 


STANDARD 


HEAT RESISTING 
MOLDED INSULATION 


Made By Specialists 
Exclusively Devoted 
To Solving Your Mold- 
ing Problems. 


WHY NOT PROFIT BY OUR EXPERIENCE ? 


singular fact that when two electric lighting 
plant managers get together one is always sure 
to ask the other what make of meter he is 
using, and about 80% of them exuberantly 
admit that it is the Duncan. 


tee eo ee pS 


> 


HEMMING MANUFACTURING CO. 
GARFIELD, NEW JERSEY 


for Every Electrical Need 


Ask for Bulletins 


Sangamo Electric 


Springfield, Ilinois 


NEW YORK MINNEAPOLIS ROCHESTER 


50 Church St. 


Metropolitan Life Bldg. Mercantile Bidg. 


What does this mean? It means that direct 
and alternating current Duncan meters cannot 
be beaten for longevity of service; accuracy on 
all loads; do not creep on no load; correct on 


varying pressures within commercial limits; 


high ratio of torque to weight; low bearing 
friction; small consumption of energy; guar- 
anteed permanency of magnets; accuracy un- 
affected by temperature or climatic conditions ; 
and for the lowest price on record compared 
with cost of manufacture and sustained ac- 
curacy. 


“Everybody knows the Duncan products” 


Duncan Electric Mfg. Co. 


Lafayette, Ind. 
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Remarkable Hughes Record: 


=a UGHES “The stove of perfect cooking.” 
ye re Domestic Science Authorities. 


“The stove that makes cooking easy.” 
Housewives Everywhere. 


“The best cooking in the world at no 


added cost.” 
Husbands who pay bills. 


“Not a customer but who is pleased.” 
Central Station Managers. 


Hitch Hughes Electric Ranges 
to your lines and watch your 
day load curve! 


Write for new catalog 


P] 


HUGHES ELECTRICO TIEA LLNG CO: 
215 NV OCHLLLET OE; GRRE Sco 
CANADIAN PACTORIES, TORONTO & WINNIPEG- 


A speed variation for practically every re- i ee Fans with a &-Year Factory 
quirement is secured with Guarantee 


: me 5 j A Complete with 10 ft. cord and plug 
CE T o Emerson Fans 


Alternating Current Fans r Oe 


Ceiling 
Ask for Dealers Catalog 


The Emerson Electric Mfg. Co. 


2032 Washington Ave., St. Louis, Mo. 50 Church St., New York 


A ® point speed A NEW Model and 


ulator gives about 


40% şpeed variation A G O OD One 


on 60 cycles. r 

This splendid AUTOMATIC Electric 
Washer, Model 4, has a compact short 
bench that FOLDS UP when not in 
use. Has full washing capacity and 
takes but 2 ft. sq. floor space. Has ALL 
up-to-date features, including the Re- § 
versible-Swinging Wringer. 

Simple in design: faultless in con- 
struction; elegant in finish and perfect 
in operation, is easy to sell and its users 
are always Satisfied 


Send for Bulletin 101 It’s 
and tells the AUTOMATIC STORY. 


Century Electric Company 


19th, Pine to Olive Streets, St. Louis, Mo. Washer Co., Inc. 
N ap o Se Ae 
New York Office, 30 Church Street gett Seca eee 
161 


Automatic Electric 


\ X T 
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HARTFORD 


TIME SWITCH 


A KEZ 
TIME 


SWITCH 
Cy y ' j yi 


Electric 
Signs 


«Just wind itonce a Mee o aie ava 


re is a Hartferé er 
what it dees. Wake apr’ up. Get the profit em the installa- 
tion as well as on 

Your Jobber Guiries them in stook. 


Hartford Time Switch Co. 
A. Hall Berry, General Sales Agent 
99 Warren ĝt. 

Atritera Electric 


cores Sales Agents 


Operated at a touch, 

but full of a tremen- 

dous capacity for hard 
. work, describes 


“CIRCLE T” 
Push Button 
Switches 


The Trumbull Electric 
Mfg. Company 


Plainville, Connecticut 


. | NOW IS THE TIME TO SELL 
SIMPLEX ELECTRIC RANGES 


Summer brings increased demands for 
this positive relief from hot kitchen 
and cooking drudgery. 

“Sealed-in’’ heaters, ‘‘Lock-on’’ uten- 
sils, and other distinct advantages 
make SIMPLEX RANGES the most 
aoe rellablie, durable and econom.- 
cal. 


SELLING AIDS FOR YOU 


Write for display hangers and booklet: 
M THE “COMPLEX” LIFE 
TO THE .“SIMPLEX” RANGE. 


Simplex Electric Heating Co, 
Cambridge, Mass. Belleville, Ont. 

re 15 So. Despialnea St. 612 Howard St. 
| i Chicago. 8 


an Francisco. 


? 


RE a 


la 
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‘MAXOLITE” 


ars sso: eas niis 


Saat Se: Pst Brean - 


MAXIMUM 
EFFICIENCY 


in industrial lighting is secured 
with Maxolite Reflectors in 
combination with Columbia 
Mazda Lamps in all sizes from 


100 to 1000 watts. 


The one-piece enameled Re- 
flectors are made in different 
types for lighting different kinds 
of areas, both indoor and out- 
door. I hey are weatherproof, 
fume and acid proof, and per- 
fectly ventilated to prevent 
overheating when used with 
the new high efficiency lamps. 


The special type “R” fitting 
furnished only with Maxolites 
makes wiring easy and saves 
time in installing. 


Ask for Maxolite Book 43 


Central Electric Company. 


320-326 So. Fifth Avenue 


CHICAGO 
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' PRESSED STEEL CASES 


| This is the Most Important Advanoe in Transformers for Many Years 


Pittsburgh Transformer Company 


Largest Masatactsrers of Transformers Exciasively 


DRAWN WIRE TUNGSTEN 


Nitrogen and Concentrated 
Filament Lamps 
HIGHEST QUALITY 
Made in U. S. A. 


LUX MANUFACTURING COMPANY 
Factory Terminal Build 
Tel. 1600 Hoboken oboken, N.J. 


To meet the keenest 
competition known to 
the electrical trade, we 
are making a lamp equal 
in quality to any other 
and selling it at a lower 
price. 


“KENTUCKY” 


Drawn Wire Tungstens 
Made in U. S. A. 


Made in an independent factory; not connected with 
any other lamp concern, and sold at prices that will 
astonish you. No contracts or agreements required. 
Our guarantee goes with every lamp, and personal 
service with every order. Give us a small trial order. 


No lamp manufacturer can beat us on 
service and deliveries. Write us today. 


Kentucky Electrical Co., Inc. 


(Not connected with any other lamp concern) 


Owensboro, Ky. 


F age ° 
Iron City Electric Company, Pittsburgh 
Interstate Electric Company, New 
Northwestern Supply Company, Seattl 


a 
ae Electric Supplr Co., Birmingham, 


Barber-Dwinnel] Elec. & Mfg. Co.. Kansas City, Mo. 


ia the United States 
Pittsburgh, Pa. 


Weatern District Office Jaspersen Supply Company, St. Marys, O. 


724 Harris Trust Bidg., Chicago, IIl. Federal Sign System (Electric), 
Ch 


icago, New York, San Francisco 
Verne W. Shear & 


> The Korsmeyer Company, Lincoln, Neb. 
Bulletin No. 1280 Burgess Electric Company, Duluth 


R. B. Clapp, 600 San Fernando Bldg., 
Los Angeles. Cal. 


Renewed Carbon Lamps 


BEST GRADE 
BEST PRICE 


Boston - Economy Lamp Division 
National Lamp Works ef General Electric Ce. 
128 Maple Street - - Danvers, Mass. 


KUHLMAN Improved Type 


Distributing Transformer 


In Kuhlman Distributing Transformers in sizes ot 
from one to fifty K.V.A. capacity, losses have been 
reduced to the lowest practical limit—and all me- 
chanical complications have been eliminated, thereby 
increasing the factors of durability and safety. 
We will giadly quote on special transformer equip- 
‘nent and assure prompt shipment. 


Write for catalog and bulletins. 


KUHLMAN ELECTRIC CO., "kuart 


June 26, 1915 


Concentrated 
Filament 


That’s what we contract 
to do. Send us one or 
more burnt out coils, 
we will remove all old 
insulation and re-insu- 


proof Salamander As- 
bestos Insulation. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


NDEPENDEN 
PRODUCTS and SERVICE 


Independent Lamps embody every improvement known to 
modern illuminating engineering. Ductile drawn tungsten 
wire lamps of all types. Our new Concentrated Filament 
Lamp has the ideal light distribution and is vibration proof. 


SALAMANDER is the name of a heat re- 


sisting magnet wire. In contradistinction — 


to cotton insulated wire, Salamander is 
covered with pure asbestos fiber, homoge- 
neously bound together by an inorganic 
cement. Nothing short of a rush of cur- 
rent sufficient to melt the copper can affect 
this insulation. Salamander Pure Asbes- 
tos Insulated Magnet Wire stays in service 
despite any overload. 


A New Coil for the Price of 


its Insulation 


ym 
ee w 


-A l LERS 5 
them with fire- 7 a n 2 a A 


Independent Lamp and Wire Co. 


1733 Broadway, New York 


H. P. DIXON, Atlanta, Ga. 
„SAMUEL J. SMITH, 

R BUSHNELL CO., New H: ‘Conn n. 
L JAY CAMPBELL, Cincinnati, Ohio. 
L. C. BLUNDIN & CO., Philadelphia, 

W. R. GARTON CO., Chicago, Ill. 


W. R. GARTON CO., E Sate R 
DED PP SUPPLY CO., 


H. HEAL 
B. F. KIERULEF, JR., & co.. : 
FRANK F. BODLER, San Francisco, Cal. 


Works: York, Pa., and Weehawken, N. J. 


LAMP AGENTS: 


WM. P. JOHNSON Mina CO., Minneapolis, FRANK F. BODLER, San Francisco, Cal. 
HENDEE CONNOR CÒ., Buffalo, N. Y onN wr ALES lo Angela. Cal 
gy ane "H HOWARD, co Providence, | R. I. ony, E. LARRABEE CO, Amsterdam N. Y. 
JAMES H. HEALEY, Bon ot RAYSON RAILWAY SUPPLY CO., St. Louis, 


WIRE AGENTS: 


BURROWS SLOAN & CO., Philadelphia, Pa. T 
UBLE AY HILL ELEC. ‘co. Pit tabu, | Pa. TURNER ELEC. SUPPLY CO., Birmingham, 


R. 
IC CO., Wh eeling ng, W. V BURTON R. STARE, Seattle, Wash, 


FRANKLIN SALES ‘CO., Denver, Colo, CHARLESTON ELEC. Ta co., 


Charleston, W. Va 
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E. C. & M_— 
(FIELD RHEOSTAT RELAY 


This advertisement ts 
written in the interests 
of the buyers of adjust- 
able speed motors. 


A large user of motor- 
driven machinery pro- 
nounced this Relay the 
most important develop- 
ment in machine tool control 


during the last five years. 


With the E. C. & M. Field 
Rheostat Relay, a Motor can be 
successfully and safely started, 
even with the Field Rheostat in 
its position of weakest field. 


By the use of this relay you 
gain these important advantages : 


l. No disarrangement of the 
selected best motor speed each 
time you start and stop the 


motor. 


2. Entire absence of regenera- 
tive currents when the motor is 


stopped; contrast this with the 


vicious action obtained 
through suddenly stop- 
ping a motor with the 
ordinary drum controller 
carrying field contacts. 


3. Absence of high 
voltage strains due to 
regenerative action in 
high voltage 
trouble 


stopping motor; 
increases commutation 


and punctures shunt fields. 


4. Quick, acceleration even 
with field rheostat set for fastest 
speed. 


If you want the safest, tastest, 


surest operation of your motors, | 


use E.C.& M. Automatic Control. 


E. C. & M. Controllers are de- 
signed and built—not as an un- 
welcome adjunct to the electric 
motor—but to donate to the user 
the vast economic benefits of 
motor drive, most of which would 
be unattainable without the 
modern Automatic Controller. 


Write for Bulletins 1017 and 1018A 


BIRMINGHAM- BROWN-MARX BLDG. 


aa’ 


TORONTO -TRADERS BANK BLOG. 


Gi) THE ELECTRIC CONTROLLER & MFG. CO. 
PITTSBURG- OLIVER BLDG CLEV ELAND, OHIO. DENVER -IDEAL BUILDING 


y i e 
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For 


the live-wire dealer 


An easy way to stock 
and an easy way to sell 
intercommunicating tel- 
ephones--a merchandis- 
ing problem simplified. 


Western Electric 
Inter-phone Outfits 


introduce the popular standard package idea for selling 
small private telephone systems. 


The Inter-phones are packed a pair in a package—together 
with all necessary installing material and directions for 
putting them up. 


We are prepared to aid you in selling these outfits by sup- 
plying—free—upon request a number of attractive sales 
helps—and these are backed by our nation-wide advertis- 


ing. 


Send for our folder— ‘Selling Inter-phones. 


mpe 


Manufacturers of the 8,000,000 “Beit” Telephones 
New York Atlanta Chicago Kansas City San F 


$ AA ; an Franci 
COMPANY wi Buffalo Richmend Milwaukee Omaha Oakland 
EA Pr; Philadelphia savannah Indianapolis Oklahorn 
j Y Q Bos 3 eveland Minne: 


1a City Los Angeles 
~ aston inneapolis Seattle 
ONA NA Pittsburgh ouston Cincinn ati St. Paul Portland 
° St Louis Dallas Denver Salt Lake City 


COMPANY ÉP 


. Q 
2 S 


Rumot o o EQUIPMENT FOR EVERY ELECTRICAL NEED Ñuro on weoh 
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OSTER’ 


XY ELECTRICAL ENGINEERS 
POCKETBOOK. 


PLrvaroe for ready reference 
The facts 727e i I OS f. Llectrror ty 7f ur fIngers Cips 


i Knowledge in printed form must be readily accessible in order to be of value, and 

therefore the Seventh Edition of FOSTER’S ELECTRICAL ENGINEER’S HAND-. 

| BOOK is equipped with a sixty-seven page index, an excellent table of contents, and 

the patented Thumb Index Tabs, separating each division of the book. Reference is prac- 
tically instantaneous, and thus the authoritative facts and figures of electricity and elec- 
trical engineering are actually at a man’s fin ger-tips. 


Table of Contents HERE IS A LIST OF THOSE WHO HAVE CO- 
Symbols, Units, Instru- Electric Street Railways OPERATED WITH HORATIO A. FOSTER IN THE 
ments Electrolysis MAKING OF HIS GREAT BOOK—ALL SPECIAL- 
Measurements Transmission of Power iSTS: 
Magnetic Properties of Storage Batteries 
Iron Switchboards A. H. Armstrong F. B. Crocker 
Electromagnets Lightning Arresters Wm. Mayer, Jr. M. Arendt 
Properties of Conductors Electricity Meters Clayton H. Sharp Lamar Lyndon 
Relations and Dimensions Wireless Telegraphy J. B. Baker J. J. Crain 
of Conductors Telegraphy W. Wallace Christi W. N. Goodwin, Jr. 
Underground Conduit Telephony M. W. Franklin E. M. Hewlett 
Construction Electricity in U. S. Army Edw. Lyndon Max Loewenthal 
Standard Symbols Electricity in U. S. Navy J. Hallberg Alex. G. McAdie 
Cable Testing Resonance A. A. Knudson E. B. Raymond 
Dynamos and Motors Electric Automobiles W. S. Moody C. Renshaw 
Tests of Dynamos and Electrochemistry F. A. C. Perrine C. J. Spencer 
Motors Electrometallurgy G. H. Powell N. W. Storer 
The Static Transformer X-rays K. C. Randall F. K. Vreeland 
Standardization Rules Electric Heating, Cooking B. P. Rowe Cecil P. Poole 
Illuminating Engineering and Welding J. Frank Stevens H. W. Young 
Electric Lighting (Arc) Lightning Conductors Charles Thom Harold Pender 
Electric Lighting (Incan- Mechanical Section J. Lloyd Wayne, 3d Townsend Wolcott 
descent) Index Samuel Sheldon 


The Seventh Edition of Electrical Engineer’s Pocketbook contains, in its 1,636 pages, all the 
data, all the information you can require on electrical matters. There are 1,128 illustrations; 718 
tables, curves and plots. Strongly bound in flexible leather; convenient pocket size. 


Delivered for $5.00. Order Your Copy Now 


Electrical Review and Western Electrician 


Western Headquarters for Electrical Books 


608 South Dearborn St., Chicago, Ill. 
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PROTECT YOUR 
CABLES 


against burnouts and electrolysis 


Metropolitan Subway 
Cable Racks 


are the only kind which insulate the cables 
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from the manhole. Moving or repairing of 
cables is made easy—simply slip out the por- 
celain insulator and lift the hanger from its 


slot by raising the cable one-half inch. 
Protection First 


Let us send you Full Particulars 


Metropolitan Engineering Company 
42nd Street Building, New York 


Canadian Representative: Metropolitan Engineering Co., Ltd., 90 Sherbourne St., Toronto, Canada 


THE BABCOCK & WILCOX COMPANY, 85 Liberty St. NEW YORK 


BABCOCK £ĉ» WILCOX, STIRLING, A. & T., HORIZONTAL, RUST 

WATER TUBE STEA BOILERS 

Suporhoaters WORKS: BAYONNI N-i BARBERTON, OHIO. Mechanical Stekore 
SALT rary, 313 Atlee Bisek fon STAND LAND One, vols tarps’ diding 
CHICAGO TTLE, Matual 


BAVANA’ CUBA, 11636 Cotte do bn abans 
ios American Bank Building 


Trade Mark Reg. U. S. Pat. Off. ie as 
SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS KING TP OAUNTRY COMPANY 
Sead for Samples SAMSON CORDAGE WORKS, Boston,Mass. Sie rE 8 


DIM -A-LITE 


ROVE IT TO YOU 


NOW LET US P 


A turn down attachment—not a 
Gives We have proved the month in 
lamp. 5 changes of light. y and month out serviceability of 
4 Saves 80 per cent Approved Á , 


NUNGESSER CARBON 
METALLIC BRUSHES 


Will you match a little of your 
time against our time and expense 
to either correct any brush 


Write for new catalogae. 


a, WIRT CO., Germantown, Philadelphia 
= | 


ble you may have, or to improve 
present conditions? 


If “Better Service” interests you, 
Write us for “Symptom Blanks.” 


THE NUNGESSER 


Liz CARBON & BATTERY CO. 
lac Cleveland, Ohio 


forall classes of electrical construction 
and repair work. Write for catalog. 


Mathias Klein Q Sons “"*',3°%°" Chicago 
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Cer This Trade Mark The Guarantee of Excellenee on Goods Electrical - 


CO 1800 Crane and Hoist Motor 
For Intermittent Service 


' Hoist service is severe on a motor. Large over- 
loads are sudden and frequent. The relative in- 
accessibility of the motor minimizes the attention 
it will receive. 


Top half of frame can be lifted off 
without disturbing back gearing. 


Large handhole and bearing cov- 
ers permit quick and certain in- 
pection. 


:Çommutator can be readily slipped 
off armature quill. 


Bearings can be slipped off ends 
f shaft. 


Shaft can be easily removed from of sha 


armature without disturbing 
- windings or commutator. 
fx ‘ai a - 


TE Suitable for floor, wall or ceiling 
mounting. End shields, feet and 
shaft extensions same on both 
ends. Long feet poe wide 
variation in anchor bolt spacing. 


| 
| 
These simple, durable, get-at-able motors have 
been designed for crane, hoist and other intermit- 
tent service requiring a maximum torque motor of 
ample overload capacity. Electric brakes of half 
or full torque capacity can be supplied to assure a 
quick, sure stop. 


Send for bulletin 48100 which describes these motors. 


General Electric Company 


General Office: Schenectady, N. Y. 


Sales Offices In All Large Cities 5399 
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The New “RC” Direct Current Motor Satisfies Every Power Need 


RATINGS | ENCLOSING FEATURES 
87 standard ratings 4% to 75 horse- Standard “RC” Motors may be fur- 
power. A size for every need. nished open, enclosed, semi-enclosed, 
self or separately ventilated. 


Efficiency, life and work performed fur- 
nish the supreme test of final values. 
Those who buy on this basis will select 

the “RC.” 


Ample overload capacity, quiet running 

and every-day reliability of the “RC” 
follow as a natural sequence to correct 
design, fine workmanship and sterling 
material making up the finished 
motors. 


WINDINGS 

Shunt, series or compound. BELT TIGHTENERS of ap- 
VOLTAGES proved type can be supplied as 
115, 230, 550. an integral part of “RC” 


motors (up to 20 H.P.) 


Excellence is not brought to perfec- 
tion without long trial. The “RC” 
is the culmination of 36 years’ ex- 
perience in the design and manu- 

facture of direct current motors. 
No claims are made for the “RC” 
which usage will not justify. 


Sparking is the bane of all non-com- 
mutating pole motors. The commu- 
tating pole “RC” is not only spark- 
less but requires no brush adjust- 
ment for change of load or re- 
versed operation. 


UNIFIED SLIDING BASES. 


Permit mounting of motor on 
floor, wall or ceiling. Belts 
may be tightened or loosened 
by turning a single screw. 


MOUNTING. A few minutes’ 
work transforms a floor motor 
into position for wall or ceil- 
ing installation. 


OUR NEAREST LOCAL 
OFFICE WILL BE GLAD TO 
PROMPTLY SUPPLY ALL 
INTERESTED PARTIES. 


BULLETIN 41018 COM- 
PLETELY DESCRIBES THE 
“RC” LINE. 


Sixteen Frames 


General Electric nat 


-= General Office Schenectady, N. Y. 


Sales Offices In All Large Cities 5545 


=O z 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 


Announcement 


A New Drum Type, Quick Break 
Reversing Switch for Elevator Service 


has been added to the well known line of reliable G-E 
Industrial Control Devices. 


These switches are recommended for “high resist- 
ance rotor” induction motors and high torque, single- 
phase motors when the instantaneous starting current 
does not exceed 150 amperes on standard voltages up 
to 550. Recommended also for use with slip ring 
motors which are provided with suitable starters for 
preventing instantaneous peaks from exceeding 150 
amperes. | | 


The mechanical and electrical features of the 
design have been carefully studied to meet the service 
which demands safety and reliable operation above all 
other considerations. 


If you are interested in electric elevator operation, 
ask our nearest office for a description and photograph 


of the CR-3922 Reversing Switch. 


General Electric Company 


General Offices Schenectady, N. Y. 


Sales Offices in All Large Cities 


yai Manli e o A e EEE ll Re dle A E 
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ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The one feature of induction meter 
design more important than all others is 
the electrical element, for this deter- 
mines the value of the meter as a means 
of accurately measuring electrical en- 
ergy. The dimensions and shape of the 
magnetic circuits, the quality of the iron 
and the construction of the windings 
must be so chosen that the element will 
be practically independent of variations 
of operating conditions. 

The electrical element of the I-14 
meter is so well balanced in design that 


The Electrical Element 
of the Type I-14 Meter 


its accuracy under actual operating con- 
ditions is exceptionally high. 

The torque is high and the losses are 
small. The potential coils are highly 
insulated, and are remarkably free from 
breakdown due to line stresses. The 
current coils provide large overload 
capacity. 

The electrical element of the I-14 
meter is made as a complete unit, is 
easily accessible and can be inspected or 
removed without changing the adjust- 
ments of the meter. 


This is the third of a series of seven advertisements explaining the advantages of various 


points of construction of Type I-14 Meters. 


The next advertisement of this series will 


appear in the July 17th issue of Electrical World, and in July 24th issue of Electrical Review. 


General Electric Company 


General Office: 


‘Schenectady, N. Y. 


Sales Offices in all Large Cities 
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The Highest Grade Portable Instruments 
Ever Produced! 


STON 
Model 1-D. C. Portable VOLTMETERS 


They are guaranteed to an accuracy of 1/5 of one per cent (in 
terms of full scale length). They are dead-beat. Each scale is 
hand-calibrated and has a mirror over which the knife-edge pointer 
travels. By bringing the pointer tip into line with its image, read- 
ings may be made within 1/10 of a division at any part of the scale. 
In mechanical and electrical workmanship, these Voltmeters prac- 
tically attain perfection. In external appearance, they dre very 
handsome. The metal case has an exceedingly durable royal cop- 
per finish. The base is of selected mahogany, highly polished. 


A full description of Model 1 Voltmeters will be found in Bulletin 
No. 501, which will be mailed on request. 


Weston Electrical Instrument Co., '? WESTON Newark, N. J. 


New York Chicago Boston Detroit Philadelphia 
Cleveland Buffalo Cincinnatl San Francisco St. Louis 
Richmond Denver Toronto Winnipeg Montreal 
Vancouver Berlin London Paris Petrograd 


Johannesburg, South Africa 


INDIANA RUBBER AND 
INSULATED WIRE CO. 


A Re ee Paranite Rubber Covered Wires 

Oe SSS Rute Z and Cables 

e SHG TRADE MARK Ragetres t & Pot ORs < ay 

-A INSULATED È | rns P AR ANITE IT'S RIGHT 
RESsCA ye | More Than Code Requires 


The STANDARD /or 
RUBBER INSULATION 


OKONTTE 


continues to 
satisfy years 
LETTET TEs aan 
pure hase Se Telephone, Telegraph and 
has been SER Fire Alarm Cables, Lamp Cords, 
forgotten. f eA Portable Cords and Ignition Cables 


Underground, Aerial, Submarine 
and inside use 


N Seen Factory and General Offices: 

THE OKONITE COMPANY: JONESBORO, IND. 

wees 253 Broadway Keene 

aoe ` g AT Chicago Branch: 210 Desplaines St. 
Chicago, Illinois 
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AGENTS 


— SS Be pars pA = Te Se ~ 
Lewis & Roth Co ws MORGANITE 
312 Denckla Bldg. ‘ BRUSHES 
Philadelphia, Pa. | 
The Morgan Crucible Co. Ltd, 


Electrical Engineering AA A 118 Liberty St., New York City 
& Manufacturing Co. 5 A klya 


Factory-Broo 


Pittsburgh, Pa. 


The only manufacturer of | è i 
VULCANIZED FIBRE SPECIALTIES One of 1590 Combinations 
5 with a factory in the CHOKE 


Pumi CHICAGO DISTRICT Switches 


Sheets, Taubes Insulating Papers S & C Fuses 
Diamond Vileaninod qtibre Recestacles for Factory and Office 
SAVE TIME AND TRANSPORTATION CHARGES “UNIT TYPE” 
DIAMOND STATE FIBRE COMPANY i : ; 
619-31 West Washington St., Chicago Bridge port, Pennsylvania High Tension Line Unit. Catalog No. 15 
Cleveland Office, 906 Hippodrome Bldg. 


AMERICAN BRIDGE COMPANY 
Hupson TERMINAL-30 CourcH STREET, New York 


‘Manutacturers ot Steel Structures of all classes 
particularly BRIDGES ano DUILDINGS 


SALES OFFICES 
NEW YORK, N. Y., 30 Church Street CHICAGO, ILL., 208 South La Salle St. 
Philadelphia, Pa., Pennsylvania Building St. Louis, Mo., Third Nat'l Bank Bldg. 
Boston, Mass. . . John Hancock Bldg; Denver, Colo., First Nat'l Bank Building 
Baltimore, Md., Continental Trust Bldg. Salt Lake City, Utah, Walker Bank Bldg. 
PITTSBURGH, PA. . . Frick Building DUS, Mion. > ~... Wolvin Building 
Kocheten MY Powes Black Minneapolis, Minn., 7th Ave. &2nd St.,S. E. 
- Buffalo, N. Y. . Marine National Bank Pacific Coast Representative: 
Cincinnati, Ohio . Union Trust Building UJ, §. Steel ProductsCo. Pacific Coast Dept. 
Atlanta, Ga. . . . . Candler Building SAN FRANCISCO, CAL., Rialto Building 
Cleveland, Ohio . Rockefeller Building Portland, Ore..-. . . Selling Building 
Detroit, Mich., Beecher Ave.& M.C.R.R. Seattle, Wash. , 4th Ave. So. Cor. Conn. St. 


Export Representative: 
United States Steel Products Co., 30 Church St., N. Y. 


Track Spans, Panama. 


Buyers’ Guide of Electrical 
Material 


A complete list—32 pages—of the manufacturers 
of electrical material, under proper classification, 
is published in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN in the first issue of 
each month, beginning on this page. 


POSITIONS WANTED 


The rate for “Positions Wanted” ad- 
vertisements ts two cents per word, mini- 
mum charge 50 cents an insertion, payable 
tn advance. Remittances and copy should 
reach this office not later than Monday 
12 o'clock noon, for the next succeeding 
issue. 


Replies may be sent in care of Electrical 
Pevicw and Western Electrician, 608 So. 
Dearborn Street, Chicago, or 13-21 Park 
Row, New York. 
ck ey ee ee ee 


POSITION WANTED—‘4§ representative, 
& 


eneral sales man- 
ager or executive, principal salesman—by 
a man who can prove by past performances 
under difficult conditions dur ng years of 
experience that he is eminently qualified to 
succeed in any such responsibility. Ad- 
dress No. 1933, Electrical Review and 
Western Electrician, Chicago. 


HELP WANTED 


The rate for “Help Wanted” advertise. 
menis is three cents a word, minimum 
charge $1.50 an insertion, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Monday, 
12 o'clock noon, for the next succeeding 
issue. 

Replies may be sent in care of Electrical 
Review and Western Electrician, 608 So. 
Dearborn Street, Chicago, or 13-21 Park 
Row, New York. 


Experienced 
SALESMEN WANTED — ande meant 
Lamp men. Also general jobbing supplies: 
each to have entire field of large eastern 
city; give full particulars, references, com- 
pensation expected. Address No. 1934, Elec- 
trical Review and Western Electrician, Chi- 


cago. 


EDUCATIONAL 


The rate for “Educational” advertise- 
ments is 15 cents per line, nonpariel 
measurement, payable in advance. Re- 
mittances and copy should reach this 
office not later than Monday, 12 o'clock 
noon, for the next succeeding issue. 


ROSE POLYTECHNIC INSTITUTE 


Terre Haute, Indiana. A college of Engi- 

neering; courses in Mechanical, Electrical, 

Civil Chemical and Architectural Engi- 

neering. Extensive shops, well-equipped 

laboratories in all departments, expenses 

low. 32nd year. For catalogue address 
C. L. Mees, President. 


REPAIRING 


ARMATURE AND TRANSFORMER WINDING 


215 ist Avenue North 


MINNEAPOLIS, 


BOUSTEAD ELEC. & MFG. Co. 
NEW AND USED ELECTRICAL MACHINERY 


MINNESOTA 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ELECTRICAL EXCHANGE 


MISCELLANEOUS 


The rate for “Miscellaneous” advertise- 
ments is three cents a word, minimum 
charge of $1.50 an insertion, payable in 
advance. Remittances and copy should 
reach thts office not later than Monday, 
12 o'clock noon, for the next succeeding 
issue. 


Replies may be sent in care of Elec- 
trical Review and Western Electrician, 
608 So. Dearborn Street, Chicago, or 13- 
21 Park Row, New York. 


DYNAMOS AND MOTORS 
FOR SALE—3-Phase 60 Cycle 220-4407Voit Generators 


K.V.A. Speed 
1 42 Elec. Mach. Co., revolv. fleld...1200 
1 45 Westinghouse, revolv. arm’t.... 900 
1 60 Gen. Elec., ATB, revolv. field. .1200 
1100 Gen. Elec., ATB revolv. feld.. 900 
1125 Fairbanks-Morse, revolv. field.. 900 
1440 Westinghouse revolv. fleld...... 860 


Large stock of 8-phase 60-cycle motors. 
All sizes and speeds. Also large stock of 
direct current motors. Send for our 
“Monthly Bargain Sheet’’ showing net 


prices. We make a ecialty of second- 
hand electrical machinery. Completely 
overhauled “like new.” 


otors and generators rented. 
Gregory Electric Co., 16th and Lincoln Sts., 


Chicago, Il. 
—— One D.L.C. 6- 125-650, 125/250 
FOR SALE Volt Comp. Wound Commu- 
tating Pole, 8-wire D.C. belted generator 


complete, with pulley, sub-base, rheostat 
and 3-wire parts for 25 per cent unbalanced 
current in neutral. Cap., 125 K.W. Ma- 
chine was installed Dec., 1914. Has oper- 
ated less than two mos. Regarding price 
address Chas. A. Olson, Treas., 35 Congress 
St., Boston. 


eS 


One 300-K.W. horizontal turbo- 
WANTED— generator set with exciter; 
2,800 volts, 60 cycles, A.C., three-phase, 150 
pounds steam pressure condensing; also 
surface condenser with air and circulating 
pumps for above. State where machinery 
may be inspected. Quote price with full de- 
tails. Must be in good running order. Ad- 
dress “H. H.,” care Electrical Review Pub- 
lishing Co., 18 Park Row, New York. 


EFFICIENCY SOCIETY OF AMERICA 
Pittsburgh, Pa., begs to announce to em- 
prayers that the membership maintains a 
ree employment exchange, technical and 
commercial lines. Notices invited. 


of accounting 
THE BOWBLE SYSTEM tor electiie 
light companies lessens overhead expense. 
Easy to keep. Experts not needed. nan- 
cial statement shows accurate condition 
each month. Conforms to Commissions’ re- 
ulrements. Compact Consumer’s led er, 


ash journal and Voucher record. rite 
for information. F. A. Bowdle, Cerro 
Gordo, IIL 
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__. One 14x36 Rolling Mill Type 
FOR SALE Corliss Engine with double 
ported valves, double eccentrics and wheel 
10 ft. in diameter, square rim engine direct 
connect to 

1 150-K.W. engine type Allis-Chalmers, 
3 phase 60 cycle 220 volt 120 R.P.M. alter- 
nator. 

1 13-K.W. 120 volt 625 R.P.M. Allis-Chal- 
mers, belted exciter. 

1 2-panel (slate) Westinghouse Switch- 
board with 1 400-Amp. Station Watt meter; 
3 600-Ampere Ammeters: 1 Voltmeter: 1 
400-Amp. D.T. 3 pt. Switch; 2 200-Amp. 


S.T. 3 pt. Switch—fused; 2 150 Ampere 
S.T. 3 pt. Switch—fused. 
4 1-H.P. Westinghouse Motors, 220 volts 
60 cycle, 3 phase 1700 R.P.M. 
5 2-H.P. Westinghouse Motors, 220 volts 
60 cycle, 3 phase 1700 R.P.M. 
9 3-H.P. Westinghouse Motors, 220 volts 
60 cycle, 3 phase 1700 R. P.M. 
15 5-H.P. Westinghouse Motors, 220 voits 
60 cycle, 3 phase 1700 R.P.M. 
1 10-H.P. Westinghouse Motor, 220 volts 
60 cycle, 3 phase 1700 R.P.M. 

1 15-H.P. Westinghouse Motor, 220 volts 
60 cycle, 3 phase 1700 R.P.M. 

1 26-H.P. Westinghouse Motor, 220 volts 
60 cycle, 3 phase 1700 R.P.M. 

For delivery about September list, 1915. 

Proposals invited on all or any part f. 
o. b. cars shipping point. 

l C. G. Guild, Agent, 

Burlington, Iowa. 


v 


PROPOSALS 


The rate for “Proposal” advertisements 
ts fifteen cents per line, nonpareil meas- 
urement, payable in advance. Remittances 
and copy should reach this office not later 
than Monday, 12 o'clock noon, for the 
next succeeding issue. 


TREASURY DEPARTMENT, Supervising 
Architect’s Office, Washington, D. C., June 
21, 1915.—Sealed proposals will be opened 
in this office at 3 p. m., July 21, 1915, for 
the installation complete of an electric pas- 
senger elevator in the United States marine 
hospital at Port Townsend, Wash., in ac- 
co ce with the drawings and specifica- 
tions, copies of which may be had at this 
office in the discretion of the Supervising 
Architect.—_James A. Wetmore, Acting 
Supervising Architect. 


TREASURY DEPARTMENT, Supervising 
Architect’s Office, Washington, D. C., June 
16, 1915.—Sealed proposals will be opened 
in this office at 3 p. m. July 14, 1915, for 
the installation complete of an electric 
freight elevator, hoistway, etc., in the 
United States post office, courthouse, etc., 
at Baltimore, Md., in accordance with the 
drawing and specification, copies of which 
may be had at this office in the discretion 
of the Supervising Architect. Jas. A. Wet- 
more, Acting Supervising Architect. 


Architect’s Office, Washington 


D. C., June 
15, 1915—Sealed proposals will be 


opened 


. C., in ac- 
cordance with this specification, copies of 
ffice in the 


You who are Troubled with 
Sparking 


Fer Sale by All Sepply Houses, or 
K. McLennan & Co., Sole Mfrs., R. 308, Times Bidg., 102 N. Sth Av., Chicago. 
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American District Steam Company 


Engineers and Contractors for 
Central] Station Heating Systems 
General Offices and Works 
North Tonawanda, N. Y. 

West St. Bldg. 
First Nat'l Bk. Bldg. 
Seattle Hoge Bldg. 


ERNEST J. ANDREWS 


Patent Attorney 
Patents and Patent Causes Involving 
echanical 


ical and M 
Engineering Principles 
539 Monadnock Block CHICAGO 


THE ARNOLD COMPANY 
ENGINEERS 
CONSTRUCTORS 
Electrical— Civil— Mechanical 
105 S. La Salle Street, CHICAGO 


BADT-WESTBURG ELECTRIC CO. 
ELECTRICAL ENGINEERS 


Western Representatives of 


Weston Electrical Instrument Co. 
Ward Leonard Electric Co. 


Suite 832 Monadnock Block Chicago 


H. M. BYLLESBY & CO. 
ENGINEERS 


Te, Sik. Caia 
j Beak 


Tacoma 
Commercial Wash. 
Bidg. 


Electrical Testing Laborateries, Inc. 


Electrical and Mechanical Laboratories. 
Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, 


oal, Paper, etc. Inspection of Material 
and Apparatus at Manufactories. 


80th St. and East End Avo., New York, N. Y. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


THOMAS HOWE 
E. E. Cornell, 1896 LLB. N. U. Law School, 1904 
PATENTS 


Long practical experience as 


No. 2 Rector Street NEW YORK 


D.C. & Wm. B. JACKSON 
ENGINEERS 
CHICAGO BOSTON 
Harris Trust Bldg. 248 Boylston St. 


Plans, Speelfications, Supervision of Coustruction 
General Superintendence and Management 
Rxaminations and Reports 
Finsncial Investigations and Rate Adjustments 


The Light and Development Co. 
OF ST. LOU 
Sarge Batts eas 
Engineers—Exports in Public 
Utilities "Problems 


Suite 750, Bal Exch B 
T. LOUIS, MO.. ailing 


LAMAR LYNDON 
CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission 
and Alternating Current Prob- 
lems a Specialty 


2 Rector Street New York 


McMEEN and MILLER 


(Incorporated) , 


B. Miller 


ELECTRICAL and MECHANICAL 
ENGINEERS 


1e oaae Monadnock Block CHICAGO 
407 Electric Building CLEVELAND 


NORTON and BIRD 


WILLIAM J. NORTON PAUL P. BIRD 


ENGINEERS 
Rate Surveys, Preparations of Rate Sched- 
ules, Appraisals, Examinations, Re- 
ports, Special Investigations of 
Public Utility Properties. 


111 West Monroe St. Chicage, IH. 


CONTRACTORS 
SPECIAL 
INTERESTS 


CHARLES L. PILLSBURY 


CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to 
Minnesota State Board of Control 


Suite 805, Metropolitan Life Bld 
MINNEAPOLIS, MINN. 


aah forsent gp eoleg Poy 


SARGENT & LUNDY 


ENGINEERS 
1412 EDISON BLDG. 
72 W. Adams Street 

_ CHICAGO 


STONE & WEBSTER 
ENGINEERING 
CORPORATION 


CONSTRUCTING ENGINEERS 
BOSTON, MASS. 


Underwriters’ Laboratories 


Under the Direction of the 
National Beard of Fire Underwriters 
W. H. Merrill, Manager 
Principal Office and Testing Station: Chicago 


43 EXCHANGE PLACE, NEW YORK 


WOODMANSEE 


& 
DAVIDSON, inc. 
ENGINEERS | 


Firet National Bank Building, CHICAGO 


A card in this Directory insures an invitation to offer bids on Muni- 
cipal, Industrial and Private Engineering Projects, Light and Heat- 
ing, Power Transmission, Hydro Electric Developments, Modern 


Efficiency Methods, and General Civil, Mechanical and Electrical 


Engineering. 


Write for rates 
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TO THE ELECTRICAL MANUFACTURER 
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Products 
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The Seventh (1915-1916) Edition of THE ELECTRICAL BLUE 
BOOK, containing the revised National Electrical Code of 1915, elab- 
orately illustrated and explained in detail, complete list of Approved Fit- 
tings, a comprehensive Catalog Exhibit of Electrical Apparatus and Sup- 
plies, and a wealth of additional and pertinent information, is now in 
course of preparation and will be ready for distribution as soon as its 
ie = announcements can be edited and the list for distribution re- 
corded. 

This new volume will be bigger, better, more necessary than ever. 
THE ELECTRICAL BLUE BOOK is the Permanent Catalog of the 
Whole Industry. It is never thrown in the waste basket, but remains at 
the elbows of the Buyers of Electrical Products, who constitute the elec- 
trical purchasing power of the country. aa 

Fill out and mail this coupon for full particulars as to representation of your 
products in the co-operative catalog of the electrical industry. 
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REPRESENTATION COUPON 
Electrical Blue Book Department, 
Electrical Review and Western Electrician, 608 South Dearborn Street, Chicago. 
Please send, without obligation on our part, complete information aa to measures for securing pub- 


lication of a condensation of catalog data covering our products in the 1915-16 edition of the ELEC- 


TRICAL BLUE BOOK. 


a 
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TO THE ELECTRICAL BUYER 


If you are a buyer of electrical material, 
or if you influence the buying of material 
or supplies, you are entitled to a copy of 
the Electrical Blue Book and may recetwe 
it at the cost of delivery charges. 


The Seventh (1915-16) Edition of the 


ELECTRICAL BLUE BOOK 


will contain the following information for the 
active men of the electrical industry: 


The National Electrical Code, illustrated and 
explained, with Copious Side References and 

lnterpectaticua, 

Complete List of Approved Electrical Fittings. 

The Condensed Illustrated Catalogue of Man- 

ufacturers of Approved and Standard Elec- 

trical Fittmgs and Apparatus. 

Chart for Graphic Analysis and Determination 

of Power Rates for Central Stations. 

Rules for Resuscitation from Electric Shock. 

Illumination Constant and Chart and Formulae 

for Illumination Calculations. 


American Institute of Electrical een 
Code of Ethics. 


Care and Management of Motors in Industrial 
Service. 


Simple Calculations for Wirmg Problems in 


Alternating- Current and Direct-Carrent Serv- 


ice. 
Carrying Capacities of Wires and Feeders. 


Type, Size and Speed of Motors Driving Ma- 
ery m Industrial A 
Description. 


The 1915-16 Edition is now in course of compilation and will 


be distributed September 15, 1915 


As the demand always exceeds the supply, it is advisable to make immediate application. 
Simply fill out and mail the coupon with 25 cents in stamps or silver ; your name will be en- 
tered on the list and you will recetve a copy at the time of distribution. 


ABAABTASTVABASBEAREAEBETBEEBARTERBEEBEABTEBTERVUAARTSEARTERBASBAAAEBLESBESBEERESBEBEEREEBREBESTEEEEBEBESEEA BE SEE 


DISTRIBUTION COUPON 
ELECTRICAL BLUE BOOK DEPARTMENT, Electrical Review and Western Electrician, 608 So. Dearborn St., 


Chicago: 


Please enter my name to receive a free copy of the 1915-1916 Electrical Blue Book. I enclose 25 cents to 


pay delivery charges. 


Name of Company.........00ccccseccevescccccees 
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4, motor is 
Fo rA ruining our 
A 2 3 
nak Le i A icing 2 said 
ey” Ys the Sales Mana- 
r- ger. “Weve never 
seemed able to get a 


fq motor that is e's suited to our machine. What 
(WZ we want, what we must have, is a motor that is “fool proof’, always ‘js 
reliable, sturdy, compact, light weight,--in short, a motor as ’ good as Bil 
our product and in every way fitted to it.” Line 

hat Sales Manager grasped the weakness of many of the pres- {ifs 
ent motor driven devices. Of what use are the many attachments =W 
and exclusive features you’ve worked so hard to incorporate into your SA 
machine if the motor goes wrong? Remember, people don’t blame the Fill 


motor when it balks--they condemn the whole machine. i 
We are small motor specialists and our engineers challenge you to | IIS i 


o ut an application up to them that they can’t solve. Not only that, = fe 
>» but we have the best equipment and organization in the country &7 
ve with which to build both standard and special motors in any quantities. Liss 
o If you have a machine or especially if you market a product and wish to equip ISS 
it with the best fractional horse power motor, it will pay you to send for our j = 7 
A y Bulletin 1146 and learn what we are doing for the majority of the leading & 
KY f f industrial and d driven d Uf 
AY VA \ manufacturers of industrial and domestic power driven devices. i 


FORT WAYNE ELECTRIC WORKS 


et VAN: 
JON OF GENERAL ELECTRIC COMPANY 
WAIN “WOOD” SYSTEMS 


~ 


a 
~>> 
5 


> TZN Main Office Branch Offices 
i SNA FORT WAYNE, INDIANA ALL LARGE CITIES £ 
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All That ls New In Polyphase Induction Motor Design 


The Robbins & Myers type “K” induction 
motor is new from the ground up. Every detail 
in its construction is designed in accordance 
with the most modern, 1915 practice. 

Note the large shaft, the long bearings with 
dust caps, the capacious oil reservoirs, the 
strong, graceful, well ventilated frame—fea- 
tures which contribute to durability and relia- 
bility of service. 

The electrical design is such as to give the 
best combination of large overload capacity 
and starting torque with high efficiency and 
high power factors at all loads. 

The type “K” line includes sizes ranging 
from 1⁄4 to TY% horsepower, inclusive, for oper- 
ation on ałl standard two and three-phase cir- 
cuits. Bulletin No. 123 gives complete data. 


Robbins & Myers Motors and Fans are exhibited at the 
San Francisco and San Diego Exposition. 


THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO | 


New York Philadelphia Boston Rochester Cleveland Cincinnati Chicago St.Louis San Francisco 


The world’s largest exclusive manufacturer of electric fans and small motors 


60 to 220 Volts D. C. from 110, 220 
and 440 Volt, 25, 30 and 60 cycle 
A. C. lines by means of 


“MARTIN” 
ROTARY CONVERTER 


Sell them to garages, moving picture concerns and 
electric automobile owners. Write for Bulletin. 


NORTHWESTERN ELECTRIC CO. 


613-617 W. Adams St. 401 Broome St. 
CHICAGO NEW YORK 


Be assured that tf Rothmotors are on your 
power lines, you will have satisfied custom- 
ers and no ‘complaints. Uninterrupted ma- 
chine tool operation follows the installa- ` 
tion of Rothmotors. 


Ask for Bulletins 


ROTH BROS. & CO., 1404W.Adams St., CHICAGO 


The Starterless Polyphase Motor 


Self starting under heavy 
loads. A motor especially adapt- 
ed to automatic and remote 
control systems. It lessens the 
cost and simplifies the installa- 
tion. 


If you operate a pump at a distance from the con- 
trol switch you will appreciate the advantages of 
this motor. Bulletin 1025. 


Member Society for Electrical Develpoment—Do It Blectrically 
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€. 2? Le 


ommonwealth Edison Company 


Repair Shops 


High grade machine work of all kinds—Dynamos, 


KAZAK AL 


N a ws Maw 


Motors, Transformers, Arc Lamps and Appliances 


*Phone Randolph 1280—Correspondence Solicited 
38 North Market Street, 


THE PEERLESS LINE 
MOTORS—% to 35 H. P. 


Peerless Motors and genetators for all classes of electrical 
work. Write for bullo 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Chicago Sales Agents: The Electrical Machinery Sales Co., 1536 Monadnock Block 


ECK HIGH-GRADE 


Motors and Generators 
Modern Designs with Commutating 
Poles, Self-Aligning Double Row Ball 
Bearings. Constant and Adjustable 
Speeds. Sizes up to 10 H P Cool 
Sparkless—Qulet. 

Send for Bulletin 1000—Type D 


ECK IDYNAMO & MOTOR CO. 
Belleville, N. J. 


Crocker-Wheeler Company 
MOTORS, GENERATORS, ETC. 


Factory: AMPERE, N. J. 


CEDAR POLES 


Write for Prices. Prompt Shipments 
from Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. KR. 


TORREY CEDAR CO., Clintonville, Wis. 


DULUTH LOG 


MINNESOTA 


MINN. 


a MINNEAPOLIS 
us 


CEDAR POLES 


Poles, Ties, Piling and Shingles. Complete Stocks, all Sizes 
We manufacture our own timber and save you the middleman’s 
profit. Rush orders a specialty. Butt Treating. 


BELL LUMBER COMPANY 


SECURITY BUILDING MINNEAPOLIS, MINN. 


ZA BROS LUMBER CO. 
CEDAR POLE 


Card Index, ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, June 19, 1915. Vol. 66. 


Electricity in Breweries 

The Advertising Influence of Employees.—By F. R. Slater.1147 
Low-Cost Initial Service Connection 

Worcester Campaign for Small Houses 

Effective Theater Sign 

The Development of Armored Cable.—By Henry R. Gilson.1150 
Electrician's Registration Bill Becomes Law in Massa- 


The Basic 
Principle of 
Every 


chusetts 

Interesting Meter-HRoard Installation 

Maintenance of Resale Prices... 0.0.0... ee ee ee 1157 

Entertainment Features of Recent N. E. L. A. Conven- 
tion 

Electric Furnaces in Italy 

Arc Welding and Its Application in the Metal-Working 
Industry.—By J. F. Lincoln 

Water-Power Plant in the Heart of Rochester, N. Y 

Electric Town Pumping 

Prizes for Articles on Economy 


i Ridgway Unit 
UR interest has always been the production of equip- 
ment that serves your interest. 
We don't divide our energies in any other direction. Our 
specialty has always been electric generating units. We 
know your requirements and build our machines accord- 


ingly. 


Ridgway Dynamo & Engine Company 
Ridgway, Pa. 
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“THERE IS LESS OPPOSITION TO THEM ON THE 
PART OF PROPERTY OWNERS” 


says one Engineer about 


Western Red Cedar Poles 


Their straightness is only one of their many qualities. You can use 
them to advantage on your lines. 


The Lindsley Brothers Co. Srorane® 
“GOOD POLES QUICK” 


Lewie & Roth Co. Grayson Railway Supply Co. Verne W. Shear & Co. 
Philadelphia St. Louis, Mo. Akron, Ohio 


© i- ¢ . ` v 
A 


PUTT 
TUDUOUOUOOEODODDODOROOOOOURODOROONODUDUOHORQUOROGROROGOGEQEQS 


CRAWFORD CEDAR CO. 
MENOMINEE, MICH. 


We are producers of Western Red Cedar and Northern White 
Cedar POLES. Prompt shipments guaranteed. 


pois oF THE VALENTINE-CLARK CO. 


STERLING QUALITY 


æ Oldest Cedar Pole Firm in Business £224 CEDAR POLE al ar E 


MICHIGAN and WESTERN CEDAR ERE 
W. C. STERLING & SON COMPANY MINNEAPOLIS, MINN. 
1880 Monkos, MicHican 1915 Toledo Chicago St. Maries, Idaho 


CEDAR POLES 


Wire or write for delivered prices 


National Pole Co isra 


POLES 


NORTHERN WHITE CEDAR WESTERN RED CEDAR 
BUTT TREATING. 


PAGE & HILL CO. 
MINNEAPOLIS, MINN. 


The MacGillis @ Gibbs Co. 
MILWAUKEKL, WIS. 
White Cedar Poles, Ties and Fence Posts 


We Make a Special 7 and 8-foot Croes 
Tie for Trolley Line Construction 


IMMEDIATE SHIPMENTS GUARANTEED 


NORTHERN-WESTERN 
CEDAR POLES _ 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
Lumber Exchange MINNEAPOLIS 


We Ship Promptly 


IDAHO CEDAR POLES 


Sound in Quality, Right in Price 
Let Us Quote 
Sandpoint Lumber & Pole Co., Lid. 


Sandpoint, Idaho 


FISHER BLDG. CF DAR DOI F S" MAIN YARD 
CHICAGO CHICAGO 
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CLASSIFIED INDEX OF ADVERTISERS 


ADAPTERS, Lamp. 

Benjamin Electric Mfg. Ca 

Faries Mfg. Co. 

General Electric Co, 

Harvey Hubbell, Inc. 

USTERS, Cord and Lamp. 

McGill Mfg. Co. 

Trumbull Electric Mfg. Ce. 
AIR COMPRESSORS, Meter Driv- 


en. 
ee - Chalmers Manufacturing 
oO. 
Emerson Electric Mfg. Ce. 
General Electric Co. 
ALTERNATORS. 
Allis - Chalmers Manufacturing 


Co. 
Crocker-Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Wagner Elec. Mfg. Co. 
WW earne house Electric & Mfg. 


AMMETERS AND VOLTMETERS. 
Bristol Company. 
General Electric Co. 
Metropolitan Engineering Ce. 
Roller-Smith Ce. 
Wagner Blec. Mfg. Ce. 
Westinghouse Electric & Mfg. 


Co. 

Warton Electrical Instrumeat 
ANCHORS, Guy. 

Central Electric Co. 

Johnsa-Manville Co., H. W. 

Klein & Sons, Mathias. 

Ohio Brass Co. 

Oshkosh Mfg. Co. 


Western Electric Co. 
Weewtnanenre Electric & Mfg. 


o. 
ANNUNCIATORS. 
Central Blectric Ce. 
Manhattan Electrical Supply Ce. 
Ostrander & Co., W. R. 
Stanley & Patterson. 
Western Electric Co. 


General Bakelite Co. 

Johns-Manville Co.. H. W. 
ATTACHMENT PLUGS. 

Benjamin Blectrio Mfg. Co. 

Central Blectric Co. 

Cutler-Hammer Mfg. Co. 

Fariee Mfg. Ce. 

Federal Sign System (Blectric). 

Senora ote Co. 

Hart om. a 

Harvey ‘abbell, Ine. 

Manhatten Electrical Supply Ce. 

Paiste Co., H. T. 

Pass & Seymour, Inc. 

Simplex Electric Hesting Co. 

Trumbull Electric Mfg. Co. 

We eetoencore Biectric & Mfg. 


irt Co. 
ATTACH CENTS, OUTLET BOX. 
0., 
O STARTERS (Fer Startiag 


©. ). 
Allis - Chalmers Manufacturing 


- Ca 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller g Mfg. Ce. 
Sima Aa ce 
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i & Mfg. 


War nehon: E 
0. 
Western Electric Co. 
AUTOMO p] 
General Moron es Ca 
Gener ehicle Co. 
AUTOMOBILE LIGHTING 


EMS. 
General Electric Co. 
Wagner Elec. Mfg. Co. 
Ward-Leonard Electric Co. 
Westinenouse Electric & 


BANDS, 
American arid e Co. 
ES SUB-BASES, Snap 
polar 


Pass & Seymour, Inc. 
BATTERIES, Dry. 

Central Electric Co. 

Manhattan Electrical Supply Co. 

Nungesser Carbon & Battery Co. 

Stackpole Carbon Co. 

Stanley & Patterson. 

Usona Mfg. Co., Inc. 

Western Electric Co. 
BATTERIES, Medical. 

Manhattan Electrical Supply Co. 

Ostrander & Co, W.R 

Stanley & Patterson. 
BATTERIES, Storage. 

Edison Storage Battery Ce. 

Electric Storage Battery Co. 

Gould Storage Battery Co. 
BATTERIES, Wet. 

Central Electrie Co. 

Manhattan Electrical Supply Co. 
BATTERY CONNECTORS. 

Belden Mfg. Co. 
BATTERY HOLDERS. 

Stanley & Patterson. 
BEARINGS. 

Hvatt Roller Bearing Co. 
BELL RINGING MOTORS. 

Manhattan Electrical Supply Co. 

Ostrander & Co., W. R. 
BELIS, Electric. 

Central Bilectrie Co. 

Manhattan Electrical Supply Co. 


SIB- 


Schwarse Electric Ce. 

Stanley & Patterson. 

Western Electric Co. 
BELT DRESSINGS. 

Dixon Crucible Co., Joseph. 


BELT FASTENERS. 
Bristol Co. 


BENDERS, Conduit and Pipe. 
Thomas & Betts Co. 
Western Electric Co. 
BINDING POSTS. 
Bridgeport Brass Co. 
Manhattan Electrical Supply Ce. 
Stanley & Patterson. 
Western Electric Co. 
BLOCKS, Metr Testing. 
Hart Mfg. Co. 
Metropolitan A RT Co. 
WERS AND EXHA P 
Emerson Electric Mfg. Ce. 
General Electric Co. 
Sprague Electric Co. 
BLOWERS, Organ. 
Crocker-Wheeler Co. 
Emerson Electric Mfg. Co. 
BOILERS, Steam. 
Babcock & Wilcex Co, 
BOLTS, EXPANSION. 


Hubbard & Co. 
NDS AND sEOURI- 


British American Ce, 
Electric Bend & Share Ce. 
BOOKS, Techni 


eal. 
Electrical Review Pub. Ce. 
Van Nostrand Ce., D. 
BOOSTERS. 
woe - Chalmers Manufacturing 
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Crocker-Wheeler Ce. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Westinghouse Electric & Mfg. 


BOXES, Conduit. 
Adapti Mfg. Ce. 
Benjamin Electric Mfg. Ce. 
Bissel! Co., F. 
Centra! Electric Co. 
Chelten Electric Co. 
Chicage Fuse Mfg. Co. 
Columbia Metal Box Ce. 
Cutter Co. 
Cutter Co., 
Federal nae Beaten (Blectric). 
Hart Mfg. Co. 
Metropolitan Engineering Co. 
Ostrander & Co.. W. R, 
Pass & Seymour, Ine. 
Sprague Electric Works. 
Thomas & Betts Co. 

BOXES, Fioor 
Central Dlectric Ce. 
nleotHient Engineers Equipment 

o. 

General Devices & Fittings Ce. 
General Electric Co. 
Manhattan Electrical Supply Co. 
Stanley & Patterson. 
Thomas & Betts Co. 

BOXES, Manhole. 
Columbia Metal Box Ce. 
D & W Fuse Co. 
General Electric Ca 
Johns-Manville Co, H. W. 
Metropolitan Engineering Ce, 
Sandara Underground coe Ce. 


Adapti Mfg. Co. 

Bissell Co., F. 

Brady, T. H. 

Columbia Metal Box Ce. 

Cutter Co., Geerge. 

D & W Fuse Co. 

Delta-Star Electric Ce. 

Federal Sign System (Electrio). 
General Electric Co. 
Johns-Manville Co., H. W. 
Metropolitan Engineering Ce. 
Palmer Elec. & Mfg. Co. 
Standard Underground Cable Ce. 
Trio Mfg. Co. 

Trumbull! Electric Mfg. Co. 
Trumbull-Vanderpoel Blec. Mfg. 


Co. 
Westinghouse Electric & Mfg. 


o. 
BRACES, Cross Arm. 
Bissell Co., F. 
Hubbard & Co. 
ae ARMS AND PINS. 
ron). 
ANION Mfg. Co., Albert & 
Brady Electric Mfg. Co. 
Cutter Co., George. 
Delta-Star Electric Co. 
Electrical Engineers’ Bquipment 


Co 
Faries Mfg. Co. 
General Devices & Fittings Co. 
Hubbard & Co. 
Ohlo Brass Co. 


BRACKETS, Pothead. 
Bissel Co., F. 
Electrical Engineers’ Equipment 
Co 


General Devices & Fittings Co. 
BRAKES, Dyname. 

Cutler-Hammer Mfg. Co. 
BRAKES, Electric. 

Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. Ce. 

General Electric Co, 

Sundh Electric Co. 

Western Blectric Co. 


BRAKES, Metor. 
Electric Controller & Mfg. Ce. 


Wesnencuse Electric & Mfg. 
o. 
BRASS AND COPPER. 
Bridgeport Brass Co. 
BBIDGES. 
American Bridge Co. 
RAILBO AND 


IDG 
HIGHWAY. 
American Bridge Co. 
BRIDGES AND TOWERS, OCOAL 
HANDLING. 
American Bridge Co. 


BRUSHES, Carbon and Graphite. 

Calebaugh Self-Lubricating Car- 
bon Co. 

Central Electric Co. 
Dixon Crucible Co., Joseph. 
General Electric Co. 
Morgan Crucible Co., Ltd. 
Nungesser Carbon & Battery Ce. 
Stackpole Carbon Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


BRUSHES, Metallic. 
Cutler-Hammer Mfg. Ce. 
General Electric Co. 

Western Electric Ce. 
Westinghouse Electric & Mfg. 


Co. 
BUFFERS, Metor Driven. 
Hamilton-Beach Mfg. Co. 
Westinghouse Electric & Mfg. 


Co. 
BUILDINGS, OFFICE AND MILL. 
American Ponge Co. 
BUNKERS AND HOPP 
American Bridge Co. 
BURGLAR 
Manhattan Electrien! Supply Ce. 
Ostrander & Co. W. R. 
Stanley & Patterson. 
BUS BAR SUPPORTS. 
Delta-Star Electric Co. 
Electrical Engineers’ Equipment 


Ce. 
General Devices & 
AND 


cea Cea. 


t.) 

Co., Albert & 
J. M. 

Faries Mfg. Ce. 
Federal Sign System (BHiectric). 
General Electric Co. 
soresue Electric Works. 

BUA nomaa SÈ Betts Co. ü 
Federal rak System tis). 
General Electric Co. 
Locke, Fred M. 
Run Refillable Fuse Co. 


Dickinson Mfg. Co. 
Hemming Mfg. Co. 

Walpole Tire & Rubber Co. 
Western Electric Co. 
ABLES. 


American Electrical Worka, 

American Steel & Wire Co. 

American Insulated Wire & 
Cable Co. 

Atlantic Insulated Wire & Ca- 
ble Co. 

Belden Mfg. Co. 

Brixey, W. R. 

Central Electric Co. 

Electric Cable Co. 

General Electric Co. 

Habirshaw Wire Co. 

Hazard Mfg. Co. 

Kerre Insulated Wire & Cable 


Moore, Alfred F. 

National Conduit & Cable Co. 
Okonite Co., The. 

Packard Electric Co. 

Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable 


Co. 
Simplex Wire & Cable Ce. 
Standard Underground Cable Ce. 
Western Electric Co. 
CABLE BELLS. 
Electrical Engineers’ Equipment 


Co. 
General Devices & Fittings Co. 
CABLE HANGERS. 
Anderkon Mfg. Co.. Albert & 


Bissell Co., F. 
Hubbard & Co. 
Metropolitan Engineering Co. 
Minerallac Electric Co. 
Standard Underground Cable Co. 
Western Electric Co, 

CABLE RACKS. 
Electrical Engineers’ Equipment 


o. 
General Devices & Fittings Ce. 
General Electric Co. 
Metropolitan Engineering Co. - 
Standard Underground Cable Co. 

CABLE TERMINALS. 
Standard Underground Cable 

o. 


CABLE TESTERS. 
Metropolitan Engineering Coa, 
Minerallac Electric Co. 
Standard Underground Cable Co. 

CABLES, Armored. (Fiexible.) 
Sprague Electric Works. 
Standard Underground Cable Co. 
Western Condult Co. 

CABLING MACHINES. 
New England Butt Co. 
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CALIBRATOBS, Meter. 
Fort Wayne Electric Werks. 
Genera! Electric Co. 
CANOPY INSULATORS. 
Faries Mfg. Co. 
General Electric Ce. 
Mica Insulator Co. 
CARBONS, Arc Light. 
Central Electric Ce. 
Frorup & Co., E. 
General Electric Co. 
Reisinger, Hugo. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 

CARBONS, Battery. 
Manhattan Electrical Supply Co. 
Bta k pols Carbon en 

CAR HEATING, 

Jonns- Manville Co., H wW. 
Simplex Electric Heating Ce. 
Western Electric Ca 

CAR LIGHTING SYSTEMS. 
Gould Storage Battery Ce. 

CARS, DERRICK. 


American Bridge Co. 
CASTINGS. 
Anderson Mfg. Co., 
J. M 


Faries Mfg. Co. 

Metal Specialties Mfg. 

New England Butt Ce. 
CEMENT MACHINERY 

Allis - Chalmers Manufacturing 


Albert & 
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CHAIN. 
Morse Chain Co. 
CHAINS, lier, Bicyole. 
Morse Chain Co, 
CHANDELIERS. 
Beardslee Chandelier Mfg. Ce. 
Central Electric Co. 
Faries Mfg. Co. 
CHANGERS, Inc. Lamp. 
McGill Mfg. Co. 
HARGING O 


Crecker-Wheeler Co, 
Cutler-Hammer Mfg. 
General Electric Co. 
Wagner Elec. Mfg. Ce. 
MY csune house Electric & Mfg. 


CHORE OOILS. 
Anderson Mfg. Co., Albert & 


J. M. 
Delta-Star Electric Co. 
General Electric Co. 
Metropolitan Engineering Cea 
Schweitzer & Conrad, Inc. 
Westinghouse Electric & Mfg. 


Co. 

CIGAR LIGHTERS. 
General Electric Co. 
Meta! Specialties Mfg. Ce. 
Simplex Electric Heating Ce. 
Western Electric Co. 
Westinencuse Electric & Mfg. 
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CIRCUIT BREAKERS, Autematiec. 

Cutler-Hammer Mfg. Co. 
Cutter Co. 
Electric Controller & Mfg. Ce. 
Fort Wayne Electric Works. 
General Electric Co. 
Roller-Smith Co. 
Sundh Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 

30. 

CLAMPS, Cable Supperting. 
Delta-S8tar Electric Co. 
Electrical Engineers’ Equipment 


Co. 
General Devices & Fittings Co. 
AMPS, FLEXIBLE TUBING. 
Delta-Star Blectric Co. 
CLAMPS, Insulator. 
Electrical Engineers Equipment 


Co. 

General Devices & Fittings Co. 

States Co. 
CLEATS, Fibre. 

Blake Signal & Mfg. Co. 

General Electric Co. 
CLEATS, Insula 

Hemming Mfg. Co. 

Minerallac Electric Co. 
CLIMBERS, Linemen’s. 

Klein & Sons, Mathias. 

Oshkosh Mfg. Co. 

Western Electric Co. 

OTH, Insulating. 

Mica Insulator Co. 

Packard Electric Co. 

Walpole Tire & Rubber Co. 


CLUSTERS. 
Benjamin Electric Mfg. 
Central Electric Co. 
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Faries Mfg. Co. 
McGill Mfg. Co. 
Western Electric Co. 


COAL MINING MACHINERY. 
Allis - Chalmers Manufacturing 


Co. 

General Electric Co. 

WV caunehouse Electric & Mfg. 
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Acme Wire Co. 

American Electrical Worka 

Belden Mfg. Ce. 

Crocker-Wheeler Ce, 

D & W Fuse Ce. 

General Bilectrie Ce. 
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Manhattan Electrical Supply Ce, 

Ostrander & Co., W. R. 

Stanley & Patterson. 

Ward Leonard Electric Ce. 

Western Electric Ce. 

Weer neneus’ Electric & Mfg. 
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COMMUTATOR LUBRICANTS. 
Dixen Crucible Co. Joseph. 
McGill Mfg. Co. 
McLennan & Co. K. 

COMPOUNDS, Boller Cleansing. 
Dearborn Chemical Ce. 
Johns-Manville Ce. H. W. 

CONDENSERS, Mectric. 

Leeds & Nerthup Ce. 

Westera Blectrio Co. 

Westinghouse Bilectric & Mfg 
Ce 


CONDENSEES, Steam. 
Allis - Chalmers Manufacturing 


Ce. 
Westinghouse Machine Co. 


CONDUIT 
Bissell Co., 
Standard Underground Cable Ca 
Western Electric Co. 


CONDUIT. Interior. 
Alphaduct Co. 
Americaag Circular Loom Co. 
Central Electric Co. 


Enameled Metals Co. 
National Metal Molding Co. 
Tubular Woven Fabric Co. 
Western Conduit Co. 
Western Blectric Co. 


CONDUIT, Und 
Oe 


Clay, 
A re, Weed. ý 
American Conduit Ce. 


McRey Clay Werks. 
CONDUIT ENGINEERS & OON- 
TRACTORS. 


Gest, G. M. 

Graner-Mahoney Contracting Co. 
Standard Underground Cable Co. 
Turner Improvement Co., J. W. 
Westinghouse Electric & Mfg. 


CONDUIT THREADERS. 
Delta-Star Electric Co. 
o0 


NNECTORS. 
Delta-Star Electric Co. 
aos Enginsers’ Equipment 


Fargo Mfg. Co., Inc. 
General Devices & pil eae 9 Co. 
Me litan Engineering Ce. 


Cc 
Stackpole Carben Ce. 
CONSTRUCTION, Bagincering. 
Arneld Ce. 
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Bissell Ce., F. 
Humbird Lumber Ce. 
Lindsley Brothers Co. 
Southern Exchange Co. 
CURLING IRONS, Electric. 
Central Elec. Co. 
Manhattan Electrical Supply Co. 
Simplex Electric Heating Co. 
E Electric & Mfg. 
©. 
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CUT-OUTS, Enclosed Plug, 
Combinatien eee arnt 
Bases. 
Central Electric Co. 
Chicago Fuse Mfg. Co. 
Commonwealth Edisen Co. 
D & W Fuse Co. 
Detroit Fuse & Mfg. Co. 
General Electric Co. 
Hart Mfg. Co. 
Johns-Manvillie Ce., H. W. 
Manhattan Electrical Supply Co. 
Multi Refillable Fuse Co. 
Paiste Co., H. T. 
Pass & Seymour, Inc. 
Trio Mfg. Co. f 
Trumbull Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 

CUT-OUTS, Are Light. 
Brady Electric Mfg. Co. 
Cutter Ce., George. 
Ft. Wayne Electric Works. 
General Electric Co. 
Metropolitan Engineering Ce. 


CUT-OUTS, Transfermer. 
Central Electric Co. 
D & W Fuse Co. 
Delta-Star Electric Co. 
General Electric Co. 
Metropolitan Engineering Ce. 
Pass & Seymour, Inc. 
Schweitzer & Conrad, Ino. 
Wagner Elec. Mfg. Co. 
Westinencuee Electric & Mfg. 

0. 


PIPE. 
Borden Company, The. 


DAMS, MOVABLE. 
American Bridge Co. 


DECOBATIVE LIGHTING. 
Central Bilectric Co. 
General Biectric Co. - 
Manhattan Electrical Supply Co. 


DERBRRICKS. l 
American Bridge Co. 

DIB STOCKS. 

Borden Co., The. 

DIRECT MOTOR DRIVES. 
Crocker-Wheeler Co. 
Electric Controller & Mfg. Ce. 
General Electric Coa. 
Wagner Elec. Mfg. Co. 
Western Electric Co. 
W eae nous Blectric & Mfg. 

0. 


ITS, Electriciang’. 
Morse Twist Drill & Machine Co. 
Hubbard & Co. 
Orr & Lockett Hardware Co. 
DRINK Moter Driven. 
Hamilton-Beach Mfg. 
Lindstrom, Smith Co. 
DRIVES, Silent Chain. 
Morse Chain Co. 
ELECTRIC VEHICL 
General Vehicle Co. 
ELECTRO - PLATING MACHIN- 
Crocker-Wheeler Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Sprague Electric Works. 
Westinghouse Electric & Mfg. 


Co. 

ENGINEERS & CONTRACTOBS. 
American Bridge Co. 
Arnold Ce. 
Badt-Westburg Electrio Co. 
Byllesby & Co., H. M. 
Dixon-Smith Engineering Co. 
Electrical Engineers’ Equipmeat 


Co. 
Jackson, D. C. & W. B. 
Lyndon, 
McMeen & Miller. 
New England Engineering Co. 
Norton & Bird. 
Pillsbury, Chas. A. 
Sargent & Lundy. 
Schott Co.. W. H. 
Stone & Webster Engineering 
Corporation. 
Turner Improvement Co., J. W. 
Western Electric Co. 
White Companies, J. G. 
Woodmansee & Davidson, Ine. 
ENGINES, Gas and Gasoline. 
eros - Chalmers Manufacturing 
0. 
Westinghouse Machine Co. 
ENGINES, Steam. 


Co. 

Allis - Chalmers Manufacturing 

Ridgway Dynamo & Engine Co. 

Westinghouse Machine Co. 
EXTINGUISHERS, Fire. 

Electric Operations Co., Inc. 

Johns-Manville Co.. H W. 

Pyrene Mfg. Co. i 
FANS. Motor and Disc. 

Central Electric Co. 

Century Electric Co. 

Crocker-Wheeler Co. 

Emerson Electric Mfg. Co. 

Fort Wayne Electric Works. 

General Electric ™. 

Hamilton-Beach Mfg. Co. 

Hunter Fan & Motor Co. 

Manhattan BPlectrical Supply Ce. 

Peerless Electric Ce. 

Robbins & Myers Ce. 


Sprague Electric Works. 

Wagner Elec. Mfg. Co. 

Western Electric Co. 

Weatinenquge Electric & Mfg. 
oO. 


FAULT FINDEBS, Electric. 
Electric Controller & Mfg. Ce. 


FIBRE. 
Diamond State Fibre Co. 


FIBEPLACES, Electric. 
General Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
FITTINGS, Conduit Terminals, 
Bushings, Entrance Caps. 
Frorup & Co., L. E. 
National Metal Molding Co. 
Sprague Eleetric Werks. 
FIXTURES, Electric and Gas. 
Beardslee Chandelier Mfg. Ce. 
Benjamin Blectric Co. 
Central Electric Co. 
Delta-Star Electric Co. 
Electric operations Co., Inc. 
Faries Mfg. Co. 
Federal Sign System (Blectric). 
Western Electric Co. 


White Co., T. C. 
Lighting. 


FIXTURES, Indirect 
Central Electric Co. 
Federal Sign System (Electric). 
Johns-Manville Co., H. W. 
TURES, Shew Case. 
Benjamin Electric Mfg. Co. 
Central Electric Co. 


FLASHERS, 
Bissell Co., F. 
Campbell Electric Co. 
HTS. 


G 
Delta Electric Co. 
Kruschke, R. C. 
Linceln Blectric Works. 
Merchant Engineers Corporatien. 
Metal Speciaities Mfg. Co. 
Niagara wearchlight Co. 


8, 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
General WBlectric Co. 
Manhattan Blectrical Supply Ce. 
Simplex Bilectric Heating Ce. 
Western lectrice Co. 
Westinghouse Biectric & Mfg. 


FLUXES, Seld 
Blake Bignal & Aifg. Co. 


Burnley Bao & Mfg. Co. 
Chicago Fuse fg. Co. 
Johns-Manville Ce, H. W. 
McGill Mfg. Co. 

Manhatten Electrical Supply Co. 
Weatern Blectric Cea. 

FORGINGS. 

American Bridge Co. 

FUSE PLUGS. 
anterrs Mfg. Co. 


D & W Fuse Co. 

Daum Co., A. F. 

General Blectric Co. 

Johns-Manville Ce, H. W. 

Stanley & Patterson. 

Western Electric Co. 

Weetlaghours Electric & Mfg. 
o. 

FUSE WIRE. 
General, Electric Co. 
Western Electric Co. 


SES. 

Central Electric Co. 
Chicago Fuse Mfg. Co. 
D & W Fuse Co. 
Daum, A. F., Co. , 
Delta-Star Electrio Co. 
Detroit Fuse & Mfg. Co. 
Economy Fuse & Mfg. Co. 
General Bilectric Co. 
Johns-Manvilie Co., H. W. 
Metropolitan Engineering 
Mult! Refillable Fuse Co. 
Schweitzer & Conrad, Inc. 
Trio Mfg. Co. 

Westinghouse Electric & Mfg. 


Co. 
GATES, HEAD. 
American Bridge Co. 
EARS, Rawhide and Compecosei- 


Diamond State Fibre Co. 
General Electric Co. 
Morse Chain Co. 

New Process Gear Corp. 
ENERATORS 


Albert & 


Co. 


G : 
AS - Chalmers Manufacturing 


o. 
Crocker-Wheeler Co. 

Eck Dynamo & Motor Co. 
Fort Wayne Electric Works. 
General Electric Co. 

Ridgway Dynamo & fngine Co. 
Triumph Electric Co. 

Wagner Elec. Mfg. Co. 

Went nenouse Electric & Mfg. 


0. 
GLASSWARE, Illuminating. 
Central Electric Co. 
Holophane Works of General 
Elec. Co. 

Pittsburgh Reflector & YFIlumi- 
nating Co. 

Western Electric Co. 

GLOBES, Are Light. 

(Outer and Inner.) 

General Electrie Co. 

Holophane Works of General 
Elec. Co. 


Phoenix Glase Ce. 
Western Electric Ce. 
W setinensdte Blectrio & Mfg. 
GRAPE Cc ible C 
n ruc oo 
a e Co., Joseph, 


Hamilton-Beach Mfg. Ce, 
Wisconsin Electric e" 
GROUND CLAMPS. 


Team Specialty Co. 
edera gn bBystem (Bleetrie), 
General Electric Ca j : 
Hart Mfg. Ca 
realty & Ce. 
Prague Electric W 
Thomas & Betts eo 
Western Electric Co. 
GROUNDING DEVICES. © 
people specialty Ce, 
era n 
L Big ystem (Blectric). 


C. Pp. 
Benjamin Electric : 
Hubbell, Inc, Harvec® aug 
Johns-Manville Co., H 
McGill Mfg. Ce. 

GUY CLAMPS, 


American Steel 
Hubbard & Co, 
HAIR DRYERS, @o 
Central Telephone & Elec. Ce. 
Hamilton-Beach Mfg. Ca 
Lindstrom, Smith Co. 
Anika Conisis S 
A and M 
Minerallac Blectric Ce, cone: 
Western HElectric Co. 
G AND © 


Bissell Co., F. 
Minerallac Electrico Ce, 
Ohio Brass Co. 
Ostrander & Co.. W, R. 
Pass & Seymour, Inc. 
Sprague Electric Co, 
Standard Underground Cable Ce. 
Thomas & Betts Co. 
White Co., T. C. 
HEATERS, Electric. 
Cutler-Hammer Mfg. Ce. 
General Electric Ca. 


Simplex Blectric Heating Ce. 
o 


e w. 


& Wire Ce. 


HEATING SYSTEMS, Mxhausé 
American District 8st 

HOISTING MACHINERY. Mi: 

Allis - Chalmers Manufacturing 


General Blectri 
HOUSES, Pole oe Bin 


PRAU, Kacumems 

ae - Chalmers Manutaciatiaa 
IN i 

Bristol Co. 


Electric Controller & 


Fort Wayne Electri 
Genera! 4 o Werks. 


p 
Manhattan Electrical Supply Ce. 


Engineering Ce. 
Conrad, Ine. 


Wagner Elec. Mfg. Co. 
Westinghouse Blectric & Mfg. 


3. 
Weston Electrical Instrument 


SULATING 

Dickinson Mfg. Co. 

Walpole Tire & Rubber €o. 
Westinghouse Electric & 


Co. 
INSULATING MACHINERY. 
Hubbell, Inc., Harvey. 
New England Butt Čo. 
INSULATING PAINTS 
UNDS. 
Chicago Mica Co. 
Johns-Manville Co., H. W. 
McGill Mfg. Co. 
Mica Insulator Co. 
Minerallac Electric Co. 
Packard Electric Co. 
Sherwin-Williams Co. 
Standard Paint Ce. 
Standard Underground Cable Ce. 
Walpole Tire & Rubber Ce. 
Westinghouse Blectric & Mfg. 
o. 


INSULATION, Hard Rabber Com- 
position, Ete. 
Dickinson Mfg. Co. 
General Bakelite Co. 
Hemming Mfg. Co. 
We nenouse Electric & Mfg. 
0. 


INSULATORS, Are Lam 
spot Mfg. Co., 


Cutter Co., George. 

General Electric Co. 

Johns-Manville Co., H. W. 

VE RUBEnoute Electric & Mfg. 
o. 


INSULATORS, Glass. 
Genera! Electric Co. 
Hemingray Glass Ce. 
Locke, Fred M. 
Western Eleetrie Ce. 
WecUpenauss Electrice & Meig. 


p. 
Albert & 
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INSULATORS, High Voltage. 
Electrical Engineers’ Equipment 
o. 


Genera Devices & Fittings Ce. 
General Electric Co. 
Fred M, 


Thomas, R., & Sons Co. 
Westinghouse Electric 


Co. 
INSULATOBS, Wood. 
Minerallac Electric Co. 
Westinghouse Electric & Mfg. 
Co. 
IRIDIO-PLATINUM. 
Baker & Co., Inc. 
Battery (Glass). 
ara mineray Glass Co. 


Cable. 
ere Electric Co. 


& Mfg. 


Re Be Cy, ata 
Federa: Sign System (Electrico). 


Themas & 
KIT CABINETS. 
TOREN Bigs System (Blectrie). 


UEB, M 
wear akelite Ce. 


LAMPS, Arc. 
rere Mfg. Co., 


A Ar Blectric Co. 
Fert Wayne Electric Works. 
General stp ra 
ectr ; 
westlngbouss Blectric & Mfg. 
Ce. 


Albert & 


LAMPS, Incandescent. 
1 Blectric Co. 
D A M Lamp & Lighting Co. 


Co. 
SA as Works of General 


lectrice Co. 
Fremulia Blectric MTE, tae 


de Ine. p 
E E tocky Electrical Co., Ine. 


the following mem- 
Di- 


risin 
r divisions: 
American Electric Lamp 
ien. 
Ele Electric Division. 
Boston Ecenemy Lamp Di 


vision. 
nt Electric Division. 

ee Ak Electric Divi 

ion. 
Buckeye Electric Division. 
Colonial Blectric Divieion. 
Columbia Incandescent Lamt 

ivision. 
Boonomical Electric Lamp 


Division. 

Elux Miniature Lamp Divi- 
ion. 

Federal Miniature Lamp Divi- 


sion. 
weston Incandescent Lamp 
Division. 
General Incandescent Lamp 
Division. 
Monarch Incandescent Lamy 
Division, 
Munder BDilectric Division. 
Packard Lamp Division. 
Peerless Lamp Division. 
Shelby Lamp Division. 
Standard Electric Division. 
Sterling Blectric Lamp Divi 
ien. 
Sunbeam Incandescent Lamp 
Division. 
New York Blectric Lamp Co. 
Western Electric Co. 
Westinghouse Lamp Co. 
LAMPS, Vapor and Vacuum Tube 
Ceoper Hewitt Electric Co. 
General Electric Co. 


LANTERNS. 
Central Telephone & Elec. Ce 
Federal Sign System (Electric). 
Manhattan Electrical Supply Ce, 
Metal Specialties Mfg. Co. 
Merchant Engineers Corp. 
Usona Mfg. Co. 

LIGHTING i 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Westinghouse Electric & Mfg. 


Co. 
LIGHTNING ARBESTERS. 
Anderton Mfg. Co.. Albert & 


Central Electric Co. 
Delta-Star Electric Co. 
General Electric Co. 

Ohio Brass Co. 

Schweitzer & Conrad, Inc. 
Westinghouse Electric & Mfg. 


Co. 

LIGHTS, Desk. 
Delta Electric Co. 
Faries Mfg. Co. 
Federal Sign System (Electric), 
Johns-Manville Co.. H. W. 
Stanley & Patterson. 
Usona Mfg. Co. 

LIGHTS, Stage. 
Bisaell Co.. F. 

LINE MATERIALS. 
ANTER Mfg. Co., 


Central Flectrie Co. 
General Electrie Ce. 


Albert @ 
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Hubbard & Co. 

Johns-Manville Co., H. W, 

Locke, Fred M. 

Ohio Brass Co. 

Western Blectric Co. 

W eronghoune Electric & Mfg. 
0. 

LOCOMOTIVES, Electric. 
General Electric Co. 
Westinghouse Electric & Mfg. 

0. 

LUBRICANTS. . 

Dearborn Chemical Co. 
Dixon Crucible Co., Joseph., 

LUGS, 

Chicago Fuse Mfg. Co. 

Delta-Star Electric Co. 

Piecuacel Engineers’ Equipment 
0. 

General Devices & Fittings Ce. 

Multi Refillable Fuse Co. 

Trumbull Electric Mfg. Co. 


MAGNETIC SWITCH CONTROL- 
LERS. 


Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. Ce. 

General Blectric Ce. 

Sundh Electric Co. 

Westinghouse Electric & Mfg. 
0. 


MAGNETOS, MAGNETO-GENER- 
ATORS AND BELLS. 
Manhattan Electrical Supply Co. 
Western Electric Co. 


MAGNETOS, Ignition. 
General Electric Co. 
Manhattan Electrical Supply Co. 


MAGNETS, Electro. 
Acme Wire Co. 
Belden Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Ce. 
General Electric Co. 
Manhattan Electrical Supply Ce. 
Sundh Electric Co, 
Western Electric Co. 
wer teehouse Electric & Mfg. 

0. 


MAGNETS, Lifting. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Sundh Electric Co. 

Western Electric Co. 


MAGNETS, Permanent. 
Western Electric Co, 


MARINE FIXTURES. 
Benjamin Electric Mfg. Co. 
Delta-Star Electric Co, 
General Electric Ce. 


MAST ARMS. 
Brady Electric Mfg. Co. 
Cutter Co., George. 
Fort Wayne Electric Works. 
Pittsburgh Transformer Co. 


MEASURING MACHINES (For 


Minneapolis Electric & Con- 
struction Co. 
New England Butt Co. 
METERS, Reco a 
Bristol Co. zing 
General Electrio Co. 
Schweitzer & Conrad, Inc. 
Weettnehouse Electri¢ & Mfg. 
o. 


MICA. 
Chicago Mica Co. 
Mica Insulator Co. 
Munsell & Co., Eugene. 
Star Mica Mining Co., Ine. 


MACHINERY (Motor 
Driven). 
As - Chalmers Manufacturing 


0. 
General Electric Co. 
Westinghouse Electric & Mfg. 


o. 
MOLDED INSULATION., 
Cutler-Hammer Mfg. Ce. 
General Bakelite Co. 
Hemming Mfg. Co. 
Westinghouse Electric & Mfg. 
o. 


MOTORS AND DYNAMOS. 
Advance Electric Co. 
Allis - Chalmers Manufacturing 


Co. 
Central Electric Co. 
Century Electric Co, 
Crocker-Wheeler Co. 
Eck Dynamo & Motor Co. 
Emerson Electric Mfg. Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Hamilton-Beach Mfg. Co. 
Kentucky Electrical Co., Inc. 
Lincoln Electric Co. 
Peerless Electric Co. 
Ridgway Dynamo & Engine Co. 
Robbins & Myers Co. 
Sprague Electric Works. 
Triumph Electric Co. 
Wagner Electric Mfg. Ce. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
Wisconsin Electric Co. 


MOULDING. 
National Metal Molding Co. 
Stanley & Patterson. 
Trumbull Electric Mfg. Co. 
OZONIZERS, 
Federal Sign System (Electric). 
General Electric Co. 


PACKING, Steam. 
Johns-Manville Co. H. W, 
New York Insulated Wire Co. 

. Preservative. 

Dixon Crucible Co., Joseph, 

Johns-Manville Co., H. ‘ 

Standard Paint Co, 

Walpole Tire & Rubber Co. 

Western Electric Co. 
PANELBOARDS, 

Starrett Electric Co, 

Trio Mfg. Co. 


aa - Vanderpoel Electric 
g. 0. 
PAPER, Insulating Paper, Faller 


. Press 
Diamond State Fibre Co. 
PATENT SOLICITORS. 
Duvall, Edw. 8. 
Howe, Thomas, 


Sizgors, E. G. 

PH METERS, Lamp Testing. 
Leeds & TRE oF Ce. 

PHOTOMETER AND. 
Electrical Testing Laborateries. 

PIGTAILS AND FLEXIBLE 


8. 
Belden Mfg. Ce. 
Rome Wire Co. 
PINS AND BRACKETS, Weed. 
Bissell Co., F. 
econ Engineers’ Equipment 
o 


General Devices & Fittings Co. 
Minerallac Electric Co. 
Ohio Brass Co. 
PIPE COVERINGS, 
American District Steam Ce. 
Johns-Manville Co. H. W, 
PLATFORMS (Pole Seats). 


& Co. 
Oshkosh Mfg. Co. 
PLATINUM, 

American Platinum Works. 
= Baker & Co., Inc. 


6 Cutting. 
Johns-Manville Co. H. W, 
Klein & Sons, Mathias. 

lt AND BBEOEPTACLES, 


ush. 
Delta-Star Electric Co. 
General Electric Co. 
Hart Mfg. Co. 
Manhattan Electrical Supply Ce. 
Trumbull Electric Mfg. Co. 
FLUGE AND RECEPTACLES, 
Chelten Electrice Ce. 
General Electric Co. 
Hubbell, Inc., Harvey. 
Kutsch, L. : 
Manhattan Electrical Supply Co. 
Stanley & Patterson. 
Western Electric Co. 
POLES, Concrete. 
American Steel & Wire Co. 
POLES, TREATED. 
Lindsley Bros. Co. 
Page & Hill Co. 
Valentirne-Clark Co. 
POLES. TROLLEY. 
American Bridge Co. 
POLES, Wood. 
Bell Lumber Co. 
Bissell Co., F. 
Burk & Co.. Dennis. 
Crawford Cedar Co. 
Deal Lumber Co. L. K. 
Duluth Log Co. 
Fowler Co., John H. 
Humbird Lumber Co. 
Lindsley Bros. Co. 
MacGillis & Gibbs Co.. Inc. 
Nationa! Pole Co. 
Naugle Pole & Tie Co. 
Page & Hill Co. 
pano point Lumber & Pole Co., 


Southern Exchange Co. 
Sterling & Son Co. W. C. 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co. 
Zenith Cedar Co. 


POLE STEPS. 


American Steel & Wire Ce. 
person Mfg. Ce., Albert & 
Cutter Co., George. 

Hubbard & Co. 


Oshkosh Mfg. Co. 


PORCELAIN, Special Shapes, 
Findlay Electric Porcelain Co. 
Pass & Seymour, Ine. 

Star Porcelain Co. 
Thomas, R., & Sons Co. 
Wertinghouse Electric & Mfg. 


0. 
White Co., T. C. 


PORCELATN, Standard, 
Cook Pottery Co. 
General Electric Co. 
Illinois Electric Porcelain Co. 
Ohio Brass Co, 
Pass & Seymour, Ine, 
Star Porcelain Co. 


Thomas, R., & Sons Co. 
Westinghouse Electric & Mfg. 
o. 
White Co., T. C. 
PORTABLES, Electric Reading 


Lamps. 
Faries Mfg. Co. 
Franks Mfg. Co. 
Johns-Manville Co., H. W. 
Leindorf Electric Light Co., Ine, 
Metal Specialties Mfg. Ce. 
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Phoenix Glass Co. 
Usona Mfg. Co. 

POSTS, Lamp. 
Central Electric Co. 
Cutter Co., George. 
Delta-Star Electric Co. 
King Foundry Co. 
Metropolitan Engineering Ce. 
Southern Foundry Co. 


POTENTIO 
Leeds & Northrup Co. 
POTHEADS AND SLEE 


Bissell Co., F. 

Brady Electric Mfg. Co. 

Central Electric Co. 

Delta-Star Electric Co. 

Bee ce Engineers’ Equipment 
oO. 

General Devices & Fittings Ce. 

Genera! Electric Co. 

Minerallac Electric Ce. 

Okonite Co., The. 

Schweitzer & Conrad, Ine, 

Standard Underground Cable 


Co. 
POWER TRANSMISSION 
CHAINS. 
Morse Chain Co. 
PRESERVATIVES, Woed. 
General Bakelite Co. 
- noun Brothers Co. 
Allis - Chalmers Manufacturing 
0. 
Westinghouse Machine Co. 
PROJECTORS, Electric. 


Fort Wayne Blectrie Works. 
Niagara Searchlight Co. 
ECTORS, Telephone. 
D & W Fuse Co. 
PYROMETERS, Electric. 


& Northrup Co. 
PULLEYS, Aro Lamp. 
Fort Wayne Elec. orka, 
Cutter Co., George. 
PUMPS, Water. 
Allis - Chalmers Manufacturing 


Co. 
PUSH BUTTONS. 

Central Electric Co. 

Chelten Electric Co. 
Cutler-Hammer Mfg. Co, 
Manhattan Electrical Supply Ce, 
Pass & Seymour, Ino. 

Western Electric Co. 


RACKS AND RINGS, Telephene 
Distribu A 
Bissell Co., F. 


Hubbard & Co. 
RADIATORS, Luminous. 

General Electric Co. 
RAIL BONDS. 

American Steel & Wire Co. 

General Electric Co. 

Johne-Manville Co., H. W. 

Ohio Brass Co. 

Rail Joint Co. 

Western Electric Co. 
RAIL JOINTS. 

Rail Joint Co. 

Western Electric C 

estern ectric Co. 
SPECIALTIES, Eleo- 


Anderson Mfg. Co., Albert & 


Blake Signal & Mfg. Co. 
General Electric Ce. 
Johna-Manville Co.. H. W. 
Ohio Brass Co, 
Rail Jeint Ce. 
Western Electric Co. 
Wontinghonso Electric & Mfg. 
0. 
RECEPTACLES, Sign. 
Benjamin Electric Mfg. Co. 
Federal Sign System (Blectrie). 
General Electric Co. 
Pass & Seymour, Inc. 
Stanley & Patterson. 
RECEPTACLES, Weathe 
Federal Sign System ( 
General Electric Co. 
Pass & Seymour, Ine. 
Stanley & Patterson. 
RECORDERS, Time. 
Bristol Company. 
EC ERS 


General Electric Ce. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. 


Co. 
REELS, Wire. 
Klein & Son, Mathias. 
Minneapolis Elec. & Const. Ce 
Oshkosh Mfg. Co, 
REFLECTORS, Mirrer. 
Holophane Works of General 
Elec. Co. 
Johns-Manville Co., H. W. 
Pittsburgh Reflector & Illumi- 
nating Co. 
REPAIRS, Armature. 
Boustead Electric & Mfg. Co. 
Commonwealth Edison Ce, 
ove Unenouss Electric & Mfg. 
o. 
RESISTANCE. Banks and Units. 
Cutler-Hammer Mfg. Co. 
Dixon Crucible Co., Jos. 
Electric Controller & Mfg. Ce. 
General Electric Co. 
Sprague Electric Works. 
Sundh Electric Co. 
Ward Leonard Electric Ce. 
Western Electric Co. 
ka oa iiia Blectric (\& Mfg 


roof, 
lectric). 
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RESISTANCE WIRE & RIBBON, 
American Steel & Wire Ce. 
Belden Mfg. Co. 

Driver-Harris Wire Co. 
Moore, Alfred F. 


CONTROLLERS 
FOR C ETC. 


Cutler-Hammer Mfg. "Co. 
Blectric Controller & Mfs. Ce. 
General Electric Co. 
Westinghouse Electric & Mfg. 


STATS. 
ann - Chalmers Manufacturing 


e. 
Campbell Blectric Co. 
Cutler-Hammer Mfg. Ce. 
Biectric Controller & Mfg. Ce. 
Fort Wayne Electric Works. 
General Electric Co, 
Sundh Electric Co. 
Sprague Electric Co. 

Leonard Blectric Co. 
Western Electric Co. 
Meseushouse Electric & Mfg. 

e. 


ROLLER BEARINGS. 
Hyatt Roller Bearing Ce. 


RUNWAYS, CRANE. 
American Bridge Co. 


SECOND HAND MACHINERY. 
Boustead Electric & Mfg. Ca 
Gregory Electric Co. 


SHADE HOLDERS. 
Bridgeport Brass Co. 
Faries Mfg. Co. 
General Electric Co. 
Hubbell, Inc., Harvey. 
Western Electric Co. 

BES 


Asbesto-Gleam Mfg. Co. 


ES, Metallic. 
Benjamin Electric Mfg. Ce. 
Central Electric Co. 
Cutter Co., George. 
Faries Mfg. Co. 
Federal Sign System (Blectric). 
Hubbell, Inc., Harvey. 
Ostrander & Co., W. R. 
Holophane Works of Goneral 

Elec. Co. 


Pass & Seymour, Inc. 


SHEDS, COAL STORAGE. 
American Bridge Co. 

SHEDS, TRAIN. 
American Bridge Co. 


SHEETS, n and Steel. 
American Sheet & Tin Plate Ce. 
SHOCK ABSORB m 
Pearle Electric Mfg. Ce. 
SHOE DRYERS, ELEC Cc. 
Ham OA ah Mfg. Co. 


SIGNS, Elec 
Federal Sign System (Electric). 


TE. 
Davis Slate & Mfg. Co. 
EEVINGS 


Belden Mfg. Co. 

Chicago Mica Co. 
Johns-Manville Co.. H, W. 
Standard Underground Cable 


Co. 
SLEEV Pape 
Staan fp Wnderecouna Cable 


SOCKETS AND RECEPTACLES. 
Benjamin Electric Mfg. Co. 
Best Electric Co. 
Central Electric Co. 
Cutler-Hammer Mfg. 
Dickinson Mfg. eee 
Faries Mfg. 

Federal Sten Sosti (Blectrie). 
Genera! Electric Co. 

Hubbell, Inc., Harvey. 
Johns-Manville Co., H. w. 
Ostrander & Co., W. R. 

Pass & Seymour, Ine 

Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 


SOCKETS, LOCKING. 
Pass & 


me shane Electrical Supply 
Simplex Electria Heating Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 

o. 

SPRINGS. 
American Platinum Works, 
American Steel & Wire Co. 
Manress & Sons, F. N. 
ROCKETS, Silent Chain. 
Morse Chain Co. 
ACKS. 


on Bridge C 
STAG GHTING APPARATUS. 
Anderson Mfg. Co., Albert & 


General Electric Co. 
Johns-Manville Co., 
Sundh Electric 2o. 
STANDARD CELLS. 
Leeds & Northrup Co. 
Weston Electrical Instrument 


Ce. 
STAPLES AND TACKS, Insulat- 
Blake Signal & Mfg. Co. 


STATIONS, COALING. 
American Bridge Ce. 


H. W. 


B cC 
Incand t. 
Cc 
tric 
Co. 
SWITCHBOARD 
Co. 
Mf 
Co 
cC 
SWITC 
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STATIONS, ELEVATED RAII - 


Ameriean. Bridge Co. 
STEEL, Structural and Tool. 
American Bridge Co. 
STERILIZERS, Instrument. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. | 
Ween Electric & Mfg. 


STOKES, Mechanical, 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 
STOVES, ELECTRIC. 
General Electric Co. 
Hughes Electric Heating Co. 
Lindstrom, Smith Co. 
Manhattan Electrical Supply 


Co. ° 
Westipehouse Electric & Mfg. 
o. 


INSULATORS. ; 
mncerecn Mfg. Co., Albert & 
Generai Electric Co. 
Johns-Manville Co., H. W. 
Ohio rass Co. 


STREET LIGHTING FIXTURES, 


escen 
Benjamin Electric Mfg. Co. 
Brady Electric Mfg. Co. 
Central Blectric Co. 
Cutter Ce., George. 
Delta-Star Electric Co. 
Federal Sign System (Electric. 
Fert Wayne Electric Works. 
General Electric Co. 
Hubbell, Inc., Harvey. 
Pittsburgh Transformer Co. 
SUB-STATIONS, OUTDOOR. 
Delta-Star Electric Co. 
Bea & Industrial Engineer- 
n 
Schweltast & Conrad, Ine. 
SUPPLIES, Electrical. 
Bissell & Co., F. 
Central Alesin Co. 
Commonwealth Edisen Ce. 
Illinois Blec Co. 
Manhattan Electrical Supply 
Stanley & Patterson. 
Western Bilectric Co. 
8. qp mitohoosnds 
and Panel Boar 


Allis - Chalmers e itaun 
Electric Controller & Mfg. Co. 
Electrical Testing Co. 
Electrical Testing I-.aboratories. 
Fort Wayne Electric Werks. 
General Electric Co. ( 
Metropolitan Engineering Ce. 
haha Blectric Co. 

° 


g. Co. 
Trumbull Electric M 
Trumbull-Vanderpoel 


Western Electric Co. 
Westinghouse Electric & Mfg. 


ARDS, Theater. 
Delta-Star Electric Co. 
Blectrical Testing Co. 
Electrical Testing Laboratories. 
ay Blectric Mfg. Co. 

TCHES 


SYANis - Chalmers Manufacturing 
0. 
Anderson Mfg. Co., Albert & 


Benjamin Elec. Mfg. Co. 
Bissell! Co., F. 
Central Electric Co. 

Chelten Electric Co. 

Columbia Metal Box Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Cutter Co., George. 

D & W Fuse Co. 

Delita-Star Electric Co. 

Detroit Fuse & Mfg. Co. 
Electric Controller & Mfg. Co. 
Electrical Engineers’ Equipment 


Co. 
General Devices & Fittings Ce. 
General Electric Co. 
Hart Mtg. Co. 
Hubbell, Inc., Harvey. 
Johns- Manville Co, H. W. 
Manhattan Electrical Supply Co. 
Metropolitan Engineering Ce. 
Minerallac Electric Co. 
Ostrander & Co., W. R. 
Palmer Elec. & Mfg. Co. 
Pass & Seymour, Ine. 
Sundh Electric Co. 
Schweitzer : Conrad, Inc. 
Trio Mfg. 
Trumbull Electric Mfg. Co. 
Tea puulvenderpeet Elec, 


Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 

TANKS, OIL STORAGE. 

American Bridge Co. 
TANKS. WATER. 

American Bridge Co. 
TAPE, ULATING. 
American Electrical 
Belden Mfg. Co. 
Central Electric Ce. 
Chicage Mica Co. 
D & W Fuse Co. 
General Electric Ce. 
Johns-Manville Co., H. W. 
Kerto Insulated Wire & Cable 

0. 


Bien’s Mfg. 


0. 


Mfg. 


Works. 


marien Insulated Wire & Rub- 
er Co. 

Mica Insulater Co. 

Minerallac Electric Ce. 

New York Insulated Wire Co. 
Packard Electric Co. 

Okonite Co., The. 

Standard Paint Co. 

Standard Underground Cable 


Co. 
Walpole Tire & Rubber Co. 
Western Electric Co. 
Werune house Electric & Mfg. 


TAPS Current, 
Benjamin Electric Mfg. Ce. 
Hubbell, Inc., Harvey. 
Jerdan Bros., Ine. 
Manhattan Electrical 
Co. 
Pass & Seymour, Inc. 
TELEPHONES AND SWITCH- 
BOARDS. 
Central Electric Co. 


Supply 


cae! Telephone & SBlectric 

0. 

menvertas Electrical Supply 
o 


Stanley & Patterson. 
Western Electric Co. 
TESTING LABORATO 
wiecreicet Testing Laboratories, 
ne. 
THERMOMETERS, Electric. 
Bristol Company. 
Leeds & Northrup. 
PRESSED STEEL. 
American Bridge Co. 


TIME SWITCHES. 
Hartford Time Switch Co. 


TOGGLE BOLTS. 
Cutter Co., George. 


TOOLS. Cable Pulling. 
American Steel & Wire Ce. 
General Blectric Co. 
Hazard Mfg. Co. 
Hubbard & Co. 
Peckard Electric Co. 
Roebling’s Sons Co., John 
eatery. Insulated Wire ry Cable 


TOOLS, Commutator zeae: 
Fort Wayne Electric Works. 
General Electric Co. 
Jordan Bros., Inc. 


TOOLS, Linemen’s. 
Central Blectric Co. 
Hubbard & Ce. 
Klein & Sons, Mathias. 
Oshkesh Mfg. Co. 
Schweitzer & Conrad, Inc. 
Smith & Hemenway Co., Ine 
Sprague Electric Works. 


TOOLS, Pipe Fitting. 
Borden Company, The. 


TOOLS, Portable Electric Polish- 
ers, Buffers, Drills, Grinders, 


Hammers. 
Clark Electric Co., Jas., Jr. 
Emerson Electric Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Hamilton-Beach Co. 
Orr & Lockett Hardware Co. 
Robbins & Meyers Ce. 
Sprague Electric Works. 
Western Electric Co. 
TOOLS, Threading. 
Borden Company, The. 
TORCHES AND FURNACES, 
Gasoline. 


Bridgeport Brass Co. 

McGill Mfg. Co. 
rowan -O-Lite Co., Ina 

WE EOT 


° IC, TRANS- 
American Bridge Co. 

TOV ERG, STEEL TRANSMIS- 
American Bridge Co. 
TOYS oO TI 

rita Electrical Supply 


Stanley & Patterson. 
TRANSFOR 
Allis - Chalmers Manufacturing 


Co. 
Central Electric Co. 
Crocker-Wheeler Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Kuhlman Electrice Co. 
ays ana Electrical Supply 
o. 
Moloney Electric Co. 
Packard Electric Co. 
Pittsburgh Transformer Ce, 
Wagner Electric Mfg. Co. 
Westinghouse Electric & 


Co. 
TRANSMISSION CHAINS. 
Morse Chain Co. 
TRANSMISSION MACHINERY. 
Allis - Chalmers Manufacturing 


0. 
Morse Chain Co. 
TRANSMISSION MATERIAL. 
General Electric Co. 
Johns-Manville Co., H. W. 
TREE INSULATORS. 
ANAE a Mfg. Co., Albert & 


Cutter Co., George. 
Dickinson Mfg. Co. 
Ohio Brass Co. 


Mfg. | 
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TROLLEY WHEELS. 
General Electric Co. 
TROLLEYS & CHAIRS. 


TRUSSES. ROOF. 
Pan Bridge Co. 
TUBING, Brass and Copper. 
Alphaduct Co. 
Bridgeport niaes Co. 
Faries Mfg. Co. 
TURBINE GOVERNORS. 
Allis - Chalmers Manufacturing 


Co. 
General Electric Co. 
Westinghouse Machine Co. 
TURBINES, STEAM 


Allis - Chalmers Manufacturing 


Co. 
General Electric Co. 
Ridgway Dynamo & Engine Co. 
Westinghouse Machine Co. 
B » Water. 
ae * Chalmers Manufacturing 


UNDERGROUND INSTALLA- 
Gest, G. M. 
Graner-Mahoney Contracung Ce. 
Metropolitan Engineering 
Standard Underground Cable Ce, 
Turner Improvement Co., J. W. 
VACUUM CLEAN 
Central Electric Co. 
Federal Sign System (Blectric). 
Lindstrom, Smith Co. 
Western Electric Co. 
Wiscensin Electric Co. 
VARNISH, 
Chicago Mica Co. 
General Electric Co. 
Minerallac Electric Co. 
Packard Electric Co. 
Sherwin-Williams Co. 
Standard Paint Co. 
Standard Underground Cable 


Ce. 
Walpole Tire & Rubber Co. 
Ww estngheore Electric & 
o. 


TORS. 
Hamilton-Beash Mfg. Ce. 
Lindstrom, Smith Co. 
Shelton Electric Co. 
WASHERS, Clothes (Motor Driv- 


en). 

Automatic Elec Washer Co. 

Capital Electric Co. 

Federal Sign Syetem (Electric). 

Horton Mfg. Co. 

Meadows Mfg. Co. 

Western Electric Co. 
WATTMETERS, Integrating. 

Duncan Electric Mfg. Co. 

Federal Sign System (Electrie). 

Fort Wayne Electric Works. 

General Electric Co. 

Sangamo Electric Co. 

Westinghouse Elec. & Mfg. Ce. 
WIND Electro-Magnet. 

Belden Mfg. Co. 

Hubbard & Co. .. 
WINDLASSES, Arc Lamp. 

Brady Electric Mfg. Co. 

Cutter Co., George. 

Hubbard & Co. 
WIRE ASBESTOS COVERED. 

Belden Mfg. Co. 

Johns-Manville Co.. H. W. 
WIRE. Bare and Insulated. 

American Electrical Worka 

Ba PN Insulated Wire & Ca- 

o 
American Steel & Wire Co. 
Atiantic Insulated Wire & Ca- 
ble Co. 

Belden Mfg. Co. 

Bridgeport Brass Co. 

ehiceee Fuse Mfg. Co. 


D & Fuse Co. 

Detroit Insulated Wire Co. 

Driver-Harris Wire Co. 

Dlectric Cable Co. 

General Electric Co. 

Habirshaw wae Co. 

Hazard Mfg. Co. 

nee ae & Insulated 

mete Insulated Wire & Cable 

0. 

Lowell Insulated Wire Co. 

Marion Insulated Wire & Rub- 
ber Co. 

Moore, Alfred F. 

National Conduit @ Cable Co. 

New York Tneulated Wire Co. 

Okonite Co., The. 

Phillips, Erene F. 

Phillips Insulated Wire Co. 

Roebling’s Sons Co., John A. 


Rome Wire Co. 
merely. Insulated Wire & Cable 


o. 
Simplex Wire & Cable Co. 


Bta ndara Underground Cable 

0. 

Western Electric Co. 

Wen nehouse Electric & Mfg. 
o. 


WIRE, Enameled. 
Acme Wire Co. 
American Steel & Wire Co. 
Belden Mfg. Co. 
Wes ne houee Electric & Mfg. 


WIRELESS APPARATUS. 
Manhattan Electrical Supply Co 


56 


ELECTRICAL REVIEW AND WESTERN 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 


A 


Acme Wire Co........... TERE 
Allis-Chalmers Mfg. Co....... 2 
American Bridge Co.......... 
American Circular Loom Co.... 
American Conduit Mfg. Co.... 


American District Steam Co... 45 
American Electrical Works.... 60 
American Steel & Wire Co.... 12 


Anderson Mfg. Co., Albert & 


JM. Geteeaidud deans nirai 4 
Andrews, Ernest J............. 45 
Arnold Co.......c-..eees EERTE 45 
Atlantic Insulated Wire & Ca- 

ble COo. ....sssssossosssosoeo 12 
Automatic Elec. Washer Co., 

INC 6s eee net saa wane ee ee 16 

B 

Babcock & Wilcox Co......... 23 
Badt-Westburg Electric Co.... 45 
Baker & Co., Inc............-. 8 
Belden Manufacturing Co...... 13 
Bell Lumber Co.....cccccccess 50 
Blake Signal & Mfg. Co........ 4 
Boston-Economy Lamp Division 

of General Elec. Co..... Sames 28 
Brady Elec. Mfg. Co.......... 8 
Bridgeport Brass Co.......... 60 
Bristol Co. ..... E wie Be Secs 60 
Byllesby & Co., H. M......... 45 

Cc 
Calebaugh Self Lubricating Car- 
DON Cô. eos ek ees . 11 


Central Electric Co............ 17 
Century Electric Co........... 16 
Chicago Fuse Mfg. Co......... - 6 
Clifton Mfg. Co.........-00008s 8 
Commonwealth Edison Co...... 50 
Crawford Cedar Co............ 51 
Crocker-Wheeler Co........... 50 
Cutler-Hammer Mfg. Co....... 7 

ö - 
Davis Slate & Mfg. Co..... TT «68 
Delta-Star Electrio Co....... . 43 
Diamond State Fibre Co........ 43 
Driver-Harris Wire Co........ 60 
Duluth Log C0. sweden ect eaees 50 
Duncan Electric Mfg. Co....... 15 
Duvall, E. 8..... petite le Rite Sete, 44 


OE 
Eck Dynamo & Motor Co...... 50 
Economy Fuse & Mfg. Co...... 6 
Electric Bond & Share Co...... 11 
Electric Cable Co..... eee ae 60 
Electric Controller & Mfg. Co.. 20 


Electric Storage Battery Co.... 4 


Electrical Blue Book........ 46, 47 
Electrical Engineers’ Equipment 
Co: Saketo a eee Ae eee saved. 3 
Electrical Testing Laboratories 
ste: Ware iiieeeee Sew she waweww, ~25 
Emerson Elec. Mfg. Co......... 16 
$ 
F x 
Fargo Mfg. Co., Inc......... ¿$ 
Fibre Conduit Co.............- 10 
Fort Wayne Electric Works of 
General Elec. Co............ 48 
Fowler, John H. .......... .... 51 
G 


General Electric Co..24, 25, 26, 27 


Gest, G. M. .......... ee rere 10 
Gregory Electric Co........... 44 

H : 
Hart Mfg. CO........sseseseso 4 
Hartford Time Switch Co...... 17 
Hazard Manufacturing Co...... 13 
Help Wanted........p..ccccccee 44 
Hemingray Glass Co........... 11 
Hemming Mfg. Co............. 13 
Howe, Thomas .......... Pee res 45 


Hughes Electric Heating Co... 16 


Independent Lamp & Wire Co.. 19 


Indiana Rubber & Ins. Wire 
COse ea visitant ac E tale eas eae 28 
5 ; 
\ 
Jackson, D. C. & Wm. B....... 45 


John-Manville Company, H. W. 9 


Kentucky Electrical Co., Inc... 18 
Kerite Ins. Wire & Cable Co..1, 60 


King Foundry Co............. 23 
Klein & Sons, Mathias........ 23 
Kuhlman lectrice Co............ 18 


L 


Larson Bros. Lumber Co...... 


Light and Development Co. of 


St. Louis 
Lindsley Bros, Co............. 
Lowell Insulated Wire Co...... 
Lux Mfg. CO oid caw ews paws 
Lyndon, Lamar.............0.. 


one ee eve toeoean eee Gann 


M 


Manhattan Electrical Supply 

COl Sree 5 eee ee \- pies 
Manross & Sons, F. N......... 
Marion Insulated Wire & Rub- 

ber COs iki sce eewiange es {is 
Mac Gillis & Gibbs Co........ 
McLennan Co., K..............- 
McMeen, Samuel G............ 


Metropolitan Engineering Com- 


DANY 6 ese hike os WI ae ees 
Mica Insulator Co...........+. 
Miller, Kempster B............ 
Miscellaneous ........cceeeeee 
Moloney Electric Co........... 
Moore, Alfred F...... ee eee 
Morgan Crucible Co., Ltd...... 
N 
National Conduit & Cable Co.. 
National Metal Molding Co.... 
National Pole Co.........eee0. 
Naugle Pole & Tie Co.......... 
New England Butt Co......... 
New York Insulated Wire Co.. 
Northwestern Electric Co...... 
Norton & Bird.............5.. 
Nungesser Carbon & Battery Co. 
oO 
Oshkosh Mfg. Co.............. 
Okonite Co........--...eees 28, 
P 
Page & Hill Co............... 
Palmer Elec. & Mfg. Co....... 
Partridge Lumber Co., T. M.... 
Peerless Electric Co........... 
Phillips Insulated Wire Co.... 
Pillsbury, Charles L........... 
Pittsburgh Transformer Co..... 
Positions Wanted ............ 


50 


Railway & Industrial Engineer- 

ing CO. ..esessessnesssoonoo ; 
50 
Robbins & Myers Company.... 49 
Roebling’s Sons Co., John A... 12 
Roller-Smith E07: ............ 16 
Rome Wire Co...... ee re 
Roth Bros. & C0......eecsecee 49 


Ridgway Dynamo & Eng. Co.. 


Safety Ins. Wire & Cable Co.. 8 
Samson Cordage Works........ 23 


Sandpoint Lumber & Pole Co., 

Ltd. 
Sangamo Electric Co.......... 
Sargent & Lundy.......ccccece 46 
Schweitzer & Conrad, Inc.... 8 
Siggers, E. G....cccsacsssvceee 44 
Simplex Electric Heating Co.... 17 


Simplex Wire & Cable Co...... 13 
Sprague Electric Works of 
General Electric Co......... 13 
Standard Paint Co..........+++ 4 
Star Mica Mining Co., Inc...... 4 
Sterling & Son Co., W. C...... 51 


Stone & Webster Eng. Corp.... 45 
Sundh Electric Co............. È 


T 
Torrey Cedar Co........es.0.- 50 
Trumbull Electric Mfg. Co..... 17 
U 
Underwriters’ Laboratories.... 45 


Utilities Indemnity Exchange.. 3 


v 
Valentine-Clark Co..........-- §1 
w 
Wagner Electric Mfg. Co...... 49 
Walpole Tire & Rubber Co..... 8 
Want Advertisements......... - 44 
Ward Leonard Electric Co.... 4 
Western Electric Co.......... 22 
Westinghouse Electric & Mfg. 
C.. esses siias EEIT 58, 59 
Weston Elec. Instrument Co... 28 
White Companies, J. G....... 46 
Wirt COsics laud toad Seek owes 28 
Woodmansee & Davidson, Inc.. 45 


WHO’S WHO IN THE ELECTRICAL FIELD? 
Read the Answer In the Names Above 
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fo 


Advertiser 


T HE power of publicity was never demonstrated 
to greater advantage than in connection with the 
great convention of the Associated Advertising Clubs 
of the World held in Chicago this week. The mem- 
bers of the Associated Advertising Clubs of the World 
are advertising men. It has been said that the children 
of the cobbler invariably wear old shoes. No such 
aspersion may be cast at the ad. men because they be- 
lieve in their own medicine and know how to adver- 
tise themselves. Chicago is a city of big things. It is 
familiar with spectacles. It only recently evolved a 
prosperity parade which was the biggest thing of its 
kind ever conceived. Notwithstanding all this and a 
whole city full of other attractions, more people came 
out last Monday night to see the ad. men parade than 
had ever assembled to witness a similar occasion in the 


City. 


It was the power of publicity that drew the people. 
from their homes. They heard the message and came 
to see. The same subtle, silent force is always working 
for you through your technical medium to your tech- 
nical audience. If you send them your message they 
also will come out to see. 


ELECTRICAL REVIEW 
AND 


608 South Dearborn St. . 
CHICAGO’ 
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Meter your polyphase - motor 
circuits, where the charges are 


eine) s 


Y 
DOR 


based on maximum demand : 

and power delivered —with È 
Westinghouse 7 

Polyphase Type RO Watthour Demand Meters : 


~ 
aad 


The Polyphase Type RO Watthour 


Demand Meter is not a new device. It 
is an addition to our line of RO De- 


mand Meters of the single-phase type. 


J Ty | e 
eae ae se = ey ee 


er 
a T ss 


The advantages of these meters con- 
sist in having the integrating and de- 


Ly- 


Lf 


mand element contained within one 


TATLT. 


case, with a corresponding price 


economy. 


Sop bry 


Type RO Polyphase Watthour Demand 
Meter. 


T age | 
-Am | 
ho a 


aa 


"ee Se s 4! 
No clock-timing element is involved i 
and no electric contacts. This simpli- it 


fication of operation and construction 
contributes to reliability in service. 


Type RO Demand Watthour Meters 
are installed the same as ordinary watt- 
hour meters, and require no additional 
apparatus or wiring. 


Catalogue Section DS-977 describes 
- oo: _ both the Polyphase and Single Phase 
Type RO Single-Phase Watthour Demand Type RO Watthour Demand Meter. 


-~ Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 


Atlanta, Ga. Charleston, W. Va. Dayton, Ohio Kansas City, Mo. New York, N. Y. Salt Lake City, Utah 
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Buffalo, N. Y. Columbus, Ohio Indianapolis, Ind. Minneapolis, Minn. Rochester, N. Y. Washington, D. C. 
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AMERICAN ELECTRICAL 
WORKS 


Bare and Insulated Wire and Cables 
Galvanized iron Wire and Strands 


Power and Telephone Cables 


PHILLIPSDALE, R. I. 


NEW YORK CHICAGO CINCINNATI 
165 Broadway 112 W. Adams St. Traction Bldg. 


«o KERITE = 


The performance record of Kerite, covering over 
half a century, is absolutely unequaled in the 
whole history of insulated wires and cables. 


KERITE wire WIRE &casLe COMPANY 


CHICAGO 


een WIRES & CABLES 


THE STANDARD BY WHICH ALL OTHERS ARE JUDGED 


THE OKONITE COMPANY 


253 Broadway, New York 


For 30 Years the Standard 


“oO. K.” Weatherproof Wire 
“Parac” Rubber Covered Wire 
Bare Copper Wire 
Slow-Burning Weatherproof Wire 
Railway Feeder Wire 

Siow-Burning Wire 


PHILLIPS INSULATED WIRE CO. 
PAWTUCKET, R. I. 


Mexican Branch: Cia Mexicana de Alambre *‘Phillips,” 
Mexico City 


“Phono-Electric” Trolley Wire 
will withstand hard service. It 
means expense of up-keep reduced 
to a minimum. 


Bridgeport Brass Company 


Bridgeport, - = Connecticut 


THE 
STANDARD 


Po RESISTOR 


@ FOR 


| DRIVER-HARRIS 


QUALITY WIRE CO. 
HEATING HARRISON (NEWARK), N. J. 


DEVICES MANCHESTER, ENG. 


Br 
CHICAGO 


ELECTRICAL REVIEW AND WESTERN 


Prices and Quality 


The American Conduit Mfg. Co. 
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“INVINCIBLE” 


New Code Wire exceeds the specification requirements 
in every respect. It compares favorably with Inter- 
mediate Grades of other manufacturers: : +: 


THE ELECTRIC aisi os 
17 Battery Place, 


Sales Dept. 
New York City 


Bristol’s Recording Instruments 
Pay For Themselves Over 
and Over 


The records guide the engineer and in- 
spire him to do his best work. Bristol's 


Recording Instruments automatically and 
continuously produce permanent records and 
à guide the operator by telling him the story 
) of past performances. 
Write for Bulletin M-I61. 


A The Bristol Co., 


Waterbury, Conn. 


MARION New CODE 
RUBBER COVERED WIRES AND CABLES 


MEET EVERY REQUIREMENT 


MARION INSULATED WIRE AND RUBBER CO. 


MARION, INDIANA 


CHICAGO 


Always Right 541-557 W. Washington Bivd. 


Bare and Tinned Copper Wire 
Magnet Wire, Rubber Covered Wire 


ROME WIRE C0., Rome, N. Y. 


GET EUFOR COE OF THE 


RUBBER COVERED WIRE 


Ask for booklet 23-R 


NEW YORK INSULATED WIRE CO. NEW YORK 


Agencies and Branches 
BOSTON 


SAN FRANCISCO 


Soft steel pipe, uniform zinc coating; 
clean threads always. 


GALVANITE is the white pipe of long 
service. 


Pittsburgh, Pa. 
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